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DETERMINATION OF VOLATILE AROMA COMPOUNDS OF SOME HERBAL
PRODUCTS THAT CAN BE USED FOR COFFEE ADULTERATION

KAHVEDE TAGSiS AMACLI KULLANILABILEN BAZI BiTKiSEL URUNLERIN
UCUCU AROMA BILESENLERININ BELIRLENMESI

Banu AKGUN?, Filiz CAVUS?, Nurcan AYSAR GUZELSOY?

Dr., Gida Kimlik Belirleme ve Alerjen Birimi, https://orcid.org/0000-0001-7451-7174
’Kimya Yiik. Miih., Gida Kimlik Belirleme ve Alerjen Birimi,
https://orcid.ora/0000-0002-8742-1857
Dr., Gida Kimlik Belirleme ve Alerjen Birimi, https://orcid.org/0000-0002-6843-6076

Ozet

Gida fiyatlarinin 6nemli seviyede artmasi ve firmalar arasindaki rekabet kotii niyetli tireticilerin
taklit ve tagsis yapmasina neden olmaktadir. Kahve tiriinleri de, yaygin olarak taklit ve tagsisi
yapilan gidalar arasinda yer almaktadir. Kahve iiriinlerinde en yaygin kullanmilan tagsis
maddeleri arasinda ucuz olmasi nedeniyle misir, arpa ve soya gibi bitkisel iiriinler yer
almaktadir. Bu maddelerin kahvenin kimyasal ve organoleptik 6zelliklerini 6nemli derecede
etkilememesi kotii amagla  kullanilma oranlarim1  artirmaktadir. Bu  c¢alismada,
Divinilbenzen/Karboksen/Polidimetilsiloksan (DVB/CAR/PDMS) fiberi ve tepe boslugu
teknigi kullanilarak gaz kromatografisi-ugus zamanl kiitle spektrometresi (GC/Q-TOF MS)
cihazinda kavrulmamis ve kavrulmus Arabica yesil kahve cekirdeginin, arpanin, nohudun,
misirin ve soya fasulyesinin ugucu aroma bilesenleri belirlenmistir. Bu ¢alisma sayesinde, hem
yaygin olarak kullanilan bazi tahil ve baklagillerin ¢ig halde aroma profilleri belirlenmis hem
de kavurma iglemi (180 gr 6rnekler 180°C’de 20-30 dakika) sonucunda olugsan aroma bilesenleri
tespit edilmistir. Analizi yapilan tim maddelerin ¢ig haldeki aroma bilesenleri sayis1 daha az
bulunmustur. Kavurma islemiyle beraber tiim 6rneklerde tespit edilen aroma bilesenleri sayisi
artmig ve pirazin, piridin, furan, aldehit, ucucu fenoller, piroller ve diger bilesik gruplari
olustugu belirlenmistir. Kavurma islemiyle beraber tiim 6rneklerde benzer aroma gruplarinin
olusmasi yapilan tagsisin tat agisindan tiiketici tarafindan kolayca fark edilememesinin nedeni
oldugu diistiniilmektedir.

Anahtar kelimeler: Ugucu aroma bilesenleri, tagsis, bitkisel tiriinler, ¢ig, kavrulmus

Tesekkiir: “Tiirk kahvesine tagsis amacli katilan bazi gida maddelerinin GC/Q-TOF MS ile belirlenmesi isimli”
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Abstract

The significant increase in food prices and competition between companies cause vicious
producers to imitate and adulterate. Coffee products are also among the foods that are
commonly imitated and adulterated. The most commonly used adulterants in coffee products
include plant products such as corn, barley and soy due to their cheapness. The fact that these
substances do not significantly affect the chemical and organoleptic properties of coffee
increases the rate of their misuse. In this study, volatile aroma compounds of unroasted and
roasted Arabica green coffee beans, barley, chickpeas, corn and soybeans were determined by
using Divinylbenzene/Carboxene/Polydimethylsiloxane (DVB/CAR/PDMS) fiber and
headspace technique in gas chromatography-time of flight mass spectrometry (GC/Q-TOF
MS). Thanks to this study, the aroma profiles of some commonly used cereals and legumes
were determined in raw form and the aroma compounds formed as a result of the roasting
process (180 g samples at 180°C for 20-30 minutes) were determined. The number of aroma
components in the raw form of all analyzed substances was found to be less. With the roasting
process, the number of aroma components detected in all samples increased and it was
determined that pyrazine, pyridine, furan, aldehyde, volatile phenols, pyrroles and other
compound groups were formed. It is thought that the formation of similar aroma groups in all
samples during the roasting process is the reason why the adulteration cannot be easily noticed
by the consumer in terms of taste.

Keywords: Volatile aroma compounds, adulteration, plant products, raw, roasted
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OPTIMIZATION OF HEAT TREATMENT OF FOOD PROCESSING WASTE DATE
SEED (PHOENIX DACTYLIFERA L.) AND INVESTIGATION OF THE USE
POSSIBILITIES OF THE OBTAINED DATE SEED POWDER IN KEFIR
PRODUCTION

GIDA iSLEME ATIGI HURMA CEKIiRDEGININ (PHOENIX DACTYLIFERA L.)
ISIL iSLEM OPTIiMiZASYONU VE ELDE EDiLEN HURMA CEKIiRDEGI
TOZLARININ KEFiR URETiMINDE KULLANIM iMKANLARININ
ARASTIRILMASI

Hasan TEMIZ!, Giilcin GUN?

Prof. Dr, Ondokuz Mayis Universitesi, Gida Miihendisligi, 0000-0003-3586-336X
2yiiksek Lisans Ogrencisi, Ondokuz Mayis Universitesi, Gida Miihendisligi,
0009-0000-2120-5409
Ozet

Gilinlimiizde insan sagligina olumlu etkiler sunan ve yiiksek beslenme icerigine sahip gidalarin
iretilmesi beklenmektedir. Fonksiyonel siit iirlinlerinin kanser, koroner kalp hastaligi,
osteoporoz ve gida alerjisi gibi ¢esitli rahatsizliklar izerinde olumlu etkileri bulunmaktadir. Siit
ve siit rlinleri insan sagligl icin 6nemli olan gida bilesenlerinin ¢ogunu karsilamaktadir.
Fermente siit lirlinti olan kefir igecegi; patojenik mikroorganizmalarin inhibisyonunda, sindirim
sistemi florasinin diizenlenmesinde ve sindirimde yardimci olan mikroorganizmalarin giigli
suslarindan meydana gelen canli aktif kiiltiirleri, vitamin, mineral ve esansiyel aminoasitleri
icermektedir. Ayrica hurma ¢ekirdegi cok zengin bir gida lifi, fenolik madde ve antioksidan
kaynagidir. Antioksidanlar kalp ve damar hastaliklarinin 6nlenmesinin yani sira kanser,
parkinson ve ahlzeimer hastaliklar1, enflamasyon gibi nérodejeneratif hastaliklar ve yaslanma
gibi durumlarin 6nlenmesinde 6nemli rol oynamaktadir.

Proje kapmasinda yapilan bu arastirma Yesil Mutabakat Kapsamindaki Oncelikli Ar-Ge ve
Yenilik Konulari’ndan biri olan “’Yesil ve Siirdiriilebilir Tarim: Tarladan Sofraya
Siirdiiriilebilir Tarim’* baghg altindaki Tarimsal Uretimde ve Gida Sektériinde Atik ve
Artiklarin Geri Doniistimiiniin Saglanmasina ve Tekrar Degerlendirilmesine Yonelik Yenilik¢i
Uygulamalar’in1 amag edinmektedir. Gida atig1 olan hurma c¢ekirdeginin toplam fenolik madde
miktari, antioksidan aktivitesi ve antimikrobiyal iizerine asil etkilerini 1si1l islem
optimizasyonunda elde edilen sonug¢lar ile hurma ¢ekirdegi tozunu elde ederek fonksiyonel gida
katki maddesi olarak kullanmak, bir diger amaci ise inek siitii ve hurma g¢ekirdegi tozunu farkl
oranlarda karigtirarak kefir igecegi elde etmek ve bu kefirlerin fizikokimyasal, mikrobiyal ve
gastrointestinal sindirime bagli antihipertansif, antidiabetik, antioksidan ve antimikrobiyal
aktivitelerini degerlendirmektir. Bu yeni kefir i¢gecegini aroma, duyusal ve tekstiir analizleri ile
kalite kriterleri ortaya konulacaktir. Bu kefir igeceginin fonksiyonel bir gida olarak tiiketime
sunulmasi ile insan sagligina olumlu etkiler sunulacag: diisiiniilmektedir.

Anahtar Kelimeler: kefir, hurma ¢ekirdegi, probiyotik, gastrointestinal, fonksiyonel, gida
Abstract

Nowadays, foods are expected to be produced with positive effects on human healt and high
nutritional content. Functional dairy products have positive effects on various diseases such as
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cancer, coronary heart disease, osteoporosis and food allergy. Milk and dairy products provide
most of the components important for human health. Kefir drink, a fermented milk product,
contains live active cultures, vitamins, minerals and essential amino acids consisting of strong
strains of microorganisms that help in the inhibition of pathogenic microorganisms, regulation
of the digestive system flora and digestion. Additionally, date seed is a very rich source of food
fiber, phenolic substances and antioxidants. In addition to preventing cardiovascular diseases,
antioxidants play an important role in preventing conditions such as cancer, Parkinson's and
Ahlzeimer's diseases, neurodegenerative diseases such as inflammation, and aging.

This research, carried out within the scope of the project, aims to develop innovative solutions
for the recycling and reuse of waste and residues in agricultural production and the food sector
under the title of "Green and Sustainable Agriculture: Sustainable Agriculture from Field to
Table", which is one of the Priority R&D and Innovation Topics within the Scope of the Green
Deal. It aims to implement applications. The main effects of date kernel, which is a food waste,
on total phenolic substance amount, antioxidant activity and antimicrobial are obtained from
the results obtained in heat treatment optimization and to obtain date kernel powder and use it
as a functional food additive. Another purpose is to use it as a functional food additive by
mixing cow's milk and date kernel powder in different proportions. To obtain the beverage and
evaluate the antihypertensive, antidiabetic, antioxidant and antimicrobial activities of these
kefirs due to physicochemical, microbial and gastrointestinal digestion. Quality criteria for this
new kefir drink will be revealed through aroma, sensory and texture analyses. It is thought that
offering this kefir drink for consumption as a functional food will have positive effects on
human health.

Keywords: kefir, palm kernel, probiotic, gastrointestinal, functional, food
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EVALUATION OF THE USE OF ENCAPSULATED BACTERIOPHAGES AS
BIOPROTECTIVE IN FOODS

ENKAPSULE BAKTERIYOFAJLARIN GIDALARDA BiYOKORUYUCU OLARAK
KULLANIMININ DEGERLENDIRILMESI

Gamze KOCER ALASALVAR?, Zeliha YILDIRIM?

'Ogr. Gor., Nigde Omer Halisdemir Universitesi, Gida Mikrobiyolojisi,
0000-0002-2500-4652

2Prof. Dr., Nigde Omer Halisdemir Universitesi, Gida Mikrobiyolojisi,
0000-0002-6155-6921

Ozet

Gida giivenliginin yeterince saglanamamasi tiim diinyada dnemli bir halk sagligi sorunudur.
Giliniimlizde bozulma etmeni ve patojen mikroorganizmalarin gelismelerini onlemek veya
kontrol altina almak amaciyla mevcut teknikleri iyilestirmek veya yeni muhafaza teknikleri
gelistirmek icin calismalar devam etmektedir. Kaliteli, besin degeri yiiksek, dogal ve az
islenmis gidalara artan egilimle beraber gidalarda istenmeyen mikroorganizmalarla miicadelede
biyokoruma yontemi 6n plana ¢ikmaktadir. Bakteriyofajlarin (faj) kullanimi giincel ve umut
verici bir alternatif olarak dikkat ¢gekmektedir. Fajlar gida endiistrisinde tarim, hayvancilik, gida
isleme ve ambalajlama gibi farkli asamalarda patojen mikroorganizma kontroliinde ve bakteri
kokenli hastaliklarin tedavisinde biyokoruyucu olarak kullanilabilmektedir. Bu alternatif tedavi
yontemi, kimyasallarin gidalar tizerinde olusturdugu istenmeyen etkileri azaltma potansiyeline
sahiptir.

Fajlarin uygulama alanini genisletmek, ¢evresel faktorlere karsi stabilitesini artirmak ve
kontrollii salinim ile etkili kullanimini saglamak amaciyla enkapsiilasyon teknolojisinden
yararlanmaktadir. Ayrica enkapsiile fajlar, depolanmasi ve uygulanmasi daha kolay
formiilasyonlar da sunmaktadir. Enkapsiilasyon yontemi, islem parametreleri ve kaplama
malzemesi gibi degiskenler enkapsiilasyon etkinligini dolayisiyla faj canliliginmi etkileyen en
onemli faktorlerdir. Faj kapsiilleme isleminde maksimum koruma, yiiksek stabilite ve
uygulama kolaylig1 agisindan kiiciik kapsiiller elde etmek i¢in enkapsiilasyon isleminin
optimize edilmesi 6nemlidir. Optimizasyon, iiretim maliyetlerini diisiirerek ekonomik agidan
stirdiiriilebilir ¢oziimler sunmaktadir.

Laboratuvar ortaminda (in vitro), gidalarda ve ¢iftlik hayvanlarinda patojen bakterilerin kontrol
edilmesi veya ortadan kaldirilmasi i¢in enkapsiile fajlarin biyokoruyucu olarak kullanim
potansiyeli ¢esitli calismalarda incelenmistir. Literatiirde, enkapsiile faj arastirmalar
hayvanlarda terapétik ajan olarak kullanimlarda yogunlagsmakta olup gida uygulamalart ile ilgili
calismalar kisithdir. Enkapsiile fajlar gidalarda cogunlukla tavuk eti, sigir eti, siit ve taze olarak
tiiketilen meyve ve sebzelerde Salmonella ve Escherichia coli bakterilerine karsi biyokoruyucu
olarak kullanilmaktadir. Kapsiilleme islemi, fajlar1 sicaklik ve pH gibi ¢evresel etkilere karsi
koruyarak ve depolama stabilitesini artirarak gida uygulamalarinda kolaylik saglamaktadir.
Enkapsiile fajlarin antibakteriyel aktivitesi, biiylik oranda kapsiil formu iginde tutulan fajin
canliligina baghdir. Bununla birlikte uygulama sicakligi, enfeksiyon ¢oklugu (MOI) degeri ve
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gidanin bilesimi fajin hedef bakteri lizerindeki litik aktivitesini etkilemektedir. Bu ¢alisma,
bakteriyofajlarin genel ozellikleri, antimikrobiyal aktiviteleri, faj enkapsiilasyonu ve cesitli
tekniklerle kapsiillenen fajlarin gidalarda kullaniminin degerlendirildigi gilincel arastirmalara
odaklanmaktadir. Ayrica giinlimiizde diinyada faj bazli iiriinlere bakis agis1 ve yasal ¢ergevesi
de ele alinmustir.

Anahtar kelimeler: Bakteriyofaj, biyokoruma, enkapsiilasyon, patojen bakteri, gida
Abstract

Inadequate food safety is a significant public health issue worldwide. Today, studies are
ongoing to improve existing techniques or develop new preservation methods in order to
prevent or control the growth of spoilage and pathogenic microorganisms. With the increasing
trend towards high quality, nutritious, natural and minimally processed foods, biopreservation
methods are coming to the forefront in combating undesirable microorganisms in foods. The
use of bacteriophages (phages) draw attention as a current and promising alternative. Phages
can be used as bioprotective agents in the food industry in different stages such as agriculture,
livestock, food processing, and packaging, for the control of pathogenic microorganisms and in
the treatment of bacterial diseases. This alternative treatment has the potential to reduce the
undesirable effects of chemicals on foods.

Encapsulation technology is used to expand the application range of phages, increase their
stability against environmental factors, and ensure effective use with controlled release. In
addition, encapsulated phages offer formulations that are easier to store and apply. The
encapsulation method, processing parameters, and coating materials are among the most
important factors affecting encapsulation efficiency and, consequently, phage viability. In
phage encapsulation, it is important to optimize the encapsulation process to obtain maximum
protection, high stability and small capsules for ease of application. Optimization offers
economically sustainable solutions by reducing production costs.

The potential use of encapsulated phages as bioprotective agents for controlling or eliminating
pathogenic bacteria in laboratory environments (in vitro), in foods, and livestock has been
investigated in various studies. In the literature, encapsulated phage research focuses on
therapeutic use in animals, and studies on food applications are limited. Encapsulated phages
are used as bioprotective agents against Salmonella and Escherichia coli bacteria in foods such
as chicken, beef, milk, and freshly fruits and vegetables. The encapsulation process provides
convenience in food applications by protecting phages against environmental effects such as
temperature and pH and increasing storage stability. The antibacterial activity of encapsulated
phages largely depends on the viability of the phages retained in the capsule form. However,
application temperature, multiplicity of infection (MOI) value and the composition of the food
affect the lytic activity of the phage on the target bacteria. This study focuses on recent research
evaluating the general properties of bacteriophages, their antimicrobial activities, and the use
of phages encapsulated with various techniques in foods. Additionally, the current perspective
and legal framework of phage-based products in the world are also discussed.

Keywords: Bacteriophage, biopreservation, encapsulation, pathogen bacteria, food

1. Giris

Gida giivenligi, gida zincirinin her asamasinda kontaminasyonu oOnleyecek sekilde gidanin
islenmesi, hazirlanmas1 ve depolanmasini saglayarak gida kalitesinin korunmasini ve saglhigin

iyilestirilmesini hedeflemektedir (WHO, 2015). Gida kontaminasyonuna neden olan olaylar,
ciftlik veya tarla (birincil iiretim), isleme alani, toplu tiiketim yerleri ve ev ortami gibi gida
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zincirinin farkli noktalarinda meydana gelebilmektedir. Patojen mikroorganizmalar, gida
kaynakl1 hastaliklarin en 6nemli nedenlerinden biridir. Hastalik ve 6liim gibi ciddi sonuglarin
yani sira toplumda sosyoekonomik ve psikolojik sorunlara da yol agmaktadir. Giivenli olmayan
gida tiiketiminin, lretkenlikteki azalmalar ve saglik harcamalarn ile 6zellikle diisiik ve orta
gelirli iilkelerde her y1l 110 milyar dolar kayba neden oldugu tahmin edilmektedir (Jaffee vd.,
2018). Ayrica, gida kaynakli hastaliklarin maliyetinin 2018'de Birlesik Krallik'ta 11,2 milyar
dolar, Amerika Birlesik Devletleri (ABD)’nde 17,6 milyar dolar, 2019'da ise Avustralya'da 1,64
milyar dolar olarak tahmin edildigi bildirilmistir (Costa vd., 2023).

Gida kaynakli hastaliklarin ¢ogu gastrointestinal sorunlar olarak ortaya ¢ikmaktadir ancak ayni
zamanda nérolojik, jinekolojik ve immiinolojik semptomlara da sebep olabilmektedirler. Ishale
neden olan hastaliklar diinyanin tiim iilkelerinde 6nemli bir sorun olmakla birlikte diisiik ve orta
gelirli iilkeler ve 5 yasin altindaki ¢ocuklarin bu hastaliklardan daha ¢ok etkilendikleri
bilinmektedir (WHO, 2024). Avrupa Birligi’nde yilda ortalama 45.000 vakaya neden olan
5.000’den fazla gida kaynakli salgin rapor edilmektedir. Salginlara neden olan gidalar kiimes
hayvanlar iirtinleri, kirmizi et ve {iriinleri, siit ve iirlinleri, balik, kabuklu deniz {irtinleri, meyve
ve sebzelerdir (EFSA, 2024). ABD'de 2020-2024 yillar1 arasinda meydana gelen salginlarin
yaygin olarak Salmonella, Escherichia coli ve Listeria monocytogenes ile iligkili oldugu
bildirilmistir (FDA, 2024).

Antibiyotige direncli bakterilerin sayist her gecen giin artmaktadir. Coklu ilaca direngli
bakteriler sadece insan saglig1 agisindan degil hayvancilik endiistrisinde de biiylik bir endise
kaynagidir. Gida iretiminde kullanilacak hayvanlarin yetistirilmesinde antimikrobiyal
kullaniminin 2030 yilina kadar 105,596 (£3605) tona ulasacagi ongoriilmektedir (Cristobal-
Cueto vd., 2021). Son yillarda 6zellikle gelismis iilkelerde bakteriyofajlarin (fajlarin) kullanimi1
kimyasal tedavilere ve geleneksel muhafaza yontemlerine alternatif olarak yeniden giindeme
gelmistir (Broncano-Lavado vd., 2021). Fajlar, yasadigimiz ¢evrede hemen hemen her yerde
dagilim gostermeleri nedeniyle diinya iizerinde en ¢ok bulunan (yaklasik 103! adet) biyolojik
ajanlar olarak kabul edilmektedir (Lone vd., 2016; Sliwka vd., 2019).

1.1. Bakteriyofajlar

Fajlar, bakterileri enfekte etme yetenegine sahip bakteriye 06zgli viriisler olarak
tanimlanmaktadirlar. Ayrica, zorunlu hiicre i¢i parazitlerdir ve metabolik aktiviteye sahip
degildirler (Greer, 2005; Lone vd., 2016). Hedef bakteriyel konakgilar1 disinda insanlar da dahil
olmak tizere tiim organizmalar i¢in zararsizdirlar (Harada vd., 2018). Fajlara dair ilk bulgularin
Ingiliz kimyager Ernest Hankin tarafindan ortaya konuldugu diisiiniilmekle beraber 1915 ve
1917 yillarinda Frederick William Twort ve Félix d'Herelle tarafindan kesfedilmiglerdir
(D’Herelle, 1917; Hankin, 1896; Twort, 1915). Kompleks bir fajin yapisi Sekil 1’de
gosterilmistir.
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Sekil 1. Bakteriyofajin yapis1 (Humagain, 2024)

Son yillarda, dogal antimikrobiyallere olan ilgiyi artiran 6énemli hususlardan biri tiiketicilerin
dogal ve organik gidalara yonelmesi, sentetik koruyucularin kullanimi konusunda endise
duymasi ve gidalarin muhafazasi i¢in daha dogal ¢oziimler talep etmesidir (Aziz ve Karboune,
2018). Fajlar ile biyokontrol, tiiketicilerin birgok endisesini ortadan kaldirabilme potansiyeline
sahiptir. Fajlar sahip olduklar yiiksek 6zgiilliik sayesinde gidalarin dogal mikroflorasina zarar
vermeden gidalardaki patojenik bakterilerin inhibisyonunu hedeflemektedir (Moye vd., 2018).
Ayrica, konakg1 bakterilerin bulundugu yerlerde spesifik olarak ¢ogalabilmektedirler. Konakg1
yoklugunda fajlar organizmalarin bagisiklik sistemi tarafindan kolaylikla ortadan
kaldirilabilirler (Sillankorva vd., 2012; Sliwka vd., 2019). Bu sebeplerle fajlar, giiniimiizde
bakteriyel patojenleri spesifik olarak ortadan kaldirmada etkili, dogal ve ¢evre dostu bir
antimikrobiyal ajan olarak kabul edilmektedir (Costa vd., 2023).

1.2.  Bakteriyofajlarin Antibakteriyel Mekanizmasi

Litik fajlar, bakteri hiicrelerini enfekte edip parcaladiktan (lizis) sonra parcalanan bakteri
hiicrelerinden salinarak komsu konakei hiicreleri de enfekte etme yetenegine sahiptir (Lone vd.,
2016). Litik fajlar adsorpsiyon, penetrasyon, biyosentez, olgunlagsma ve lizis olmak {izere bes
asamadan olusan litik hayat dongiisiine sahiptirler (Sekil 2). Adsorpsiyon ve penetrasyon
asamalari, sirastyla fajin bakteri hiicresine tutundugu ve faj niikleik asidinin bakteri hiicresi
icine gonderildigi asamalardir. Biyosentez ve olgunlasma, fajlarin konakg¢i hiicre iginde
cogaldigi donemlerdir. Biyosentez asamasinda fajin yapitaslar1 sentezlenmekte, olgunlasma
asamasinda ise sentezlenen faj bilesenleri birleserek olgun faj partikiillerini meydana
getirmektedir. Lizis asamasinda ise enfekte edilen bakteri hiicresi parcalanmaktadir (Mayer,
2016; Sharma vd., 2016). Lizis asamasi i¢in {i¢ mekanizma one siiriilmektedir: birinci
mekanizma, hiicre basingtan patlayana kadar yeni fajlarin ortaya ¢ikmasi; daha karmasik olan
ikinci mekanizma, iki ana proteinin rolii ile lizis olay1 ve {igiincli mekanizma disardan lizisdir.
Ozellikle ¢ift sarmalli DNA fajlarinda ilk iki mekanizmanin beraber ¢alismasiyla da bakteri
olimii ger¢eklesmektedir (Kutter ve Sulakvelidze, 2004).

10
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Sekil 2. Litik hayat dongiisii

Bakteri hiicresi iginde ¢cogalip olgunlasan fajlar, belirli bir sayiya ulastiktan sonra kendi enzim
ve proteinlerini kullanarak bakteri hiicresini pargalar. Lizis olayinda holin proteinleri ve
endolizin enzimi rol oynar. Holin proteinleri, konak¢inin hiicre membraninda gézenekler
acarak endolizinin bakteri hiicre duvariin bileseni olan peptidoglikan tabakasina ulasmasini
saglar. Hidrolitik bir enzim olan endolizin, peptidoglikan tabakasindaki glikozidik baglari
kopararak hiicre duvar biitlinliiglinii bozar. Sitoplazma ve onu ¢evreleyen ortam arasindaki
osmotik basing farki nedeniyle bakteri hiicresi pargalanir. Lize olan (par¢alanan) konakg1
hiicreden salinan faj partikiilleri, yeni bakteri hiicrelerini enfekte etmeye devam eder (Hanlon,
2007; Sharma vd., 2016). Kii¢iik ve tek sarmalli DNA ve RNA fajlari, kendi endolizinlerini
veya holinlerini kodlayamaz ve lizis zamanlamasini tam olarak kontrol edemezler. Ancak
peptidoglikan tabakasinin biitlinliigiinii bozmak i¢in konak¢1 enzimleri ile cesitli kiiglik protein
antibiyotiklerini gelistirebilirler (Kutter ve Sulakvelidze, 2004).

Antibakteriyel etki disardan lizis olarak ifade edilen mekanizma ile de meydana gelebilir.
Ozellikle yiiksek konsantrasyonlarda faj uygulamalarinda, bakteriyel hiicre duvarina adsorbe
olan ¢ok sayida faj, hiicre duvar lizerinde etkili olan kuyruklu faj enzimlerinin etkisi ile hiicre
duvar1 hasarina neden olabilir. Bu durumda, bakteri hiicresi i¢inde faj liretimi olmaksizin
bakteriyel hiicre lizisi meydana gelmektedir (Abedon vd., 2011; Malik vd., 2017).

2. Gida Zincirinde Bakteriyofaj Uygulama Alanlar:

Gida kaynakli patojenlerle miicadelede kullanilan 1s1l islem uygulamalarinda zararh
mikroorganizma hiicreleri ¢cogunlukla inaktif hale getirilirken yararli bakterilerin de ortamdan
elimine edilmesine sebep olabildigi bilinmektedir. Bununla birlikte, baz1 1siya dayanikli
mikroorganizmalar canliligini koruyabilmektedir (Mejares vd., 2022; Mukhopadhyay vd.,
2010). Ayrica, kullanilan gesitli teknikler gidalarda fiziko-kimyasal, fonksiyonel ve duyusal
ozellikleri olumsuz yonde etkilemektedir (Liu vd., 2020; Matak vd., 2007; Moye vd., 2018).
Mevcut yontemlerim birtakim dezavantajlarina ilaveten bazi patojen bakterilerin gevre
kosullarina ve antibiyotiklere diren¢ kazanmasi gbz oniine alinarak alternatif ¢ozlim arayislart
artmistir. Fajlar ile biyokontrol, bu dezavantajlar1 ortadan kaldirma potansiyeline sahip umut
verici bir teknik olarak goriilmektedir (Islam vd., 2020; Moye vd., 2018; Teklemariam vd.,
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2023). Faj uygulamalarindan tiim gida zincirinde faydalanilabilmektedir. Bu kullanim alanlart;
tarim ve hayvancilikta patojen kolonizasyonunun ve enfeksiyonunun azaltilmasi (faj tedavisi),
gidalarin dekontaminasyonu (biyokontrol), yeniden kontaminasyonun Onlenmesi ve gida
irlinlerinin raf Omriiniin uzatilmas1 (biyokoruma) ile gidayla temas eden yiizeylerin
dezenfeksiyonu ve biyofilm olusumunu 6nlemek (biyo-sanitasyon) olarak siralanabilmektedir
(Sillankorva vd., 2012; Woolston vd., 2013).

Cesitli litik fajlar, gidalara genellikle sivi formda piiskiirtme ya da gidalarin faj soliisyonuna
daldirilmast yontemleri ile uygulanmaktadir. Fakat bazi durumlarda, hedef patojenler gida
iirlinlerinin sadece belli bir yiizeyinde yogun olarak lokalize oldugundan veya gida iiriinlerinin
biitiin yilizeylerinde bulunabileceginden dolay1 piiskiirtme yoluyla faj uygulamasi dezavantajli
olmaktadir. Daldirma yonteminde ise kullanilan faj miktarlar1 fazladir. Fajlarin sivi formda
kullanimlant faj titresinde azalmalar, gida bilesenleri ile istenmeyen etkilesimler, asidik
kosullarda etkinliginin azalmasi ya da tamamen sonlanmasi gibi birtakim sinirlamalara yol
acabilmektedir (Joerger, 2003; Petsong vd., 2019). Ayrica, fajlar protein ve niikleik asitlerden
olustugu i¢in s1v1 formda uzun siireli depolama sirasinda aktivitelerini kaybetme riski tagirlar.
Fajlarin protein kapsitleri oldugundan faj formiilasyonlar1 diger protein bazli formiilasyonlarla
benzerlik gosterir. Proteinlerin s1vi formlar1 genellikle toz formlarindan daha kararsizdir (Sezer
ve Boyaci, 2024). Fajlar gidalara cesitli yontemlerle uygulandiklarinda bakteri yiikiini
azaltmak i¢in islem sonrasinda ve depolama kosullar1 sirasinda canliliklarini korumalari
gerekmektedir. Bu nedenlerle gidalarda fajlarin kullanimi i¢in farkli formiilasyonlara ihtiyag
vardir.

3. Bakteriyofajlarin Enkapsiilasyonu

Enkapsiilasyon, cesitli bilesenlerin uygun bir madde ile tamamen sarildigi, kaplandig1 ve
fiziksel bir bariyerle korundugu teknolojidir. Enkapsiilasyonun amaci, kapsiillenmis mikrobiyal
hiicrelerin canliligin1 sicaklik, pH, zararli metabolik iiriinler ve ozmotik stres gibi zararh
cevresel etkilere karsi korumak ve kapsiillenmis hiicrelerin depolama stabilitesini artirmaktir
(Rathore vd., 2013). Enkapsiilasyon uygulamasinda bilesenlerin kapsiilden saliniminin kontrol
edilmesi de miimkiin olmaktadir (Calderon-Oliver ve Ponce-Alquicira, 2022; Xu vd., 2024).

Enkapsiilasyon islemi uygulanirken verim ve tiretim maliyeti gibi ¢esitli parametrelerin dikkate
alinmasi gerekmektedir (Bu vd., 2021). Aktif bilesenin (¢ekirdek madde) dogasina, kaplama
malzemesine, kullanim amacina ve son iiriiniin arzu edilen 6zelliklerine goére diisiik bir
maliyetle en yiliksek kapsiilleme oranina ulasmak igin ¢esitli enkapsiilasyon teknikleri
gelistirilmistir. Gliniimiizde gida bilesenlerinin enkapsiilasyonu i¢in kullanilan bir¢ok yontem
mevcuttur. Bu yontemler; pliskiirterek kurutma, piiskiirterek-sogutarak kurutma, dondurarak
kurutma, akiskan yatak, yag fazi ayirma yontemi, ekstriizyon, arayiizey polimerizasyonu, hava
slispansiyonu, elektrostatik egirme, kompozit fazlar emiilsiyon yontemi, molekiiler kapsiilleme
yontemi, kiiciik delikli pihtilasma yontemi, lipozom kapsiilleme, emiilsifikasyon, karmasik
koaservasyon ve nanokapsiillemedir (Xu vd., 2024). Kaplanmak istenen bilesikler genellikle
stvi  formda oldugu i¢in tercih edilen ¢ogu teknik kurutmaya dayanmaktadir.
Mikroorganizmalarin ve dolayisiyla fajlarin enkapsiilasyonunda en yaygin kullanilan
yontemler arasinda piiskiirterek kurutma, dondurarak kurutma ve ekstriizyon yontemleri yer
almaktadir (Choinska-Pulit vd., 2015; Sliwka vd., 2019).

Faj kapsiilleme sistemlerinin basaris1 biiyiikk Ol¢lide kapsiillerin {iretiminde kullanilan
biyomateryallere ve bunlarin spesifik 6zelliklerine (yogunluk, viskozite, ¢oziintirlik, ylizey
gerilimi) baglidir. Bu biyomateryaller, istenen gida uygulamasina (6rnegin, gida formiilasyonu,
gida yiizeyi, gida ambalaji) ve hedeflenen gida iiriinlerine (6rnegin, meyve ve sebzeler, et
tirtinleri) bagl olarak amaca gore secilmelidir (Costa vd., 2023). Sodyum aljinat, kitosan,
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jelatin, etilseliiloz, karboksimetil seliiloz, karragenan, peynir alti suyu proteinleri, pektin,
nisasta, seliiloz tiirevleri, kegiboynuzu zamki, akasya zamki, poliesterler, yag asitleri, mumlar
ve polietilen glikol gida uygulamalarinda enkapsiilasyon gibi dagitim sistemlerinde en ¢ok
kullanilan biyomateryallerdir (Fernandez-Pan ve Maté Caballero, 2011). Enkapsiilasyon
islemlerinde faj uyumlulugunu ve aktivite devamliligini saglamak igin fajin 6zellikleri de
dikkate alinmaldir.

3.1. Enkapsiilasyon Yéntemlerinin Faj Canhhg Uzerindeki Etkileri

Faj uygulamalarmin etkili bir sekilde gerceklestirilebilmesinde kapsiiller i¢inde yiiksek
konsantrasyonda fajin hapsedilmesi kritik bir éneme sahiptir. Ancak, enkapsiilasyon islemi
sirasinda hiicre canliliginda kayiplar meydana gelebilmektedir. Fajlarin kapsiillenmesinde
yaygin olarak kullanilan yontemlerden biri olan piiskiirterek kurutma isleminde tasiyicilarin
tirli ve konsantrasyonu, sicaklik-zaman kombinasyonlart ve fajlarin 1s1 direnci gibi gesitli
faktorlerin kapsiillenen hiicrelerin canliligini etkiledigi bilinmektedir (Rathore vd., 2013). Li
vd. (2021)’nin ¢alismasinda Pseudomonas aeruginosa bakterisi igin bir faj kokteyli 60°C hava
giris sicakligi ile laktoz ve I6sin bilesimi kullanilarak sprey kurutucuda toz formuna
getirildiginde faj titresinde 10 kat azalma meydana geldigi rapor edilmistir. Piskiirterek
kurutma metodu (hava giris sicakligi 90°C) ile kaplama maddesi olarak aljinat kullanarak
fajlarin aktivitelerindeki degisimlerin arastirildigi bir ¢alismada, Bacillus subtilis, S. Enteritidis
ve S. Typhimurium fajlarinin enkapsiilasyon etkinliklerinin ortalama %73.,46 ile %97,29
arasinda degisiklik gosterdigi bildirilmistir. Enkapsiilasyon etkinligi azaldik¢a kapsiiller
icerisinde tutulan fajin titresi de azalmaktadir (Acar Soykut vd., 2019). Vandenheuvel vd.
(2013)’nin ¢aligmasinda, Staphylococcus faji (Romulus), laktoz ve dekstran-35 kaplama
maddeleri ile kurutma siirecinde (hava giris sicakligi 85°C) canliligini siirdiirememistir.
Pseudomonas faji (LUZ19) laktoz kullanildiginda 4 log diisiis, dekstran-35 kullanildiginda
daha fazla titre kaybr sergiledigi ve bu degerlerin kabul edilemeyecek derecede yiiksek oldugu
rapor edilmistir.

Sprey kurutucuda fajlar termal strese, dehidrasyona ve kesme gerilimine maruz kalmaktadir.
Uzun, sert kuyruklar ve kuyruk lifleri gibi hassas yapilara sahip fajlarin kesme kuvvetlerine
kars1 daha duyarli oldugu bildirilmistir (Li vd., 2021; Vandenheuvel vd., 2013). Yiiksek giris
ve ¢ikis hava sicakliklari, piskiirtmeli kurutma islemi sirasinda hiicre canliligini 6nemli dlgiide
etkilemektedir (Rathore vd., 2013). Bu streslerin tiimii fajlarin biyolojik aktivitelerinin yani
bakterisidal etkinin kaybina neden olmaktadir.

Fajlarin kapsiillenmesinde yaygin olarak kullanilan diger tekniklerin (6zellikle ekstriizyon
teknigi), piskiirterek kurutma teknigiyle karsilagtirildiginda mikrobiyal hiicrelere nispeten daha
az zarar verdigi tespit edilmistir (Kocer Alasalvar ve Yildirim, 2024; Rathore vd., 2013; Xu vd.,
2024). Ekstriizyon yontemiyle sadece aljinat ya da aljinat ile kitosan, karragenan ve peynir alti
suyu proteininin farkli kombinasyonlarinin kaplama maddesi olarak kullanildig: bir ¢aligmada,
E. coli UFV-AREGI fajimin kapsiilleme oOncesindeki faj titresi 9,6-9,9 log pob/mL iken
kapsiilleme sonrasi faj titresi 9,7-9,9 log pob/g olarak bulunmustur (Silva Batalha vd., 2021).
Sezer ve Boyaci (2024)’nin ¢alismasinda ise farkli kriyoprotektan maddelerle dondurarak
kurutma yontemiyle iiretilen Salmonella faji igeren tozlarda 0,59-2,35 log pob araliginda
azalma gozlemlenmistir.

Fajlarin enkapsiilasyonunda ¢ogunlukla toz formu ya da kiiresel bir sekil ve kiigiik pargaciklar
hedeflenmektedir (Choinska-Pulit vd., 2015). Piiskiirterek kurutma ve dondurarak kurutma
yontemlerinde mikro boyutlarda toz formunda preparatlar elde edilirken (Petsong vd., 2019)
ekstriizyon yonteminde elde edilen kapsiillerin boyutlar1 mikro ya da makro olabilmektedir (Li
vd., 2021). Ortalama 780 um boncuklarim tiretildigi bir ¢alisma da dahil olmak {izere gesitli
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calismalarda kapsiillerin boyutunun artirilmasiyla koruyucu etkinin artirilabilecegi rapor
edilmistir (Ma vd., 2008; Shi vd., 2013; Tang vd., 2013). Faj enkapsiilasyon ¢alismalarinda
2,33; 2,8 ve 3,73 mm caplarinda iiretilen kapsiillerin de biiyiik olmasindan dolay1 gida
uygulamalarinda duyusal kalite {izerinde olumsuz etkilere ve kullanim kisitlamalarina yol
acabilecegi bildirilmektedir (Abdelsattar vd., 2019; Gomez-Garcia vd., 2021; Hansen vd.,
2002; Tang vd., 2013). Kullanim amacina gore istenen ozelliklere sahip kapsiiller elde etmek
ve ayni zamanda hiicre canliligini maksimum derecede korumak ig¢in optimizasyon
caligmalarinin yapilmasi gerekmektedir (Ergin vd., 2021; Koger Alasalvar ve Yildirim, 2024).

4. Enkapsiile Bakteriyofajlarin Gidalardaki Uygulamalar

Enkapsiilasyon teknolojisi kullanilarak olusturulan dagitim sistemleri, fajlari ¢cevresel faktorlere
kars1 koruyarak, uzun siireli aktivite ve kontrollii salinimi saglayarak bakteri kolonizasyonunun
onlenmesi ve azaltilmasinda degerli bir ¢6ziim sunmaktadir. Gidalara ¢esitli yollarla bulasan ve
gida ile tiiketildiginde hastaliklara yol acan Salmonella spp., E. coli, L. monocytogenes, Shigella
spp., ve Pseudomonas spp. gibi patojen bakterilerle miicadelede faj kullanimimin etkili
oldugunu gosteren ¢ok sayida ¢calisma olmasina karsin kapsiillenen fajin biyokoruyucu olarak
kullaniminin arastirildigt kisith sayida calisma mevcuttur. Cesitli tekniklerle kapsiillenen
fajlarin model gidalarda kullaniminin degerlendirildigi ¢alismalar Tablo 1’de verilmistir.
Gidalarda patojen bakterilerin inhibisyonu ve raf dmriiniin uzatilmas1 amaglaryla faj yiiklii
antimikrobiyal yenilebilir filmler veya biyoaktif ambalaj malzemeleri gelistirme iizerine de
calismalar yapilmaktadir (Alves vd., 2019; Lone vd., 2016; Sezer vd., 2022).

Tablo 1

Gidalarda enkapsiile faj uygulamalari

Konake1

Faj Kaplama maddesi Eflkaps.u lasyon Gida matrisi Kaynak
bakteri yontemi
Ince film dispersiyon
i . Lipozom ve yontemi ile
E. coli O157:H7 faji Eiggcl; O157:H7 clce = enkapsillasyon ve  SIZr eti (Cui vd., 2017)
Kitosan
Film tiretimi
E. coli O157:H7 CECT ,,. e e (Amarillas  vd.,
vB_EcoMH2W 4076 Kitosan Film tretimi Domates 2018)

S. Anatum FSL

Peynir altt suyu

Faj kokteyli (SLP004, A4-525 proteini, In vitro, ¢ig

> (Petsong  vd.,
SLPO05 ve SLP050) s Enteritidis ESL Dondurarak kurutma tavgk . .ep, 2019)
' Trehaloz dihidrat aygicegi filizi
S5-371
.. e Derisiz tavuk (Alves vd.,
¢IBB-PF7A P. fluorescens PF7A  Sodyum aljinat Film {iretimi gbsil filetosu 2019)
_ S. Enteritidis EX2 .
(|21C345 ve VvB_EcoS ) Sodyum aljinat Film {iretimi In vitro gglz\(l)es vd.,
E. coli CECT 434 )
Tris-HClI, i
S, Typhimurium . Ekstriizyon Yagsiz  siit, , .
T156 ATCC1331 Sodyum aljinat, marul (Li vd., 2021)

Kitosan
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Peynir altt  suyu

proteini,
. p— _S. Enteritidis Karboksimetil
faj kloétB?’ '1 (F5-4, L2 o seliiloz, Film iiretimi Cilek (Sezer vd., 2022)
ve -1) S. Typhimurium )
Kitosan,
Sodyum aljinat
E. coli K12 Maltodekstrin, T 5
Kolifaj T4 Piiskiirterek kurutma ™ V0% Y3812 (opaivg  2023)
(ATCC 23724) Trehaloz sut, sigir eti
S. Enteritidis
Faj kokteyli (F5-4, L2- ATCC BAA-1045 Siikroz-jelatin Cig tavuk (Sezer ve
1ve ICB1-1) S Typhimurium karigimi Dondurarak kurutma gogis eti Boyaci, 2024)
ATCC BAA-190

Dondurarak kurutma metodu ile iiretilen toz formunda mikrokapsiillenmis faj kokteylinin S.
Enteritidis ve S. Typhimurium'u kontrol etmek i¢in etkinliginin degerlendirildigi bir ¢aligmada,
model gida olarak ¢ig tavuk eti ve aygicegi filizi kullanilmistir (Petsong vd., 2019). Faj igeren
tozlar (108 pob/g), daha énce 10° log kob seviyesinde S. Enteritidis veya S. Typhimurium ile
asilanan her bir tavuk parcasina ve aycicegi filizine serpilerek uygulanmistir. 4°C'de 4 giinliik
depolama sirasinda S. Enteritidis ve S. Typhimurium sayilarinin enkapsiile faj uygulamasi
yapilmayan ¢ig tavuk eti ve aycicegi filizi i¢in sirasiyla 9 log kob/cm? ve 7 log kob/g oldugu
gozlenmistir. Faj kokteyli tozu uygulanan ¢ig tavuk etinde, 4 giinliik depolamanin ardindan S.
Enteritidis'te 0,57 log kob/cm? ve S. Typhimurium'da 1,78 log kob/cm? azalma meydana
gelmistir. Aygicegi filizinde ise S. Enteritidis'te 0,86 log kob/g ve S. Typhimurium'da 1,2 log
kob/g azalma olmustur. Bu ¢alismadan elde edilen bulgular faj kokteylinin enkapsiilasyonu ile
elde edilen yeni formunun, gida matrisleri iizerinde Salmonella'nin kontrol edilmesinde
geleneksel faj lizat1 ile karsilastirilabilir bir verimlilik sagladigin1 gostermektedir. Petsong vd.,
(2019)’nin ¢alismasinda, faj iceren tozlar, gidanin kendine 6zgii 6zelliklerini etkilemeden
cesitli gida tirlinlerine uygulanabilme potansiyeline sahip olarak degerlendirilmektedir. Ayrica
bu form, daha uzun raf 6mrii, daha az parcacik agirlig gibi avantajlar saglayip tasima, depolama
ve kullanim kolaylig1 sunmaktadir.

Li vd. (2021) tarafindan Salmonella’ya o6zgii T156 fajinin ekstriizyon metodu ile
kapsiillenmesiyle iiretilen ve trehaloz kullamlarak kurutulan aljinat boncuklar1, 10%ve
10* kob/mL seviyelerinde S. Typhimurium ile asilanan yagsiz siit ve marula uygulanmistir.
Litik aktivite 4°C ve 25°C'de degerlendirilmistir. En yiiksek faj etkinligi 4,73 log kob/mL
azalma ile siitte 25°C'de 12 saat sonunda elde edilmistir (MOI 10000). Ayni1 sicaklikta ve ayni
MOI degerinde, maruldaki S. Typhimurium sayisindaki en fazla diisiis 3,18 log kob/mL olarak
bildirilmistir. Her iki gida matrisinde 4°C’de yapilan faj uygulamasinda 1 logdan daha az
diistisler meydana gelmistir. Ayrica MOI 10000°’de MOI 1000’e gére bakteri sayisinda daha
fazla azalma elde edildigi rapor edilmistir. Arastirmacilara gore, mikrokapsiillenmis fajin
hazirlanma siirecinin  optimize edilmesi, parcacik boyutunun iyilestirilmesi ve
mikrokapsiillenmis fajlar i¢cin daha iyi bir koruma saglanmasi ile antibakteriyel etkiyi artirmak
miimkiindiir.

Bir bagka calismada, S. Enteritidis veya S. Typhimurium MOI 100 ve 1000 degerlerinde et
ylizeyine asilandiktan sonra liyofilizasyon ile mikrokapsiillenmis faj kokteyli ¢ig tavuk etinin
her yerine esit miktarda serpilmistir. Liyofilize faj tozu uygulamasinda, 4°C’de 6 giinliik
depolama sonunda MOI 100 ve 1000 degerlerine gore asilanan orneklerde sirasiyla 1,86 log
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kob/cm? ve 2,18 log kob/cm? azalma gozlemlenmistir. Ayrica, tavuk eti numunelerindeki faj
titresinin 6 giin boyunca korundugu rapor edilmistir (Sezer ve Boyaci, 2024).

Fajlarin depolama stabilitesi faj partikiillerinin farkli yapisal ozelliklere sahip olmasi,
enkapsiilasyon yontemi, sicaklik, bagil nem ve depolama yapilan materyale gore farklilik
gosterebilmektedir (Choi vd., 2023; Petsong vd., 2019). Yapilan ¢aligmalar kapsiillenmis faj
formunun serbest fajlara gore canliligini daha uzun siire korudugunu bildirmektedir (EI Haddad
vd., 2018; Petsong vd., 2019). Farkl sicakliklarda (4 ve 25°C) 10 ay boyunca depolanan faj
tozlan tavuk etine uygulandiginda Salmonella sayisinda anlamli azalmalar elde edilmesi, toz
formundaki faj preparatinin uzun siire depolama sonrasinda da biyokoruyucu olarak kullanim
potansiyelini ortaya koymaktadir (Sezer ve Boyaci, 2024).

In vitro analizler, tek basina fajlar ve bakteriler arasindaki karmasik etkilesimleri tam olarak
aciklayamamaktadir ancak enkapsiile fajlarin in vivo uygulamalarinda da birtakim zorluklar
ortaya ¢ikabilmektedir. Gidalarda bulunan besin maddeleri (proteinler, yaglar, sekerler ve
inorganik tuzlar) ozellikle yag bileseni, bakteri ve faj arasindaki etkilesimleri
onleyerek/kisitlayarak faj enfeksiyonunu etkileyebilmektedir (Gonzéalez-Menéndez vd., 2018;
Zhao vd., 2023). Benzer sekilde ¢ogu bakteri hiicresinin gidadaki protein agina gomiilmesi
tizerine bakteriler, fajlar tarafindan erisilemez hale gelebilmektedir (Choi vd., 2023). Bir
calismada, faj litik donglisiiniin ilk adim1 olan faj adsorpsiyonunun bakteri hiicrelerinin
agliitinasyonuna neden olan siit bilesenleri tarafindan engellenebildigi bildirilmistir
(Angelopoulou vd., 2019). Dolayisiyla fajlarin gida matrisi boyunca yayilma potansiyelleri litik
aktivite lizerinde etkili olmaktadir. Buna bagli olarak in vitro uygulamalarda daha yiiksek
bakteri inhibisyonu gézlemlenebilmektedir (Petsong vd., 2019; Spricigo vd., 2013).

Gidalarda faj uygulamalarinda ortam sicakligi da litik aktivite {izerinde etkili olmaktadir.
Yapilan ¢alismalar, enkapsiile fajlarin bakteriyel hiicrelerin metabolik olarak aktif olacagi
sicakliklarda daha iyi bir antimikrobiyal aktivite sergiledigini bildirmektedir (Choi vd., 2023;
Li vd., 2021). Salmonella ve E. coli gibi mezofil karakterdeki patojen bakteriler hedef
alindiginda dusiik sicakliklar, faj tarafindan indiiklenen bakteriyel lizis oranini azaltmakta ve
ilk hiicre lizisi siiresini nispeten artirmaktadir (Choi vd., 2023). Sivi formdaki Salmonella
fajinin siit, sosis ve marulda biyokoruyucu olarak degerlendirildigi bir ¢alismada da 4 ve
28°C’deki faj etkinlikleri karsilastirildiginda, 4°C'de nispeten daha diisiik etkinlik oldugu rapor
edilmistir (Huang vd., 2018). Bu durum, 4°C'de konakg1 bakterilerin ¢ogalmasinin kisitlanmis
olmasma baglanmaktadir. Cilinkii faj etkinligi konak¢i bakterilerin varligina baghdir ve
bakterinin gelisiminin kisitlanmasiyla fajin etkinliginde azalma meydana gelebilmektedir.

Litik aktivitede bir diger kritik husus, faj titresinin konak hiicre sayisina orani yani enfeksiyon
coklugudur (MOI). Etkili faj tedavisi i¢in enfeksiyon bolgesindeki faj konsantrasyonunun, faj
amplifikasyonunu kolaylastirmak ve bakteri popiilasyonlarinin replikasyon oranini
yavaslatmak igin yeterince yiiksek olmasi (faj titresi 10*-10° araliginda) gerekmektedir
(Samananda Singh, 2024). Genellikle MOI 10-1000 araliginda yiiksek antibakteriyel aktivite
elde edilmektedir (Abedon, 2016). Bununla birlikte fajlar ve konakgilar arasindaki spesifik
etkilesim nedeniyle asir1  yiiksek faj titresi, enfeksiyon bolgesindeki bakteri
konsantrasyonlarinin yetersiz olmasi durumunda replikasyonu engelleyebilmekte ve faj
replikasyon siireci i¢in konakgilarin kullanilabilirligini sinirlayabilmektedir (Levin ve Bull,
2004). Enkapsiilasyon teknolojisi kullanilarak kapsiillerdeki 6nceden belirlenmis ve yiiksek
konsantrasyondaki fajin kontrollii salinim1 ile etkili bir litik aktivite elde edilebilmektedir
(Moghtader vd., 2017).

16



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

5. Tiiketici Algisi ve Yasal Cerceve

Fajlar, tiiketici bilinci ve giivenilir gida arzina yonelik talebin artmasiyla beraber antibiyotiklere
kars1 direncli bakterilerle miicadelede potansiyel bir alternatif olarak 6n plana ¢ikmiglardir.
Ancak fajlarin gida endiistrisinde kullanimi1 konusunda tiiketici algisi karisiktir. Fajlar hakkinda
bilgilere kolay erisim olsa da genel halk bilgisi sinirlidir. Buna bagl olarak tiiketiciler, fajlarin
giivenligi ve insan sagligi lizerindeki etkileri konusunda endise duyabilmektedirler. Bu
konudaki bilgilerin net bir sekilde alinip islenmesinde bilim, hukuk sistemi, bilgi medyasi ve
tiiketiciler arasindaki iletisimin gelistirilmesi tiiketici algisinin degistirilmesinde kritik rol
oynamaktadir (Costa vd., 2023; Smith vd., 2019).

Piyasadaki faj bazli tiriinler 6zellikle yasal ¢ercevede gelismelerdeki eksiklikler nedeniyle ¢ok
azdir. Avrupa Gida Giivenligi Otoritesi (EFSA), Avrupa'da gidalardaki faj bazli iiriinlerin
giivenligini degerlendirmektedir ve yasal kisitlamalar nedeniyle gida uygulamalarinda fajlarin
kullanimi giiniimiizde hala yaygin degildir. Bununla birlikte ABD Gida ve Ilag Idaresi (FDA),
bazi faj bazli tirlinleri genel olarak giivenilir (GRAS) olarak tanimistir. Bu iirtinler Salmonella,
E. coli, L. monocytogenes ve Shigella bakterileri lizerinde yogunlasmaktadir. Bununla birlikte
bitkilerde kullammina izin verilen faj preparatlari da vardir. ABD'nin ardindan Isvigre,
Avustralya, Yeni Zelanda, Israil ve Kanada gibi iilkeler de birka¢ faj iiriiniiniin gidalara
uygulanmasini onaylamistir (Cooper, 2016; Costa vd., 2023; Moye vd., 2018). Tiirkiye'de
fajlarin kullanimina iliskin yasal diizenlemeler, Tarim ve Orman Bakanligi ve Saglik
Bakanligi'nin yetki alanina girmektedir. Ulkemizde heniiz iiretilen ve piyasaya sunulan bir faj
preparati bulunmamakla birlikte fajlarin tanimlanmasi, hayvanlarda, bitkilerde ve gidalarda faj
uygulamalart konusunda ¢aligmalar yiiriitilmektedir. Sonu¢ olarak, fajlarin kullanimi
diizenleyici kurumlar tarafindan giderek artan bir sekilde ele alinmakta ve yeni yasal
diizenlemelerle desteklenmektedir. Ancak, bu siirecin basarili olabilmesi i¢in bilimsel
ilerlemeler ile hukuki ve etik ¢er¢evelerin uyum iginde ¢alismasi gerekmektedir.

6. Sonug¢

Fajin sicaklik, pH, enzimler gibi gevresel faktorlere karsi canliligini koruyabilmesi ve uzun
vadeli stabilitesi, biyokoruyucu olarak etkili kullaniminda olduk¢a Onemlidir. Enkapsiile
fajlarin kullanildigi uygulamalar, gida giivenliginin artirilmasi ig¢in umut verici bir stratejidir.
Mikrobiyal hiicre kapsiilleme amaciyla ¢ok ¢esitli malzemeler kullanilabilmektedir. Mikrobiyal
hiicreler i¢in bildirilen bir¢ok yenilik¢i mikrokapsiilleme teknigi vardir. Ancak bu yontemlerin
endiistriyel dlgekte iiretime uygulanabilirliginin degerlendirilmesi gerekmektedir.

Gelecekteki arastirmalarin, kullanilacak gida iiriiniiniin tilirline gore faj preparatlar tiretimine
(enkapsiilasyon yontemi, kaplama maddesi, islem parametreleri se¢imi vb.) ve
optimizasyonuna odaklanmas1 gerektigi  diislinlilmektedir. Gida endiistrisinde faj
uygulamalarina izin vermek ve siirecle ilgili sorunlarin analiz edilmesini ve raporlanmasini
saglamak 1i¢in devlet destegi gerekmektedir. Yasal c¢er¢evede yapilacak birtakim
giincellemelerle faj liretimini ve yeni dagitim sistemlerini, 1yi iiretim uygulamalarini takip
ederek biiytik 6lgekli iretime uyarlamak i¢in daha fazla arastirmaya ihtiya¢ duyulmaktadir.

Fajlar konusunda arastirmacilar, devlet yetkilileri, sirketler ve tiiketicilerle iletisimde bir
iyilesme saglanmasi, faj uygulamalarina ilginin artmasini ve uygulamalarin toplum tarafindan
kabul gormesini tesvik edecektir. Bu hususlar dikkate alindiginda gida uygulamalarina yonelik
faj dagitim sistemlerine iligkin ¢aligmalarin daha hizli bir sekilde artacagi 6ngortilmektedir. Bu
¢Ozlim Onerilerinin, gida endiistrisinde gida kaynakli hastaliklarin, 6liimlerin ve gida israfinin
onlenmesine yardimci olacagi diistiniilmektedir.
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INFLUENCE OF ULTRASOUND-ASSISTED EXTRACTION ON THE VALORIZATION OF FOOD
PROCESSING WASTES

Hasene KESKIN CAVDAR

Gaziantep University, Department of Food Engineering Faculty, 27310, Gaziantep-TURKEY

Abstract

Food processing is one of the most potential industries in the world. A considerable amount of
waste is produced during the processing and enhancement of agricultural products. The by-
products of food processing are not commonly consumed but possess valuable bioactive
compounds, particularly phytochemicals and secondary metabolites entrapped in tissue. Thus,
researchers concentrate on recovering active components from food processing waste to
enhance economic value. By this way, the quantity of waste decreases facilitating sustainable
growth and reducing carbon footprints. Extractable compounds such as polysaccharides,
phenolic compounds, carotenoids, and flavonoids may serve as substitutes for synthetic
molecules in food applications. Traditional extraction has limitations regarding a long time,
high energy, and high solvent utilization. As a novel technology, ultrasound-assisted extraction
(UAE) efficiently extracts bioactive components in a short time, at reduced temperatures, and
with decreased energy and solvent consumption. Ultrasound-assisted extraction is a practical,
non-thermal approach for preserving the functionality of bioactive substances. Ultrasound
frequencies cause disturbance in plant tissue by physical pressures generated during sonic
cavitation, facilitating the rapid release of extractable components into the solvent by enhancing
mass transfer. The variables related to the UAE, including frequency, power, duty cycle,
temperature, time, solvent type, and liquid-solid ratio, must be evaluated and optimized for each
by-product. This study reviews the mechanisms, principles, and factors influencing the
extraction of bioactive compounds using ultrasound-assisted extraction, with a specific
emphasis on food by-products.

Keywords: Ultrasound-assisted extraction, bioactive compounds, food processing wastes
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Ozet

Protein hidrolizatlari, proteinlerin kimyasal, enzimatik veya mikrobiyal yontemlerle
parcalanmasi sonucunda elde edilen diisiik molekiiler agirlikli peptitlerdir. Bu caligma
kapsaminda, 1sirgan tohumu proteinlerine farkli proteolitik enzimlerle muamele edilerek elde
edilen hidrolizatlar detayl bir sekilde karakterize edilmistir. Karakterizasyon islemleri zeta
potansiyeli ve FTIR analizi ile ger¢eklestirilmis, ayrica hidrolizatlarin baz1 teknofonksiyonel
ozellikleri (yag tutma kapasitesi ve emdiilsiyon olusturma yetenegi) ile biyoaktif 6zellikleri
(antioksidan aktivite) incelenmistir.

[lk olarak izole edilen 1sirgan otu tohum proteinleri subtilisin A ve flavourenzyme ile hidrolize
edilmistir. 240 dakikalik hidroliz sonucunda, hidroliz dereceleri sirastyla % 24.49 (subtilisin A)
ve % 4.46 (flavourenzyme) olarak belirlenmistir. Hidrolize edilmemis 1sirgan otu tohumlarinin
SDS-PAGE analizinde yogun ii¢ band gézlemlenmistir (55 kDa, 36 kDa, 24-14.2 kDa).
Hidroliz sonrasi, flavourenzyme ile muamele edilen 6rneklerde 24 kDa ve iizerindeki bantlarin
yogunlugu azalirken, subtilisin A ile muamele edilen o6rneklerde bu bantlar tamamen
kaybolmustur. Hidrolizat 6rneklerinin zeta potansiyel degerleri pH 3-9 araliginda incelenmistir.
En yiiksek zeta potansiyel degeri pH 8'de subtilisin ile muamele edilmis Orneklerde
bulunmustur. Hidrolizatlarin kontrol 6rneklerine gore kismen daha yliksek zeta potansiyel
degerlerine sahip oldugu ve pH arttikca bu degerlerin de arttig1 gdzlemlenmistir. Orneklerin
yag baglama kapasitesiteri 2,05-8,00 g yag/g ornek arasinda degismistir. En yiiksek yag
baglama kapasitesi flavourenzyme hidrolizatlarinda tespit edilmistir. Flavourenzyme ile
muamele edilen hidrolizatlar, kontrol ve subtilisin A hidrolizatlarina gore daha yiiksek
emiilsiyon aktivitesine sahip olmustur. Antioksidan aktivite acgisindan, subtilisin hidrolizati
flavourenzyme hidrolizatina gore daha yiiksek aktivite gostermistir. ABTS testi igin ICs
degerleri subtilisin i¢in 0,93+0,02 mg/mL ve flavourenzyme icin 2,14+0,06 mg/mL olarak
belirlenmistir. Subtilisin hidrolizati, flavourenzyme'e gore daha yiiksek ACE inhibisyon
aktivitesi gostermistir. Bu sonuglar, antioksidan sonuglartyla paralellik géstermektedir.

Bu bulgular, enzimatik hidroliz sonucunda isirgan otu tohumlarinin protein yapisinda ve
teknofonksiyonel 6zelliklerinde 6nemli degisiklikler oldugunu ortaya koymaktadir.

Anahtar kelimeler: Isirgan tohumu, enzimatik hidroliz, teknofonksiyonel dzellikler
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Abstract

Protein hydrolysates are low molecular weight peptides obtained by the breakdown of proteins
through chemical, enzymatic, or microbial methods. In this study, hydrolysates derived from
nettle seed proteins treated with different proteolytic enzymes were characterized in detail.
Characterization processes were carried out using zeta potential and FTIR analysis, and some
technofunctional properties (oil retention capacity and emulsifying ability) as well as bioactive
properties (antioxidant activity) of the hydrolysates were investigated.

First, the isolated nettle seed proteins were hydrolyzed with subtilisin A and flavourzyme. After
240 minutes of hydrolysis, the degrees of hydrolysis were determined as 24.49% (subtilisin A)
and 4.46% (flavourzyme), respectively. SDS-PAGE analysis of the non-hydrolyzed nettle seed
proteins showed three prominent bands (55 kDa, 36 kDa, 24-14.2 kDa). After hydrolysis, the
intensity of bands above 24 kDa decreased in samples treated with flavourzyme, while these
bands completely disappeared in samples treated with subtilisin A. The zeta potential values of
the hydrolysate samples were examined in the pH range of 3-9. The highest zeta potential value
was found in samples treated with subtilisin at pH 8. It was observed that the hydrolysates had
somewhat higher zeta potential values compared to control samples, and these values increased
as the pH increased. The oil binding capacities of the samples varied between 2.05-8.00 g oil/g
sample. The highest oil binding capacity was determined in flavourzyme hydrolysates.
Hydrolysates treated with flavourzyme exhibited higher emulsifying activity compared to
control and subtilisin A hydrolysates. In terms of antioxidant activity, the subtilisin hydrolysate
showed higher activity than the flavourzyme hydrolysate. 1C,, values for the ABTS test were
determined as 0.93+0.02 mg/mL for subtilisin and 2.144+0.06 mg/mL for flavourzyme. The
subtilisin hydrolysate demonstrated higher ACE inhibitory activity compared to flavourzyme.
These results are consistent with the antioxidant findings.

These findings indicate that enzymatic hydrolysis leads to significant changes in the protein
structure and technofunctional properties of nettle seed proteins.

Keywords: Nettle seed, enzymatic hydrolysis, technofunctional properties
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Ozet

Biyoaktif peptitler, saglik iizerinde olumlu etki saglayan ve viicutta ¢ok sayida potansiyel
fizyolojik fonksiyon gdsteren protein tiirevli parcalardir. Bu bilesiklerin antihipertansif,
antitrombotik, antidiyabetik, antimikrobiyal, antioksidan gibi birgok aktiviteleri ve
immiinomodiilator etkisi oldugu bilinmektedir. Biyoaktif peptitlerin gida {iriini, ila¢ ya da gida
takviyesi formulasyonlarinda serbest halde kullanilmasi durumunda biyoyararlilik ve proses
kosullarinda stabilite sorunlar1 yasayabilecekleri belirtilmistir. Tiim bu faktorler, potansiyel
saglik yararlarim biiyiik 6l¢iide sinirlayacak ve peptitleri tiiketilinceye kadar aktif formlarda
tutmak hatta bunlar1 dogrudan fizyolojik hedeflere ulastirmak i¢in koruyucu mekanizma
arayisint gerekli kilacaktir. Enkapsiilasyon yontemi kullanilarak gelistirilebilecek etkili bir
tasima sistemi ile biyoaktif peptitler olumsuz kosullardan korunurken ayni zamanda
aktivitelerini gosterecekleri hedef bolgede kontrollii ve uzatilmig salimlari saglanabilir.
Calismamizda, flavorzyme muamelesi sonucu elde edilen biyoaktif glutenin hidrolizatin1 (GH),
mukoadhesif Ozellige sahip, bagirsakta uzatilmis salim yapabilen, gastrointestinal sistem
enzimlerine kars1 koruma saglayabilen hibrit lipozomal nanoliflerin igerisine hapsedilmesi
amaglanmistir. Elde edilen antioksidan GH, oncelikle ince film hidrasyon yontemi
kullanilarak, enkapsiilasyon verimliligi %57 boyutu ise 75 nm olan lipozomlara hapsedilmistir.
Daha sonra, GH yiiklii lipozomlar tek eksenli elektroegirme yontemiyle pullulan ve
karboksimetilseliiloz karisimindan elde edilen biyopolimerlerden iiretilen nanoliflere
gémiilmiistiir. Uretilen liflerin konfokal mikroskop goriintiileri lipozomlarin, yapilarini genel
olarak koruyarak lif yap1 igerisinde oldukc¢a homojen sekilde dagildiklar1 gostermistir. Liflerin
aynit zamanda taramali elektron mikroskobu kullanilarak morfolojik 6zellikleri belirlenmis
olup, genel olarak piiriizsiiz bir ylizeye ve tek tip yapiya sahip boyutlar1 olduklar goriilmiistiir.
Lifler ve GH, in vitro sindirim sistemi enzimleriyle 5 saat boyunca muamele edilmis olup,
antioksidan aktiviteleri degerlendirilmistir. Bagirsak sindirimi sonucunda, nanoliflerin GH’nin
antioksidan aktivitesini koruyabildigi belirlenmistir. Nanoliflerin salim sonuglarina gore,
lipozomal lifler ilk hizli atimli salimi bagirsakta gergeklestirirken, lipozomal olmayan lifin
midenin sindirimin ilk 30 dakikasinin sonunda hizli atimli salim yaptig1 belirlenmistir. Uretilen
nanoliflere lipozom yiiklenmesinin in vitro miisin enzimi ve ex vivo mukoadhesyon sonuglari
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gdz Oniine alindiginda mukoadhesyon isini yiiksek oranda arttirdigr tespit edilmistir.
Dolayisiyla, lipozomal nanoliflerin kullaniminin biyoaktif peptitlerin tasinmasinda tercih
edilebilecek 6nemli bir yontem oldugu sonucuna varilmastir.

Anahtar kelimeler: biyoaktif peptitler, nanolif, lipozom
Abstract

Bioactive peptides are protein-derived fragments that have been demonstrated to exert
beneficial effects on human health and to possess a range of physiological functions within the
body. These compounds have been demonstrated to possess a range of activities, including
antihypertensive,  antithrombotic,  antidiabetic, ~ antimicrobial,  antioxidant  and
immunomodulatory effects. It has been posited that bioactive peptides may exhibit
bioavailability and stability issues when employed in a free form within food product, drug, or
food supplement formulations. These factors will significantly restrict the potential health
benefits of these peptides and necessitate the identification of protective mechanisms to
maintain their activity until consumption or even to deliver them directly to their physiological
targets. An effective transport system can be developed by using the encapsulation method,
which will protect bioactive peptides from adverse conditions and enable their control and
prolonged release at the target site, where they will demonstrate their activity. The objective of
this study was to encapsulate the bioactive glutenin hydrolysate (GH), obtained as a result of
Flavourzyme treatment, into hybrid liposomal nanofibers with mucoadhesive properties,
prolonged release in the intestine and protection against gastrointestinal system enzymes. The
antioxidant GH was initially encapsulated in liposomes with an encapsulation efficiency of 57%
and a size of 75 nm, using the thin film hydration method. Subsequently, the GH-loaded
liposomes were embedded into nanofibers produced from biopolymers obtained from a mixture
of pullulan and carboxymethylcellulose by uniaxial electrospinning. Confocal microscope
images of the produced fibres demonstrated that the liposomes were distributed homogeneously
in the fibre structure, exhibiting minimal structural disruption. The morphological properties of
the fibres were also determined using scanning electron microscopy, which revealed a generally
smooth surface and uniform structure. The fibres and GH were subjected to in vitro digestive
enzyme treatment, following intestinal digestion, it was demonstrated that the nanofibers were
capable of preserving the antioxidant activity of GH. The release results of the nanofibers
revealed that the liposomal fibres exhibited a rapid pulse release in the intestine, while the non-
liposomal fibre demonstrated a rapid pulse release at the conclusion of the initial 30 minutes of
gastric digestion. It was established that the incorporation of liposomes into the nanofibers
resulted in a notable enhancement in mucoadhesion, as evidenced by the in vitro mucin enzyme
and ex vivo mucoadhesion outcomes. Therefore, it is concluded that the use of liposomal
nanofibers is an important method that can be preferred for the transport of bioactive peptides.

Keywords: bioactive peptides, nanofiber, liposome
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ROLES OF AQUAPORINS IN THE MALE REPRODUCTIVE SYSTEM AND
MECHANISMS OF ACTION ON REACTIVE OXYGEN SPECIES

AQUAPORINLERIN ERKEK REPRODUKTIF SISTEMINDEKI ROLLERI VE
REAKTIF OKSIJEN TURLERI UZERINE ETKi MEKANIZMALARI

Gamze UCAK

Arastirma Gérevlisi, Atatiirk Universitesi Veteriner Fakiiltesi Délerme ve Suni
Tohumlama Anabilim Dali, ORCID ID: 0009-0006-3532-973X

OZET

Su; bitki, hayvan, insan tiim canlilarin hiicre ve dokularindaki hayati yasam kaynagidir. Giinliik
olarak organizmada su ¢ikisi ve su olusumu gergekleserek su seviyesi dengede tutulmaya
calisilir. Akuaporinler (AQP), suyun plazma membrani boyunca taginmasini 10 ila 100 kata
kadar artirma yetenegindeki transmembran protein yapilaridir. Su tasiniminin yani sira;
gliserol, amonyak, iire, hidrojen peroksit gibi yiiksiiz maddelerin de tasinmasinda rol oynarlar.
Memelilerde pek ¢ok doku ve organda akuaporinlere rastlanmaktadir.  Akuaporinler,
bulunduklar1 doku/organa gore farkli etkiler meydana getirirler. Onceki calismalarda memeli
hiicrelerinde 13 farkli akuaporin tiri bulundugu ortaya konmustur. Erkek reprodiiktif
sisteminde yogunluklu olarak; sertoli hiicreleri, leydig hiicreleri, epididimis, efferent kanallar
ve vas deferenste akuaporinlere rastlanmistir. Spermatogenezis, sperm konsantrasyonunun
artmasi, spermatozoonlarin olgunlagsmasi ve depolanmasi gibi pek c¢ok alanda akuaporinlerin
rol oynadig1 saptanmustir. Ozellikle spermatozoondaki konumlari, akuaporin tiirlerine gére
hangi hayvanlarin spermasinda yer aldigi, spermatozoonlar {izerindeki islevleri gibi 6nemli
noktalar heniiz aydinlatilamamis olan konulardir. Su tasinimini kolaylastirma 6zelligindeki
akuaporinler, spermatozoonlarda osmolaritenin diizenlenmesinde ve spermatozoonlarin
cevresel etmenlerden korunmasinda énemli rol oynamaktadir. Hidrojen peroksit gibi yiiksiiz
maddelerin taginimini kolaylastirarak, spermatozoonlar reaktif oksijen tiirlerinin (ROS) zararli
etkilerinden korumaktadir. Ayrica spermanin dondurulmasi sirasinda hiicreden disar1 su
¢ikisin1 hizlandirarak, spermatozoonlari soguk soku stresinden korumada gorev alir. Bu
calismada; akuaporinlerin kesfi, tiirleri, organizmadaki islevlerinden bahsedilmis ve
reprodiiktif olarak 6nemi vurgulanmustir.

Anahtar Kelimeler: Akuaporin, reaktif oksijen tiirleri, sperma, su
Abstract

Water is the vital source of life in the cells and tissues of plants, animals, and human beings. On
a daily basis, the organism tries to keep the water level in balance through excretion and the
formation of water. Aquaporins (AQP) are transmembrane protein structures capable of
increasing the transport of water across the plasma membrane by 10 to 100-fold. In addition to
water transport, they also play a role in the transport of uncharged substances such as glycerol,
ammonia, urea, and hydrogen peroxide. Aquaporins are found in many tissues and organs in
mammals. Aquaporins produce different effects depending on the tissue/organ in which they
are located. Previous studies have revealed that there are 13 different aquaporin species in
mammalian cells. In the male reproductive system, aquaporins were found in Sertoli cells,
Leydig cells, epididymis, efferent ducts and vas deferens. Aquaporins have been found to play
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a role in many areas such as spermatogenesis, increase in sperm concentration, maturation and
storage of spermatozoa. In particular, important points such as their position in spermatozoa,
their functions on spermatozoa, in which animals' spermatozoa they take place according to
aquaporin species, are issues that have not yet been elucidated. Aquaporins, which facilitate
water transport, play an important role in the regulation of osmolarity in spermatozoa and
protection of spermatozoa from environmental factors. By facilitating the transport of
uncharged substances such as hydrogen peroxide, it protects spermatozoa from the harmful
effects of reactive oxygen species (ROS). It is also involved in protecting spermatozoa from
cold shock stress by accelerating the outflow of water from the cell during the freezing of
semen. In this study; the discovery of aquaporins, their species, their functions in the organism
and their reproductive importance were emphasised.

Keywords: Aquaporin, reactive oxygen species, sperm, water
1. GIRIS

Su, hayvan ve bitki alemlerinde hiicre ve dokulardaki ana bilesen olarak hayati onem
tasimaktadir. Fizyolojik olarak giinliik yasantida solunum, idrar, terleme, diski gibi cesitli
yollarla viicuttan su ¢ikisi olmaktadir. Su ¢ikigina karsilik metabolik olaylar sonucunda su
olusumu gergekleserek, organizmadaki su seviyesi dengelenir. Organizmadaki su seviyesinin
sabit kalmasi igin hiicre ve dokulardaki hidrofobik yapidaki lipit membranlar boyunca suyun
stirekli olarak hareket etmesi gerekmektedir (Castle, 2005). Ancak su, polar yapida bir molekiil
oldugundan difiizyon yoluyla taginimi lipid tabakalar tarafindan engellenir. Bu nedenle su
molekiiliiniin plazma membranindan gegirgenligi oldukea diisiiktiir (Yeung, 2010).

2. AKUAPORINLER

Akuaporinler (AQPS) suyun plazma membrani boyunca tasiniminin 100 kata kadar artmasinda
yardimet su segici kanal yapilaridir (Agre ve ark., 2002). i1k akuaporin, Peter Agre isimli bilim
insan1 ve arkadaslar1 tarafindan 1992 yilinda kesfedilmistir. Kesfettikleri protein, diisiik su
gecirgenligine sahip oldugundan ilk olarak kurbaga oositlerini kullanarak test etmislerdir
(Preston ve ark., 1992). Oositlere proteini enjekte edip damitilmis suda beklettiklerinde, yiiksek
su gecirgenligi gostererek oositlerin sistigini fark etmislerdir. ilk kez kesfedilen bu protein
yapisina AQP1 ad1 verilmistir.

Akuaporin kelimesi; Latince’deki su anlamina gore ‘aqua’ ve gegit anlamindaki ‘porus’
kelimelerinden tiiremistir (Agre ve ark., 1993). AQPler; segici 6zellikteki su kanallar1 olarak
gorev alan, transmembran protein yapilaridir. Asil gorevleri su tasinimi olsa da gerekli
durumlarda; amonyak (Saparov ve ark., 2007), gliserol (Borgnia ve Agre, 2001), arsenit, iire
(Litman ve ark., 2009), hidrojen peroksit (Bienert ve ark., 2007) gibi yiiksiiz yapidaki
maddelerin taginiminda da gorev alirlar.

Memeli hiicrelerinde tespit edilmis 13 farkli akuaporin tiirii bulunmaktadir. Bu tiirler de dizi
benzerliklerine ve madde gecirgenliklerine gore kendi aralarinda ii¢ gruba ayrilmaktadir:
ortodoks AQPler, akuagliseroporinler, siiperakuaporinler (Huang ve ark., 2006). Ortodoks
grubu; AQP 0,1,2,4,5,6 ve 8’i olusturmaktadir. Bu AQPIler, suya karsi gegirgen ozellik
gosterirken  diger organik ve inorganik molekiillere karst1 gecirgen degildir.
Akuagliseroporinler; AQP 3, 7,9 ve 10°dan olusur. Bu gruptakiler, suyun yani sira iire, gliserol
gibi elektrolit olmayan maddelere de gegirgenlik gosterir. Son grup olan siiperakuaporinler ise
AQP 11 ve 12’den olusur. Siiperakuaporinler, suya geg¢irgen olmalarinin yani sira;
intravezikiiler hemostazda, hiicre i¢i su tasiniminda ve organellerin hacminin diizenlenmesinde
gorev alirlar (Badaut ve ark., 2014).
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3. ERKEK REPRODUKTIF SiISTEMINDE AKUAPORINLER

Erkek esey hiicresi olan spermatozoon, viicuttaki diger hiicrelerden daha fazla su gecirgenligine
sahiptir (Curry ve ark., 1995). Spermanin osmolaritesi ortalama olarak 290-310 mOsm
degerindedir. Sperma i¢in 250 mOsm’dan diisiik osmolariteye sahip ortamlar hipotonik ortam,
350 mOsm’dan yiiksek osmolariteye sahip ortamlar ise hipertonik ortam olarak kabul edilir.
Hipotonik veya hipertonik ortama maruz kalan spermatozoonlarda, hizla kii¢iilme veya sisme
egilimi goriilerek membran biitiinliiklerinin bozulmastyla sonuglanir (Du ve ark., 1994).

Erkek reprodiiktif sisteminde, AQPler farkli hiicre ve dokularda konumlanmistir ve hayvan
tiirlerine gore farkliliklara sahiptirler (Huang ve ark., 2006). (Tablo 1.)

AQPs Hayvan Tiirii Lokalizasyon
Rat Sertoli ve Leydig hiicreleri
AQPOQ
Aygir Leydig hiicreleri
Rat ve farelerde; efferent kanallar, rete testis, prostat, vezikula
Rat ve maymun L NS . . .. .
seminalis, epididimis, vas deferensin epitel hiicreleri
Kopek Efferent kanallar, rete testis ve kan damarlar1
AQP1
Efferent kanallarin apikal ylizeyi ve lateral plazma membrani, vas
Kedi deferensin diiz kas tabakasi ve tiim erkek iireme sisteminin kan
damarlar
Koyun Efferent kanallar ve kaput epididimisin mikrovilluslari
Rat Testis, korpus epididimis ve vas deferens
AQP2 Aygir Leydig hiicreleri, spermatidler ve epididimisin ana hiicreleri
Kedi Epididimis ve vas deferens
AQP3 Rat Epididimis bazal hiicreleri
AQP5 Rat Korpus ve kauda epididimis
Rat Testis ve epididimis
AQP7
Kopek Epididimis ve vas deferens
AQP8 Rat Sertoli hiicreleri
Rat ve insan Leydig hiicreleri, epididimis, vas deferens, prostat
Koyun ve aygir Epididimis
AQP9

Kedi

Kopek

Efferent kanallar

Efferent kanallar, epididimis, vas deferens
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AQP10 Rat Efferent kanallar

AQP11 Rat Epididimal epitelyal hiicreler

Tablo 1. Akuaporinlerin hayvan tiirlerindeki lokalizasyonlar1

AQPler, cogunlukla sertoli hiicreleri, leydig hiicreleri, efferent kanallarda yer alir. Bulunduklari
bolgelerde temel olarak; sperm konsantrasyonunun artmasinda, spermatogeneziste, epididimal
olgunlagmada, spermatozoonlarin depolanmasi ve taginmasinda gorev alirlar (Huang ve ark.,
2006). Sertoli ve leydig hiicrelerinde, spermatogenezis sirasinda sivinin salinmasi ve
emiliminde gorev alarak etkilerini gosterirler. Efferent kanallar ve epididimiste ise
spermatozoonlarin depolanmasi ve olgunlasmasi i¢in gerekli sivi ortamin olusumunu saglarlar.

AQP’lerin reprodiiktif sistemdeki konumlar1 ve potansiyel islevleri ¢esitli calismalarla ortaya
konmus olsa da, spermatozoonlardaki lokalizasyonlar1 ve islevleri tizerine ¢alismalar
yetersizdir. AQP 3, 7 ve 11; insan (Laforenza ve ark., 2016), sigir (Morato ve ark., 2018), at
(Bonilla ve ark., 2017), fare (Yeung ve ark., 2009), domuz (Prieto-Martinez ve ark., 2017)
spermatozoonunda; AQP8 insan ve fare spermatozoonunda; AQP9 ise domuz
spermatozoonunda tespit edilmistir.

Onceki ¢aligmalarda; AQP3’iin osmoregiilasyonda (Chen ve Duan, 2011), AQP7’nin
spermatozoonlarin hareketliliginde (Saito ve ark., 2004), AQP11’in ise spermatozoonlarin
hareketliligi, plazma membran biitiinligiinde gorev aldigi ve sigirlarda kriyotolerans
biyobelirteci olarak gorev aldigi ortaya konmustur. AQP'lerin yapisinda meydana gelen bir
aksaklik, spermatozoonlarin sayisinda ve hareketliliginde de azalmaya yol agar.

4. AKUAPORINLERIN REAKTIF OKSIJEN TURLERI iLE ILISKiSi

Spermatozoonlar kapasitasyon siirecinde; hiperaktivasyon, akrozom reaksiyonu ve 0osit-sperm
fiizyonu basta olmak {izere birgok asamada reaktif oksijen tiirleri (ROS) iiretirler (Rivlin ve
ark.,2004). ROS iiretiminin artmasi1 durumunda iSe spermatozoonlarda; canlilikta, hareketlilikte
azalmaya, anormal spermatozoon oraninda ise artmaya neden olur (Aitken ve Drevet, 2020).
ROS’un canli hiicrelerde en fazla bulunan trtinlerinden biri Hidrojen Peroksit (H-0.)’tir. H.0O-
konsantrasyonunun kontrolsiiz sekilde artisi, apoptozis ve hiicre 6liimiine yol agmaktadir. H.O:
iretiminin artti§i durumlarda sperma kalitesinin olumsuz etkilenmemesi ic¢in ¢esitli
detoksifikasyon yontemleriyle temizlenmesi gerekir. H.O:’nin temizlenmesinde; seminal
plazmada yer alan vitamin E ve C, selenyum, ¢inko, karotenoidler ve enzimatik antioksidanlar
gorev alir (Wright ve ark., 2014). Bir diger yontem ise, H.O>’nin plazma membranlart boyunca
difiizyon yoluyla hiicre dis1 siviya tasinmasidir (Sies, 2014). H202’nin difiizyonu sirasinda
AQP’ler tasinimi hizlandirarak hiicrelerin temizlenmesini kolaylastirirlar. Onceki calismalarda
AQP 1, 3,5, 8, 9 ve 11’in H.0: diflizyonunda gorev aldigi saptanmistir (Bienert ve Chaumont,
2014). AQP’lerin, H:0: difiizyonu yoluyla spermatozoonlarin ROS’un olumsuz etkilerinden
korunmasinda etkin rol oynadigi ortaya konmustur. Diger ROS {izerine AQP’lerin etkisinin
olup olmadig1 konusu heniiz aydinlatilamamastir.

5. SONUC VE ONERILER

Akuaporinler, memeli canlilarin bir¢ok hiicre, doku ve organlarinda bulunan 6nemli yapilardir.
Suyun taginimini 10 ila 100 kat artirarak hayati rol oynarlar. Viicudun biiyiik bir kisminda yer
almasimna ragmen reprodiiktif sistemdeki islevleri iizerine yapilan c¢alismalar yetersiz
kalmaktadir. Yapilan ¢alismalarda, erkek reprodiiktif sisteminde siklikla; sertoli ve leydig
hiicreleri, efferent kanallar, epididimis ve vas deferenste AQP yerlesimi oldugu saptanmustir.
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Reprodiiktif organlardaki lokalizasyonlar1 belirtilse de spermatozoondaki yerlesimleri heniiz
netlik kazanmamistir. Spermatozoonda; AQP 3, 7, 8, 9 ve 11 tespit edilmistir. Diger akuaporin
tirleri ise heniiz aydinlatilmamistir. Akuaporinlerin pek c¢ok doku ve organda yer almasi
nedeniyle tiim hayvan tiirlerinde lokalizasyonlar1 ve islevlerinin arastirildigi kapsaml
caligmalar yapilmalidir.
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EFFECTS OF OXIDATIVE STRESS IN DAIRY COWS IN EARLY LACTATION

ERKEN LAKTASYON DONEMINDE SAGMAL iNEKLERDE OKSIiDATIF
STRESIN ETKILERIi

Cavidan GUL VARIS!

Dr. Ogr. Uyesi, Adiyaman Universitesi, Zootekni,
ORCID: 0000-0002-4713-9718

Ozet

Son yillarda diinyada yaklasik 950 milyon ton siit liretilmekte ve siit tiretiminde stirekli bir artis
gozlemlenmektedir. Dogumdan sonraki ilk 2-3 haftalik donemde siit verimi pike ulasan sagmal
ineklerin, bu verimliligi stirdiirebilmesi igin yeterli diizeyde kuru madde almas1 gerekmektedir.
Ancak, gerekli besin ihtiyaci karsilanamadiginda negatif enerji dengesi (NED) ortaya cikar.
Negatif enerji dengesi, ineklerde oksidatif stresin en énemli sebeplerinden biridir. Ozellikle
laktasyonun baslangicinda oksidatif stres, kuru donem ve gebelik boyunca yetersiz beslenme,
bakim eksiklikleri ve hastaliklar nedeniyle gelisen enerji agigiyla iligkilidir. Bu siirecte viicutta
serbest radikal {iretimi artar ve antioksidan savunma mekanizmalar1 yetersiz kalir, bu da
oksidatif stresin belirginlesmesine neden olur.

Laktasyonun erken doneminde, ineklerin enerji ihtiyact maksimum seviyeye ulastigindan,
enerji aci81 esterlesmemis yag asitlerinden (NEFA) karsilanmaya calisilir. Ancak, bu durum
metabolizmay1 zorlar ve sonug olarak karacigerde yaglanma (lipidoz) ve ketozis gibi metabolik
bozukluklar ortaya ¢ikar.

Ineklerin besin gereksinimleri, laktasyon ddénemlerinin farkli asamalarma (kuru dénem,
gebelik, gecis donemi, erken ve gec laktasyon) gore degisiklik gostermektedir. Bu farkhi
donemlerde uygulanacak uygun bakim ve beslenme stratejileri, oksidatif stresin azaltilmasinda
kilit rol oynar. Aksi takdirde, oksidatif stres ineklerin yem tiiketimini, saglik durumunu,
performansini ve siit kompozisyonunu olumsuz etkileyebilir.

Bu calismanin amaci, erken laktasyon donemindeki sagmal ineklerde oksidatif stresin kan
parametreleri, yem tiiketimi, performans ve siit kompozisyonu iizerindeki etkilerini ele alan
calismalar inceleyip, bu stresin nasil yonetilebilecegi konusunda ipuglar1 sunmaktir.

Anahtar Kelimeler: Erken laktasyon, oksidatif stres, sagmal inek yem tiikketimi, siit
kompozisyonu

Abstract

In recent years, approximately 950 million tons of milk have been produced worldwide, with a
continuous increase in milk production observed. In high-yielding dairy cows, milk yield peaks
during the first 2-3 weeks after calving. To maintain this productivity, cows need to consume
sufficient amounts of dry matter. However, if their nutritional requirements are not met, a
negative energy balance (NEB) occurs, which is one of the main causes of oxidative stress in
cows. Oxidative stress at the beginning of lactation is often associated with energy deficits due
to inadequate feeding, care deficiencies, and diseases during the dry period and pregnancy.
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During this process, the production of free radicals in the body increases, and antioxidant
defense mechanisms become insufficient, making oxidative stress more pronounced.

During early lactation, the energy requirement of cows reaches its maximum level, and the
energy deficit is compensated by non-esterified fatty acids (NEFA). However, this places stress
on metabolism, leading to liver fat accumulation (lipidosis) and metabolic disorders such as
ketosis.

The nutritional needs of dairy cows vary across different stages of lactation (dry period,
pregnancy, transition period, early and late lactation). Implementing appropriate care and
feeding strategies for each stage plays a crucial role in reducing oxidative stress. Otherwise,
oxidative stress can negatively affect feed intake, health status, performance, and milk
composition in cows.

The purpose of this study is to review studies examining the effects of oxidative stress on blood
parameters, feed intake, performance, and milk composition in dairy cows during early
lactation, offering insights into managing this stress.

Keywords: Early lactation, oxidative stress, dairy cow, feed intake, milk composition
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A STUDY ON DETERMINATION OF THE PREVALENCE OF TYPE DEFECTS IN
ANATOLIAN WATER BUFFALOES
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Ozet

Calismada, Anadolu mandas1 siiriilerinde yetistiricilik ag¢isindan sorun olabilecek tip
kusurlarinin prevelansinin belirlenmesi ve elde edilecek sonuglardan hareketle, Tiirkiye’deki
manda siiriilerinde yiiriitiilen seleksiyon calismalarina ve bu alanda yapilacak gelecekteki
arastirmalara katki saglamak amaglanmigtir. Calismanin materyalini, Mus ovasinda manda
yetistiriciligi yapan 122 aile isletmesi ve bu isletmelerde yetistirilen 611 bas manda inegi
olusturmustur. Yetistiricilik agisindan siiriilerde yasanan sorunlarin belirlenmesi amaciyla 103
yetistirici ile yiiz yiize anket ¢alismasi gerceklestirilmistir.

Mandalarda tip siniflandirmasi amaciyla Simental ve Fleckvieh irklarinda kullanilan Fleckscore
yontemi kullanilmistir. Her bir manda inegi iizerinde beden yapisi, ayak-bacak ve meme yapisi
incelenerek Fleckscore sisteminde tanimlanmig kusurlardan tespit edilen kusurlar dijital olarak
goriintliilenmis ve bireysel olarak kayit altina alinmistir.

Yapilan anket verilerinin degerlenderilmesi sonucunda manda siirlilerinde yetistiricilik
acisindan en fazla yasanan sorunlarin zor dogum (18.45) ve mastitis hastalig1 (%17.48) oldugu
belirlenmistir. Bu sorunlar1 yaklasik %16 oramiyla kisirlik ve arazi sartlarina baglh topallik
(laminitis) problemleri izlemektedir.

Fleckscore sisteminde yer alan beden yapisi, ayak-bacak yapisi ve meme yapisi kusurlari
acisindan yapilan degerlendirmeler sonucunda, gevsek omuzluluk (%2.45) ve basik bel yapisi
(%2.13) kusurlarina ait prevalans diisiik bulunmustur. Ayak-bacak yapisi kusurlari agisindan
en yiiksek prevelansa X bacaklilik kusuru (%24.22) sahiptir. Arka ayak eklem yumusakligi
(%1.80) ve 6n bacak durus bozuklugu (%0.20) kusurlarinin prevalansi ¢ok diisiik bulunmustur.

Meme yapisina agisindan en yiiksek prevelanslar, 6n ve arka meme ¢eyreklerinden kaynakli
asimetrik meme yapisi (%11.80) ve meme basi sekil bozuklugu (%10.97) kusurlari i¢in tespit
edilmistir. Fazla meme basi (9%2.50), arkaya, ice veya disa egimli arka meme baslar1 (%2.13),
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sag ve sol meme ¢eyreklerinden kaynakli asimetrik meme yapisi (%1.97) ve birbirine yakin
meme baslar1 (%1.15) kusurlarina ait prevelanslar nispeten daha diisiik bulunmustur.

Sonu¢ olarak, Anadolu mandas: siirlilerinde tip Ozelliklerinin 1yilestirilmesi amaciyla
yiiriitiilecek seleksiyon ¢alismalarinda asimetrik meme yapisi, meme basi sekil bozuklugu ve
X bacaklilik kusurlarinin aleyhine hayvan se¢imlerinin yapilmasina ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Anadolu mandasi, Siirii 6mrii, Tip kusurlari.
Abstract

The aim of this study was to determine the prevalence of type defects that may be a problem
for breeding in Anatolian buffalo herds and to contribute to the selection studies being carried
out in buffalo herds in Turkey and to future research in this field. The material for the study
consisted of 122 family farms breeding buffaloes in the Mus Plain and 611 buffalo cows kept
in these farms. A personal interview was conducted with 103 breeders to identify the problems
encountered in the herds with regard to breeding.

The Fleckscore method, which is used for the Fleckvieh and Simmental cattle breeds, was used
for type classification of water buffaloes. The conformation, foot-leg structure and udder
structure of each buffalo cow were examined and the defects identified using the Fleckscore
system were digitally visualized and recorded individually.

As a result of the evaluation of the survey data, it was found that the most common problems
with regard to breeding in buffalo herds were difficult births (18.45%) and mastitis (17.48%).
This is followed by infertility with a share of 16% and lameness (laminitis) due to the land
structure.

When assessing the defects, it was found that the prevalence of loosely shoulder (2.45%) and
backline impressed (2.13%) was low in the conformation. Among the defects of the foot-leg
structure, the X-leggedness defect (24.22%) showed the highest prevalence. The prevalence of
hindfoot joint softness (1.80%) and forelimb posture defects (0.20%) were found to be very
low.

With regard to udder structure, the highest prevalences were found for asymmetrical udder
structure (staged udder) due to anterior and posterior udder quadrants (11.80 %) and teats
crumbly (10.97 %). Relatively lower prevalences were found for excessive teats (2.50%),
posterior or inward or outward sloping posterior teats (2.13%), asymmetrical teat structure due
to right and left mammary quadrants (1.97%) and teats close together (1.15%).

In conclusion, a selection program is needed that gives animals with asymmetric udder
structure, teats crumbly, and X-leggedness defects in the improvement studies to be conducted
to improve type traits in Anatolian buffalo herds.

Keywords: Anatolian water buffalo, longevity, Type defects.
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USE OF GS 441524 IN FELINE INFECTIOUS PERITONITIS (FIP) DISEASE
FELINE ENFEKSIYOZ PERITONITIS (FIP) HASTALIGINDA GS 441524
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Ozet

Insanlarda oldugu gibi hayvanlarda da viral hastaliklar olduk¢a yaygindir. Ancak antiviral
ilaglarin insanlarda kullanimi yaygin olmasina karsin hayvanlarda kullanimi sinirhidir. Feline
Enfeksiyoz Peritonitis (FIP) kedi koronaviriisiiniin neden oldugu 6liimciil viral bir hastaliktir
ve diinya genelinde seroprevalansi oldukg¢a (%26-87) yiiksektir. Asilarin etkisiz olmasi ve kedi
popiilasyonundaki artisa bagli olarak hizli yayilmasi hastaliga bagli 6limleri artirmistir. FIP
tedavisinde kullanilan ilaglarin etkisinin yetersiz olmasi veya yan etkilerinin fazla olmasindan
dolay1 daha etkili ve giivenli bir tedavi secenegi olduk¢a 6nemli bir hale gelmistir. GS-441524
RNA'ya bagimli bir RNA polimeraz inhibitorii kiigiik bir molekiildiir ve 6zellikle koronaviriis
olmak tizere bir dizi RNA viriisiine kars1 giiclii antiviral etkinlik gosterir. Deneysel ve dogal
enfekte FIP’li hastalarda bu ilag basariyla kullanilmaktadir. FIP’1i kedilere GS-441524’{in farkli
dozlarda (2-10 mg/kg) ve siirelerde (6-12 hafta) uygulamasi sonrasi genelde etkili bulundugu
ve etkisinin doza ve uygulama siiresine bagli oldugu belirtilmistir. Ayrica bu ¢alismalarda
enjeksiyon bolgesinde lokal tahris disinda herhangi bir istenmeyen etki bildirilmemistir. GS-
441524 oldukca yaygin kullanilmasina karsin sadece Avusturalya, Hollanda ve Birlesik Krallik
gibi lilkelerde kullanimi onaylanmistir ve iilkemizde dahil olmak iizere ¢ok sayidaki iilke de
etiket dist olarak kullanilir. Bu nedenle hem dozaj rejimi ve yan etki profilinin daha iyi
anlasilabilmesi hem de onayli {ilke sayinin artmasi i¢in daha fazla ¢alismaya ihtiyag vardir. Bu
derlemede kedilerde FIP tedavisinde GS-441524’iin kullanim1 hakkinda bilgi verilmistir.

Anahtar Kelimeler: Feline Enfeksiy6z Peritonitis, GS 441524, tedavi, kedi
Abstract

Viral diseases are quite common in animals as well as in humans. However, while the
use of antiviral drugs is widespread in humans, their use in animals is limited. Feline Infectious
Peritonitis (FIP) is a deadly viral disease caused by the feline coronavirus, and its
seroprevalence is quite high (26-87%) worldwide. The ineffectiveness of vaccines and the rapid
spread due to the increase in the cat population have increased the deaths due to the disease. A
more effective and safe treatment option has become very important due to the inadequacy of
the drugs used in the treatment of FIP or the high side effects. GS-441524 is an RNA-dependent
RNA polymerase inhibitor small molecule and exhibits potent antiviral activity against a
number of RNA viruses, particularly coronavirus. This drug has been used successfully in
experimental and naturally infected FIP patients. It has been stated that GS-441524 was
generally found to be effective after application of different doses (2-10 mg/kg) and durations
(6-12 weeks) to cats with FIP, and its effect depends on the dose and duration of application.
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In addition, no adverse effects other than local irritation at the injection site were reported in
these studies. Although GS-441524 is widely used, it is only approved for use in countries such
as Australia, the Netherlands, and the United Kingdom and is used off-label in many countries,
including our country. Therefore, more studies are needed to better understand the dosage
regimen and side effect profile, and to increase the number of approved countries. This review
provides information on the use of GS-441524 for FIP disease in cats.

Key Words: Feline Infectious Peritonitis, GS 441524, treatment, cat

1-GIRIS

Virlis replikasyonunu engelleyen ilaglar, insanlarda akut ve kronik RNA-DNA virisi
enfeksiyonlarmin tedavisinde yaygin olarak kullanilmalarina karsin hayvanlarda kullanimi o
kadar yaygin degildir. Viral hastaliklar diger canli tiirlerinde oldugu gibi kediler igin de
onemlidir. Kedilerde 06zellikle Coronaviriis, Parvoviriis, Kalisiviriis, Herpesviriis, Ve
Retroviriis gibi viral etkenler hastaliklara neden olur. Feline Enfeksiyoz Peritonitis (FIP)’e karst
asilarin etkisiz olmasi, kedi popiilasyonundaki artisa bagl olarak hastaligin ve buna bagl
olimlerin artmasi, FIP ve diger viral enfeksiyonlarda antiviral ila¢ kullanimin1 6énemli hale

getirmistir (Pedersen ve ark. 2019, Beatty ve Hartmann 2021). Bu derlemede kedilerde FIP
tedavisinde etiket dis1 kullanilan antiviral bir ilag olan GS-441524 hakkinda bilgi verilmistir.

1.1.GS-441524

GS-441524 RNA'ya bagimli bir RNA polimeraz inhibitorii kiiciik bir molekiildiir.
Remdesivir’in aktif metaboliti olan bu ilag genis spektrumlu antiviral aktiviteye sahiptir ve
ozellikle Koronaviriis olmak tizere bir dizi RNA viriisiine kars1 gii¢lii antiviral etkinlik gosterir.
(GS-441524, hiicresel kinazlar araciligiyla bir niikleozid monofosfata ve ardindan aktif trifosfat
metabolitine (NTP) fosforile edilir. Aktif NTP analogu, viral RNA sentezinde dogal niikleozid
trifosfatlarin bir rakibi olarak islev goriir ve yeni olusan viral transkripte dahil olup erken
sonlanmaya neden olarak RNA polimeraz aracili transkripsiyonu engeller. GS-441524'in 6n
ilact olan Remdesivir’in Orta Dogu solunum sendromu, Ebola, Lassa atesi, Arjantin hemorajik
atesi ve Solunum sinsityal viriis hastaliklarinda etkili oldugu belirtilmistir (Murphy ve ark.
2018). Amerikan Gida ve flag Dairesi (FDA) tarafindan GS-441524’iin  kullanimi
onaylanmamasina karsin FIP tedavisinde kullanimi Avusturalya, Hollanda ve Birlesik Krallik
gibi tilkelerde onaylanmistir (Wikipedia).

1.2.Kedilerde FIP Hastah@

Koronaviriis memeli ve kanatlilarda 6nemli hastaliklara neden olan biiylik bir RNA
virlisii ailesidir (Krentz ve ark. 2021). FIP, kedi koronaviriisii (FCoV)’niin neden oldugu viral
bir hastaliktir ve seroprevalansi diinya ¢apinda %26 ile %87 arasinda degisir. Siklikla kedi
popiilasyonunun yogun oldugu ortamlarda goriilen bu hastalik 6zellikle yavru kedi 6liimlerine
neden olur. Hastaligin bulagmasinda basta disk1 olmak tizere salya ve inhalasyon yolu 6nemlidir
(Hartmann ve ark. 2005). FIP’de 1slak (karin veya plevra sivisi birikimi) ve kuru (bobrek, beyin,
g6z ve lenf gibi organlarda graniilomat6z inflamasyon) olmak tizere 2 klinik form gortliir. Her
iki formunda da degisken norolojik bozukluklar sekillenmesine karsin bu bozukluklar yas
formda daha az ortaya ¢ikar (Cook ve ark. 2022). FIP'li kediler tedavi edilemedigi zaman 8-9
glin iginde oOliim sekillenir. FIP tedavisinde interferon-omega ve ribavirin gibi ilaglar
denenmistir. Ancak interferon-omega’nin etkisinin sinirli olmasi ve ribavirinin ciddi toksik
etkilere neden olmasi bu ilaglarin kullanimini kisitlamistir (Krentz ve ark. 2021).
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1.3.FIP Tedavisinde GS-441524 Kullanim

Proteaz inhibitorleri tarafindan deneysel olarak olusturulan veya dogal enfekte FIP’li
kedilerde GS-441524’tin etkili oldugu bildirilmistir. Kedilerde yapilan g¢alismalarda GS-
441524°1in; deneysel enfekte hayvanlara 2-5 mg/kg dozda deri alt1 (SC) yolla giinde 1 defa iki
hafta boyunca uygulamasinin etkili oldugu ve istenmeyen etkiler goriilmedigi (Murphy ve ark.
2018), 4 mg/kg dozda giinde bir defa 6-10 hafta boyunca SC yolla uygulamasinin hematokrit,
toplam serum proteini, globulin ve albiimin diizeyleri tizerine etkisiz olmasina karsin 12 haftalik
uygulamanin tamamen iyilesme sagladigi (Pedersen ve ark. 2019), ve 2, 4, 5 ve 10 mg/kg
dozlarda SC yolla 12 hafta boyunca uygulandiginda; 2 mg/kg dozun tedavi de basarisiz oldugu,
4 ve 5 mg/kg dozlarinin hafif norolojik belirtileri tedavi etmesine karsin siddetli ndrolojik
belirtiler i¢in 10 mg/kg dozunun kullanilmasi gerektigi belirtilmistir (Dickinson ve ark. 2020).
Ayrica kedilerde yapilan farmakokinetik ¢alismada, 5 mg/kg tek doz SC veya damar igi
uygulama sonrasi etkili kan konsantrasyonunun 24 saat boyunca saglandigi bildirilmistir
(Murpy ve ark. 2018). GS-441524’{in uygulanmasi sonrasi enjeksiyon bolgesinde lokal tahris
disinda herhangi bir olumsuz etkiye rastlanilmamaistir.

2.SONUC VE ONERILER

GS-441524 kedilerde FIP tedavisinde basariyla kullanilmaktadir. Yapilan galismalarda
genel olarak diisiik yan etki profili sergileyen bu ilacin etkisi doza ve kullanim siiresine baglidir.
GS-441524 ¢ok az iilkede onaylanmistir ve lilkemiz dahil ¢ok sayidaki lilkede etiket dis1 olarak
kullanilir. Bu nedenle hem dozaj rejimi ve yan etki profilinin daha iyi anlasilabilmesi hem de
onayli iilke sayinin artmasi i¢in daha fazla ¢alismaya ihtiya¢ vardir.
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PHARMACOKINETICS AND BIOAVAILABILITY OF OXYTETRACYCLINE IN
GEESE
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Ozet

Bu calismanin amaci kazlarda oksitetrasiklinin damar i¢i (IV), kas i¢i (IM), deri alt1 (SC) ve
oral yolla tek doz uygulamasini takiben farmakokinetigi ve biyoyararlanimini belirlemektir.
Aragtirmada toplam sekiz adet erkek kaz kullanildi. Calisma 15 giinliik ila¢ arinma siiresini
takiben capraz farmakokinetik dizayna goére dort asamada gergeklestirildi. Oksitetrasiklin
¢alismanin tiim asamalarinda 20 mg/kg dozunda kullanildi. Kan 6rnekleri 0. (kontrol), 15., 30.,
45. dakikalarile 1., 2., 3., 4., 6., 8., 10., 12, 24., 48. ve 72. saatlerde heparinli tiiplere toplandi.
Plazma orneklerinden oksiteterasiklin analizi yiiksek basingli sivi kromotografisi (HPLC)-UV
yardimiyla gergeklestirildi ve farmakokinetik parametreler non-kompartmental analiz ile
hesaplandi. Oksitetrasiklin IV ve oral uygulama sonrasi 48. saate kadar, IM ve SC uygulama
sonra ise 72. saate tespit edildi. IV uygulama sonrasi eliminasyon yarilanma émrii (t1/24,), kararl
durum dagilim hacmi ve total viicut klirensi sirasiyla 6.01 saat, 1.15 L/kg ve 0.13 L/saat/kg idi.
t124z uygulama yollarinda IM>SC>oral>IV sirasina gore onemli farklilik gosterdi. IM, SC ve
oral uygulama sonrast maksimum plazma konsantrasyonu (Cmax) sirasiyla 10.01 pg/mL, 7.86
pg/mL ve 1.34 pg/mL ve biyoyararlanim degerleri sirastyla %113.78, %90.61 ve %8.39 idi.
Sonug olarak oksitetrasiklinin farmakokinetiginin uygulama yoluna goére onemli farklilik
gosterdigi belirlendi. Biyoyararlanim ve Cmax degerleri dikkate alindiginda kazlarda
oksitetrasiklin IM ve SC vyolla kullanilabilir. Ancak kazlarda oksitetrasiklinin terapdtik
etkinligini ortaya koyan daha fazla calismaya ihtiyag¢ vardir.

Anahtar kelimeler: biyoyararlamim, farmakokinetik, HPLC, kaz, oksitetrasiklin.
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Abstract

The aim of this study was to determine the pharmacokinetics and bioavailability of
oxytetracycline in geese following single-dose intravenous (IV), intramuscular (IM),
subcutaneous (SC), and oral administration. A total of eight geese were used in the study. The
study was conducted in four stages according to a crossover pharmacokinetic design following
a 15-day drug washout period. Oxytetracycline was used at a dose of 20 mg/kg in all stages of
the study. Blood samples were collected into heparinized tubes at 0 (control), 15, 30, 45
minutes, and at 1, 2, 3, 4, 6, 8, 10, 12, 24, 48, and 72 hours. Oxytetracycline analysis from
plasma samples was performed by high-pressure liquid chromatography (HPLC)-UV, and
pharmacokinetic parameters were calculated by non-compartmental analysis. Oxytetracycline
was detected up to 48 hours after IV and oral administration and up to 72 hours after IM and
SC administration. The elimination half-life (ti2«), steady-state volume of distribution, and
total body clearance after IV administration were 6.01 hours, 1.15 L/kg, and 0.13 L/hour/kg,
respectively. The ti« showed significant differences in the order of administration routes
IM>SC>oral>IV. Maximum plasma concentration (Cmax) after IM, SC, and oral administration
were 10.01 pg/mL, 7.86 pg/mL, and 1.34 ng/mL, respectively, and bioavailability values were
113.78%, 90.61%, and 8.39%, respectively. In conclusion, it was determined that the
pharmacokinetics of oxytetracycline showed significant differences according to the
administration route. Considering the bioavailability and Cmax values, oxytetracycline can be
used by IM and SC routes in geese. However, more studies are needed to demonstrate the
therapeutic efficacy of oxytetracycline in geese.

Key words: Bioavailability, geese, HPLC, pharmacokinetics, oxytetracycline.
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SIDE EFFECTS OF PROTON PUMP INHIBITORS
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OZET

Gastrik asit saliniminin fazla olmasi birgok rahatsizligi beraberinde getirdigi i¢in asit salgisini
notralize edici ¢esitli maddeler gelistirilmistir. Proton pompa inhibitorleride nétralize edici
maddelerden birisidir. Benzimidazol tiirevi olan bu ilaglar H*/K* ATPaz pompasini inhibe
ederek giiclii bir sekilde gastrik asit salimmini engellerler. Insanlarda gastrik asitin
gastrointestinal sistem iizerindeki olumsuz etkilerini 6nlemek ve azaltmak amaci ile mide ve
duodenum {ilserleri, gastrodzofageal refluks hastaligi, Zollinger Ellison sendromu ve dispepsi
gibi asitle iligkili hastaliklarda siklikla kullanilir. Ayrica, proton pompa inhibitorleri at, sigr,
koyun, keci, kopek ve kedi gibi hayvanlarda mide asitiyle iliskili hastaliklarda basariyla
kullanilir. Proton pompa inhibitorleri kisa siire kullanildiginda bulanti, kusma, bas donmesi gibi
hafif yan etkilere neden olurken uzun siire kullanimda vitamin ve mineral eksikligi, kemik
yapisinda bozulma ve kirik iyilesmelerinin gecikmesi, metabolik bozukluklar, demans, akciger
iltihabi, alerjik reaksiyonlar gibi yasam kalitesini azaltacak 6nemli semptomlara neden olur.
Hastalarin yas1, bagisiklik durumu ve kronik hastaliklar1 gibi durumlar bu yan etkilerin ortaya
cikmasinda onemli rol oynar. Bu nedenle bu ilaglarin hastaya ve de ilacin kullanim siiresi,
siklig1 ve dozuna bagl olarak uzun siire kullaniminda 6nemli yan etkilere neden olabilecegi
unutulmamalidir. Bu ¢aligmada proton pompa inhibitorlerinin kullanimin alanlart ve olasi yan
etkileri hakkinda bilgi verilmesi amaglanmistir.

Anahtar Kelimeler: proton pompa inhibitorleri, etki mekanizmasi, yan etkileri
ABSTRACT

Since excessive gastric acid secretion brings with it many disorders, various substances have
been developed to neutralize acid secretion. Proton pump inhibitors are one of the neutralizing
substances. These benzimidazole derivative drugs inhibit the H+/K+ ATPase pump and
strongly inhibit gastric acid secretion. In order to prevent and reduce the negative effects of
gastric acid on the gastrointestinal system in humans, it is frequently used in acid-related
diseases such as stomach and duodenal ulcers, gastroesophageal reflux disease, Zollinger-
Ellison syndrome and dyspepsia. In addition, proton pump inhibitors are successfully used in

45


https://orcid.org/0000-0003-1567-991X
https://orcid.org/0000-0002-8674-4873

I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

diseases related to stomach acid in animals such as horses, cattle, sheep, goats, dogs and cats.
The widespread use of these drugs has brought questions about their side effects to mind. Proton
pump inhibitors cause mild side effects such as nausea, vomiting, and dizziness when used for
a short time, while long-term use causes significant symptoms that will reduce the quality of
life, such as vitamin and mineral deficiencies, bone structure deterioration and delayed fracture
healing, metabolic disorders, dementia, lung inflammation, and allergic reactions. Factors such
as the patient's age, immunological condition, and chronic illnesses significantly influence the
occurrence of these adverse effects. Therefore, it should be kept in mind that these drugs may
cause significant side effects when used for a long time, depending on the patient and the
duration, frequency and dose of the drug. The aim of this study is to provide information about
the areas of use and possible side effects of proton pump inhibitors.

Keywords: Proton pumb inhibitors, mechanism of action, side effects

GIRIS

Gastrik asit salinimin fazla olmasi bir¢ok rahatsizliga neden oldugundan asit salgisini azaltmak
icin gesitli inhibitorler ve notralize edici ilaglar gelistirilmistir. Gastrik asit salgisi, midedeki
paryetal hiicreler tarafindan iiretilip, proton pompasi (H*/K* ATPaz) araciligiyla salgilanir ve
parakrin, endokrin ve néronal sistemler tarafindan kontrol edilir (Kinoshita vd., 2018; Yavuz
vd. 2017). Proton pompa inhibitdrleri (PPI) benzimidazol tiirevi yapisindadir ve H*/K*™ ATPaz
pompasini inhibe edip gastrik asit salgisimi giiclii sekilde azalttig1 i¢in beseri ve veteriner
hekimlikte siklikla kullanilir. Bu ilaglar 6n ila¢ seklindedir ve yapilarindaki piridin ve
benzimidazol halkalar1 grup tiyeleri arasinda farklilik gosterir. PPI’ler zayif bazik karakterde
olduklar igin paryatel hiicrelerin asit ortaminda birikme egilimi gosterirler (Shin vd., 2008;
Sachs, 1997; Yavuz vd., 2017) ve bu hiicrelerde metabolize olup aktif formu olan sulfenik asit
ve sulfenamid metabolitlerine dondisiir. Sulfenamid H*/K* ATPaz pompasina kovalent baglarla
baglanip irreversibl inhibisyona neden olur (Sachs 1997; Kinoshita vd., 2018; Yavuz vd., 2017).
PPI’lerin eliminasyon yar1 émrii kisa (0.5-2 saat) olmasina karsin irreversibl inhibisyondan
dolayi etki siireli uzundur (Shin vd., 2008; Kayaalp, 2021). Ayrica bu ilaglarin tek kullaniminda
tim H*/K* ATPaz pompalari aktif olmayabileceginden dolayr pompalarin tamamini inhibe
edemezler ve bu nedenle yeterli ve tam inhibisyon i¢in tekrarli kullanimlar1 gerekir (Kayaalp,
2021; Kinoshita vd., 2018).

KULLANIM ALANLARI

Gastrik asit gastrointestinal sisteme {izerindeki olumsuz etkilerine karst mukozal
mukus/bikarbonat sekresyonu ve gastrodzefageal sfinkterlerin kasilmasi gibi midede ¢esitli
koruyucu mekanizmalar bulunur. Ancak koruyucu mekanizmalarin yetersiz kaldig1 durumlarda
mide-bagirsak mukozasinda hasar sekillenir ve Helicobacter pylori enfeksiyonu ile birlikte
seyreden mide ve duodenum {ilserleri, non-steroidal antinflamatuvar ilaglarla iligkili mide ve
duodenum iilserleri, gastro6zofageal refluks hastaligi, Zollinger Ellison sendromu ve dispepsi
gibi ciddi semptomlara ve hastaliklara neden olabilir (Kinoshita vd., 2018; Eusebi vd., 2017).
PPI’ler belirtilen bu durumlarda yaygin olarak kullanilir. Ayrica bu ilaglar bazi ilag ve
hastaliklarin gastrointestinal sistem {izerine yan etkilerini 6nlemek (Schpenfeld vd., 2016) ve
tiimOr mikro ortaminin asitligini degistirip kanser hiicrelerinin ¢ogalmasini 6nlemek iginde
kullanilirlar (Walsh vd., 2015).

VETERINER HEKIMLIKTE KULLANIM ALANLARI

Insanlarda oldugu gibi hayvanlarda da asir1 asit salgilanmasi nedeni ile bircok gastrodzafegal
rahatsizlar goriiliir. Bu tiir rahatsizliklarda mide asit salgisini azaltmak i¢in hayvanlarda
omeprazol, pantaprazol, esameprazol ve lansprazol gibi PPI’lerinin kullanilabilecegi
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bildirilmistir (Andrews vd., 1992; Ryan vd., 2005; Hwang vd., 2017). Atlarda duodenal
tilserasyon, striktiire sekonder mide bosalmasi ve gecikmis veya dinamik ileus durumlarinda
kullanimlar1 onerilir (Ryan vd., 2005; Yavuz vd., 2017). Atlarda omeprazoliin kullanimi
onaylanmustir (Tolbert vd., 2011) ve 1-4 mg/kg dozlarinda kullanilmasi 6nerilir (Andrews vd.,
1992; Murray vd., 1997; Riviere vd., 2018). Kopeklerde mide-duedenum iilserleri ve
gastrodzefegal hastaliklar gibi durumlarda gii¢lii ve uzun siire etki saglamak icin 6zellikle
omeprazoliin kullanim1 6nerilir (Yavuz vd., 2017; Cook vd., 2016). Ayrica pantaprazoliin 1
mg/kg dozda intravendz yolla 12 saatte bir kullaniminin etkili oldugu belirtilmistir (Kuhl vd.,
2020; Ryan vd., 2005; Smith vd., 2020). PPI’lerin kdpeklerde yaygin kullanilmalarinin aksine
kedilerde kullanimlar1 ¢ok yaygin degildir. Fakat kediler i¢inde giivenilir olarak kabul edilen
bu ilaglarin genelde kopeklerde kullanilan dozlarda kullanimlari tercih edilir (Yavuz vd., 2017).
Gevis getiren hayvanlarda da gastrodzefegal hastaliklarinda omeprazol ve pantaprazoliin
kullanilabilecegi belirtilmistir (Ryan vd., 2005; Smith vd., 2020).

YAN ETKIiLERIi

Son yillarda PPT’lerin kullaniminin 6nemli derecede artmasi ile birlikte olasit yan etkileri
lizerine arastirmalarda artmistir (Maes vd., 2017). Arastirmacilar, PPI’lerin en kii¢iik etkili
dozlarda ve tedaviye gore en kisa siirede kullanilmasini1 6nermektedir (Yibirin vd,. 2021).
PPl’lerin kisa siireli ve uzun siireleri kullanimlarinda olusan yan etkiler farklilik
gostermektedir. Kisa siireli kullanimlarda genellikle nadir ve hafif yan etkiler goriiliirken uzun
sireli kullanimlarda onemli yan etkiler goriilmektedir (Eusebi vd., 2017). Kisa siireli
kullanimda bag agris1, dokiintii, bag donmesi gibi spesifik olmayan semptomlar ile birlikte mide
bulantisi, karin agrisi, siskinlik ve kabizlik gibi gastrointestinal semptomlar goriiliir (Haastrup
vd., 2018). Hastalarin ¢ogu PPI’leri aralikli olarak kullandigi igin uzun siireli kullanimin
tanimlanmas1 zordur ve toplam kullanim c¢ogunluklu uzun siireli kullanim olarak
diistiniilmektedir (Raghunath vd., 2005). Uzun siire kullanimda vitamin ve mineral eksikligi,
kemik yapisinda bozulma, kemik kiriklarmin iyilesmesinin gecikmesi, demans, bdbrek
hastalig1, akciger iltihabi, alerjik reaksiyon, kardiyak ve metabolik bozukluklar goriiliir ve bu
istenmeyen etkiler 6zellikle yasli, yetersiz beslenen, bagisiklik sistemi zayif, kronik hastaligi
olan ve osteoporotik hastalarda daha fazla goriiliir (Sheen vd., 2011).

Vitamin ve Mineral Eksikligi

Viicudun ihtiyaci olan vitamin ve mineraller; besinler veya takviye edici ilaglardan
karsilanmaktadir. Mide asidi besin ve ilaglarin emilmesi ve par¢alanmasi gibi pek ¢ok olayda
onemli rol oynar. Bu nedenle uzun siire mide asidinin engellenmesi vitamin ve minerallerin
emilimini azaltip onlarin eksikligi ile ortaya c¢ikabilecek hastaliklara sebep olabilir. Son
zamanlarda yapilan aragtirmalar da uzun siire PPI’lerini kullanan hastalarda demir eksikligi,
hipomagnezemi ve B12 vitamini eksikliginin ortaya ¢ikmasi bu olgularn desteklemektedir
(Eusebi vd., 2017). Ayrica PPI’leri ile birlikte diiiretik ilaglarin kullaniminin hipomagnezmi
riskini arttirdig: belirtilmektedir (Haastrup vd., 2018).

Kemik Uzerine Etkisi

Uzun stire PPI’lerin kullanimi mineral emilimini azalttig1 i¢in kemik yapisi, kemik kirilmasi ve
kirik kemik iyilesmesini olumsuz etkiler (Eusebi vd., 2017). Yapilan bir ¢alismada yiiksek
dozda PPI kullaniminin kalga ve omurga kirig1 riskini arttirdigi bulunmustur (Vestergaard vd.,
2006). Ayrica bu ilaglar hipoklorhidri ile iliskili kalsiyum malabsorpsiyonuna, gastrin kaynakl
paratiroid hiperplazisine ve lokal H'/K* ATPaz’1 bloke ederek kemik rezorpsiyonunun
inhibisyonuna neden olabilir (Yibirin vd,. 2021).
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Demans

Alzheimer hastaligi amiloid-f peptidlerinin hiicre disina birikmesi ve B12 vitamini eksikligi ile
iligkilidir. PPI’leri amiloid-f iiretimini artirmalari ve B12 vitaminin emilimini azaltmalarindan
dolay1 Alzheimer hastalig: riskini artirabilecegi belirtilmistir (Haenisch vd., 2015, Eusebi vd.,
2017).

Bobrek Hasari

Ozellikle yash hastalarda PPI’lerin  kullammimin bdbrek hasarina neden oldugu
diistiniilmektedir (Moledina vd., 2016). Son yillarda Kanada, ABD ve Yeni Zelanda’da yapilan
calismalarda PPI kullanan hastalarda bobrek hasari riskinin daha yiiksek oldugu belirtilmesine
ragmen bu etkiye neden olan spesifik mekanizmanin tam olarak bilinmedigi belirtilmistir
(Antoniou vd., 2015; Blank vd., 2014; Eusebi vd., 2017). Buna karsin PPI’lerin bobregin
tiibiilo-interstisyum bdlmesinde birikebilecegi ve akut interstisyel nefrite yol agan bir bagigiklik
tepkisini dogrudan uyarabilecegi diistiniilmektedir (Moledina vd., 2016). Yapilan bir ¢alismada
proton pompa inhibitdrlerinin giinde iki defa kullaniminin giinde bir defa kullanimdan daha
fazla bobrek hasart riski olusturdugunu ortaya koymustur (Lazarus vd., 2016).

Enfeksiyonlar

Mide asit salgis1 sindirimin yaninda oral yol ile alinan patojenlere karsi savunma sisteminde de
rol oynar. Asit sekresyonunun azalmasi gastrointestinal floranin bilesimini degistirip ve
distalden proksimal bagirsak yollarmma dogru artan bakteriyel kolonizasyonu kolaylastirip
bagirsak mikroflorasindaki degisikliklere neden olur. Bu nedenle PPI’lerin uzun siire kullanimi
gastrointestinal enfeksiyonlara kars1 duyarliligi artirir (Reimer, 2013). Mide asidi, Closttridium
difficile enfeksiyonuna karsi korumada 6nemli rol oynar. Son yillarda yapilan galismalarda
PPI’lerin kullanim sikli§1 ve bu enfeksiyonun artan prevalansi ve morbidite oran1 dikkate
alindiginda ikisi arasinda iliski olabilecegini 6ne siiriilmektedir (Johnson vd., 2013).

Akciger Iltihaplanmasi

PPI’lerin uzun siireli kullanimi {ist gastrointestinal sistemde bakteriyelin asir1 ¢ogalmasina
neden olmaktadir. Bu asir1 ¢ogalmanin, potansiyel mikroaspirasyon veya akcigerlere
translokasyon nedeni ile solunum yolu enfeksiyonlarina karsi artan duyarliliga yol agtigi
(Eusebi vd., 2017) ve toplum kokenli pnoémoni riskini arttirdigi bildirilmistir (Thomson, 2010).

Alerjik Reaksiyon

PPI’ler ile tedavi de nadiren de olsa anafilaksi, pansitopeni, agraniilositoz, trombositopeni,
hemolitik anemi, akut karaciger hasari, Lyell sendromu, Stevens-Johnson sendromu,
intertstisyel nefrit ve rabdomiyoliz gibi alerjik reaksiyonlarmn gorildigiinii bildirmistir
(Kinoshita vd., 2018).

Mide Karsinoidleri ve Polipleri

Mide asiditesinin azalmasi gastrin salgist lizerinde “’asit freni’’ olusmakta ve bu durum
hipergastrinemiye yol agmaktadir. Hipergastrinemi ve uzun siireli PPI’lerinin kullanimi
enterokromafin bezeri paryetal hiicrelerde hiperplazi, gastrik karsinoidler, adenokarsinom,
poliplere ve fundus bezi poliplerinin artmasina neden olmaktadir (Freston, 1997; Freston,
1997). Ayrica PPI’nin uzun siireli kullanim1 Helicobacter pylori enfeksiyonu olanlarda mide
iltihabinda artis ve atrofiye, H. pylori ile enfekte olmayanlarda ise geri doniisiimlii oksintik
hiicre hiperplazisi, glandiiler dilatasyonlar ve fundus bezi poliplerine neden olabilir. Bu
gelismeler geri doniisimlii oldugu igin 6nemli bir kanser riski olmadigida bildirilmistir
(Graham vd., 2008).
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Kolon Kanseri

Gastrointestinal sistem kanalinda gastrin diizeyinin yiiksek olmasinin kolon kanseri hiicreleri
tizerinde in vitro trofik etkiye sahip oldugu ve bu nedenle hipergastrineminin kolon adenomu
ve kolorektal kanser gelisimine yol agabilecegi diistiniilmektedir (Eusebi vd., 2017; Watson vd.,
1989).

Kardiyovaskiiler sistem iizerine etkileri

Kalp ve damar hastaliklari ile PPI’leri kullaniminin iligkili olabilecegi bildirilmistir (Chapman
vd., 2011). Yapilan bir calismada gastrodzofageal reflii hastalarinda miyokard enfarktiisii ile
PPI’leri kullanimi arasinda 6nlemli bir iliski oldugu bildirilmistir.(Shah vd., 2018). Ayrica in
vitro farmakokinetik trombosit agregasyon c¢alismalarinda PPI’leri ile klopidogrel arasinda
zayiflatilmis antitrombosit etkiye yol acan potansiyel bir etkilesme oldugu diisiiniilmektedir.
Klopidogrel yiiksek risk altindaki kisilerde kalp hastalig1 ve felg riskini azaltmak i¢in kullanilan
antiplatelet  bir ilagtir. PPI’leri  sitokrom  P450, o6zellikle de klopidogrelin
biyotransformasyonunda rol oynayan CYP2C19 ve CYP3A4 tarafindan metabolize edilir. Bu
metabolizmanin rekabet¢i bir metabolizma etkisi olusturdugu one stiriilmistiir (Eusebi vd.,
2017). Yakin zamanda yapilan analizler ve gozlemsel ¢alismalarda ki veriler toplandiginda,
klopidogrel ile birlikte PPI’lerini kullanan hastalarda, kullanmayanlara gore mortalite,
miyokard enfarktiisii ve akut koroner sendrom gibi kardiyovaskiiler semptomlarin daha ytiksek
risk olusturabilecegi bildirilmistir (Melloni vd., 2015; Cardoso vd., 2015).

SONUC ve ONERILER

Proton pompa inhibitorleri gelistirildigi andan itibaren asit ile iligkili hastaliklarin tedavisinde
oncii olmustur. Beseri ve veteriner hekimlikte siklikla recete edilmekte ve kullanimi yaygin bir
sekilde artmaktadir. Ancak bu ilaglarin kullanimindaki artis yan etki risklerini de beraberinde
getirmektedir. Bu ilaglarin kisa siireli kullanimlarda nadir ve hafif semptomlar goriiliirken uzun
stireli kullanimlarda genel durumu bozacak, hayat kalitesini diistirebilecek semptomlar
goriilmektedir. Bu semptomlar 6zellikle yas, bagisiklik durumuna ve kronik hastaliklara bagl
olarak degisiklik gosterir. Proton pompa inhibitérlerinin bazi yan etkileri kesin olmamakla
birlikte yapilan bazi ¢alismalarda goriildiigii ve uzun siireli kullanimda risklerin artabilecegi
belirtilmistir. Bu nedenle proton pompa inhibitérleri kullaniminin tedavi i¢in ne kadar gerekli
oldugu, kullanim siiresinin hastanin genel durumu ve yan etki risklerini goz oniine alarak
belirlenmesi gerektigi unutulmamalidir.
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ISOLATION OF ARCOBACTER SPP. FROM BOVINE CARCASSES AND
IDENTIFICATION OF ISOLATES BY M-PCR

SIGIR KARKASLARINDAN ARCOBACTER SPP. iZOLASYONU VE
iZOLATLARIN M-PCR iLE IDENTIFIKASYONU
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Ozet

Onemli mikrobiyal tehlikelerden biri olarak ele alman Arcobacter cinsi iiyeleri ¢ogunlukla
kanatli, domuz ve sigir etleri gibi hayvansal orijinli gidalar ve yesil sebzelerden, icme, lagim,
deniz ve yeralt1 sular1 gibi ¢esitli su kaynaklarindan izole edilmis, ayrica pet hayvanlari,
primatlar, kuslar, ruminantlar ve bunlara ait atik fétuslarda saptanmis, insanlarin gastroenteritis
olgulari ile evcil ve yabani hayvanlarda olusan abort, enterit, septisemi, mastit gibi ¢esitli
hastalik tablolar ile iliskilendirilmislerdir. Su ve gida kokenli mikroorganizmalar olarak
tanimlanan Arcobacter cins igerisinde enteropatojenik ve potansiyel zoonotik karakterleriyle
dikkati ¢ceken Arcobacter butzleri, Arcobacter cryaerophilus ve Arcobater skirrowii tiirleri
insan saglhigini tehdit eden 6nemli patojenler olarak degerlendirilmektedirler. Mevcut calisma
sigirlarda normal bagirsak florasinda bulundugu gibi ¢esitli infeksiyonlara da neden olan
Arcobacter spp. nin bu ruminant karkaslarinda varligini belirlemeye yonelik yapilmistir. Bu
amagcla Kars Acik Ceza evi kesimhanesinde kesim sonrasi sigirlardan alinan 100 adet karkas
stvap Orne8i degerlendirilmistir. Etken izolasyonu amaciyla 6n zenginlestirme asamasini
takiben mambran filtrasyon yontemi uygulanmistir. Degerlendirilen 100 6rnegin 7’sinden etken
izolasyonu gergeklestirilmistir. Mikroskobik muayene ve klasik biyokimyasal testler sonucu
Arcobacter spp. olarak tanimlanan 7 izolat m-PCR ile tiir diizeyinde identifiye edilmis olup
bunlarin 4’4 A. cryaerophilus ve 3’i A. skirrowii olarak tanimlanmistir. Sonugta, dnemli
miktarda hayvansal gida kaynagi olarak tiiketilen sigirlarda karkasin Arcobacter spp. ile
kontaminasyonu gerek hayvan gerekse insan sagligini tehdit eden bir risk unsuru olarak 6ne
cikmaktadir. Bu nedenle kesimhanelerde sigir karkaslarinda ¢apraz kontamiasyonla birlikte
ortaya c¢ikabilecek bakteriyel olusumlarin belirlenmesi, zoonotik karakteri de g6z Oniine
alindiginda gida zinciri yoluyla insanlara bulagmadaki tasidigi 6nemin ortaya konulmasi
acisindan 6nemlidir. Dolayisiyla basta ilgili personelin egitilmesi olmak iizere arkobakterlerin
karkasa bulaginin engellenmesi ve paralel olarak ¢apraz kontaminasyonun oniine gecilmesi,
bunun yanisira hijyenik gida liretimi ve depolama kosullarinin saglanmasi gibi uygulamalarin
hem gida sagligi hem de halk saglig1 agsindan faydali olacag: diistiniilmektedir.

Anahtar kelimeler: Arcobacter spp., sigir, m-PCR
Abstract

Members of the genus Arcobacter, which is considered as one of the important microbial
hazards, have been isolated mostly from foods of animal origin such as poultry, pork and beef
and green vegetables, from various water sources such as drinking, sewage, sea and
groundwater, and have also been found in pet animals, primates, birds, ruminants and their
waste fetuses, and have been associated with gastroenteritis cases in humans and various disease
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pictures such as abortion, enteritis, septicaemia and mastitis in domestic and wild animals.
Arcobacter butzleri, Arcobacter cryaerophilus, and Arcobater skirrowii species, which attract
attention with their enteropathogenic and potential zoonotic characters in the genus Arcobacter,
which are defined as water and foodborne microorganisms, are considered as important
pathogens threatening human health. The present study was carried out to determine the
presence of Arcobacter spp. in the normal intestinal flora of cattle, which also causes various
infections, in these ruminant carcasses. For this purpose, a total of 100 carcass fluid samples
taken from cattle slaughtered in Kars Open Prison Slaughterhouse were used as material.
Following the pre-enrichment stage, membrane filtration method was applied for isolation of
the agent. The causative agent was isolated from 7 of the 100 samples. As a result of
microscopic examination and classical biochemical tests, 6 isolates identified as Arcobacter
spp. were identified at species level by m-PCR and 4 of them were identified as A. cryaerophilus
and 3 of them were identified as A. skirrowii. As a result, contamination of the carcass with
Arcobacter spp. in cattle, which is consumed as an important animal food source, stands out as
a risk factor that threatens both animal and human health. For this reason, it is important to
determine the bacterial formations that may occur with cross-contamination in cattle carcasses
in slaughterhouses and to reveal the importance of transmission to humans through the food
chain, considering its zoonotic character. Therefore, it is thought that practices such as
preventing the transmission of archobacteria to the carcass and preventing cross-contamination
in parallel, as well as ensuring hygienic food production and storage conditions, especially the
training of the relevant personnel, will be beneficial for both food health and public health.

Keywords: Arcobacter spp., cattle, m-PCR
1. GIRIS

Arcobacter cinsi ilk kez 1991 yilinda kesfedilen (Vandamme ve ark., 1991), 0,2-0,9 x 0,5-3 pm
boyutlarinda, spiral sekilli, spor olusturmayan (Sasi Jyothsna ve ark., 2013), sahip olduklar
kilifsiz polar flagella yardimiyla kurbaga larvasi veya tirbuson benzeri sekilde aktif hareket
eden (Kayman, 2012), mikroaerofilik karakterde Gram negatif mikroorganizmalardir (Sasi
Jyothsna ve ark., 2013). Bir Campylobacteraceae iiyesidirler ancak Campylobacter'lerden ¢ok
daha distik kiiltiir sicakliklarinda (15-30°C) tireyebilmektedirler (Collado ve Figueras, 2011).
Giiniimiizde cins icerisinde 33 Arcobacter tiirii tammlanmustir (Disli ve ark., 2024). Ozellikle
bes tiir -A. butzleri, A. cryaerophilus, A. skirrowii, A. faecis ve A. lanthieri- potansiyel
enteropatojenler olarak degerlendirilmektedir (Levican ve ark., 2013; Zambri ve ark., 2019;
Disli ve ark., 2024).

Hem insan hem de hayvan hastaliklariyla iliskilendirilen Arkobakterler énemli su ve gida
kaynakli patojenler olarak kabul edilmektedir (Wang ve ark., 2021; Zhang ve ark., 2024).
Kanatli hayvanlari, sebzeleri, sigir eti, siit iiriinleri, deniz iiriinleri, domuz, kuzu ve tavsan eti
gibi ¢esitli gidalari, su kaynaklarini (atik su, deniz suyu, g6l, nehir, igme suyu, yeralt1 suyu ve
rekreasyon suyu gibi) kontamine edebilen genis bir prevelansa sahiptir (Sertgelik, 2021).

Kiimes hayvanlar1 Arkobakterler i¢in dnemli bir rezervuar ve birincil enfeksiyon kaynagi olarak
one ¢ikmaktadir (Dekker ve ark., 2019; Kanaan ve ark., 2021; Noto ve ark., 2018).
Arkobakterlerin en yliksek prevalansta bulundugu hayvansal gida olarak bildirilen kiimes
hayvanlarini domuz ve sigir eti izlemektedir (Zhang ve ark., 2024; Disli ve ark., 2024).
Dolayisiyla kontamine et Arcobacter bulasmasinda 6nemli bir rol oynamaktadir (Zhang ve ark.,
2024).

Bu bakterilerin hicbir ireme problemi olmayan sigirlarin vajinal sivap 6rneklerinden, yine
saglikli sigirlarin prepusiyal sivilarindan ve farkli yaslardaki saglikli domuzlarin digkilarindan
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izole edilmeleri (Kabeya ve ark., 2003) klinik olarak saglikli ¢iftlik hayvanlarinin,
Arkobakterleri bagirsak floralarinin bir pargasi olarak tasidiklarini (Aydin ve ark., 2007) ve bu
bakteriler i¢in kiimes hayvanlarinda oldugu gibi rezervuar konak olarak rol oynadiklarini
gostermektedir (Kabeya ve ark., 2003). Arcobacter tiirlerinin neden oldugu enfeksiyonlar
genellikle kesim islemi sirasinda ortaya ¢ikar. Dolayisiyla mezbahaneler, kesim islemleri
sirasinda ¢evre ve insan besin zinciri i¢in bahsedildigi lizere potansiyel bir kontaminasyon
kaynag1 olarak 6ne ¢ikmaktadir. Bu durum gelismekte olan ve sanayilesmis iilkeler arasinda
Ozellikle artan et {irlinleri ticaretinde tiim diinyada Arkobakterler gibi hayvanlar ve hayvansal
urinlerle iligkili patojenlerin riskini artirmada rol oynamaktadir (Khadamoradi ve Abiri, 2020).

Yapilan literatiir taramast sonucu iilkemizde sigir karkaslarinda Arcobacter spp. varligina
yonelik yapilan ¢aligmalarin sinirl sayida oldugu ancak Kars yoresinde herhangi bir bilimsel
verinin bulunmadig1 goriilmiistiir. Mevcut calismada Tiirkiye'de 6nemli miktarda hayvansal
gida olarak tiiketilen sigirlarda bu etkenin varliginin, sigir karkaslarinda arastirilmasi
amaclanmistir.

2. YONTEM
2.1. Materyal

Kars Acik Ceza evi kesimhanesinde kesim sonrasi sigirlardan alinan 100 adet karkas sivap
ornegi degerlendirilmistir. Karkas sivap drnekleri EU Decision 2073/2005'e gore steril pamuklu
stvap, koyun ve sigirlarin kaburga ile kalga arasindaki bolgesine, boyun, lateral thorax, gogiis
ve dos bolgelerine siirtilerek tek bir 6rnek seklinde alinmustir.

2.2.  Etken izolasyonu

Aseptik kosullar altinda toplanan karkas sivap Ornekleri igerisinde CAT (Cefoperazone,
Amphotericin B, Teicoplanin) supplement (Oxoid, SR174E, UK) ilave edilmis 5 ml Arcobacter
selektif broth (ASB) bulunan tiiplerde ve soguk zincir sartlar1 saglanarak 3-4 saat igrisinde
Kafkas Universitesi, Veteriner Fakiiltesi, Mikrobiyoloji Anabilim Dal1 laboratuvarlarina
ulastirlmistir. On zenginlestirme asamasi i¢in ASB icerisinde laboratuvara getirilen her bir
ornek, jarlara yerlestirildikten sonra Anaerocult C kiti (Merck, 1.16275, Germany) kullanilarak
saglanan mikroaerobik ortamda (%8-10 CO2 ve %5-6 O) ve 30°C’de 48 saat siire ile inkiibe
edilmistir. Inkiibasyon sonrasi etken izolasyonu amaciyla Atabay ve Corry (1997) tarafindan
Onerilen membran filtrasyon yontemi uygulanmistir. Bu amagcla aseptik kosullar altinda, 6n
zenginletirme sivisindan 120-150ul alinarak dnceden hazirlanmis kanli agar tizerine steril bir
pens yardimiyla yerlestirilmis 0.45 pm gozenek capli steril seliiloz asetat membran filtreler
(Millipore Corporation Billerica, MA, ABD) iizerine damlatilmistir. Bu sekilde petriler oda
1s1sinda aerobik ortamda 30 dakika bekletildikten sonra filtreler steril bir pens yardimiyla
besiyeri ylizeyinden alinmustir. Filtrelerden besiyeri yilizeyine gegen sivi, steril bir 6ze
yardimiyla besiyeri yiizeyine yayilmis ve petriler ayn siire ve sicaklikta, tireme goriiliinceye
kadar yaklasik 3-7 giin siireyle inkiibasyona birakilmistir (Sekil 1).
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Sekil 1. Arcobacter spp. izolasyonunda kullanilan membran filtrasyon metodu
2.3.  Fenotipik identifikasyon

Inkiibasyon sonucu iireyen koloniler Gram boyama ydntemiyle boyanmis ve Gram negatif
spiral morfolojiye sahip bakteriler Arcobacter siiphesiyle degerlendirmeye alinmistir. Elde
edilen izolatlarin fenotipik karakterizasyonu amaciyla hareket muayenesi, katalaz, oksidaz ve
iireaz testleri ile indoksil asetat hidrolizasyonu, nitrat indirgeme ve HS flretme testleri
uygulanmistir. Ayrica izolatlarin aerotolerans (25°C ve Oz, 30°C ve 02-CO2, 37°C ve O2-COo,
42°C ve CO2), MacConkey agarda (Oxoid, CM1169, Ingiltere) biiyiime ve %2-3,5 sodyum
kloriir varliginda tireme 6zellikleri degerlendirilmistir. Yapilan testler sonucunda Arcobacter
spp. olarak tanimlanan izolatlar, molekiiler identifikasyon yapilincaya kadar -20°C'de
saklanmustir.

2.4.  Genotipik identifikasyon

2.4.1. DNA ekstraksiyonu

Arcobacter spp. izolatlarindan DNA ekstraksiyonu amaciyla Dasti ve ark. (2009) tarafindan
Onerilen kaynatma yontemi modifiye edilerek uygulanmistir. Bu amagla, 30°C'de,
mikroaerobik kosullar altinda kanli agarda inkiibe edilen izolatlara ait birka¢ koloni Tris-EDTA
tamponunda (Sigma, 93283, Almanya) 10 dakika boyunca 99,9°C'de tutulmus, ardindan tiipler
10 dakika siireyle +4°C'de bekletilmis ve siire sonunda 10.000 rpm'de 10 dakika santrifiij
edilmistir. Elde edilen siipernatantlar sablon DNA siispansiyonlar1 olarak kullanilmistir.

24.2. m-PCR

Elde edilen Arcobacter spp. izolatlarinin tiir diizeyinde identifikasyonlart amaciyla Douidah ve
ark. (2010) tarafindan bildirilen m-PCR teknigi kullanilmigtir. Bu m-PCR tekniginde A.
butzleri, A. cibarius, A. cryaerophilus, A. skirrowii ve A. thereuis (ButR, CibR, SkiR, TheR,
ArcoF, CryF, CryR, GyrasF, GyrasR) i¢in tiire 6zgii primerlerden faydalanilmistir (Tablo 1).
Yapilan m-PCR i¢in reaksiyon hacmi 5 pl Taq Master Mix (Qiagen, Cat No./ID: 201443), 50
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pmol primer (ButR, CibR, SKiR, TherR, ArcoF, CryF, CryR, GyrasF ve GyrasR), 4,3 ul DNaz
icermeyen su ve 4 pl sablon DNA olmak iizere toplam 25 pl olarak ayarlandi. Termal sartlar
ise 94°C'de 3 dakika 6n denatiirasyonu takiben 30 siklus olacak sekilde 94°C’de 45 saniye
(denatiirasyon), 58°C’de 45 saniye (primer baglanmasi) ve 72°C’de 2 dakika (zincir uzamast)
olarak uygulandi. Son uzama asamasi i¢in 72°C’de 10 dakika bekletildi. Amplikonlar
elektroforez asamasi igin 1X Tris-Borik Asit-EDTA tamponunda %1,5 agaroz jelde yiiriitiildii.
Elektroforez sartlar1 120 volt ve 300 miliamperde 25 dakika olarak uygulandi.

Tablo 1

Arcobacter tiirlerinin identifikasyonunda kullanilan primer ¢iftleri

Gen Primer Primer sekansi

23S rRNA ButR 5’-TCCTGATACAAGATAATTGTACG-3’

23S rRNA TherR 5’-GCAACCTCTTTGGCTTACGAA-3’

23S rRNA CibR 5’-CGAACAGGATTCTCACCTGT-3’

23S rRNA SkiR 5’-TCAGGATACCATTAAAGTTATTGATG-3’
23S rRNA ArcoF 5’-GCYAGAGGAAGAGAAATCAA-3’

23S rRNA CryF 5’-CAGAGGAAGAGAAATCAAAT-3’

23S rRNA CryR 5’-CCCACTATTCCATCAGTGAG-3’

Gyrase A GyrasF 5’-AGAACATCACTAAATGAGTTCTCT-3’
Gyrase A GyrasR 5’-CCAACAATATTCCCAGTYTTTGGT-3’

3. BULGULAR

3.1.  Fenotipik identifikasyon bulgulari

Degerlendirilen 100 6rnegin 7 (%7)’sinden etken izolasyonu gergeklestirilmistir. Mikroskobik
muayene ve klasik biyokimyasal testler sonucu 7 izolat fenotipik olarak Arcobacter spp.
seklinde tanimlanmustir.

3.2.  Genotipik identifikasyon bulgular:

Arcobacter spp. olarak tanimlanan 7 izolat Douidah ve ark. (2010) tarafindan 6nerilen m-PCR
ile tiir diizeyinde identifiye edilmis olup bunlarin 4 (%4)’i A. cryaerophilus ve 3 (%3)’i A.
skirrowii olarak tanimlanmustir.

4, SONUC, TARTISMA VE ONERILER

Arcobacter tiirlerinin su ve gida kaynakli patojenler olduklarini ortaya koyan ve potansiyel bir
gida giivenligi sorunu olarak halk saglig: tizerinde ciddi etkiler meydana getirdigine dair ¢ok
sayida bilimsel ¢alisma mevcuttur. Giiniimiizde Arcobacter cinsi bakterilerin, Tiirkiye,
Belgika, Giiney Kore, Cek Cumhuriyeti, italya, Malezya, Ispanya, Kanada, Hindistan, Amerika,
Almanya, iran, Finlandiya ve Kosta Rika gibi birgok iilkede ¢esitli gida ve su kaynaklarindan
izole ve identifiye edildigi bildirilmistir (Chieffi ve ark., 2020; Sertgelik, 2021).
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Kontamine igme suyu ve az pismis veya ¢ig gida tiikketimi, Arcobacter spp.’nin insanlara
bulagsmasinda ana kaynak olarak bildirilmistir (Kietsiri ve ark., 2021). Genellikle sebze, deniz
riinleri, karasal hayvansal gida triinleri gibi {iriinlerde bulunmaktadir (Manjusha ve ark.,
2023). Arcobacter tiirleri, son yillarda, insanlarda gastrointestinal semptomlara ve
bakteriyemiye neden olan, enteropatojenler olarak rapor edilmistir. insanlarda karmn kramplari,
mide bulantisi, kusma ve akut sulu ishal gibi klinik semptomlara neden olmaktadir. Arcobacter
spp.’nin gidalarda varligi, insan saghigini tehdit etmektedir. (Kietsiri ve ark., 2021).

Arcobacter spp. sigir, domuz, koyun, kopek ve at dahil olmak iizere saglikli memelilerin
bagirsak sisteminden ve ayrica domuz, sigir, kuzu, tavuk eti ve kabuklu deniz hayvanlarindan
izole edilmistir. Arkobakterler kanatl etinde kirmizi etten daha yaygindir ve bu nedenle kanatl
karkaslar1 bu bakteriler i¢in 6nemli bir rezervuar olabilir (Atabay ve ark., 2014).

Mezbahaneler hastaligin yayilmasi i¢in kaynak olusturmaktadir. Arkobakterler yaygin olarak
saglikli sigir, koyun ve domuzlardan izole edilmektedir. Arcobacter tiirlerinin neden oldugu
enfeksiyonlar genellikle kesim islemi sirasinda ortaya c¢ikar (De Semet ve ark., 2010).
Arkobakterlerin kanatli karkas ve etlerindeki varlig1 iizerine ve ayn1 zamanda ruminantlardaki
varlig1 lizerine yapilan caligmalarsa gesitli sonuglar elde edilmistir. Khodamoradi ve Abiri
(2020) tarafindan yapilan bir calismada degerlendirdikleri broyler tavuk, hindi, bildircin,
koyun, ke¢i ve sigir eti Orneklerinde sirasiyla %26, %8, %13, %1, %1 ve %3 oraninda
Arcobacter spp. varligi ortaya koymuslar ve dominant tiirtin A. butzleri oldugunu
bildirmislerdir. Shirzad Aski ve ark. (2016) Giineydogu iran'daki mezbahalarda hayvan eti
orneklerinde Arcobacter spp. insidansini arastirmis ve sigir ve koyun igin sirasiyla %9 ve %14
pozitif ornek rapor etmislerdir. Aydin ve ark. (2007) tavuk ve hindi eti orneklerinde
kontaminasyon oranlarini sirastyla %68 ve %4 olarak bildirmistir. Bogantes ve arkadaslar
(2015) ordek eti o6rneginde prevalans oranini %36 olarak bildirmistir. Merga ve arkadaslar
(2011, 2013) Birlesik Krallik'ta sigir ve koyun digkilarinda sirasiyla %43 ve %40 insidans
bildirmistir. Ispanya ve Sili'deki besi hayvani eti kesimhanelerinde yaklasik %92'lik bir
kontaminasyon orani ile daha yiiksek bir kontaminasyon orani belgelenmistir (Collado ve
Figueras 2011). Disli ve ark. (2024) Kayseri’de yaptiklari ¢alismalarinda 3 farkli kesimhaneden
aldiklar1 150 sigir kesimhane 6rneginin (bicak (%20), kesimhane duvari (%3.3), atik su
(%33.3), kesme tahtasi yiizeyi (%10), karkas (%6.6)) %14.66’sindan Arcobacter spp.
izolasyonu gergeklestirmislerdir. Baskin A. butzleri olmak iizere takiben A. cryaerophilus ve A.
skirrowii olarak bildirilmistir. Karkas izolatlar ise A. skirrowii olarak identifiye edilmistir.

Mevcut ¢alismada degerlendirilen 100 sigir karkas sivap 6rneginin %7’sinden Arcobacter spp.
izolasyonu gegeklestirilmis ve izolatlar m-PCR sonucu A. cryaerophilus (%4) ve A. skirrowii
(%3) olarak identifiye edilmistir. Bildirilen ¢alismalara ait bulgular arasindaki farkliliklar
ornekleme tiirlerine (et ve diski, karkas sivap 6rnegi) atfedilebilir. Elbette cesitli bolgelerdeki
Arcobacter spp. kontaminasyon oranlarindaki farkliliklar, 6rnek tiirii ve sayisinin yanisira su
kaynaklari, mevsimsel degisimler, hijyen ve isleme kosullari, deneysel tasarimlar, bakteriyel
tiremeyi etkileyen cografi konum, izolasyondaki 6zen ve izolasyon yontemlerindeki ve hayvan
tirlerindeki farkliliklara baglanabilir.

Sonug olarak, 6nemli miktarda hayvansal gida kaynagi olan sigirlarda karkasin Arcobacter spp.
ile kontaminasyonu gerek hayvan gerekse insan sagligini tehdit eden bir risk unsuru olarak 6ne
cikmaktadir. Bu nedenle kesimhanelerde sigir karkaslarinda gapraz kontamiasyonla birlikte
ortaya ¢ikabilecek bakteriyel olusumlarin belirlenmesi, zoonotik karakteri de g6z Oniine
alindiginda gida zinciri yoluyla insanlara bulagmadaki tasidigi 6nemin ortaya konulmasi
acisindan onemlidir. Dolayisiyla basta ilgili personelin egitilmesi olmak iizere arkobakterlerin
karkasa bulaginin engellenmesi ve paralel olarak capraz kontaminasyonun oniine gecilmesi,
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bunun yanisira hijyenik gida liretimi ve depolama kosullarinin saglanmasi gibi uygulamalarin
hem gida sagligi hem de halk saglig1 agsindan faydali olacag: diisiiniilmektedir.
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Ozet

Diinya niifusunun artmasiyla birlikte dogal {iriinlerin tiiketimindeki artisa bagl olarak tibbi ve
aromatik bitkilerin ticaret hacminde de siirekli bir artis gézlenmektedir. Tibbi ve aromatik
bitkiler hem gida hem tibbi amac¢lh kullanimi olan bitkilerdir. Ge¢gmisten gilinlimiize kadar
kullanilan sifali ot olarak adlandirilan tibbi ve aromatik bitkiler farkli alanlarda kullanilmasinin
yani sira Ozellikle hayvan beslemede de biiylime uyarict olarak kullanilan antibiyotiklerin
yasaklanmasi nedeniyle tercih sebebi olmuslardir. Dolayisiyla hayvan besleme de alternatif
dogal biiylime uyaricilarinin arastirilmasi yoluna gidilmis ve probiyotikler, organik asitler, bitki
ekstraklar1 ve tibbi bitkilerin bu amag ile kullanim1 6n plana ¢ikmistir. Tibbi bitkilerden elde
edilen ucucu yaglarin yemden yararlanma ve yasama giiciinii iyilestirici etkilerinden dolay1
antibiyotiklere alternatif onemli bir grubu olusturmustur. Bu amagla, tibbi bitkilerin tohumlari
veya yapraklar: dogrudan 6giitiilerek rasyona katilmast ile ya da bitkilerden elde edilen ugucu
yaglarin yemlere belirli oranda ilavesinin verime olan etkileri lizerine ¢alismalar yapilmaktadir.
Bununla birlikte bu bitkiler dogal meralarin bitki ortiilerinde yaygin olarak bulunduklari igin
hayvanlarin kolaylikla ulagabilecegi bir konumdadirlar. Beslenme agisindan énemli olan bu
bitkilerin yapilarinda bazi bilesikler (alkoloideler, glikozit vb.) bulunmaktadir. Bu bilesikleri
iceren bitkiler asir1 otlatilmadig: slire boyunca hayvanlarin saglik, verim ve {iriin kalitelerine
olumlu etki yapabilmektedirler. Bu nedenle hayvanlarin tiiketimine sunulmadan Once
yapisindaki madde icerige bakilmasi da dnem tasimaktadir. Bu derlemede tibbi ve aromatik
bitkilerin hayvan beslemede kullanim1 konusu ele alinmistir.

Anahtar Kelimeler: Tibbi ve aromatik bitki, hayvan besleme, sekonder metabolit
Abstract

With the increase in the World population, there is a continuous increase in the trade volume
of medicinal and aromatic plants due to the increase in the consumption of natural products.
Medicial and aromatic plants are plants that have both food and medicinal uses. Medicial and
aromatic plants called medicinal herbs used from past to present are used in different areas in
addition, they have been preferred due to the prohibition of antibiotics,which are used as growth
stimulants, especially in animal nutrition. Therefore alternative natural growth stimulants have
been investigated in animal nutrition and the use of probiotics,organic acids, plant extracts and
medicinal plants fort his purpose has come to the fore. Due to the healing effects of essential
oils obtained from medicinal plants on feed utilization and vitality,it has constitued an important
group as an alternative to antibiotics. For this purpose,studies are carried out on the effects of
adding the seeds or leaves of medicinal plants to the ration by directly grinding them or adding
a certain amount of essential oils obtained from olants to the feeds on yield. However, since
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these plants are commonly found in the vegetation of natural pastures,they are easily accessible
to animals. These plants, which are important in terms of nutrition, contain some compounds
(alkaloids,glycosides,etc.) in their structures. Plants containing these compounds can have a
positive effect on the health, yield and product quality of animals as long as they are not
overgrazed. For this reason,it is also important to look at the contect of the substance in its
structure before it is offered for consumption by animals. In this review, the use of medicinal
and aromatic plants in animal nutrition is discussed.

Keyword: Medicinal and aromatic plant, animal nutrition, secondary metabolite.
GIRIS
Diinya niifusunun artmasiyla birlikte dogal {iriinlerin tiiketimindeki artiga bagli olarak tibbi ve
aromatik bitkilerin ticaret hacminde siirekli bir artis gdzlenmektedir. Dogadan dogal olarak
toplanan bu bitkilerin talep artigina bagl olarak siirdiirebilir tarim politikalarinin olusturulmasi
ve gelistirilmesi saglanmalidir. Tibbi ve aromatik bitkiler farkli alanlarda kullanilmasinin yani
sira 6zellikle hayvan beslemede biiyiime uyarici olarak kullanilan antibiyotiklerin yasaklanmasi
nedeniyle tercih sebebi olmuslardir. Bitkilerin ekstraklarin elde edilen ugucu yaglarda bu grup
icerisinde yer almaktadir. Tiim diinya genelinde hayvan beslenmesinde bu bitkilerin kullanimi1
ve elde edilen ekstraklarin kullamminda artis gozlemlenmektedir. Ulkemizde de hayvan
beslenmesinde ve hayvan sagligi agisindan kulllanilmasi gerekmektedir. Yapilan bu derlemede
bu 6zel bitkilerin ekstraklarinin hayvan beslenmesinde kullanim alanlarina ve iilkemizde
yetistirilmekte olan tibbi aromatik bitkilerden elde edilen ugucu yaglarin artirilmasina yonelik
onerilere deginilmistir.

TIBBi VE AROMATIK BITKIiLERIN TANIMI VE KAPSAMI

Insanlik tarihinin baslangicindan beri insanlar hastalik ve tedavi amaciyla bitkilerden
yararlanmiglardir. M.O 5000°li yillarda insanlarin kullandig1 250 adet bitkinin var oldugu
bildirmektedir (Goktas ve Gidik, 2019). Tibbi ve aromatik bitkilerin bir¢ok kullanim alanlar1
bulunmaktadir. Bu alanlara 6rnek verecek olursak; ilag, gida, kozmetik, baharat vb. alanlarda
kullanilmaktadir. Tibbi ve aromatik bitkiler dogadan dogal olarak toplanmaktadir. Ancak bir
kismu kiiltiire alinmis olup iiretimi yapilmaktadir. Tibbi amagh kullanilan bitkilerin 6nemli bir
bolimii dogadan toplama yoluyla elde edilmektedir (Acibuca ve Bostan Budak, 2018).
Dogadan toplanan bitkilerin bircogunun gelecegi tehdit altindadir. Ornegin: Diinyada
Arcostaphylos uva-ursa (Ayt iiziimii), Piper methhysticum (Kava), Taxus brevifolia (pasifik
porsugu) turleri, Tirkiye’de ise Acarus calamus (egir otu), Balbaota cristata, B.saxatilis
subsp.( salba otu), Gentiana lutea (sar1 centiyan), Glycyrrhiza glabra (meyan kokii),
Gypsophila bicolor (¢oven otu), Lycopodium annotium (kibrit otu), Orchidaceae (salep),
Origanum minutiflorum (vayla kekigi), Paeonia mascula( t1bbi sakayik) ve Ruscus aculeatus
(diken kokii) gibi tlirlerin yogunlugu hizla azalmaktadir.

Tiirkiye’de sadece kontrolsiiz ve siddetli toplamalar nedeniyle degil, bitki kagak¢ili1 yoluyla
da endemik olan bazi1 6nemli tiirler tehlike altindadir. Alinan 6nlemlere ragmen bitki kagakcilig
bir tiirli engellenememekte, bu yolla tibbi degeri c¢ok yiiksek bircok bitki tiirii
kaybedilmektedir. Diinyada ve iilkemizde belirlenmis bitki tiir ve tibbi bitki tiir sayis1 Grafik
1.”de verilmistir.
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Grafik 1. Diinyada tilkelere gore bitki tiir sayis1 ve tibbi bitki tiir sayist (Kaynak: Anon, 2024)
HAYVAN BESLEMEDE TIBBi VE AROMATIK BiTKi EKSTRAKTLARIN ONEMIi

Cay1r ve mera alanlarinda yer alan bitkiler familyalarina gore bugdaygil (Gramineae, Poaceae)
baklagiller (Leguminosea Fabaceae) ve diger familyalar olmak iizere 3 gruba ayrilmaktadir. Bu
alanlar hayvan beslemesi agisindan biiyiik 6neme sahiptir. Cayir ve mera alanlar1 iklim ve
toprak ozelliklerine gore bitki tiirlerinde farklilik gosterebilmektedir. Hayvanlar ¢ogunlukla
tercih ettikleri bitki tiirleri baklagil ve bugdayil familyalarina ait tiirlerdir. Ancak bu
familyalarin disinda cayir mera alanlarinda yetisen botanik kompozisyonda yer alan tibbi ve
aromatik bitkilerde hayvan beslenmesinde kullanilmaktadir. Beslenme agisindan 6nemli olan
bu bitkiler yapilarinda bazi bilesikler (alkoloideler, glikozit vb).bulunmaktadir bu bilesiklerde
asir1 otlatma yapilmadig siire boyunca hayvanlarin saglik verim ve iiriin kalitelerinde olumlu
etki yapabilmektedir. Tibbi ve aromatik bitkiler ayn1 zamanda insanlik tarihi boyunca bir¢ok
alanda sifa amacli kullanildig1 gozlemlenmistir.

Yapilan ¢aligmalarin bakildiginda gilinlimiize kadar yiiriitiilen calismalarda genellikle bitki
tespitine, ugucu yag iceriklerine ve insan sagligi etkileri {izerine oldugu gézlemlenmistir.
Hayvan saglig1 agisindan 6nemi ise hayvan beslemede antibiyotik kullanim1 hem hayvanlarin
daha az yemle daha hizli biiyiimesini ve daha kisa siirede verim verebilmesini saglamak hem
de hastaliklarin giderilmesi amaciyla kullanilmaktaydi. Ancak iilkemizde antibiyotiklerin
bliylime uyarici olarak kullanimi yasaklanmistir (Biiyiikkili Beyzi ve Konca, 2014).
Dolayistyla hayvan besleme de alternatif dogal biiylime uyaricilarinin arastirilmasi yoluna
gidilmis ve probiyotikler, organik asitler, bitki ekstraklar1 ve tibbi bitkilerin bu amag ile
kullanim1 6n plana ¢ikmistir. Tibbi bitkilerden elde edilen ugucu yaglarin yemden yararlanma
ve yasama giiciinii iyilestirici etkilerinden dolay1 antibiyotiklere alternatif 6nemli bir grubu
olusturmustur. Bu amagla, tibbi bitkilerin tohumlar1 veya yapraklar1 dogrudan ogiitiilerek
rasyona katilmasi ile ya da bitkilerden elde edilen ugucu yaglarin yemlere belirli oranda
ilavesinin verime olan etkileri iizerine ¢caligmalar yapilmaktadir.

Ayni1 zamanda cayir mera alanlarinda dogal olarak yer alan bazi tibbi ve aromatik bitkilerin
hayvanlar tarafindan belli bir oranda tiiketilmeleri, hayvan sagliginda ve hayvansal {irlinlerin
kalitesinde olumlu degisikliklerin oldugu bilinmektedir. Bu bitkilerin besin igerikleri iizerine
yapilan ¢alismalar incelendiginde; Origanum tiirlerinin yaprak ve gdvdesinde ham protein
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oranmin sirastyla % 6.89 — 12.81 ve % 3.13 — 6.10 (Unal ve ark., 2005); Biberiye ve kekikte
ham protein, ham kiil, ADF ve NDF oranlarinin sirastyla % 5.8 ve 8.8, % 6.2 ve 10.2, % 30.1
ve 32.6 ve % 38.9 ve 40.6 (Moujahed ve ark. 2011); Kekik, ebegiimeci, nane ve biberiyede P,
K, Ca ve Mg oranlarinin sirasiyla % 0.30, 0.53, 0.41 ve 017; % 0.84, 1.04, 1.16 ve 1.02; %
1.15,1.19, 1.25 ve 1.20; ve % 0.15, 0.17, 0.21 ve 0.15 (Esetlili ve ark., 2014) arasinda degistigi
bildirilmistir (Celik ve Ertiirk, 2015). Bagbag ve ark. (2018) ise tibbi ve aromatik bitkilerin ham
protein oranlarinin % 10.74 — 24.59, ADF oranlarmin % 17.31 — 40.99, NDF oranlarinin %
26.39 — 56.34 ve Ca, Mg, K ve P oranlarinin sirastyla % 0.94 — 2.01, % 0.25 — 0.63, % 1.76 —
3.78 ve % 0.14 — 0.32 arasinda degistigini bildirmislerdir.

RUMINANTLARDA BIiTKiSEL EKSTRAKLARIN KULLANIMI

Ruminat hayvanlar anatomik olarak 4 bdlmeli mide yapisina sahiptir. On mide béliimlerini
olusturan; rumen (iskembe), retikulum (borkenek) ve omasum (kirkbayir) olarak adlandirilir.
Son bolim olan abomasum (sirden) ise tek midelilerde mideye karsilik gelir. Rumen
mikroorganizmalar ise bakteri, protozoa ve mantarlardan olusmaktadir (Ozel ve Saricigek,
2009). Rumen igerisindeki ph degeri, bakteriler, protoza gibi mikroorganizmalar verim ve
kaliteyi etkilemektedir. Havyan beslemede katki maddelerinin kullanilmasinin amaci rumen
fermantasyonu olaylarinin iyilestirilmesi amaglanmaktadir. Aromatik bitkilerden ve bu
bitkilerden elde edilen ekstraklarin yapisinda bulunan ugucu yaglarin ruminant hayvanlarda
rumen fermantasyonun diizenleyici, biiylime uyarict metan gazi olusumunu azaltici, protein
yikilimini engelleyici ve konguje linoeik asit (KLA) olusumunu artiric1 olarak birgok
arastirmalarda kullanilmistir. Yapilan arastirmalara gore diinyada ve tlkemizde iklim
degisikligine etki eden metan gazinin olusumunu artiranlardan biri de gevis getiren
hayvanlardan kaynaklanmaktadir. Bu ruminant hayvanlarda aromatik bitkilerin metan
emisyonlarina etki ederek metan gazi olusumunu azaltict 6neme sahiptir. Ruminantlarda
beslenmede degisiklik yaparak hem rumen kosullari iyilestirici hem de metan gazi salinimini
azaltabiliriz. Ruminantlarda kullanilan tibbi ve aromatik bitkiler:

Anoson (Pimpinella anisum)
Sarimsak (Allium sativum)
Ardig¢ (Juniperus sp.)

Biberiye (Salvia rosmarinus)
Corek otu (Nigella sativa L.)
Adacayi1 (Salvia officinalis)
Karanfil (Syzygium aromaticum)
Kekik (Thymus vulgaris)

Yucca schidigera

Konuya Iliskin Yapilan Arastirmalara Gore;

SUT SIGIRLARI: Siit sigirlarinda bitkilerden elde edilen ugucu yag karisiminin rumendeki
deaminasyon oranini diisiirdiigii (P<0.05), rumen protoza ve mantarlarina karsi1 tesirli
olmadigini bildirilmistir. Bitkisel ekstraklarla bazi rumen mikroorganizmalarinin etki altina
alinarak, rumen fermantasyonunun saglayabilecegi de belirtilmistir (Mclntosh FM.,2003).

Laktasyonun erken donemlerindeki sigir rasyonlarima nane (Mentha piperita (%5) KM
tiiketiminin etkisinin olmadigi, ancak yem tiiketim siiresini(dakika/’kg KM) arttigi (P<0.05)
ruminal ph disiirdiigii (P<0.05) etki gosterdigi belirtilmistir. Siit yag1 icerigi nane (Mentha
piperita) ilave edilen gruplarda diisiik goriilmiis ancak, siit kompozisyonu ve siit iiretimi
bakimindan gruplar arasinda istatistiki farkliliklar ( P>0.05) go6zlemlenmemistir (Hosodo
K.,2006)
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Tar¢in (Cinnamomum verum), sarimsak (Allium sativum), kekik(Thymus vulgaris), anoson
(Pimpinella anisum),yem katki maddesi olarak kullanilmasinin rumende asetat ve biitirat
oranlarint artirdigi(P<0.05)probiyonat oranini azalttigi (P<0.05) yuccanin peptid azotunu
artirdig1 (P<0.05) anason ve sarimsagin deaminasyonu engelledigi (P<0.05),bitki ekstraklarin
ise rumen fermantasyonunu degistirici etkiye sahip olduklarini bildirmislerdir (Cardozo
PW.,2004). Siit sigirlarinda olumsuz stres kosullarindan hayvanlarin etkilenmemesi ig¢in
tizerlerine anason(Pimpinella anisum) yagmin sikilmasi stres onlenmesinde etkili oldugunu
bildirmistir (Baser KHC.,2008).

BESI SIGIRLARI: Besi sigirlarinda ruminal fermantasyon iizerine bitki eksraktlarmin
etkisinin ruminal ph bagh olarak degisebilecegi ve daha fazla enerji etkinligi sagladiginm
bildirmistir (Cardozo PW.,2004). Bitkisel ekstraklarin kullanimi olduk¢a genistir. Ciftlik
hayvanlarmin giibrelerinin ve patojen mikroorganizmalarin neden oldugu cevresel kirliligi
onlemek i¢inde kullanilabilecegi bildirilmistir (Varel VH.,2001).

Biiyiikbas hayvanlarin ise tirnak bakimlarinda 100ml zeytin yaginda ¢oziilmiis 10 damla
papatya yagi, 15 damla kekik yagi ve 5 damla ogulotu yagi karisimi ile sicak kompres
yapilmasinin olumlu etki saglayacag bildirilmistir (Baser KHC.,2008).

KOYUNLAR: Yapilan rasyonlara uguga yag karisimi (50g /ton) eklenen kuzularda etin
duyusal 6zelliklerinde faydali oldugunu kaydedilmistir (Ozdogan ve ark.,).Nane( Mentha
piperita) ve fesleen (Ocimum basilicum ) elde edilen ucgucu yaglar1 igeren rasyonlarin
koyunlarda kullanilmasi rumen yapisinda asetik asit konsantrasyonunun artirdigi, biitirik asit
konsatrasyonu ise azaltildigini rumen protoz sayisininda feslegen tiikketiminin 6nemli derecede
azaldigini bildirmektedir (Djouninov ve ark.,).

Anason ilavesini ise buzad yemlerine Kkaristirilmast ve buzagilarda yem tiiketimini
iyilestirmesinin yani sira asetat/probiyonat oranini, amonyak azot konsantrasyonunu ve
protozaoa sayisini diisiirdiigiinii gozlemlemislerdir (Cardozo ve ark 2006.)

Ardi¢ ve sarimsak meyvesi ugucu yaglari ile sinnamaldehit etken maddesinin katildig1 arpa
bazli rasyonlarda besledikleri kuzularda kullanilan yaglarinin higbirinin kuru madde tiiketimine
faydali olmadigi, sinnamaldehit ve ardi¢ meyvesi ugucu yaglarin ise kuzularda ortalama giinliik
canli agirlik kazanglarimi artirdigit sonucunu tespit etmislerdir. Karvakrol ve sinnamaldehit
katkisinin kuzu yemlerine katilmasi ile kuzularin gilinlik canli agirlik artisini etkiledigi
saptamistir (Benchaar ve ark 2008).

Biberiye, ¢orek otu, adacayr ve karanfilyagi katilarak olusturulan rasyonlarin propiyonat ve
valerat oranini artirdig1, asetat propiyonat orani ile biitirat miktarini azalttig1 ,kekik bitkisinin
ise rumen UYA’n1) arttirdigi amonyak azotunu ve ph’yr disiirdigiinii kaydetmislerdir
(Castillejos ve ark 2008).

Kekik, flavomycin ve yucca schidigeranin bitki ekstraktlarinin giinliik olarak kullanilan

rasyonlarda rumen sivisindaki amonyak azot seviyesini azalttigin1 saptamiglardir (Wang ve ark
2009).

Yucca schidigera tozu kuzu rasyonlarma ilave edilmesi performansi, bazi rumen ve kan
parametreleri,immun sistemile karaciger dokusunda antioksidan metabolizma {izerine
etkilerinin incelendigi ¢alismada, kuzularin performans parametrelerini ve immun sistemini
etkilemedigi,NH3, lipidmetabolizma ve antioksidan sistem tlizerine ise pozitif etkisinin oldugu
gbzlemlenmistir (Glimiis,2013).
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SONUC TARTISMA VE ONERILER

Diinyada insanlarin dengeli ve saglikli bir yasam siirdiirebilmeleri i¢in beslenme agisindan
tehdit igermeyen giivenilir besinlerin tiiketilmesi gerekmektedir. Hayvansal {riinlerin insan
tilketimine sunulabilmesi i¢in ihmal edilebilecek seviyede kimyasal yan {iriinlere sahip kaliteli
et ve et Uriinleri endiseleri devam etmektedir. Son yillarda yapilan arastirmalara gére bu tiir
saglik problemlerinin risklerini azaltabilmek i¢in dogal antioksidan kullaniminin 6nemi
artmaktadir. Hayvan saglig1 agisindan antioksidan etkilere yonelik ¢calismalarda kullanilan tibbi
ve aromatik bitkilerin 6nemi, faydasi giin gectik¢e artmaktadir. Diinyada ve iilkemizde dogal
alanlarda yetisen bu bitkilerin, hayvan beslenmesine katki saglayabilecegi kanaatine varilmistir.
Tibbi ve aromatik bitkilerin siirdiirebilirligini artirmak i¢in 1iyilestirilmelerin yapilmasi
gerekmektedir. Kullanilacak olan bu bitkiler hayvan tiiketimine sunulmadan 6nce bitkilerin
yapisindaki alkoloid ve glikozit gibi toksik madde igerikleri ile kalsiyum ve fosfor gibi mineral
madde icerigindeki uyumsuzluklardan kaynaklanabilecek olumsuzluklar dikkate alinmasi
gerekmektedir.
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INFLUENCE of Tuckerella japonica on LEAF PHYSICOCHEMICAL CONTENTS of
TURKISH AND JAPANESE TEA CLONES

Tuckerella japonica'mm TURK VE JAPON CAY KLONLARININ YAPRAK
FiZIKOKIMYASAL ICERIKLERINE ETKISI

Burcu OZEN'", Rana AKYAZI?

*Ordu Universitesi, Ziraat Fakiiltesi, Bitki Koruma Béliimii, Ordu, Tiirkiye,
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’Dog¢. Dr., Ordu Universitesi, Ziraat Fakiiltesi, Bitki Koruma Boliimii, Ordu, Tiirkiye,
(ORCID: 0000-0002-0054-4222)

Ozet

Cay [Camellia sinensis (Theales: Theaceae)] yapraklari kurutulup islenerek igecek tiretiminde
kullanilan, her dem yesil ¢ali veya kiigiik aga¢ formunda bir bitkidir. Tuckerella japonica
(Tetranychoidea: Tuckerellidae), ¢ayda zararli akar tiirlerinden biridir. Bu c¢alismada, T.
japonica’nin yesil ¢ay yapraklarinin fizikokimyasal igerigine etkisinin tespiti amaglanmuistir.
Arastirma, Tiirk ¢ay klonlar1 Hayrat ve Tuglali-10 ile Japon cay klonu Sayamakaori olmak
tizere 3 fakli ¢ay klonu lizerinde yiiriitiilmiistiir. Denemelerde doku kiiltiirii ile cogaltilan zararli
ve hastaliktan ari 2 yillik ¢ay fidanlar1 kullanilmistir. Calisma, bitki basina 1, 5, 10 ve 15 adet
ergin disi olmak tizere 4 fakli akar yogunlugunda gergeklestirilmistir. Kontrol grubu bitkilere
akar salimi yapilmamistir. Fizikokimyasal analizlerde, 45 giin boyunca farkli yogunluklarda
akar beslenmesine maruz birakilan bulasik ve temiz (kontrol) cay fidanlar1 kullanilmistir.
Calismada, islenmis ¢ayin kalitesinde dnemli etkisi olan yesil ¢cay yapraklarinin, su ekstrakti,
kafein, kuru madde, toplam polifenol, ham seliiloz ve toplam kiil igerigindeki degisim tespit
edilmistir. Sonuglar, en fazla degisim gOsteren parametrenin, akar bulasikligi ile %39.97’ye
varan azalma gosteren ve islenmis ¢ayin kalitesi agisindan olduk¢a 6nemli olan kafein igerigi
oldugunu gostermistir. Onu sirastyla toplam polifenol (%36.64 azalma), su ektrakti (%32.51
azalma), ham seliiloz (%26.64 artis), kuru madde (%23.93 artis) ve toplam kiil (9%9.58 azalma)
icerikleri takip etmistir. Ileriki calismalarda T. japonica’nin cayin fizikokimyasal igerigine
etkisinin acik arazi kosullarinda da analiz edilmesi gerekir.

Anahtar Kelimeler: Akar, Camellia sinensis, Fizikokimyasal igerik, Tuckerella japonica, Yas
cay, Zarar,

Tesekkiir: Bu arastirma Ordu Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi (ODUBAP; Proje
No, B-2211) tarafindan desteklenmistir. Calisma, ilk yazarin yiliksek lisans tezinin bir kismindan hazirlanmistir.
Ayrica, Tuckerella japonica’nin teshis onaylamalarini yapan Dr. Jennifer J. Beard'a (Queensland Miizesi,
Avustralya) tesekkiir ederiz.
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Abstract

The tea [Camellia sinensis (Theales: Theaceae)] is an evergreen shrub or small tree whose
leaves are dried and processed to produce tea beverages. Tuckerella japonica (Tetranychoidea:
Tuckerellidae) is one of the pest mite species on tea plants. This study aimed to determine the
effect of T. japonica on the physicochemical composition of fresh tea leaves. The study was
conducted on three tea clones: the Turkish tea clones Hayrat and Tuglali-10, and the Japanese
tea clone Sayamakaori. Two-year-old tea saplings, free from pests and diseases and propagated
by tissue culture, were used in the bioassays. The study was conducted with four different mite
densitiesincluding 1, 5, 10, and 15 adult females per plant. No mites were released to the control
group plants. Physicochemical analysis was performed on both clean (control) and infested tea
saplings exposed to mite feeding for 45 days. The analyzed parameters are water extract,
caffeine, dry matter, total polyphenol, crude cellulose and total ash content of green tea leaves
which significantly impact the quality of processed tea. According to the results, the caffeine
content, a crucial factor for tea quality, showed the most significant change, decreasing by up
to 39.97% due to mite infestation. It was followed by total polyphenol (36.64% decrease), water
extract (32.51% decrease), crude cellulose (26.64% increase), dry matter (23.93% increase) and
total ash (9.58% decrease) contents, respectively. In future studies, it is essential to assess the
effect of T. japonica on the physicochemical composition of tea plants under field conditions.

Keywords: Mite, Camellia sinensis, Physicochemical content, Tuckerella japonica, Fresh tea,
Damage
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EFFECTS OF HUMIC ACID AND MICRONUTRIENT APPLICATION ON SOME
GRAIN CORN VARIETIES

HUMIK ASIT VE MiKRO BESIN UYGULAMASININ BAZI TANELIK MISIR
CESITLERI UZERINE ETKILERI

Serif KAHRAMAN

Dr. Ogr. Uyesi, Malatya Turgut Ozal Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri
Boliimii, 44300, Malatya, Tiirkiye

ORCID: 0000-0003-1160-0792

Ozet

Bu ¢alisma, Mardin-Kiziltepe Ovasi kosullarinda, humik asit ve mikro besin uygulamasinin
baz1 tanelik misir cesitleri {izerine etkilerini arastirmak amaciyla yiriitilmistir.
Demonstrasyonda materyal olarak 8 misir ¢esidi (P 1574, P 1429, P 1758, P 2088, DKC 6120,
DKC 6101, Famoso ve Radioso) kullanilmistir. Arastirma 2014 yilinda, Kiziltepe’de ciftci
tarlasinda yiiriitiilmiistiir. Ana iiriin mercimek bitkisinin hasadindan sonra misir ekimi, direk
aniza ekim makinasi kullanilarak yapilmistir. Her ¢esit 560 m? alana ekilmistir. Arastirmadan
elde edilen verilere gore; bitki boyu 261-313 cm, ilk kogan yiiksekligi 84-136 cm, tane nemi
%16.4-20.3 ve tane verimi 919.4-1361.1 kg/da arasinda degisimler goéstermistir. Kiziltepe
ikinci iirlin kosullarinda, Radioso misir ¢esidi en yiiksek tane verimini verirken, 2. sirada ise
DKC 6101 gesidi en yiiksek tane verimini vermistir.

Anahtar Kelimeler: Damla sulama, toprak islemesiz, tane nemi, tane verimi
Abstract

This study was carried out to effects of humic acid and micronutrient application on some grain
corn varieties under Mardin-Kiziltepe Plain conditions. In this demonstration; (P 1574, P 1429,
P 1758, P 2088, DKC 6120, DKC 6101, Famoso ve Radioso) 8 cultivar were used as a research
materials. The experiments were conducted the in a farmer field in 2014 year. After the main
crop lentil was harvested, corn was planted using a direct stubble planting machine. Each
variety was planted in 560 m? fields. According to the findings of experiment; Plant height
ranged 261-313 cm, first ear height 84-136 cm, grain moisture 16.4-20.3 % and kernel yield
919.4-1361.1 kg da* respectively. Radioso in respect gave highest grain yield, while DKC
6101 variety gave the second highest yield, in Kiziltepe second crop conditions.

Key Words: Drip irrigation, no tillage, grain moisture, kernel yield

1. GIRIS

Misir 15181 ¢ok 1yi degerlendiren bir C4 bitkisi olup, kisa zamanda yiiksek miktarda kuru madde
olusturma yetenegine sahiptir. Bu 6zelliginden dolayr Mardin ili gibi sicak iklimlere sahip
illerde ve sulu kosullarda uygulanacak ekim nobeti sistemlerinde yer alabilecek 6nemli bir tarla
bitkisidir. Tklim ve toprak ozellikleri bolgelere gore ¢ok farklilik gosterdigi icin Mardin’de
yapilacak misir iiretiminde humik asit ve mikro besin uygulamasinin misir gesitleri lizerine

etkileri ve bolge kosullarina uygun ¢esitlerin belirlenmesi 6nemlidir. Mikro besin maddeleri
bilesiminde bulunan ¢inko, demir, bor, bakir, mangan ve molibden iz elementleri

69



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

bitkinin dengeli beslenmesini saglayarak verim ve kaliteyi artirir. Bitkilerde verim ve kalite
artis1 sadece azot, fosfor ve potasyum gibi makro giibreleme ile degil, ayn1 zamanda bitkilerin
ihtiya¢ duydugu mikro besin elementlerinin de dogru zamanda ve miktarda uygulanmasi ile
olabilir.

Tabiatta bulunan biitiin organik maddelerin igerisinde hiimik ve fulvik asitler mevcuttur. Ancak
suana kadar yapilan ¢aligmalara gore %40-90 arasinda degisen oranla en yiiksek hiimik ve
fulvik asitler i¢eren organik madde tam linyitlesmemis kahverengi komiir (geng linyit) diger bir
isimle leonardit’tir. Hiimik ve fulvik asitlerin organik giibrelere gore ¢ok daha az miktarlarda
uygulanmasiyla topraklarimizin verimlilik potansiyelleri artirilabilir. %12 hiimik ve fulvik asit
igeren s1v1 Uiriin ile Tiirkiye nin bazi bolgelerinde yapilan arastirma sonuglarina gore ortalama
olarak bugdayin veriminde %35, sekerpancar1 yumru veriminde %17, silaj misir veriminde
%15’e varan oranlarda artisa neden olmustur (Gezgin, 2009).

Misir tanesinin yaklagik olarak %70 nisasta, %10 protein, %5 yag, %2 seker, %1 kiil igermekte
olup, protein orani ise geside baglh olarak %6 ile %15 arasinda degisim gostermektedir (Kiin,
1985). Misir taze olarak tiikketimi yani sira, konserve, misir unu, nisasta, cips, ¢erez, daneleri
ve yesil aksami1 hayvan yemi olarak, yag, tatlandirici, sekerleme, ciklet, ¢ikolata tiriinleri, bebek
mamalari, salata soslari, alkol, misir surubu, dis macunu, etanol iiretiminde, tekstil ve kozmetik
sanayisinde kullanilmaktadir.

Verim bitkilerin genetik potansiyeline bagli olmakla birlikte, toprakta bulunan ve topraga
uygulanan besin maddeleri de bu potansiyelin arttirilmasinda 6nemli rol oynamaktadir. Bitkinin
toprakta iyi bir gelisim saglayabilmesi; diger kosullarin yaninda 6nemli derecede yetistigi
toprak ortaminin fiziksel, kimyasal ve biyolojik yapsi ile yakindan iliskilidir (Oktem ve ark.,
2017). Erdal ve ark. (2000), misir bitkisinde yiiriittiikleri bir ¢calismada, topraga degisik dozlarda
humik asit (0, 250, 500 mg Kkg-1) uygulamislardir. Arastirma sonucunda, humik asit
uygulamalari ile bitki kuru agirligi, bitkinin Fe, Zn ve Mn konsantrasyonlan ile topraktan alinan
miktarlarinin arttigini belirlemislerdir. Selcuk ve Tiifenk¢i (2009), Van kosullarinda musir
bitkisine artan dozlarda humik asit (0, 2, 4 L HA da-1) uygulamalarinin kogandaki tane sayisi,
kogan boyu, bitki boyu, bin tane agirligi ve bitki kocan sayisinda 6nemli diizeyde artis
sagladigini belirlemislerdir.

Toprak islemesiz yetistiricilik, gelismis iilkelerde 6nemli diizeyde olsa da iilkemizde ¢ok diistik
seviyede olup giderek artmaktadir. Mardin ilinde yapilacak misir tariminda toprak islemesiz
yetistiriciligin uygulanmasi fosil yakit tiikketimini azaltacak, zamandan tasarruf saglayacak ve
aniz yakmanin Oniine gecgecektir. Gap bolgesi Sicak iklime sahip oldugundan ve aniz
yakildigindan topraklarinin organik madde igerikleri toprak verimliligini etkileyecek sekilde
cok diisiik seviyelerdedir. Toprak islemesiz tarimla bu durumda iyilesme saglanabilir. Islemesiz
tarim, maliyetleri de azaltarak misir ekim alanlarinin artmasina yardimci olabilir.

Toprak ylizeyinde bitki artiklar1 bulundurmak riizgar ve su erozyonunu engelleyip toprak
kayiplarin1 azaltmakta, suyun infiltrasyonunu ve depolanmasini iyilestirmektedir (Mannering
and Meyer 1963, Woodruff et al. 1972). Bu bitkisel kalintilar suyun buharlagmasini (Pierce et
al, 1992) ve toprak erozyonunu azaltmakta (Schertz et al., 1994; Berg, 1984), toprak striiktiirii
daha homojen yapiya kavusturmakta (Aykas et al., 2005), katyon degisim kapasitesi,
mikrobiyal aktivite ve agregatlasmay1 artirmaktadir (Havlin, 1990; Carter, 1992). Ayrica tarla
yakmanin Oniine gegmekte ve toprakta karbon birikimini hizlandirmaktadir (Six et al., 2006).
Toprak islemesiz yonetim sistemleri, topragin 6zgiil agirligin1 azaltmakta, poroziteyi artirmakta
ve gozeneklerin etkinligini artirmaktadir (Shaver et al., 2002); ki bu fiziki etkiler ilave
biyomastan kaynaklanmaktadir (Shaver et al., 2003).
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Aniz muhafazali sistemlerin diger faydalar1 yakit, isgiicli ve mekanizasyon gereksinimini
azaltmasi, toprak ve hava kalitesini arttirmasi ve yaban hayati korumasidir (McLaughlin ve
Mineau 1995; Smart et al., 1999). Geleneksel yontemle toprak islemesi yapilan bugday
yetistiriciliginde 6 L/da’lik yakit tiiketimi saptanirken, dogrudan ekimde ise 0,9 L/da yakat
tilketimi saptanmistir (Aykas et al., 2005). 2002 yilinda ABD’deki toprak islemesiz tarim
yapilan alan 25 milyon ha’a ulasmis, Giiney Avusturalya’da ise bu oran %36 seviyesindedir
(Bruce, 2003). Ulkemizdeki ise bu tip bir yetistiricilik hakkinda herhangi bir bilgi
bulunmamaktadir.

Diinya tahil tiretiminde misir, 1 147 milyon ton iiretim ve ortalama 592 kg/da verimle birinci
siradadir (FAO, 2018). Tiirkiye’ nin bir ¢cok bolgesi ekolojik yonden misir tarimina uygun ve
dekardan elde edilen verim diinya ortalamasinin iizerindedir. Ulkemiz 2023 y1li tane musir ekim
alan1 9 572 618 dekar, iiretimimiz 9 000 000 ton ve verim ortalamas ise 940 kg/da’dir (TUIK,
2023).

Gilineydogu Anadolu Boélgesinde tane misir ekim alani 2 650 523 dekar, iiretim 2 191 068 ton
ve verim ortalamasi ise 827 kg/da’dir. Mardin ili tane misir ekim alan1 2023 yil1 itibariyle 702
039 dekar, iiretim ise 615 343 ton olup ortalama verim ise 877 kg/da’dir (TUIK, 2023). Mardin
ili Kiziltepe ilgesinde tane misir ekimlerinin tamamina yakini ikinci iiriin olarak yapilmaktadir.

Kilig ve ark. (1999), Diyarbakir kosullarinda ikinci iirlin olarak yetistirilen tane misir i¢in uygun
on bitkilerin tespiti ile bu 6n bitkilerin misirda tarimsal karakterlere etkisini belirlemek
amaciyla yaptiklar ¢aligmalarinda, ana {irlin olarak mercimek, arpa, nohut, bugday ve fig - arpa
karistmin1 kullandiklarini, en diisiik misir veriminin bugdaydan sonra, en yliksek misir
veriminin ise mercimekten sonra elde edildigini bildirmisler ve muisir i¢in en uygun 6n bitkinin
mercimek oldugu, misirin kogan capi, kogan uzunlugu, kogcan agirligi, protein orani ve tane
veriminin arttigini bildirmislerdir.

Islah ¢alismalar1 sonucu gelistirilen ¢esitlerin farkli bolgelerde, farkli uygulamalarla degisik
sonuglar verdigi bilinmektedir. Bu nedenle, bolgesel adaptasyon g¢aligsmalarinda farkli bitki
besin maddelerinin uygulanmasinin 6zellikle yeni ¢esitlerde verim {izerine etkisi Gnem
tasimaktadir, Bu ¢alisma, biiylik alanlarda misir iiretimi yapan ve ayni zamanda ziraat
miihendisi olan bir ¢ift¢inin talebi lizerine kendi arazisinde yiiriitiilmiistiir.

2. YONTEM

Arastirmada materyal olarak 6zel firmalardan temin edilen 8 adet misir ¢esidi (P 1574, P 1429,
P 1758, P 2088, DKC 6120, DKC 6101, Famoso ve Radioso) kullanilmistir. Demostrasyon
2014 yilinda, Mardin ili Kiziltepe ilgesi Cagil kdyiinde ¢ift¢i tarlasinda yiiriitiilmiistiir. Direk
aniza ekim makinasiyla mercimek hasadi sonrast herhangi bir toprak islemesi yapilmadan 30
Mayis 2014 tarihinde kurulan demostrasyonda, sira aras1 70 cm olarak alinmis, sira tizeri 13 cm
olarak ekim yapilmistir. Her bir geside ait parsel boyutlar1 200 m x 2,8 m (560 m?) tutulmustur.
12 sira kenar tesiri olarak ekilmis ve degerlendirmeye alinmamistir. Ekimden sonra
yagmurlama sulama ile c¢ikislar saglandiktan sonra damlama sulama sistemi ile gerekli
goriildiik¢e sulama yapilmistir.

Ekimle beraber dekara 22 kg DAP uygulanmus, iist giibre olarak belli araliklarla dekara 40 kg
URE damlama sulama sistemiyle verilmistir. Ayrica; Siv1 haldeki Humik Asit (PH 7-9, toplam
organik madde %10, toplam Humik+Fulvik asit %12, suda ¢oziiniir K20 (potasyum oksit) %2)
dekara 5 kg olacak sekilde damlama sulama sistemiyle vejetasyon siiresi boyunca
uygulanmistir. Combi markali selatl mikro besin (%3 Demir, %3 Cinko, %3 Mangan, % 0.5
Bor, % 0.5 Bakir ve %0.5 Molibden) dekara 1 kg olacak sekilde damlama sulama sistemiyle
vejetasyon sliresi boyunca uygulanmustir.
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Hasat, 19 Kasim tarihinde 6zel firmaya ait deneme hasat bigeri ile yapilmistir. Hasattan 6nce
her ¢eside ait farkli 10 noktadan bitki boyu, ilk kogan yiiksekligi dl¢timleri yapilmistir. Hasat
bigeri ile hasat edilen cesitler yine 6zel firmaya ait tart1 ile tartilmig ve %15 nem oranina gore
verimler diizeltilmistir.

3. BULGULAR

Bitki boyu 6zelligi bakimindan en yiiksek degeri P 1429 (313 cm) ve en diisiik degeri ise DKC
6101 (261 cm) gesidi almistir (Cizelge 1).

[k kogan yiiksekligi 6zelligi bakimindan en yiiksek degeri P 1429 (136 cm) ve en diisiik degeri
ise DKC 6101 (84 cm) ¢esidi almistir (Cizelge 1).

Hasatta tane nemi 6zelligi bakimindan en yiiksek degeri P 1429 (%20.3) ve en diisiik degeri ise
DKC 6101 (% 16.4) cesidi almistir (Cizelge 1).

Verim 6zelligi bakimindan, en yiiksek deger Radiaso (1361.1 kg/da) ¢esidinden alinirken, en
diistik verim ise P 1574 (919.4 kg/da) ¢esidinden alinmustir (Cizelge 1).

Cizelge 1. Demostrasyona ait bitki boyu, ilk kogan yiiksekligi, nem ve tane verimine iligkin
ortalamalar

Cesitler Bitki boyu (cm) Ilk kocan viik. (cm) Nem oran1 (%) Tane verimi (ka/da)
P 1574 296 120 18.2 919.4

P 1429 313 136 20.3 1260.8

P 1728 303 110 20.0 1240.3

P 2088 286 98 19.1 1189.7

Famoso 272 97 17.0 1339.2

DKC 6120 274 99 17.4 1141.8

DKC 6101 261 84 16.4 1348.8

Radiaso 265 89 18.4 1361.1

Ortalama 284 104 18.4 1225.1

4. SONUC, TARTISMA VE ONERILER

Kabakci ve ark. (2000), Harran ovasinda yaptiklari ¢alismada; bitki boyunun 197.3 -233.3 cm,
Baytekin ve ark .(1997), Sanlwrfa’da yaptiklari ¢alismada; bitki boyunun 217.2 -257.3 cm,
Giil ve ark.( 1998 ), Diyarbakir’da yiirittiikleri bir calismada; Bitki Boyunun 175.1-206.7 cm,
Goziibenli ve ark.(2007), Hatay kosullarinda yaptiklari ¢alismada, bitki boyunun 207.0 - 246.7
cm, Oktem ve Oktem (2009), Harran Ovasinda yiiriittiikleri calismada, bitki boyunun 193.9 ile
332.9 cm, Ozsisli (2010), Kahramanmaras kosullarinda bitki boylarinin 161.12-204.37 cm,
Coskun ve ark. (2013), Harran ovasi kosullarinda yaptiklari calismada bitki boyu degerlerinin
250-290 cm, Idikut ve Kara (2013), Kahramanmaras kosullarinda yaptiklar1 ¢alismada bitki
boyunun 172-220 cm, Oktem ve ark. (2017) Sanliurfa’da yaptiklar1 ¢alismada; bitki boyunun
228.3 -231.3 cm, Karasahin (2022), Cumra-Konya ekolojik kosullarinda yaptiklar ¢alismada
bitki boyunun 271-339 cm arasinda degistigini bildirmislerdir. Bulgularimiz; Oktem ve Oktem
(2009) ve Karasahin (2022)’in bulgulariyla benzer, diger ¢alismalardan daha yiiksek ¢ikmustir.

Kabakci ve ark. (2000), ilk kogan yiiksekliginin 89.6 -117.9 cm, Goziibenli ve ark. (2007), ilk
kocan yiiksekliginin 103.5-126.7 cm, Oktem ve Oktem (2009), ilk kogan yiiksekliginin 84.6 ile
152.4 cm, Coskun ve ark. (2013), ilk kocan yiiksekligi degerlerinin 86.6-128.0 cm, Karagahin
(2022), Cumra-Konya ekolojik kosullarinda yaptiklar1 c¢aligmada; ilk kocan yiiksekligi
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degerlerinin 107.7-154.7 c¢cm arasinda degistigini belirtmistir.  Bulgularimiz; Karasahin
(2022)’nin bulgularindan daha diisiik, digerlerinin bulgulariyla benzer olmustur.

Kabakci ve ark. (2000), hasatta tane neminin (%)18.13-24.00, Oktem ve Oktem (2009), hasatta
tane neminin %13.4 ile 27.2, Ozsisli (2010), hasatta tane neminin, %11.97-13.00, Coskun ve
ark. (2013), hasatta tane neminin %18.4-29.3, Karasahin (2022), hasatta tane neminin, %16.5-
21.5 arasinda degisim gosterdigini belirtmistir. Bulgularimiz; Ozsisli (2010)’nin bulgularindan
daha ytiksek, Karasahin (2022)’nin bulgulariyla benzer ve digerlerinin bulgularindan daha
diistiik olmustur.

Baytekin ve ark. (1997), tane veriminin ise 787-1212 kg/da, Kabakc1 ve ark. (2000), tane
veriminin 534-1406 kg/da, Goziibenli ve ark. (2007), tane veriminin ise 1089-1377 kg/da,
Oktem ve Oktem (2009), tane verimi 811 ile 1636 kg/da, Ozsisli (2010), dekara tane
verimlerinin 905-1164 kg, Coskun ve ark. (2013), tane veriminin 1024-1261 kg/da ve idikut
ve Kara (2013), tane veriminin 696-1290 kg/da, Oktem ve ark. (2017) , tane veriminin 962.6-
1383.1 kg/da, Karasahin (2022), tane verimlerinin 1135-1976 kg/da arasinda degisim
gosterdigini belirtmistir. Bulgularimiz; Baytekin ve ark. (1997)’nin, Idikut ve Kara (2013)’nin
ile Ozsisli (2010)’nin bulgularindan daha yiiksek, Oktem ve Oktem (2009) ve Karasahin
(2022)’nin bulgularindan daha diisiik, digerlerinin bulgulariyla benzer olmustur.

Sonug olarak; Mardin-Kiziltepe Ovasi kosullarinda, toprak islemesiz, damla sulamali, farkli
giibre uygulamalarinin ikinci triin musirin performansini arastirmak amaciyla yiiriitiilen
calismada; verim degerleri dekara 919.4 kg ile 1361.1 kg arasinda degismis olup, sirasiyla en
yiiksek tane verimleri Radiso (1361.1 kg/da), DKC 6101(1348.8 kg/da) ve Famoso (1339.2
kg/da) cesitlerinden elde edilmistir.
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DETERMINATION OF YIELD AND YIELD COMPONENTS IN SOME RICE
CULTIVARS UNDER DIYARBAKIR ORGANIC PRODUCTION CONDITIONS

BAZI CELTIK CESITLERININ DIYARBAKIR ORGANIK URETIM
KOSULLARINDA VERIM VE VERIM UNSURLARININ BELIRLENMESI

Serif KAHRAMAN

Dr. Ogr. Uyesi, Malatya Turgut Ozal Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri
Boliimii, 44300, Malatya, Tiirkiye

ORCID: 0000-0003-1160-0792

Ozet

Organik tiiretim sadece siirdiiriilebilir tarim degil, ayn1 zamanda kaliteli ve saglikli iirlinler
tiretmeyi hedefleyen alternatif bir iiretim modelidir. Bu c¢aligma, organik {iretim sartlarina en
uygun ¢eltik cesitlerini  belirlemek amaciyla Diyarbakir ili Karacadag bolgesinde
yurltiilmistir. Materyal olarak 16 ¢esit kullanilmistir. Arastirma 2014 yilinda Diyarbakir
ilindeki Karahan koyiinde, c¢ift¢i tarlasinda, tesadiif bloklar1 deneme desenine gore
ylriitiilmiistiir. Deneme sonuglarina gore en yiiksek tohum verimi Karacadag ¢esidinden (414.3
kg/da), en disiik verim ise Efe ¢esidinden (212.5 kg/da) elde edilmistir. Ayrica, bitki boyu
(56.1-101.7 cm), salkim uzunlugu (10.4-19.4 cm), metrekarede salkim sayis1 (170.4-300.3),
bitkide kardes sayis1 (1.8-3.7), salkimda tane sayis1 (32.8-59.2), bin tane agirlig: (33.4-36.2 Q)
ve kisirlik orani (%9.5-22.8) belirlenmistir. Karacadag c¢esidi Diyarbakir ¢evre sartlarina uyum
yetenegi olan bir gesittir.

Anahtar Kelimeler: Karacadag, Kisirlik orani, Toprak islemesiz, Osmancik-97
Abstract

Organic production is not only sustainable agriculture, but also an alternative production model
that aims to produce quality and healthy products. This study was carried out to determine the
most suitable rice varieties under organic production conditions in the Karacadag region of
Diyarbakir province. 16 cultivar, were used in the research. This experiment was Randomized
Complete Block Design design in the 2014 year rice growing periods on the farmer field in
Karahan village, in Diyarbakir. According to the findings of experiment, the highest seed yield
was obtained in the Karacadag cultivar (414.3 kg da), whereas in the Efe cultivar the yield
was the lowest (212.5 kg dat). Besides, plant height (56.1-101.7 cm), bunch length (10.4-19.4
cm), number in square meter (170.4-300.3), number of tillering in plants (1.8-3.7), kernel
number of bunch (32.8-59.2), thousand seed weight (33.4-36.2 g), and infertility rate (9.5-
22.8%) were determined. Karacadag variety has proven its adaptability to Diyarbakir ecological
conditions.

Keywords: Infertility rate, Karacadag, No tillage, Osmancik-97
1. GIRIS
Ulkemiz igin oldukga degerli olan “Verimli Hilal” veya “Mezopotamya” olarak isimlendirilen

kiymetli arazilerde bilingli tarim yaparak ekolojik diizenin korunmasi énemlidir (Kendal ve
Sayar, 2013). Organik tarim cevrenin ve insan sagliginin korunmasi agisindan sagladigi
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faydalar yaninda, kirsal alanda is alanini olumlu etkilemekte ve kirsaldaki ekolojinin
korunmasini da saglamaktadir. Iklimi ve toprak yapisi, tarimsal iiriin zenginligi, organik
tarimda ihtiya¢g duyulan istihdam yoniinden tarimsal niifusun fazla olmasi gbéz Oniine
alindiginda Giineydogu Anadolu Bolgesi organik tarim iiretimi agisindan oldukg¢a iyi bir
potansiyel tasimaktadir. Bolgede celtik bitkisi organik olarak yetistirilebilecek bir iirtindiir
(Giirsoy ve ark., 2009; Cetinkaya ve ark., 2013). Celtik diinyanin ihtiya¢ duydugu 6nemli temel
besin kaynaklar1 arasinda yer alindigindan, organik celtik tarim1 son yillarda 6nem kazanmstir
(C1g ve ark., 2023).

Piring, bilesiminde diisiik oranda protein olmasina ragmen amino asitlerce zengin olmasi
sebebiyle uzak dogu iilkelerinde daha fazla tiiketilmektedir. Tiirkiye’de 2021 yilinda organik
celtik iiretimi; Mardin’de 147 ton, Samsun’da 315 ton, Sanliurfa’da 245 ton ve toplamda 707
ton iretilmistir (Anonim, 2021). Celtik, Diinya’da 754.4 milyon ton iiretim ile insan
beslenmesinde kullanilan énemli bir tahildir (FAO, 2022). Ulkemizde 2023 yili istatistik
verilerine gore 900 000 ton iiretim gergeklesmistir. Diyarbakir’da ise toplam celtik ekilen alan
14 435 da, iiretim 7 197 ton, verim ise dekara 499 kg’dir (TUIK, 2023).

Karacadag pirincinin mikro element bakimindan tiiketimi giivenilir bulunmustur (Diizgiin ve
ark. 2018). Tiirkiye’de organik iiriin tiikketen tiiketiciler, tiilketmeyen tiiketicilere gére az da olsa
daha geng olup, aylik gida harcamalar1 daha fazladir. Ayrica, organik iiriin tiiketen tiiketicilerin
egitim diizeyleri daha yiiksektir (Aydin ve ark., 2023).

Karacadag yoresindeki tarlalarin ¢ogunlugu demir girmez (taslik arazi) oldugu i¢in ve geltik
tarim1 2-7 yilda bir ayni tarlaya ekilmektedir. Karacadag bolgesi arazilerinde yogun sekilde
kimyasal ilag ve sentetik giibre kullanilarak kirlenmemistir. Kimyasal giibre ve ilaglar
kullanilarak elde edilmis piring iirlinlerinin tiiketilmesinden ziyade organik olarak {iretilmis
piring tiikketimi Ozellikle bebekler ve genel olarak biitiin bireyler i¢in daha sagliklidir. Bu
calisma, organik tretim sartlarina en uygun cesidi belirlemek amaciyla Diyarbakir ili
Karacadag bolgesinde yiiriitiilm{istiir.

2. YONTEM

Bu arastirmada 16 celtik (Osmancik-97, Halilbey, Kiziltan, Cakmak, Duragan, Pasali,
Hamzadere, Efe, Yatkin, Siirek M711, Manyas Yildiz1, Kiiplii, Kale, Biga Incisi, Tosya Giinesi
ile yerel Karacadag) cesidi kullanilmistir. Karacadag ¢esidi yerel cesit olup, diger 15 ¢esit ise
Trakya Tarimsal Arastirma Enstitiisii Miidiirliigli’'nden temin edilmistir. Calisma 2014 yillinda
Diyarbakir Ilinin Karacadag bélgesinde bulunan Karahan koyiinde, ciftci tarlasinda
ylritiilmistir. Kdydeki deneme deniz seviyesinden yaklasik 950-1000 m yiiksekliktedir.
Arastirmada; parsel biiytikliikleri, ekimde 2*2 m olarak belirlenmistir. Tesadiif bloklar: deneme
desenine gore 2 tekerriirlii olarak dizayn edilmistir. Deneme tarlasinda toprak islenmesi
yapilmamis (tarla demir girmez taslik arazidir), sadece sulamanin daha rahat yapilmast i¢in tarla
icinde kanal agma pullugu ile su dagitma kanallar1 olusturulmustur.

Denemenin ekimleri; 12/05/2014 tarihinde ©n ¢imlendirilmis tohumlar parsellere 440 adet
tohum gelecek sekilde elle serpme olarak yapilmistir. Denemede parsellerinde, ekoflora giibresi
ekim ile birlikte 140 kg/da ve B5A (toplam organik madde oran1 %25, organik azot oran1 %1.5
ve suda ¢oziinilir K20 oran1 %3) diger s1v1 organik giibrenin (400 gr/da ) yaris1 ekim ile birlikte
topraga, diger yarisi ise ¢igeklenmeden sonra ¢eltige yapraktan uygulanmistir. Yabanci otlar
elle alinmistir. Hastalik goriilmediginden ilaglama yapilmamistir. Sulama suyu koydeki
goletten saglanmistir. Sulama, salma sulama seklinde 24-48 saat arayla yapilmistir. Hasattan 5
giin 6nce sulama kesilmistir. Celtik hasatlari; 02.10.2014 tarihinde orak ile yapilmis daha sonra
deneme hasat makinasiyla daneler salkimlarindan ayrilmistir. Denemenin yapildig:
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Diyarbakir’da yillik yagisin tamami na yakini Ekim ve Haziran aylari arasinda yagmaktadir
(Cizelge 1).
Cizelge 1. Diyarbakir ilinin 2014 yilina ait iklim verileri (Diyarbakir Meteoroloji Midiirliigii)

Meteorolojik Yillar Avlar
Nisan  Mawis Haziran Temmiiz Aéunstos  Evliil Fkim
Ortalama Sicaklik (°C) 2N14 117 102 9RA 21 R 211 247 17k
1Izun Yillar 13 8 193 26 3 312 303 248 172
Ortalama Mak. Sicaklik ( OC) 2014 272N 221 U1 20 R 20 A 2 92 24 2
[Izun Yallar 20 2 26 5 337 384 281 332 9252
Axrlile Tanlam Va&ic (mm) 2014 20 0 AR R 21 A4 neA n 27 A 24 97
T1zun YVallar R 7 413 79 058 na 41 47
Nrtalama Nlieni Nlam (0/4) 2014 A1 R R 20 2 229 21 K[ R R1 R
1Izun Yillar 630 560 310 270 28 0 20 480
3. BULGULAR

Bu arastirmada, bitki boyu acgisindan ¢esitler arasinda %1 diizeyinde énemli farkliliklar tespit
edilmistir. Karacadag ¢esidinde 101.7 cm ile en yiiksek, Kiziltan ¢esidinde ise 56.1 cm ile en
diisiik bulunmustur (Cizelge 2).

Salkim uzunlugu agisindan ¢esitler arasinda %1 diizeyinde 6nemli farkliliklar bulunmustur.
Salkim uzunlugu, Karacadag ¢esidinde 19.4 cm ile en yliksek, Pasali ¢esidinde ise 10.4 cm ile
en diigiik bulunmustur (Cizelge 2).

Metrekarede salkim sayis1 yoniinden ¢esitler arasinda istatistiki olarak %1 diizeyinde 6nemli
bulunurken, denemede en yliksek salkim sayis1 300.3 adet ile Karacadag ¢esidinde, en diisiik
salkim sayis1 ise 170.4 adet ile Pasali ¢esidinde olustugu goriilmektedir (Cizelge 2.).

Bitkide kardes sayis1 yoniinden gesitler arasinda istatistiki olarak %1 diizeyinde 6nemli fark
bulunurken, denemede; en yiiksek deger 3.7 adet ile Karacadag ¢esidinde, en diisiik degerin ise
1.8 adet ile Kiziltan ve Tosya Giinesi ¢esidinde oldugu goriilmektedir (Cizelge 2.).

Cizelge 2. Celtik cesitlerinin ortalama degerleri ve gruplari

Cesitler Bitki boyu (cm) Salkim Uzunlugu (cm) M?’de Salkim Sayis1 Bitkide Kardes Sayisi
Karacadag 101.7 a 194 a 300.3 a 3.7 a

Biga Incisi 67.8 c-f 11.3 def 189.5 gh 2.1 ef
Cakmak 65.6 ef 11.0 d-h 202.5 ef 24 cde
Duragan 65.6 ef 11.3 d-g 222.3 bcd 2.8 bc

Efe 71.9 bc 10.5 h 176.1 1j 25 bcd
Halilbey 72.0 bc 11.3 d-g 213.0 cde 2.5 bc
Hamzadere 68.4 cde 11.6 cde 177.3 hij 1.9 f

Kale 69.6 cde 115 cde 223.1 bc 2.7 bc

Kiziltan 56.1 g 11.1 d-h 200.8 efg 1.8 f
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Kiiplii 70.0 cd 11.7 cd 227.9 b 2.8 b
Manyas yildiz1 66.3 def 121 c 188.5 ght 2.0 f
Osmancik-97 74.8 b 14.4 b 198.7 fg 2.1 def
Pagali 63.6 f 10.4 h 170.4 j 2.0 f
Stirek M711 70.0 cd 10.6 fgh 229.4 b 2.6 bc
Tosya Giinesi 67.4 def 10.6 gh 210.0 def 1.8 f
Yatkin 69.5 cde 10.9 e-h 227.4 b 2.8 b
Ortalama 70.0 11.8 209.8 2.4

DK 2.85 2.81 2.90 7.53

AOF 4.24 wx 0.71 il 12.95 e 0.38 i

DK (Degisim katsayis1), AOF (Asgari 6nemli fark), *: % 5 seviyesinde nemlidir, **: % 1 seviyesinde énemlidir

Salkimda tane sayis1 yoniinden ¢esitler arasindaki fark istatistiki olarak %1 diizeyinde 6nemli
olurken, denemede en yiiksek salkimda tane sayisinin 59.2 adet ile Karacadag c¢esidinde, en
diisiik salkimda tane sayisinin ise 32.8 adet ile Biga incisi ¢esidinde olustugu goriilmektedir
(Cizelge 3).

Salkimda tane agirlig1 yoniinden ¢esitler arasindaki fark istatistiki olarak % 1 diizeyinde 6nemli
bulunurken, denemede en yiiksek salkimda tane agirliginin 1.75 g ile Osmancik-97 gesidinde,
en diisiik salkimda tane agirhi@inin ise 1.1 g ile Tosya Giinesi ¢esidinde olustugu goriilmektedir

(Cizelge 3).

Bin tane agirlig1 yoniinden gesitler arasinda istatistiki olarak %1 diizeyinde 6nemli bulunurken,
cesitlere ait ortalama degerlerin Karacadag cesidinde 28.9 g ile en diisiik, Biga Incisi ¢esidinde
ise 38.2 g ile en yiiksek oldugu goriilmektedir (Cizelge 3).

Birim alan tane verimi acisindan cesitler arasinda % 1 diizeyinde ¢ok onemli farkliliklar
bulunmus olup, Karacadag cesidinde 414.3 kg/da ile en yiiksek verim degerine sahip oldugu,
Efe cesidinin ise 212.5 kg/da ile en az degeri aldig1 goriilmektedir (Cizelge 3).

Kisirlik orani agisindan cgesitler arasinda % 1 diizeyinde 6nemli farkliliklar tespit edilmistir.
Cesitler arasinda; en diisiik kisirlik orant Duragan ¢esidinde %9.5, Kiziltan ¢esidinde %9.6 ve
Karacadag c¢esidinde %9.8 olurken, en yiiksek kisirlik oran1 Manyas Yildizi ¢esidinde %22.8
bulunmustur (Cizelge 3).

Cizelge 3. Celtik cesitlerinin ortalama degerleri ve gruplari

Cesitler Salkimda Tane Salkimda Tane Bin Tane Tane Verimi Kisirbk oram
Sayisi Agirhig () Agirhig (g) (kg/da) (%)

Karacadag 59.2 a 1.68 bc 289 f 414.3 a 9.8 f

Biga Incisi 32.8 g 1.26 ef 382 a 240.1 e-h 14.8  cde

Cakmak 46.7 b-e 143 b-e 307 e 282.3 cd 13.2  def
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Duragan 52.9 bc 1.71 b 32.3 c 358.1 b 9.5 f
Efe 39.5 efg 1.23 ef 31.2 de 212.5 h 15.7 cd
Halilbey 40.3 dg 1.22 ef 31.6 cde 261.9 d-g 135  def
Hamzadere 49.0 bcd 1.58 bcd 323 ¢ 266.8 def 109  ef
Kale 37.9 fg 1.30 def 335 b 287.8 cd 157 cd
Kiziltan 40.6 d-g 1.29 ef 31.7 cde 2515 d-h 9.6 f
Kiiplii 374 fg 1.26 ef 338 b 279.0 cde 204 ab
Manyas Yildiz1  40.9 d-g 1.19 ef 29.2 f 226.0 gh 22.8 a
Osmancik-97 54.4 b 1.75 a 31.7  cde 291.0 cd 18.1 bc
Pagali 44.1 def 1.41 cde 319 230.2 fgh 104 f
Stirek M711 44.6 cf 142 cde 319 cd 3180 bc 186  bc
Tosya Glinesi  34.4 g 1.10 f 320 o 232.5 fgh 17.1  bcd
Yatkin 38.9 efg 1.30 def 335 b 286.6 cd 107 f
Ortalama 43.3 1.38 32.1 2774 144

DK 9.52 9.58 1.61 6.86 13.28

AOF 8.79 wx 0.28 ** 111 wx 40.60 ** 4.08 **

DK (Degisim katsayisi), AOF (Asgari énemli fark), *: % 5 seviyesinde dnemlidir, **: % 1 seviyesinde énemlidir
4. SONUC, TARTISMA VE ONERILER

Savsath ve ark. (2008), Samsun'da yaptiklar1 arastirmada bitki boyunun 76-165 cm arasinda
oldugunu bildirmislerdir. Kahraman ve Alp (2019), tarafindan Diyarbakir’da yiiriitiilen
calismada bitki boyunun 66.7-105.5 cm arasinda oldugu bildirilmistir.

Sahin ve ark. (2012), Cankir1 sartlarinda salkim uzunlugunun 11.7-18.5 cm arasinda,
Kahraman ve Alp (2019), Diyarbakir’da sartlarinda bitki boyunun 11.8-17.5 cm arasinda
oldugu bildirmislerdir.

Choi ve ark. (2002), Kore’de yaptiklar1 ¢alismada; salkim sayisinin 420-444 adet arasinda
ciktigini ifade etmislerdir. Amin ve ark. (2004), Pakistan’da yaptiklar1 bir arastirmada m*’de
salkim sayisinin 365-502 adet arasinda degistigini bildirmislerdir. Ottis ve Talbert (2005),
Stuttgart’ta yaptiklar1 bir arastirmada, m?’de salkim sayisinin 364-422 adet arasinda ¢iktigini
tespit etmiglerdir.

Bitkide kardeslenme kapasitesi cesitlerin genetik Ozelliklerine bagli kalmakta ve cevre
sartlarindan biiyiik 6l¢iide etkilenmektedir (Kiin, 1988). Gevrek (2000), Menemen ekolojik
kosullarinda kardes sayisinin 1.3-2.9 adet arasinda degistigini belirtmistir. Kahraman ve Alp
(2019), tarafindan Diyarbakir’da yiiriitiilen ¢calismada kardes sayisinin 2.22-3.48 adet arasinda
oldugu bildirilmistir.

80



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

Choi ve ark. (2002), Kore’de yaptiklar1 ¢aligmada salkimda tane sayisim 79.6-88.0 adet
arasinda tespit etmislerdir. Sahin ve ark. (2012), yaptiklar1 ¢calismada salkimda tane sayisini
43.6-113.1 adet olarak tespit etmislerdir.

Savsatl ve ark. (2006), kullandiklari ¢esitler i¢erisinde salkimda tane agirliginin 2.74 g ile 3.80
g arasinda degistigini; Sharief ve ark. (2005), degisimin 2.80-3.86 g, Sahin ve ark. (2012), ise
salkim agirliginin 1.5-4.1 g arasinda gergeklestigini belirtmiglerdir.

Taser (2011), bin tane agirliginin ¢esitler arasinda 28.13-38.83 g arasinda oldugunu belirtmistir.
Gevrek (2000), bin tane agirliginin 29.0-31.8 g arasinda degistigini, Choi ve ark. (2002), bin
tane agirligmin 21.0-21.8 g arasinda, Savsatli ve ark. (2008), 21.1-41.8 g arasinda, Sahin ve
ark. (2012), ise bin tane agirligini 24-38.2 g arasinda bulmuglardir.

Karacadag cesidi yerel bir ¢esit olup, yiiz yildan fazladir bolgede iiretimi yapilmaktadir. Gevrek
(2000), Menemen kosullarinda celtikte yiiriittiigli calismada azola+azola yonteminde tane
veriminin dekara 336 kg, mineral giibre uygulamasinda ise 390 kg olarak bulmustur. Choi ve
ark. (2002), tane verimini dekara 568-587 kg olarak bulmuslardir. Lee ve ark. (2003),
yuriittiikleri arastirmada; dekara 10 kg azot, 3 kg fosfor uygulamasinda dekara 569 kg ile en
yiiksek verimi alirken, dekara 2 ton tiiylii fig uygulamasinda dekara 529 kg verim elde
etmiglerdir. Mendoz (2004), tarafindan yiirlitiilen arastirmada sonucunda, organik ¢eltik
veriminin dekara 325 kg, konvansiyonel uygulamada ise dekara 352 kg oldugu bildirilmistir.

Saglam (2019), Kesan’da yaptig1 caligsmada, ¢esitlere ait sterilite oranlarin % 4.5-32.0 arasinda
degistigini bildirmistir.

Organik celtik iiretimi ile ¢evreye zararl ilag ve gilibrelerin oniline ge¢ilmekte olup, ayrica
celtikten elde edilen pirincin tiiketilmesi ve piringten elde edilen mamalarin bebekler tarafindan
tilkketilmesi saglik acisindan da biiyiilk 6nem arz etmektedir. Ayrica, organik tarim sadece
karlilik degil, ayn1 zamanda siirdiiriilebilirlik agisindan da 6nem arz etmektedir. Karacadag
celtik ¢esidi tane verimi dahil bir ¢ok 6zellik bakimindan en yiiksek degeri almistir. Karacadag
cesidi dekara 414.3 kg ile en yiiksek verime sahip olmustur. Sanliurfa ve Mardin illeri sinirlar
icinde yer alan Karacadag bolgesinde, Karacadag celtik ¢esidinin organik olarak {iretimi
yapilmaktadir.
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CLASSIFICATION AND EVALUATION OF RANGELANDS BASED ON THE
SPECIES OF GRAZING ANIMALS

OTLAYAN HAYVANLARIN TURUNE GORE MERALARIN SINIFLANDIRILMASI VE
DEGERLENDIRILMESI

Sedat SEVEROGLU?

Dr. Ogr. Uyesi, Atatiirk Universitesi, Cayir-Mera ve Yem Bitkileri,
0000-0002-9164-6557

Ozet

Otlatilacak hayvan tiiriine karar verirken, meralardan maksimum verimi ve karliligi elde etmek
oncelikli hedeftir. Bu nedenle, ¢iftlik hayvanlar1 icerisinde meray1r en verimli sekilde
degerlendirecek farkli hayvan tiirlerini segmek oldukga onemlidir. Biiyiikbas ve kiiciikbas
hayvanlar arasinda tercih yapilirken, dikkat edilmesi gereken en 6nemli konulardan biri egim
faktoridiir. Ciinki diiz veya diize yakin meralar sigir ve atlar, engebeli egimli araziler koyun
ve kegiler, yiiksek rakimli meralar ise koyunlar tarafindan daha iyi degerlendirilmektedir. Bir
diger onemli faktor ise meralarda tiretilen otun miktari ve kalitesidir. Bu baglamda, az ot iireten
seyrek meralar koyun ve kegiler, bol yem iireten sik meralar ise at ve sigirlar i¢in daha uygun
olmaktadir. Ayrica, hayvan tiirlerinin agiz, dudak, ¢ene ve dis yapisi, agiz biiyiikligii ve otu
kavrama sekilleri, otlama bi¢imlerini belirlemede 6nemli bir etkendir. Biiyiikbas hayvanlar
genis agiz yapilart nedeniyle secici otlama yapamaz ve merada daha fazla aniz birakirlar.
Kiigiikbas hayvanlar ise kiiciik agizlar1 sayesinde bitkileri daha dipten koparirlar ve dikenli
bitkiler dahil olmak iizere bircok bitkiyi otlayabilirler. Hayvanlarin yem tercihleri de tiir
se¢imini etkileyen bir diger kriter olup, yogun olarak bugdaygillerden olusan meralarda at, sigir
ve koyunlar, tiir sayisinin veya genis yaprakli bitkilerin fazla oldugu meralarda koyun ve
kegiler, ¢alilarin baskin oldugu meralarda ise keg¢i ve koyunlarin otlatilmasinin daha uygun
olacagi diistiniilmektedir. Kanatli hayvanlar igin de rozet veya yatik formlu bitkilerin fazla
oldugu, kdye yakin, diiz ve taban alanlarin daha uygun olacag: goriisii hakimdir.

Anahtar kelimeler: Hayvan cinsi, sigir merasi, kKoyun merasi, ke¢i merasi, at merasi, kanatl
merasl

Abstract

When deciding on the type of livestock to be grazed, the primary objective is to maximize yield
and profitability from the rangelands. Therefore, it is crucial to select different animal species
that will utilize the rangelands most efficiently. When choosing between large and small
ruminants, one of the most important factors to consider is the slope. Flat or nearly flat
rangelands are better suited for cattle and horses, while rugged, sloped areas are more
effectively grazed by sheep and goats. Sheep are also more suitable for high-altitude rangelands.
Another important factor is the quantity and quality of forage produced on the rangelands. In
this regard, sparse rangelands with low forage production are more appropriate for sheep and
goats, whereas densely vegetated rangelands with abundant forage are better suited for cattle
and horses. Additionally, the structure of the animals’ mouths, lips, jaws, and teeth, as well as
the size of their mouths and how they grasp the forage, play a significant role in determining
grazing patterns. Large ruminants, due to their wider mouths, are less selective grazers and
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leave more stubble behind on the rangelands. Small ruminants, on the other hand, can grasp
plants closer to the ground due to their smaller mouths and can graze on a variety of plants,
including thorny species. Another criterion affecting species selection is the feeding preferences
of the animals. Horses, cattle, and sheep are considered more suitable for rangelands dominated
by grasses, while sheep and goats are more appropriate for areas with a higher diversity of plant
species or broad-leaved plants. In shrub-dominated rangelands, goats and sheep are considered
more appropriate. For poultry, flat, low-lying areas near villages with an abundance of rosette
or prostrate plants are generally considered more suitable.

Keywords: Livestock type, cattle rangeland, sheep rangeland, goat rangeland, horse rangeland,
poultry rangeland

1. INTRODUCTION

Rangelands are important natural resources formed in sloped and arid lands, covered with
sparse, short vegetation utilized by livestock such as ruminants, ungulates, and poultry. These
areas are significant sources of roughage for livestock, making them critical for livestock
nutrition (Ahmed et al. 2017; Asmare 2018). Rangelands also hold strategic importance for
animal health and feeding. Though primarily composed of herbaceous plants, they also contain
woody species and shrubs, which influence grazing habits (Altin et al. 2011). For example,
cattle and horses typically prefer grasses, sheep prefer forbs species and legumes, goats favor
woody plants and shrubs, and poultry consume prostrate or rosette-shaped plants (Altin et al.
2011; Giillap et al. 2018).

Matching animal species with rangeland characteristics and forage types is essential for
efficient utilization of these lands. This approach ensures the selection of animals that will
utilize the produced forage most efficiently. In Turkey, approximately 75.8% of the grazing
animals are sheep and goats, while cattle and buffalo make up about 24%, and ungulates like
horses, donkeys, and mules constitute 0.2% (TUIK 2023). Small ruminants are agile and prefer
short vegetation, while large ruminants are slower-moving and prefer taller plants (Altin et al.
2011)

The selection of the appropriate animal species is determined based on their feeding preferences
and grazing habits, along with the forage conditions and terrain characteristics of the rangeland.
Cattle and horses generally prefer flat or near-flat areas, while small ruminants can effectively
utilize land with slopes up to 45%. Cattle and horses mainly graze on valley floors, while sheep
and goats utilize hilltops and ridges more efficiently. Sheep, in particular, can easily ascend to
areas covered by snow and adapt to changing climates and low atmospheric pressure. Therefore,
it is more suitable to graze cattle and horses on flat terrain, sheep and goats on rugged terrain,
and sheep on high-altitude rangelands.

2. CLASSIFICATION OF RANGELANDS

In the classification of rangelands, the formation patterns of vegetation, the locations where
they occur, the duration of utilization, the grazing status of agricultural lands, and the types of
grazed animals are taken into consideration (Table 1). Based on the formation patterns of
vegetation, rangelands are divided into two main categories: natural rangelands and artificial
rangelands. Natural rangelands are areas that generally develop spontaneously without human
intervention, while artificial rangelands are created by planting forage crop mixtures by
humans.
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Table 1. Classification of Rangelands (Altin et al., 2011).

The Formation Locations of The Types of The Duration of The Grazing Status of
Patterns of Vegetation Rangelands Grazed Animals  Utilization Agricultural Lands
Natural Rangelands Base Rangelands Cattle Rangelands Long-Term Rangelands  Stubble Rangelands

Artificial Rangelands Mountain Rangelands Sheep Rangelands Medium-Term Rangelands Fallow Rangelands

Alpine Rangelands Goat Rangelands  Short-Term Rangelands Rangelands

Forest Rangelands Horse Rangelands

Poultry Rangelands

Crop Residue

Rangelands are classified according to their location as base rangeland, mountain rangeland,
alpine rangeland, and forest rangeland. Areas with flat terrain and high groundwater levels are
referred to as flat rangeland, while rangelands located on the slopes or tops of hills and
mountains are considered mountain rangeland. Alpine rangelands are those that develop in high
mountain peaks, in areas without tree or forest cover. Forest rangelands are examples of natural
rangelands located within forest boundaries.

Rangelands are classified according to their duration of use as long-term, medium-term, and
short-term rangelands. Long-term rangelands generally refer to continuous and natural
rangelands that develop in areas where no soil cultivation is performed. Medium-term
rangelands are artificial rangelands established with forage crop mixtures suitable for the
region's climate and soil structure. Short-term rangelands refer to cultivated agricultural lands
that are utilized for grazing.

Rangelands are defined as stubble rangeland, fallow rangeland, and crop residue rangeland
based on the grazing status of agricultural lands. Stubble rangelands are areas formed by the
grazing of animals on the remaining plant parts after the harvest of the main crop. Fallow refers
to the practice of leaving the soil uncultivated for a certain period in areas with insufficient
rainfall, while fallow rangelands refer to the areas where plants that develop during this process
are grazed to prevent them from using soil moisture and to provide forage for animals. Crop
residue rangelands are areas that become suitable for grazing when the seeds that fall after grain
harvesting germinate and create a green cover under favorable conditions.

In this review article, the classification of rangelands based on the types of grazing animals will
be discussed in detail.

3. RANGELANDS BASED ON THE SPECIES OF GRAZING ANIMALS

The effects of grazing animals on rangeland vegetation depend on their feeding habits and size
(Lundgren et al., 2024). While grazing intensity is a primary factor influencing the impact of
animals on vegetation, the diversity of grazing animal species and the co-grazing of different
types of animals also significantly affect the structure of the vegetation (To6th et al., 2018; Torok
et al., 2024). The most notable effect of animal species on vegetation is the selective
consumption of plant biomass (Télle et al., 2016). Forage preferences vary based on factors
such as the animals' body size, oral anatomy, rumen capacity, grazing ability, differences in
their digestive systems, and agility (Altin et al., 2011). Indeed, it has been reported that smaller
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animals tend to graze more selectively compared to larger animals (Demment and Van Soest,
1985).

In addition, animals can positively influence plant growth by adding nutrients to the soil through
hoof pressure, urine, and feces (Lezama and Paruelo, 2016). Grazing also has significant effects
on the physical properties of soil. Characteristics such as soil bulk density, infiltration capacity,
structural aggregation, permeability, pore volume, and function vary depending on the grazing
process (Monaghan et al., 2017; Laurenson et al., 2018). Soil degradation in rangelands varies
depending on the grazing frequency of animals, the pressure applied to the soil, and previous
grazing conditions (Hu et al., 2018; Giillap and Kazaz, 2024). Additionally, it has been found
that significant increases in soil pH occur as a result of grazing (Evans et al., 2012), and this
effect is dependent on soil moisture content and grazing intensity (Cetiner et al., 2012; Lenssen
etal., 2013). The grazing of different animal species also affects soil properties in various ways.
For example, despite their smaller size, sheep can cause significant damage to the soil due to
their tendency to roam over large grazing areas (Erkovan et al., 2016; Giillap and Kazaz, 2024).

Plants are classified into grasses, forbs, and shrubs based on their botanical characteristics. The
proportions of these plant groups in the forage composition vary according to the forage
preferences of different grazing animal species (Table 2).

Table 2. Plant Composition of Forages Grazed by Different Animal Species (Altin et al., 2011)

Animal Species Grasses (%) Forbs (%) Shrubs (%)
Cattle 70 20 10
Sheep 40 40 20
Goat 20 30 50
Horse 80 10 10

As can be seen from the table, cattle and horses primarily consume grasses, while sheep graze
on both grasses and forbs, and goats mainly feed on forbs and shrubs. Indeed, Rose et al. (2012)
reported that less selective cattle generally prefer tall grasses, while sheep behave more
selectively by consuming forbs and other palatable families. Similarly, Erkovan et al. (2016)
noted that cattle are not able to utilize forbs efficiently.

Livestock are classified based on their preferences for rangeland plant groups as grass grazers,
shrub grazers, and intermediate grazers (Holechek, 1984). According to this classification,
cattle and horses are identified as grass grazers, sheep as intermediate grazers, and goats as both
shrub grazers and intermediate grazers (Table 3).

Table 3. Forage and Habitat Preferences of Different Animal Species (Vallentine, 2000)
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Animal Forage Preference Habitat Preference

Grass grazers: Generally, consume grasses, with a
Cattle lower preference for forbs and shrubs depending on

the season grazing on steep or rocky areas.

Prefer flat or gently rolling terrain; usually avoid

Sheep on grasses and shrubs. terrain compared to cattle.

Intermediate grazers: Prefer forbs but can also graze Have adapted better to steep areas and rugged
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Shrub grazers and intermediate grazers: Consume a
Goat large number of forbs but can also graze on

significant amounts of grasses and shrubs. vegetation types.

Have adapted to a wide range of terrain and

Horse very little grazing on forbs and shrubs. areas.

Grass grazers: Primarily consume grasses, with Have adapted mainly to plains and semi-desert

Cattle and horses generally feed on grasses, but they can also consume forbs and shrubs
depending on the season. Indeed, grass grazers tend to graze more on low-mass herbaceous
plants due to their wide mouths, short lips, and pointed tongue structures (NRC, 2007). Horses
primarily consume grasses (80% of their diet) but also eat small amounts of palatable plants
like clover. Grasses make up approximately 60-90% of the forage consumed by cattle.
However, during periods when grasses are fully utilized or dry up in the summer and leading
to a significant decline in forage quality, cattle tend to graze more on shrubs (Altin et al., 2011).

Goats are the primary shrub grazers (Dove, 2010). In addition to forbs and shrubs, they also
consume grasses and plants with high volatile oil content, especially during the growing season.
Their narrow and deep mouth structures, along with their agile lips and tongues, give them a
well-developed ability to consume the leaves and buds of woody plants.

Sheep, donkeys, and camels are categorized as intermediate grazers. These animals generally
prefer to graze on legumes and shrubs. Notably, sheep selectively graze on the most palatable
and nutritious parts of grasses, while also consuming forbs with high digestibility. They
typically eat a large amount of forbs and a smaller amount of shrubs. However, depending on

grazing practices and the season, they consume forbs and grasses in nearly equal amounts (Altin
etal., 2011).

3.1. Cattle Rangelands

Due to their large size, cattle do not enjoy roaming or climbing. Therefore, they tend to graze
in flat or gently rolling terrains. Even in rangelands with inadequate forage, they prefer not to
graze by wandering, which can lead to poor nutrition in such areas. Additionally, there are
differences among cattle breeds in their capacity to utilize sloped terrains. As the size of the
cattle decreases, their ability to graze on rugged areas increases. For example, cultured cattle
are approximately twice the size of our native breeds, and these breeds can utilize slopes of up
to 10%, while native breeds can manage slopes of up to 20% more effectively (Altin et al.,
2011). However, in areas with slopes between 10-30%, it is recommended to reduce the grazing
capacity by 30%, allowing for 70% capacity, while in areas with slopes between 30-60%, a
60% reduction is suggested, leading to a grazing capacity of 40% (Gokkus et al., 2015). In areas
with slopes exceeding 60%, grazing should not be conducted due to the high risk of erosion,
and such areas should be left in their natural state (Altin et al., 2011). Bailey (2001) reported
that smaller cattle breeds are better at utilizing rugged rangelands and tend to climb higher.
Similarly, Howery et al. (1996) noted that cattle breeds raised on sloped terrains are more
effective in grazing such areas compared to other breeds. Additionally, Bailey et al. (2006)
stated that with a good selection program, cattle breeds that can utilize sloped terrains more
effectively could be developed.

Cattle grasp plants that are at least 5-6 cm tall with their tongues and bring them into their
mouths. They tear the forage by compressing it between their lower and upper molars or
between the upper palate and the front teeth of the lower jaw, using a backward shaking motion
of their heads. Therefore, they typically prefer to consume taller and more sparsely developed
plants, particularly grasses. They tend to avoid short, rigid, and spiny plants. Additionally, due
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to their mouth structure, they are unable to selectively graze on and consume the leaves of
woody plants. Torok et al. (2014) reported that cattle consume forbs less frequently, while Toth
et al. (2018) found that cattle prefer plants with higher biomass more. Rose et al. (2012)
observed that cattle generally prefer to graze on tall grasses and that the remaining stubble
height is high (3-4 cm). Consequently, it is believed that cattle are the least damaging livestock
to rangelands and that they leave sufficient plant material for photosynthesis (Altin et al., 2011).
Rodriguez et al. (2023) noted that grasses are abundant in areas grazed by sheep, while forbs
are more prevalent in areas grazed by cattle. As a result, flat or nearly flat areas with tall plants
dominated by grasses are considered the most suitable rangelands for cattle.

3.2. Sheep Rangelands

Sheep are highly adaptable animals capable of effectively utilizing sloped and rugged terrains.
Their small body structure enables them to graze by moving around and climbing in rangelands.
It has been reported that sheep have a daily average grazing distance of 6 km, which can range
from 8 to 16 km (Cavusoglu and Akyiirek, 2017). Additionally, it has been noted that sheep
graze uniformly on slopes of up to 45% (Altin et al., 2011). In areas where the slope exceeds
45%, it is recommended to reduce the grazing capacity by 30%, allowing for grazing at a
capacity of 70% (Gokkus et al., 2015). Thanks to their natural climbing instincts, sheep
efficiently utilize ridges and peaks, and they can comfortably climb to elevations with snow
cover without discomfort. Therefore, high-altitude rangelands are quite suitable for sheep.
Furthermore, they can effectively utilize rangelands with rocky surfaces that larger livestock
tend to avoid.

Sheep gather grass with their lips and pinch it between their lips and the upper palate. With the
help of their lower teeth, they shake their heads back or sometimes forward to pull the plants.
Due to their small size, they generally prefer to graze on shorter plants. Their small mouth
structure allows sheep to be more selective in grazing the desired plants or plant parts. Because
of this unique mouth structure, they can selectively graze leaves one by one and can graze
shoots up to 3 cm in height. Additionally, their cleft upper lips enable them to consume plants
close to the soil surface more effectively (Cavusoglu and Akytirek, 2017). Indeed, it has been
noted that sheep graze plants closer to the ground compared to cattle and goats (Altin et al.,
2011).

Sheep are the livestock that consume the highest number of plant species in terms of the variety
of grazed plants. This characteristic allows them to utilize weak and moderately quality
rangelands more efficiently. Additionally, they graze a significant amount of forbs and also
consume the most nutritious and palatable parts of grasses. Especially forbs with high crude
protein content and high digestibility, along with legumes, are among the preferred forages for
sheep (Altin et al., 2011; Rose et al., 2012; Kog and ileri, 2016). Depending on seasonal
variations, they can consume forbs and grasses in nearly equal proportions (Table 2).
Furthermore, sheep can benefit from shrubs up to 20% during their feeding. Indeed, it has been
reported that sheep efficiently graze on shrubs during periods when favorable plants are limited
(Valderrabano et al., 1996). As a result, based on the aforementioned characteristics, sloped,
rugged, short-statured, and sparse vegetation areas are considered the most suitable rangelands
for sheep.

3.3. Goat Rangelands

Goats are more agile than sheep and can move easily even on very steep slopes without falling.
They are better at climbing sloped, uneven, and steep terrains compared to other farm animals.
In fact, it has been stated that goats prefer rugged and uneven terrains over flat areas (Arslan,
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2007). Like sheep, goats can graze without any problems on slopes of up to 45%, and their
tendency to roam is greater than that of sheep. They can cover an average distance of 14-15 km
per day (Yakan et al., 2007). Even when there is an abundance of forage in rangelands, they
prefer to graze while roaming. These agile animals can graze on rocky edges, steep slopes, and
even on cliffs that other farm animals cannot reach. Goats, which can exert more force on the
ground, can evaluate ridges and hills more effectively while grazing. Additionally, it has been
reported that goats can walk more easily on paths where cattle and sheep cannot (Ciirek and
Ozen, 2010). These animals can easily adapt to different geographical and seasonal conditions
as well as various plant species for feeding (Goetsch et al., 2014).

Lands with shrub vegetation are ideal grazing areas for goats. Goats are the best farm animals
for effectively utilizing scrubland areas (Dove, 2010). In Mediterranean countries, goats, which
hold significant economic importance in regions with shrubby rangelands, utilize the forages
produced in these areas in the most efficient way. Goats grazing in these rangelands particularly
prefer shrubs such as oak, blackthorn, cotton thistle, and broom (Altin et al., 2011). One of the
most important characteristics that distinguishes goats from other ruminants is their preference
for shrubs even when quality forage is available (Koyuncu, 2006). Similarly, the maquis found
in the Mediterranean climate zone in Turkey, although classified as forest, should be regarded
as natural goat rangelands. This is because grazing goats is the most suitable way to utilize this
vegetation. Proper grazing of these areas with goats is important for preventing erosion,
preserving biodiversity, and ensuring high productivity (Altin et al., 2011). Additionally, during
periods of increased grazing intensity and when rangeland forage dries up, the proportion of
shrubs in the goats' forage composition increases (Mellado et al., 2003).

The mouth structure and grazing behavior of goats are similar to those of sheep. They compress
the forages using their tongues and upper lips, shake their heads to pull them, and then chew
and consume them with their molars (Yakan et al., 2007). The only difference is that the incisors
of goats are angled outward. This structure allows goats to gnaw on tree trunks and bark
(Cavusoglu and Akytirek, 2017). Their small and narrow mouth structure enables them to graze
more effectively on woody materials and shrubs (Holechek, 1984). They can select and
consume the small leaves of thorny shrubs or the floral parts of leafless thorny bushes (Uzun et
al., 2015). Unlike sheep, they graze not from the base of the plants but from the leaves and
upper parts of the plants (Koyuncu and Tuncel, 2010). Another characteristic that distinguishes
goats from other livestock is their ability to stand on their hind legs to consume leaves, buds,
and shoots from tree branches (Cavusoglu and Akyiirek, 2017). Indeed, Altin et al. (2011)
reported that goats can graze on parts of trees and shrubs up to a height of 1.60 m. It has been
reported that when there is an abundance of moist and fresh forage, goats prefer tender forage
over shrubs and grass species over legumes (T6li, 2009). Similarly, while cattle and sheep
grazing in rangelands generally prefer the leaves of green plants, goats have been reported to
favor flowers and seeds (Uzun et al., 2015). In addition, goats can effectively graze on rangeland
areas that have been degraded by the overgrazing pressure of other livestock. Even under
conditions of excessive grazing pressure, they can obtain sufficient forage from these areas and
feed efficiently. Moreover, in situations where forage resources are limited, goats can quickly
adapt by changing their forage procurement strategies and continue to graze effectively. As a
result, goats are the livestock that benefit the most from shrubs, woody, and thorny plants.
Therefore, sloped, uneven, stony, steep, and brushy rangelands are considered ideal goat
grazing areas.
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3.4. Horse Rangelands

Although horses can graze in sloped and uneven terrains, they prefer to graze in flat and base
areas. Therefore, flatlands located near villages are considered the most suitable rangelands for
horses. Due to characteristics such as the vegetation cover, groundwater level, land, and soil
structure, horse rangelands generally resemble grassland cover. These rangelands consist of
short and dense vegetation that forms a good grass cover. Even in rangelands with sufficient
forage, horses prefer to graze without much movement. In sloped areas, it is known that horses
graze primarily on the backs, moderately on the hilltops, and most on the flatlands. Altin et al.
(2011) stated that they are largely adapted to semi-desert and plain regions, while Davies and
Boyd (2019) emphasized that horses also have grazing potential in wetland areas.

Among livestock, cattle, sheep, and goats have only lower front teeth, while horses possess both
upper and lower front teeth. Additionally, horses are the livestock that use their lips most
effectively during grazing. They gather grass with their agile lips and tear it with their teeth.
Their dental structure allows horses to graze on plant parts closer to the ground (Bott et al.,
2013; Williams et al., 2017). As a result, they graze lower, leaving 1-4 cm of stubble (Altin et
al., 2011). Because they are odd-toed, horses can damage the vegetation in the rangelands they
graze on with their hooves. For this reason, they are considered among the animals that cause
the most damage to rangelands. Indeed, Beever et al. (2008) reported that in rangelands where
horses are present, species diversity and total plant counts are lower compared to those without
horses. However, their short stay in rangelands and lower numbers limit their contributions to
rangeland degradation (Altin et al., 2011).

When examining grazing habits, it is observed that horses prefer high digestibility, quality
forages. For this reason, horses primarily graze on grasses while consuming very little forbs
and shrubs (Table 2). Scasta et al. (2016) reported that the feeding habits of cattle and horses in
rangelands are largely similar. However, since horses are non-ruminants, they cannot digest
high-fiber plants as efficiently as ruminant animals. Nevertheless, horses' preference for
particularly young and fast-growing grasses may be more related to their high sugar content
rather than their low lignin content (Randall et al., 2014). The most suitable plant species for
horse rangelands is considered to be Kentucky bluegrass (Poa pratensis), while tall fescue
(Festuca arundinacea) is recommended for areas where more grazing occurs. Therefore,
rangelands characterized by dominant grasses and flat, low-lying areas can be considered
suitable for horses.

3.5. Poultry Rangelands

Like other livestock, poultry such as turkeys, geese, and chickens graze in rangelands for their
nutrition. These animals are typically raised using pasture-based farming methods, grazing
throughout the day in low-lying areas close to villages. During the day, poultry grazing in the
rangeland are supplemented with grain feeds such as wheat, barley, and corn in their shelters
(Akin and Celen, 2020). Due to their short stature, poultry encounter challenges with grazing
and movement in rangelands with tall vegetation. Therefore, flat areas with rosette-form or
prostrate plants are more suitable for poultry rangelands. In addition to grazing on grasses,
poultry raised in rangelands also feed on fruits, seeds, earthworms, and insects. This fresh
forage, along with worms and insects, contributes to improved product quality in poultry (Oral
and Ak, 2020). Indeed, Ponte et al. (2008) reported that the meat quality of rangeland-raised
poultry has a high nutritional value. Furthermore, it has been reported that the meat of poultry
raised on rangelands has low fat content while being rich in minerals and vitamins (Sossidou et
al., 2015). Similarly, it has been noted that the Omega-6/0Omega-3 fatty acid ratio in these
animals is within ideal ranges due to their pasture-based diet (Oral and Ak, 2020).
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In poultry farming, forage costs account for approximately 70% of total expenses (Ipek and
Sozcti, 2015). Incorporating rangelands into grazing can lead to savings of around 30% on
forage costs (Oral and Ak, 2020). Therefore, it is recommended to allow animals to graze in
rangelands during certain hours of the day instead of using cage systems. Rangelands should
be supported with fencing, water troughs, additional feeders, and shaded areas. Indeed, negative
effects of cage-style farming on poultry include cannibalism, cage fatigue, inactivity, feather
pecking, and foot and leg deformities (S6zcili and Yilmaz, 2014). However, measures should be
taken to protect open grazing areas from predators such as wild birds, dogs, and wolves.
Additionally, extra precautions are necessary against parasitic and bacterial diseases (Ipek and
Sozcii, 2015).

Geese are among the poultry species that utilize rangelands most efficiently, consuming more
feed compared to other poultry (Kaya and Yurtseven, 2021). They stand out among poultry for
their low

housing requirements, resilience to cold climatic conditions, and resistance to disease agents
(Sarica et al., 2015). Additionally, feeding geese concentrated feeds is not economical; pasture-
based farming eliminates the need for expensive equipment and housing issues, offering a more
cost-effective approach (Oral and Ak, 2020). The high adaptability of geese to various climatic
and environmental conditions and their ability to produce high-quality meat in natural
rangelands provide advantages for pasture-based farming (Solé et al., 2016). Indeed, Akin
(2023) has reported that geese and turkeys are the most suitable species for this type of farming.
In pasture-based turkey farming, it is possible to achieve a feed saving of 15-20%, resulting in
cheaper turkey meat production. Turkeys can obtain a significant portion of their nutritional
needs from foraging on rangelands, utilizing residual plants and grasslands (Sengiil and Ekinci,
2017). The long lifespan, durability, and suitability for flock breeding of turkeys, along with
their ability to convert meager grasses, residual plant materials, and insects into meat, are
among the main advantages of turkey farming. Indeed, one of their greatest advantages is their
longevity compared to chickens (Kirkpinar and Mert, 2004). Chickens are typically kept in
small groups and roam freely in rangelands throughout the day (Fanatico et al., 2013). This
foraging allows chickens to meet their vitamin requirements, particularly beta-carotene. Due to
their digestive systems, it has been noted that 65% of their daily feed intake should consist of
grains (Sozcii and Ipek, 2016). Given that they can meet 20-30% of their nutritional needs from
rangeland, necessary adjustments should be made in feed formulations. The ideal rangeland
plant for poultry is white clover (Trifolium repens), and mixtures of white clover with timothy
grass and ladino clover with festuca can be successfully used for continuous poultry grazing
systems. Additionally, the use of grains in temporary or annual rangeland systems is more
appropriate for poultry rangelands. In conclusion, as previously mentioned, flat areas with
prostrate or rosette-form vegetation are the most ideal rangelands for poultry.

4. CONCLUSION

The sustainable and efficient use of rangelands depends on the development of appropriate
management strategies based on the grazing behaviors of animal species, vegetation, and land
characteristics. The less selective grazing behavior of large ruminants, due to their broad mouth
structures, contrasts with the more selective grazing habits of small ruminants, which graze
closer to the ground. These factors are crucial for the effective use of rangelands. It has been
determined that sheep and goats can graze more efficiently in sloped and uneven terrains, while
cattle and horses are more effective in areas with flat, dense vegetation. Additionally, areas with
low and flat vegetation have been identified as the most suitable grazing grounds for poultry.
The co-grazing of various animal species on the same rangeland has been emphasized as a
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means to enhance vegetation diversity, contributing to the sustainability of rangelands. This
review highlights the importance of selecting rangelands based on the types of grazing animals
in Turkey, as it can reduce livestock production costs, increase efficiency, and prevent
rangeland degradation.
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Ozet

Yem bitkisi iiretimi, tarim sektOriinlin siirdiirilebilirligi ve hayvancilik faaliyetlerinin
devamlilig1 agisindan kritik bir rol oynamaktadir. Bu ¢alismada, Erzurum ilinde yem bitkisi
iretimi yapan isletmelerde tarimsal destekten yararlanma durumunun sermaye yapilarina
etkileri incelenmistir. Arastirmanin verileri, 2021 yilinda Erzurum’un farkl il¢elerinde yonca,
korunga ve fig tiretimi yapan 306 isletmeyle yiiz yiize anketler yoluyla toplanmistir. Destek
alan ve almayan isletmelerin sermaye yapilari karsilastirilarak tarimsal desteklerin isletmelerin
0z sermaye tizerindeki etkileri ortaya konmustur. Elde edilen bulgular sonucunda, desteklerden
yararlanan ve yararlanmayan isletmelerin sermaye yapilarinda farkliliklar bulundugu
belirlenmistir. Calismanin sonuglari, yerel ve ulusal tarim politikalarinin gelistirilmesine katk1
saglayacak onemli bilgiler sunmaktadir.

Anahtar Kelimeler: Yem Bitkileri, Tarimsal Destekler, Sermaye
Abstract

Forage crop production plays a critical role in the sustainability of the agricultural sector and
the continuity of livestock activities. This study examines the effects of agricultural support on
the capital structures of enterprises engaged in forage crop production in Erzurum, Turkey. Data
for the research were collected through face-to-face surveys conducted with 306 enterprises
producing alfalfa, sainfoin, and vetch in various districts of Erzurum in 2021. By comparing
the capital structures of enterprises receiving support with those not receiving support, the
effects of agricultural subsidies on equity capital were highlighted. The findings reveal
significant differences in the capital structures of supported and non-supported enterprises. The
study provides valuable insights that can contribute to the development of local and national
agricultural policies.

Keywords: Forage Crops, Agricultural Supports, Capital
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1. GIRIS

Tarimsal {iretimde sermayenin Onemi, isletmelerin temel yapi taslarindan biri olmasindan
kaynaklanmaktadir. Uretim faktorlerinden biri olan sermaye, isletmelerin faaliyetlerini
siirdiirebilmek ve hedeflerine ulasabilmek icin gerekli olan iiretim araclaridir. isletmelerde yer
verilen sermayenin tiirii kadar miktar1 da 6nem arz etmektedir. Sermayenin tiirli bu sermayeden
etkin bir sekilde yararlanmaya etki ettigi gibi olmasi gerekenden az ya da fazla yer verilmesi de
etkinligi olumsuz etkilemektedir. Sermaye yapisi isletmelerin tiiriine ve iiretim sekline bagh
olarak ta degisebilmektedir. Rasyonel ¢alisan isletmelerde kabaca aktif sermayenin yarisinin
ciftlik sermayesinden, diger yarisinin ise isletme sermayesinden olusmasi istenmektedir (Erkus
vd. 1995; Karacan 1991; Tosun ve Giines 2018).

Yem bitkisi iiretimi, tarim sektoriiniin siirdiiriilebilirligi ve hayvancilik faaliyetlerinin
devamlilig1 agisindan biiyiik bir 6Sneme sahiptir. Tiirkiye'de tarim isletmelerinin sermaye yapisi,
ozellikle yem bitkisi lireten isletmeler icin kritik bir faktordiir, ¢iinkii bu isletmelerin verimliligi
ve karlilig1, sermaye kaynaklarinin etkin bir sekilde yonetilmesine bagli olmaktadir (Demirbas,
2018). Sermaye yapisi, isletmelerin uzun vadeli finansal kararlarini etkileyen bir unsurdur ve
isletmelerin siirdiiriilebilir bir biiyiime saglamasinda 6nemli bir rol oynamaktadir (Kara ve
Yilmaz, 2020).

Isletmelerin sermaye yapilarimin incelenmesi ve isletmeci tarafindan alinan Kararlarla veya
isletme faaliyeti ile iliskilendirilmesi gerekmektedir. Benzer kosullarda caligsan, aymi tip
isletmelerin sermaye yapilarinin, isletmecilerinin belirli konulardaki tutum ve davraniglarina
etkisinin belirlenmesi énem arz etmektedir. Boylece isletme kararlar ile sermaye yapisi
arasindaki iliski tespit edilerek isletmelerin tarim politikalar1 aracilifiyla yonlendirilmesi
saglanabilir.

Erzurum ili, Tirkiye’nin Dogu Anadolu Bolgesi’nde yer alan onemli hayvancilik
merkezlerinden biridir. Bu baglamda, Erzurum'daki yem bitkisi iireten isletmelerin sermaye
yapisinin incelenmesi hem yerel hem de ulusal diizeyde tarim politikalarinin gelistirilmesi i¢in
onemli bilgiler sunabilir. Bu calismada, Erzurum ilinde faaliyet gosteren yem bitkisi
iireticilerinin sermaye yapist detayli bir sekilde analiz edilerek, bu yapinin isletmelerin tarimsal
desteklerden yararlanma durumu ile birlikte ortaya ¢ikan degisimi irdelenmistir.

2. MATERYAL VE METOT

Bu ¢alismanin verileri, 2021 yilinda Erzurum ilinin Horasan, K&priikdy, Pasinler, Palandoken,
Yakutiye, Aziziye ve Askale il¢elerinde yonca, korunga ve fig iiretimi yapan isletmelerle yiiz
yiize gerceklestirilen anketlerle elde edilmistir. Calisma alani, TUIK verilerine gére, yem
bitkileri iiretim alanlarinin %75’ini olusturan yonca, korunga ve fig bitkilerini kapsayacak
sekilde belirlenmistir.

Ana popiilasyonda yer alan isletmelerden 6rnege girecek olanlarin se¢iminde basit tesadiifi
ornekleme yontemi kullanilarak isletmeler se¢ilmis ve bu yonteme gore drnege girecek isletme
sayist %10 hata payr ve %90 giivenilirlik sinirlart igerisinde formiil 1 yardimiyla tespit
edilmistir (Cicek ve Erkan 1996).

N * g2

" (N—1)*D +0?
n = Anket yapilacak isletme sayisi,

n

(1)

N= Popiilasyondaki isletme sayisidir. Calismada 7 ilgedeki yem bitkileri iiretimi yapan toplam
isletme sayis1 9.790’dir. Ancak isletme sayis1 belirlenirken 1 da altindaki (%2,66) ve 300 da
iistiindekiler (%0,07) varyansi bliylittiigii i¢in ihmal edilmistir ve 9.457 olarak alinmistir.
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o’ yem bitkileri arazisinin biiyiikliigiine gore varyans degeri olup degeri 825,8’dir.
D = (d?/ z?) selinde hesaplanmaktadir ve 2,7’ dir.

d = Ornek ortalamasindan miisaade edilen hata miktar1 (X * 0,10) olup 2,71 dir.

% = Isletme basina diisen ortalama arazi miktaridir ve degeri 27,1 da’dir

z = Hata oranina gore standart normal dagilim tablosundaki z degerini gostermektedir ve degeri
1,65tir.

_ Nxg? _ 9457x825,8
T (N-1)*D+02  9456%2,7+825,8

n = 305,45~306 anket uygulanmistir.

306 isletmeden 253’linlin yem bitkileri destegi aldigi 53’tiniin ise higbir destekten
yararlanmadig1 gozlemlenmistir. Calismada destek alan isletmeler baglaminda 253 isletmenin
ortalamasi, destek almayan igletmelerde ise 53 isletmenin ortalamasi {izerinden hesaplamalar
yapilmistir. Yem bitkisi destegi alan ve almayan isletmelerin sermaye yapilarini belirlemek i¢in
sermayenin fonksiyonlarina dayali bir siniflandirma kullanilmig ve bu degerler ortalama
iizerinden hesaplanmustir.

Tablo 1. Sermayenin Fonksiyonlarina Goére Siniflandirilmasi

A. Aktif (Varliklar) Sermaye B. Pasif (Kaynaklar) Sermaye
1. Arazi (¢iftlik) sermayesi (a+b-+c+d+e) 1. Yabanct Sermaye (a+b+c+d)
a. Toprak sermayesi a. Arazi karsilig1 ipotek borglar
b. Arazi 1slahi sermayesi b. Banka ve kooperatif borc¢lari
c. Bina sermayesi c. Adi borglar

d.Nebat sermayesi (1+2+3+4) d. Cari borglar

1. Meyve agaglari sermayesi 2. Oz Sermaye

2. Bag sermayesi

3. Orman agaglar1 sermayesi

4. Tarla veya tarla demirbagi sermayesi

e. Av ve Balik sermayesi

2. Isletme sermayesi (a+b)

a. Sabit isletme sermayesi (1+2)

1. Hayvan sermayesi (canli demirbas)

2. Alet ve makina sermayesi (cansiz demirbas)
b. Déner isletme sermayesi (1+2)

1. Malzeme ve mithimmat sermayesi

2. Para sermayesi

Aktif sermaye; arazi ve isletme sermayesinin toplamindan olugsmakta olup, isletmenin tiim
sermaye unsurlarini ifade eder (Akay, 1996; Cetin ve Tipi, 2007). Arazi sermayesi; toprak
varlig1, arazi 1slahi, bina, nebat sermayesi ve tarla demirbaslar1 degerlerini kapsar (Karagolge,
1996). Toprak varligi, yerel alim-satim degerlerine gore belirlenmis, kiraya veya ortaga verilen
araziler de dahil edilmistir (Askan ve Dagdemir, 2016). Arazi 1slah1 varligi ise maliyet bedeliyle
hesaplanmis, ancak bu calisma i¢in mevcut olmadigindan dahil edilmemistir (Biilbiil, 1979).
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Bina varlig1, yeni yapilar i¢in maliyet bedeli, eski yapilar i¢in ise kullanim siiresi ve mevcut
durum dikkate alinarak degerlendirilmistir (Kiziloglu, 1989). Nebat sermayesi, meyveli ve
meyvesiz agaglardan olusur; meyvesiz aga¢lar odun degeri lizerinden hesaplanmigtir (Peker,
1997). Tarla demirbaslari, ekimden hasata kadar devam eden nebatlar1 kapsar ve tohum,
biiyiimekte olan bitkiler ile nadas alanlar da igerir (Kiziloglu, 1995).

Isletme sermayesi, tarrmsal iiretimde ciftlik sermayesinin verimli kullanilmasini saglayan sabit
ve doner sermayelerden olusur (Erkus, 1979). Sabit sermaye, hayvan ve alet-makine varliklarim
icerir; hayvanlar BBHB ye gore degerlenmis, alet-makine varliklari ise maliyet bedeli ve alim-
satim degerleriyle hesaplanmistir (Kiziloglu, 1989; Erkus ve Demirci, 1996). Doner sermaye,
malzeme-mithimmat ve para varliklarindan olusur; malzeme-mithimmat iiretim igin gerekli
unsurlari, para varlig1 ise nakit, mevduat ve alacaklar1 kapsar (Biilbiil, 1973; Kiral vd., 1999).

Pasif sermaye, isletmenin borglar ve 6z kaynaklarindan olusur (Kiziloglu, 1989; Unliier, 2017).
Yabanci sermaye, isletme borglar1 ve kiraya verilen arazilerin degerlerini igerir (Kiral vd.,
1999). Oz sermaye, aktif sermayeden yabanci sermayenin ¢ikarilmasiyla elde edilmistir
(Unliier, 2017; Tengiz vd., 2022).

3. ARASTIRMA BULGULARI VE TARTISMA

Tim isletmeler birlikte degerlendirildiginde {ireticilerin ortalama, 48 yasinda 33,55 yil
tecriibeye sahip ¢ogunlugunun ilkdgretim mezunu oldugu aile niifusunun 3,39 kisiden olustugu
ve isgiiciine kadin katiliminin %42 oldugu belirlenmistir. Ayrica isletmelerin %36’s1 tarim dis1
gelire sahiptir.

Aile isgiicii incelendiginde isletme basina diisen ortalama aile isgiicii 2,75 EIB’dir. Bunun 0,77
EIB’i kadm 1,98 EiB’i ise erkeklerden olusmaktadir. Yabanci isgiiciiniin ortalamasi ise 0,63
EIB’dir.

Isletmelerde arazi ¢esidine gore arazi degerlerinin ortalamalar1 Tablo 2°de belirtilmistir. Destek
alan igletmelerde tarla arazisinin degerinin toplam arazi degeri icerisindeki pay1 %66,03; destek
almayan igletmelerde ise %61,42°dir. Destek alan ve almayan isletmelerin her ikisi i¢in toplam
toprak varligi igerisinde tarla arazisi ¢ayir arazisinden fazla oranda bulunmakla birlikte destek
alan isletmelerde tarla arazisi toplam toprak varliginin %66,03’tinti olusturmaktadir. Bu oran
destek almayan isletmelerde %61,42dir. Destek alan isletmelerde tarla arazisinin sulanan
miktar1 %57,04 destek almayan isletmelerde ise %50,99°dur.

Tablo 2. Isletmelerde Cesitlerine Gore Toprak Varlig

Destek Alan isletmeler Destek Almayan isletmeler
Arazi Cesitleri ®) % ) %
1. Sulu Arazi 517 900 57,04 402.900 50,99
2. Kuru Arazi 81 630 8,99 82.430 10,43
Tarla Arazisi (1+2+3+4) 599.530 66,03 485.330 61,42
Cayir Arazisi 308.400 33,97 304.800 38,58
Toplam 907.930 100,00 790.130 100,00

Tablo 3’te Bina varlgi yer almaktadir. Buna gore ¢ift¢inin ikametgadhinin degeri %62,42 ile en
yiiksek orana sahiptir. Destek alan ve almayan isletmelerin bina degerine bakildiginda toplam
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bina degerinin %63,92°si ikametgah degerinden %36,08 inin ise isletme binalar1 olarak
degerlendirecegimiz ¢iftlik, samanlik ve diger binalarin degerinden olusmaktadir. Destek
almayan isletmelerde bu oranlar ise sirasiyla %52,53 ve %47,47°dir. Kumbasaroglu ve
Dagdemir (2011), Kara ve Kiziloglu (2012), Tengiz (2022) gibi benzer calismalarda da
ikametgah varliginin daha fazla paya sahip oldugu belirlenmistir.

Tablo 3. isletmelerde Bina Varlig

Destek Alan isletmeler Destek Almayan Isletmeler
Bina Nev’i ®) % ®) %
Ikametgah 192.400 63,92 114.720 52,53
Ciftlik, samanlik ve diger 108.590 36,08 103.670 47,47
Toplam 300.990 100,00 218.390 100,00

Tablo 4’te isletmelerde nebat varligi, her iki grupta da meyvesiz agag varligi bakimmdan daha
fazla paya sahip oldugu goriilmektedir. Meyveli ve meyvesiz aga¢ orami destek alan
isletmelerde sirasiyla %33,19 ve %66,81 destek almayanlarda ise %27,78 ve %72,22 “dir.
Benzer oran, Erzurum ili i¢in Kumbasaroglu ve Dagdemir (2011) c¢alismasinda da
goriilmektedir.

Tablo 4. Isletmelerde Nebat Varlig

Destek Alan isletmeler Destek Almayan isletmeler

®) % ®) %
Meyveli Agag Varligi 3.800 33,19 2.100 27,78
Meyvesiz Agag Varlig 7.650 66,81 5.460 72,22
Toplam 11.450 100,00 7.560 100,00

Tablo 5’te tarla demirbasinin destek alan isletmelerde ortalama 21.564 b, destek almayan
isletmelerde ise ortalama 16.520 b oldugu belirlenmistir.

Tablo 5. Isletmelerde Tarla Demirbas1 Varlig

Destek Alan isletmeler Destek Almayan isletmeler

Tarla Demirbasi ®) ®)

Nadas, Tohum, Giibre 21.564 16.520

Tablo 6’ya gore arazi sermaye unsurlarinin destek alan ve almayan isletmelerde dagilimi benzer
sekilde oldugu belirlenmistir. Ayrica arazi sermayesi unsurlarindan biri olan arazi 1slah1 varlig
herhangi bir isletmede mevcut olmadigindan dahil edilmemistir. Benzer ¢alismalarda da arazi
1slah1 varligr hesaba dahil edilmemistir (Kumbasaroglu ve Dagdemir 2011; Karadas ve
Kiziloglu 2013). Isletmelerde ¢iftlik sermayesinde en biiyiik paya sahip olan unsur toprak
varligidir. Destek alan ve almayan her iki grup isletme igin arazi sermayesi igerisinde toprak
varligi sirasiyla %73,11 ve %76,52 oraniyla en yiiksek degerde yer alirken bunu sirasiyla bina
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varlig1 %24,23 ve %21,15, tarla demirbas1 varlig1 %1,74 ve %1,60 ve nebat varligi %0,92 ve
%0,73 oranlaryla takip etmektedir.

Tablo 6. Isletmelerde Ciftlik (Arazi) Sermayesi

Arazi Sermayesi Unsurlari

Destek Alan isletmeler Destek Almayan isletmeler

(®) % ®) %
Toprak Varligi 907.930 73,11 790.130 76,52
Bina Varligi 300.990 24,23 218.390 21,15
Nebat Varligi 11.450 0,92 7.560 0,73
Tarla Demirbasi 21.564 1,74 16.520 1,60
Toplam 1.241.934 100,00 1.032.600 100,00

Tablo 7°de isletmelerin BBHB cinsine c¢evrilmis toplam hayvan varligi ve degeri yer

almaktadir.

Destek alan isletmelerde ortalama 589.664 1 ve destek almayan igletmelerde ise 263.867 b
hayvan varligi tespit edilmistir. Erzurum ili kiigiikbas hayvan yetistiriciliginde avantajli bir
yapiya sahip olmasina ragmen son yillarda koyun ve ke¢i sayisinda dnemli diizeylerde diisiisler
ve buna bagli olarak yillar itibariyle liretimde azalmalar ortaya ¢ikmistir (Kopuzlu vd 2016).
Bu baglamda incelenen isletmelerde kiiclikbas hayvan varligi destek alan isletmelerde
biiyiikbas hayvan varhgina gore az bir oranda bulunmaktadir. 102

Tablo 7. isletmelerde Hayvan Varh@

Destek Alan isletmeler (b)

Destek Almayan isletmeler (b)

Biiyiik Bas Hayvanlar
Inek

Diive

Tosun

Dana

Kiiciik Bas Hayvanlar
Koyun

Kuzu

Keci

Oglak

Kiimes Hayvanlar:

Toplam Hayvan Varhgi

580.737

281.045

31.350

209.392

58.950

8.927

5.212

1.728

1.002

985

589.664

263.867

182.978

28.671

35.693

16.525

263.867
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Isletmelerin alet makine varligi Tablo 8’de paylasilmistir.
Tablo 8. isletmelerde Alet-Makine Varlig

Destek Alan isletmeler Destek Almayan Isletmeler
Alet ve Makineler ®) % ®) %
Traktor 192.750 56,09 105.754 58,69
Romork 34.111 9,93 22.830 12,67
Pulluk 14.260 4,15 7.471 4,15
Mibzer 18.123 5,27 10.245 5,69
Balya Makinesi 50.968 14,83 20.283 11,26
Tirmik 8.609 2,51 1.107 0,61
Biger Dver 11.626 3,38 4.085 2,27
Patos 5.553 1,62 5.283 2,93
Diger 7.625 2,22 3.126 1,73
Toplam 343.625 100,00 180.184 100,00

Destek alan isletmelerde traktor varligi %56,09’luk paya sahip olup toplam makine varligi
343.625 b, destek almayan isletmelerde ise traktor varligi %58,69’luk paya sahip olup toplam
makine varligr 180.184 b olarak belirlenmistir. Erzurum ilinde yapilan benzer ¢aligmalarda da
traktor varhigi en biiyiik paya sahiptir (Kara ve Kiziloglu 2012). Tablo 9’da sabit isletme
sermayesi degeri paylasiimistir.

Tablo 9. Isletmelerde Sabit Isletme Sermayesi

Destek Alan isletmeler Destek Almayan isletmeler
(®) % (b) %

1. Alet ve Makine 343.625 36,82 180.184 40,58

2. Hayvan Varligi 589.664 63,18 263.867 59,42

Sabit isletme Sermayesi 933.289 100,00 444,051 100,00

Isletmelerde sabit isletme sermayesi alet-makine ve hayvan varligmmin toplamindan
olugmaktadir. Destek alan isletmelerde 933.289 1, destek almayan isletmelerde ise 444.051
olarak hesaplanmustir. Isletmelerde hayvan varhiginin payi alet ve makine varligindan yiiksektir.
Son yillarda biiyiikbas hayvan fiyatlarinin artis1 kayda deger derecede gozlemlenmistir (Ozkan
2020). Bu dogrultuda hayvan varlig1 degerinin paymin fazla olmasi beklenen bir sonugtur.
Tablo 10’da doner isletme sermayesi degerleri paylasilmistir.

Doner isletme sermayesini olusturan unsurlar malzeme-mithimmat varligi (isletmelerin
ambarinda bulunan tohumluk, yem, giibre, ilag, yakit, yakacak ve temizlik maddeleri ile
pazarda satilmak {lizere ayrilan {iriinlerin degerleri) ve nakit mevcudu ve alacaklardan (nakit
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para ve isletmelere verilen mazot, giibre, sertifikali tohumluk, hayvan ve yem destek 6demeleri
miktari) olusmaktadir. Isletme sermayesini olusturan unsurlarin dagilimina bakildiginda, sabit
isletme sermayesinin %98,39 ile 6nemli bir agirliga sahip oldugu goriilmektedir. Destek alan
ve almayan igletmeler arasinda bu oran benzer sekilde devam ederken, destek alan isletmelerde
sabit isletme sermayesi, destek almayanlara gore yaklasik iki kat, doner sermaye ise dort kat
daha yiiksektir.

Tablo 10. Isletmelerde Déner Isletme Sermayesi

Destek Alan isletmeler Destek Almayan isletmeler
®) % ® %

1. Malzeme-Mithimmat Varligi 4,212 26,44 1.796 44,30

2. Para Mevcudu ve Alacaklar 11.716 73,56 2.258 55,70

Déner isletme Sermayesi 15.928 100,00 4.054 100,00

Tablo 11°de isletme sermayesi degerleri yer almaktadir. isletme sermayesi sabit isletme
sermayesi ve doner isletme sermayesinin toplamindan olugmaktadir.

Tablo 11. isletmelerde Isletme Sermayesi

Destek Alan isletmeler Destek Almayan Isletmeler
®) % ®) %

1. Sabit Isletme Sermayesi 933.289 98,32 444.051 99,10

2. Doner 1$letme Sermayesi 15.928 1,68 4.054 0,90

isletme Sermayesi (1+2) 949.217 100,00 448.105 100,00

Tablo 12°de isletmelerin aktif sermaye degerleri yer almaktadir. Aktif sermayenin bilesenleri
ise c¢iftlik sermayesi ve isletme sermayesidir. Destek alan isletmelerin toplam aktif
sermayesinin bliylik bir kisminin (%56,68) c¢iftlik sermayesinden olustugu, isletme
sermayesinin ise %43,32'lik bir oranla daha diisiik kaldigi goriilmektedir. Destek almayan
isletmelerde ise ciftlik sermayesi orani daha yiiksek olup, %69,74 seviyesinde, isletme
sermayesi ise %30,26 oranindadir. Buna gore, destek alan isletmelerin isletme sermayesi,
destek almayanlara kiyasla daha dengeli bir dagilima sahip olup, ciftlik ve isletme sermayesi
arasindaki fark daha azdir.

Tablo 12. Isletmelerde Aktif Sermaye

Destek Alan isletmeler Destek Almayan isletmeler
®) % (®) %
1. Ciftlik Sermayesi 1.241.934 56,68 1.032.600 69,74
2. Isletme Sermayesi 949.217 43,32 448.105 30,26

Aktif Sermaye (1+2) 2.191.151 100,00 1.480.705 100,00
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Tablo 13’te isletmelerin pasif sermaye durumu paylasiimistir. Oz sermayenin hesabinda ise
pasif sermaye ile aktif sermayenin esitlik durumundan faydalanilmis (Kumbasaroglu ve
Dagdemir 2011) ve bu bakimdan aktif sermaye degerinden yabanci sermaye ve kiraya-ortaga
tutulan arazinin kiymet miktar1 toplami ¢ikarilarak 6z sermaye degerine ulasiimigtir. Oz
sermaye, tarimsal destekleri icerdiginden destek alan isletmelerde miktar olarak fazla olmasina
neden olmaktadir. Tablodaki verilere gore, sermaye kaynaklar1 agisindan destek alan
isletmelerin biiylik kism1 6z sermayeden (%93,91) olusurken, yabanci sermaye (%2,09) ve
kiraya tutulan arazilerin degeri (%4,00) daha diisiik oranlarda yer almaktadir. Destek almayan
isletmelerde ise 0z sermaye orani daha yiiksektir (%97,13), ancak yabanci sermaye (%1,87) ve
kiraya tutulan arazilerin degeri (%1,00) daha diisiik seviyelerdedir. Genel olarak, her iki isletme
grubu da agirlikli olarak 6z sermayeye dayanmaktadir, ancak destek alan isletmelerde diger
kaynaklarin orani daha fazladir.

Tablo 13. Isletmelerde Pasif Sermaye

Destek Alan Isletmeler Destek Almayan Isletmeler
Sermaye Kaynaklari

®) % ®) %
Yabanci Sermaye (Ziraat Bankasi, Koop., 45.907 2,09 27.736 1,87
Tiiccar, Sahis)
Kiraya veya Ortaga Tutulan Arazinin 87.642 4,00 14.812 1,00
Kiymeti
Oz Sermaye 2.057.602 93,91 1.438.157 97,13

Toplam 2.191.151 100,00 1.480.705 100,00

4. SONUC VE ONERILER

Destek alan igletmelerin doner isletme sermayesi, destek almayanlara oranla dort kat daha
fazladir. Bu, desteklerin isletmelerin giinliik ticari faaliyetlerini finanse etme kapasitesini
artirdigini gostermektedir. Destek alan isletmelerin aktif sermaye degerlerinin destek almayan
isletmelere kiyasla daha yiiksek oldugu gozlemlenmistir. Destek alan isletmelerin 6z sermaye
orani, destek almayanlara gore Onemli Ol¢iide daha yiiksektir. Bu durum, desteklerin
isletmelerin finansal kaynaklarini giiclendirdigini ve siirdiiriilebilir biiyiimeye katki sagladigini
gostermektedir.

Oz sermayenin pasif sermayeye orami destek alan isletmelerde daha yiiksek oldugu
belirlenmistir. Destek alan isletmelerin ¢iftlik sermayesi, sabit isletme sermayesi, alet-makine
varliklar1 ve aktif sermaye degerlerinin, destek almayanlara gore genellikle daha yiiksek oldugu
gorilmektedir. Bu durum, tarimsal desteklerin ciftcilerin kaynak ve sermaye ihtiyaclarim
karsilamada etkili oldugunu ve isletmelerin iiretim siireclerinde siirdiiriilebilirlige 6nemli katki
sagladigini gostermektedir.

Hem destek alan hem de almayan isletmelerin sermaye yapis1 agirlikli olarak 6z sermayeye
dayanmaktadir. Ancak destek alan isletmelerin yabanci sermaye ve kiraya tutulan arazilerin
kiymetinden daha fazla faydalandigi belirlenmistir. Bu durumda destek alan igletmelerin daha
fazla sermaye kaynagi gesitliligi gosterdigi sOylenebilir. Bu durum, destek alan isletmelerin
sermaye yapisinda esneklik ve ¢esitlilik kazandigini, dolayisiyla daha fazla finansman imkanina
sahip olduklarin1 gosterebilir. Dolayisiyla destek alan isletmelerin daha saglam bir finansal yap1
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sergiledigi, bu sayede piyasa dalgalanmalarina karsi daha dayanikli olduklari sonucuna
varilmustir.
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Ozet

Israil-Gazze catismasi, bolgedeki tarimsal tedarik zincirlerini derinden etkilemekte ve bu
durum, risk yonetimi ile dayaniklilik stratejilerini 6n plana ¢ikarmaktadir. Tarim sektorii, savas
ve ¢atigma ortamlarinda ciddi kesintiler yasayarak bolgesel gida giivenligini tehdit eder. Bu
baglamda, Israil-Gazze catismasi gibi uzun soluklu anlasmazliklar, tarimsal iiretimdeki
kesintilere, lojistik engellerine ve temel gida iirlinlerine erisimde zorluklara neden olmaktadir.
Catisma ortamlarinda tedarik zincirlerinin kirilgan hale gelmesi, bolgedeki ciftgilerin ve gida
tedarik¢ilerinin ekonomik siirdiiriilebilirligini de olumsuz etkiler. Risk yonetimi, bu tiir
catismalara karsi tarimsal tedarik zincirlerini korumanin 6nemli bir unsuru olarak karsimiza
cikmaktadir. Catigma bolgelerinde, risk analizleri ve kriz yonetim planlarinin gelistirilmesi,
tarimsal {iretimin siirekliligini saglamada hayati rol oynar. Ayrica, lojistik zorluklar, 6zellikle
driinlerin taginmasinda karsilagilan fiziksel engeller nedeniyle, alternatif tedarik yollar
yaratmay1 zorunlu hale getirmistir. Kriz donemlerinde uygulanan lojistik stratejiler, bolgedeki
tarimsal iiriinlerin dagitimin1 ve pazarlara erisimini saglamaya yonelik ¢esitli ¢coziimler sunar.
Bolgesel tarim sektoriinde dayanikliligi artirmaya yonelik stratejiler de 6nem tagimaktadir.
Israil ve Gazze'deki ciftciler, yerel iiretim kapasitelerini artirarak ve kooperatif iiretim
sistemleriyle dayaniklilig1 artirmaya ¢alismaktadirlar. Bunun yan sira, uluslararasi yardimlar
ve dis tedarik aglari, ¢atisma donemlerinde tarimsal iiretimi siirdiirebilmek i¢in kritik bir rol
tistlenmektedir. Sonug olarak, tarrmsal dayamklilig1 artiran stratejiler, Israil-Gazze ¢atismasi
gibi uzun soluklu anlagsmazliklarin tarimsal tedarik zincirleri iizerindeki yikici etkilerini
azaltmada biiyiik 6nem tasir.

Anahtar kelimeler: Tarimsal tedarik zincirleri, risk yonetimi, dayaniklilik stratejileri
Abstract

The Israel-Gaza conflict profoundly impacts regional management chains, bringing risk
management and resilience strategies to the forefront. The agricultural sector faces significant
disruptions in war and conflict environments, threatening the region. In this context, prolonged
conflicts like the Israel-Gaza dispute lead to production disruptions, logistical barriers, and
difficulties in accessing essential food products. The fragility of supply chains in conflict zones
negatively affects the economic sustainability of farmers and food suppliers in the region. Risk
management plays a crucial role in protecting supply chains from such conflicts. In conflict
zones, developing risk analyses and crisis management plans is vital to ensuring the continuity

108



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

of production. Furthermore, logistical issues, particularly physical barriers under deteriorating
conditions, necessitate the formation of alternative supply routes. Crisis-period logistics
strategies offer various solutions to maintain local production's distribution and access to
markets. Strategies to enhance resilience in regional agriculture are also emphasized. Farmers
in Israel and Gaza are working to increase local production capacities and enhance resilience
through cooperative production systems. Additionally, international aid and external supply
networks play a critical role in maintaining agricultural production during conflict periods. In
conclusion, strategies to enhance resilience are essential in mitigating the disruptions of supply
chains caused by prolonged conflicts like the Israel-Gaza conflict.

Keywords: Agricultural supply chains, risk management, resilience strategies
1. GIRIS

Tarimsal tedarik zincirleri, tarimsal iiriinlerin tiretimden tiiketiciye ulagsmasina kadar gecen tiim
asamalar1 iceren karmasik bir sistemdir. Bu zincirler, yalnizca yerel iireticileri degil, ayni
zamanda tiiketicileri de dogrudan etkileyen kritik bir rol oynamaktadir. Tarimsal tedarik
zincirleri, bdlgesel gida giivenligini saglama konusunda kilit bir isleve sahiptir. Ozellikle
gelismekte olan iilkelerde, tarim sektorii hem ekonomik hem de sosyal agidan hayati 6neme
sahiptir (Lang & Hu, 2021). Ancak, bu zincirlerin kirilgan yapisi, 6zellikle catisma bolgelerinde
ciddi riskler dogurabilir. Israil-Gazze c¢atismasi gibi uzun siireli anlasmazliklar, tarimsal
iretimdeki kesintiler, lojistik zorluklar ve ekonomik siirdiiriilebilirligi tehdit eden birgok faktor
nedeniyle bu zincirlerin isleyisini aksatmaktadir (Khara, Riedy & Ruby, 2021). Catisma
ortamlarinda tarimsal tedarik zincirlerinin korunmasi, sadece ekonomik dengeyi degil, aym
zamanda bolgedeki gida giivenligini saglamak i¢in de kritik 6neme sahiptir.

Israil-Gazze catismasi, bolgedeki tarimsal iiretim, dagitim ve ticaret siireglerinde ciddi
kesintilere neden olmustur. Bu catisma, tarimsal liretim kaynaklarina erisimi sinirlamakta,
ciftcilerin tarlalarina ulagsmasini engellemekte ve iiretim siireglerini dogrudan etkilemektedir.
Ozellikle tarimsal iiriinlerin pazara ulagsmasinda yasanan lojistik zorluklar, bélgedeki gida
giivenligini tehdit etmektedir. Ayrica, iiretim siireclerindeki kesintiler ve ¢ift¢ilerin karsilastigi
zorluklar hem yerel ekonomiyi hem de uluslararasi ticareti olumsuz yonde etkilemektedir
(Okur, Onay & Ugar, 2023). Catisma, ayn1 zamanda tarim sektoriinde istthdam kaybina ve yerel
pazarlarin ¢okmesine neden olarak, sosyo-ekonomik dengeleri derinden sarsmaktadir (Ede &
Yalgin, 2023).

Bu zorluklar, sadece fiziksel erisim sorunlariyla sinirli kalmamakta, ayn1 zamanda finansal
olarak da biiyiik baskilar yaratmaktadir. Ciftciler, girdi maliyetlerindeki artislar ve lojistik
masraflarin yilikselmesi nedeniyle iiretim kapasitelerini diisiirmek zorunda kalmakta ve bu da
genel tarimsal tliretimde 6nemli azalmalar yaratmaktadir (Khara, Riedy & Ruby, 2021). Sonug
olarak, Israil-Gazze ¢atismasi, tarimsal iiretimin yan1 sira, bélgedeki ekonomik yapiy1 ve sosyal
dengeyi de ciddi sekilde etkilemektedir.

Tarim sektorii, ¢atisma bdlgelerinde sadece bir ekonomik faaliyet olmaktan Ote, sosyal ve
politik dengeyi saglayan bir faktor olarak da 6ne ¢ikmaktadir. Tarimsal {iretim, yerel halk igin
istthdam yaratmakta, gida giivenligini saglamaktadir ve bolgedeki yasam standartlarini
belirleyici bir rol oynamaktadir (Lang & Hu, 2021). Ancak, ¢atigma ortamlarinda bu sektor
biiyiik riskler altina girmektedir. Ozellikle Israil-Gazze bolgesinde, tarim sektdrii hem
ekonomik gecim kaynagi hem de sosyal istikrarin korunmasi igin kritik bir unsur olarak
goriilmektedir (Okur, Onay & Ugar, 2023).

Bolgedeki cifteiler, tarimin siirdiiriilebilirligini saglamak i¢in biiylik zorluklarla karsilagmakta,
catismalar nedeniyle iiretim kapasitelerinde diisiisler yasamakta ve bu durum, sadece ekonomik
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bir kayip degil, ayn1 zamanda sosyal yapinin zayiflamasina da neden olmaktadir. Tarim sektorti,
bu anlamda bolgedeki sosyal yapiyr koruyan ve istikrari saglayan onemli bir giictiir. Bu
baglamda, ¢atisma donemlerinde tarimin korunmasi ve siirdiiriilebilirliginin saglanmasi, sadece
ekonomik degil, ayn1 zamanda sosyal ve politik dengeler acisindan da biiyiik 6nem tagimaktadir
(Ede & Yalgin, 2023).

2. CATISMA ORTAMINDA TARIMSAL TEDARIK ZINCIRLERI

Israil-Gazze catismasi, bolgedeki tarimsal iiretim siireglerinde ciddi aksakliklara neden
olmustur. Ozellikle catismalarin yogun oldugu dénemlerde ¢iftilerin tarlalarma erisimindeki
engeller, iiretim kapasitelerinde belirgin bir diisiise yol agmistir. Bu durum, yalmzca gida
giivenligini degil, bolgedeki ekonomik siirdiiriilebilirligi de tehlikeye atmaktadir (Lang & Hu,
2021). Uretim siireglerindeki bu kesintiler, bdlgedeki ¢iftcilerin ekonomik olarak daha kirilgan
hale gelmesine ve dis yardimlara bagimliligin artmasina neden olmustur. Uzun vadede, bu
kesintilerin tarimsal liretim kapasitesini kalic1 olarak azaltabilecegi ve tarim altyapisinin zarar
gormesi nedeniyle liretim dongiistinlin ciddi sekilde sekteye ugrayacagi tahmin edilmektedir
(Khara, Riedy & Ruby, 2021).

Catisma ortamlari, tarimsal {iriinlerin tasinmasinda 6nemli lojistik sorunlara neden olmaktadir.
Israil-Gazze c¢atismasi swrasinda, tarmmsal {iriinlerin pazara ulasmasi biiyiik olciide
engellenmistir. Yol blokajlari, giivenlik tehditleri ve sinir gegislerindeki kisitlamalar, iiriinlerin
zamaninda ve glivenli bir sekilde tasinmasini zorlastirmistir (Ede & Yalgin, 2023). Bu lojistik
engellerin bir sonucu olarak, bolgedeki tarimsal tedarik zincirleri kirilgan hale gelmis, {iriin
kayiplar1 artmis ve fiyatlar yiikselmistir. Ureticiler, iiriinlerini pazara ulastiramadiklar1 igin
ciddi gelir kayiplar1 yasamis ve bu da bolgedeki ekonomik siirdiiriilebilirligi olumsuz yonde
etkilemistir (Okur, Onay & Ugar, 2023).

Catisma dénemlerinde en biiyiik tehditlerden biri, gida giivenliginin tehlikeye girmesidir. israil-
Gazze catismasi, bolgedeki gida giivenligini ciddi sekilde sarsmis ve niifusun temel gida
maddelerine erisimini zorlastirmistir. Tarimsal {iretimdeki kesintiler ve lojistik sorunlar,
bolgedeki gida arzim azaltmis ve temel gida maddelerinin fiyatlarmi artirmistir. Ozellikle
catisma bolgelerinde, yoksul kesimlerin gida maddelerine erisimi biiyiik 6l¢lide azalmis ve bu
durum, halk saglig1 lizerinde olumsuz etkilere yol agmistir (Lang & Hu, 2021). Ayrica, gida
giivensizligi, catismanin yarattig1 sosyo-ekonomik istikrarsizligi daha da derinlestirmistir.

2.1. Risk Yonetimi ve Lojistik Stratejileri

Tarimsal tedarik zincirlerinin siirekliligini saglamak i¢in, catisma bolgelerinde risk yonetimi
stratejilerinin ve kriz yonetim planlarimin hayata gecirilmesi hayati dnemdedir. Israil-Gazze
catigsmasit gibi durumlarda, ¢atismanin tedarik zincirleri tizerindeki etkilerini hafifletmek icin
proaktif yaklasimlar gelistirilmelidir. Risk yonetimi stratejileri, tedarik zincirinde olusabilecek
aksakliklar1 6nceden tespit etmeye ve riskleri en aza indirgemeye odaklanir. Bunun bir pargasi
olarak, tedarik zinciri kontrol sistemleri kullanilarak, riskli bolgelerdeki potansiyel aksakliklar
daha etkin sekilde izlenebilir (LMA Consulting Group, 2023). Bu sistemler, 6zellikle catisma
donemlerinde tedarik zincirinin kirllgan bolgelerini tespit etmek ve kriz yonetimi stratejilerini
hizl bir sekilde devreye sokmak i¢in gereklidir.

Catigma bolgelerinde, bu stratejilerin uygulanmasi, tarimsal {iretim siireclerinin kesintisiz
devam etmesini saglamak icin kritik 6nem tasir. Bu siiregte risk analizlerinin etkin bir sekilde
yapilmasi, lojistik ve tedarik operasyonlarinin daha siirdiiriilebilir olmasina katki saglar. Kriz
donemlerinde planlanan miidahale stratejileri, tedarik zincirinin her halkasinin korunmasini ve
olas1 aksakliklarin en aza indirilmesini saglar (Israel-Hamas Conflict and Supply Chain
Disruptions, 2023).
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2.2. Catisma Bélgelerinde Lojistik Zorluklarin Asilmasi

Catisma ortamlarinda lojistik zorluklar, tarimsal iiriinlerin tasinmasin1 6nemli dl¢iide engeller.
Israil-Gazze catismasi sirasinda, dzellikle ulasim yollarinin kapanmasi ve limanlara yapilan
saldirilar nedeniyle lojistik siirecler ciddi sekilde etkilenmistir. Ornegin, Israil’in énemli
potasyum ihracat limanlarindan biri olan Ashdod, ¢atisma sirasinda risk altindadir. Limanlara
yonelik bu tehditler, tarimsal iiriinlerin pazarlara ulagmasint geciktirir ve ireticiler ciddi
kayiplar yasar (CRU Group, 2023).

Bu tlir durumlarda, lojistik zorluklar1 agsmak i¢in alternatif yollarin gelistirilmesi ve giivenli
ulasim aglarinin kurulmasi gerekir. Ayrica, tedarik zincirinin dayanikliligini artirmak icin kriz
donemlerinde esnek lojistik planlar gelistirilmelidir. Bu planlar, {irlinlerin depolanmasi ve
tasinmasi sirasinda olusabilecek aksakliklara kars1 6nlemler igerir.

2.3. Alternatif Tedarik Yollarmin Gelistirilmesi

Catisma donemlerinde tarimsal iirlinlerin pazarlara ulagmasini saglamak icin alternatif tedarik
yollarinin gelistirilmesi, tedarik zincirlerinin siirdiiriilebilirligi acisindan kritik 6neme sahiptir.
Catismalarin tedarik zincirlerine verdigi zarar, alternatif tedarik yollar1 ve depolama sistemleri
kullanilarak hafifletilebilir. Ornegin, Israil'de Ashdod limanindaki olasi aksakliklar nedeniyle
irlinlerin Kizildeniz'deki Eilat limani iizerinden yonlendirilmesi bir alternatif olarak
sunulmugtur. Bu tilir alternatif yollar, tarimsal tedarik zincirlerinin kesintiye ugramasini
onlemek i¢in etkili bir stratejidir (Trade.gov, 2023).

Sonug olarak, tarimsal tedarik zincirlerinin korunmasi i¢in hem risk yonetimi stratejilerinin
gelistirilmesi hem de lojistik siireglerin esnek hale getirilmesi gerekmektedir. Bu stratejiler,
catisma donemlerinde tedarik zincirinin siirdiirtlebilirligini saglayarak gida giivenligi
iizerindeki olumsuz etkileri hafifletebilir.

3. TARIMSAL DAYANIKLILIK STRATEJILERI

Yerel iretim kapasitesinin artirilmasi, ¢atisma bolgelerinde tarimsal tedarik zincirlerinin
siirdiiriilebilirligi i¢in kritik dneme sahiptir. Israil-Gazze gibi ¢atisma bolgelerinde, tarimsal
iiretim stireglerinin kesintisiz devam etmesi, yerel kaynaklarin ve tarimsal tekniklerin daha
verimli kullanilmastyla miimkiindiir. Yerel iireticilere saglanacak destek ve egitim programlari,
daha modern ve siirdiiriilebilir tarim tekniklerinin benimsenmesini saglar. Bu strateji, hem
tiretim miktarini artirir hem de ¢iftgilerin kriz donemlerinde iiretime devam etmelerine olanak
tanir (FAO, 2022). Ayrica, yerel iireticilerin kooperatifler aracilifiyla giiclendirilmesi, iiretim
maliyetlerini azaltarak siirdiiriilebilir bir ekonomik model olusturulmasina katki saglar (World
Bank, 2023).

Kooperatif iiretim sistemleri, ¢iftcilerin bir araya gelerek kaynaklarini ve bilgi birikimlerini
birlestirmelerine olanak tanir. Bu tiir sistemler, iireticilere pazarlama, iiriin isleme ve finansal
destek gibi konularda biiyiik avantajlar sunar. Ozellikle ¢atisma ortamlarinda, kooperatifler
tarrmsal dayamklilig1 artirmak igin dnemli bir aractir. Israil-Gazze bolgesinde, kooperatiflerin
ortak iiretim ve dagitim aglar1 olusturarak tarimsal tirlinlerin pazarlara daha giivenli ve diizenli
bir sekilde ulasmasini sagladig1 gozlemlenmistir (Ede & Yalgin, 2023). Kooperatifler ayrica,
bolgedeki kiiciik olgekli ciftcilerin bir araya gelerek daha biyiik pazarlara erigimini
kolaylastirmakta ve mali riskleri paylasarak kriz donemlerinde dayanikliligi artirmaktadir
(FAO, 2023).

Catisma bolgelerinde tarimsal iiretimi desteklemek ve tedarik zincirlerini siirdiirmek ig¢in
uluslararas1 yardimlarin rolii hayati éneme sahiptir. Uluslararas1 kuruluslar, yerel ¢iftcilere
finansal destek, tarimsal ekipman ve egitim saglayarak iiretim kapasitelerinin artirilmasina
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yardimet olur. Ornegin, Diinya Bankasi ve Birlesmis Milletler Gida ve Tarim Orgiitii (FAO)
gibi kuruluslar, Israil-Gazze bélgesindeki giftgilere yonelik acil yardim programlari ile tarimsal
dayanikliligr artirmaya ¢alismigtir (World Bank, 2022; FAO, 2023). Bu yardimlar, tarimsal
iiretim siireclerinin kesintiye ugramasini engelleyerek bolgesel gida giivenligini saglamaya
katkida bulunur. Ayrica, dis tedarik aglar1 ve uluslararasi ticaret kanallarinin gelistirilmesi,

tarimsal Uriinlerin diinya pazarlarina erisimini artirir ve bolgedeki ekonomik istikrar: destekler
(Trade.gov, 2023).

4. ISRAIL-GAZZE CATISMASININ TURKIYE'NIN TARIMSAL TEDARIK
ZINCIRLERINE VE DIS TICARETINE ETKILERi: ZORLUKLAR VE STRATEJIK
COZUMLER

Israil-Gazze catismasi, Tiirkiye'nin dis ticaret ve anlagmasi tedarik zincirleri {izerinde ¢ok yonlii
etkiler yaratmistir. Bu etkiler, 6zellikle anlasma ithalat ve ihracat oranlarinda belirgin hale
gelmistir. Tiirkiye, Israil'den onay aldilar (6zellikle giibre ve ileri tarim teknolojileri) ithal eden
onemli bir iilkedir. Ancak catigsmalarin yogunlagsmasiyla birlikte bu iirlinlere erisim zorlasti,
lojistik zorluklar ortaya ¢ikti ve Tiirkiye'nin yonetim planinin {iretim {iriinlerinde maliyet
artiglarina neden oldu (Davis, 2024; Brown, 2024).

Israil'deki limanlarin kapanmasi veya zarar gérmesi, Tiirkiye'nin ithalat kanallarin1 dogrudan
etkilemis ve bu durum, anlasmali tedarik zincirinde kesilmelere yol agmustir. Ozellikle Ashdod
gibi yiikleme limanlarinin kapasitelerinin diisiiriilmesi, anlagsmaya girilenlerin tedarik siirelerini
uzatmasi ve fiyatlari yiikseltmesi saglanmistir (Thompson & Wilson, 2024). Tiirkiye'deki
ciftciler ve tarim iireticileri, bu artan maliyetlerden etkilenmis ve iiretim maliyetlerini
karsilamakta zorlanmistir (Taylor, 2024).

Ote yandan, Tiirkiye'nin Israil'e yonelik anlasmasi da bozulmadan olumsuz etkilenmistir.
Meyve, sebze ve islenmis gida tiriinleri gibi piyasaya siiriilen anlagma {iriinleri, lojistik zorluklar
ve nakliye maliyetlerindeki artislar nedeniyle Israil pazarinda zamaninda bulunamamistir. Bu
durum, Tirkiye'nin anlagma ihracat gelirlerinde kayiplara yol a¢mis ve bu pazarin
siirdiiriilebilirligi riske girmistir (Johnson, 2024). Ayrica, Tiirkiye'nin biitce ydnetimi Israil ve
Gazze bolgesinde yasanan gilivenlik sorunlari nedeniyle tedarik politikasi uzamis ve ihracat
hacmi azalmistir (Parker, 2024).

Catigmanin nedeni oldugu bir diger 6nemli etki, enerji fiyatlarindaki artiglarin Tiirkiye'nin dig
ticaretine devam etmesidir. Tiirkiye'nin enerji ithalatindaki artisi, bolgedeki enerji fiyatlarinin
ylikselmesiyle birlikte yonetim {iretim maliyetlerini artirmis ve bu da i¢ piyasa iizerinde baski
yaratmustir (Smith, 2024). Enerji fiyatlarindaki artis, ayn1 zamanda lojistik sektoriindeki fiyat
artiglarina neden olarak nakliye maliyetleri artmis, Tiirkiye'nin hem ithalatin1 hem de ihracatini
olumsuz etkilemistir (Harris & Green, 2024).

Tirkiye'nin bu =zorluklarla basa c¢ikabilmesi i¢in toplanmasi gereken bazi Onlemler
bulunmaktadir. 11k olarak, alternatif tedarik zincirleri gerekmektedir. Tiirkiye, Israil ve Gazze
bolgelerindeki tedarik zincirlerine olan akisi azaltmak igin alternatif ticaret ortakliklari
gelistirilmelidir (Thompson & Wilson, 2024). Ozellikle yonetime girenler konusunda farkl
iilkelerle ticaret anlasmalarinin yapilmasi, tedarik zincirlerinin kirilganligini azaltacaktir
(Smith, 2024).

Ikinci olarak, Tiirkiye'nin lojistik altyapisimi giiglendirmesi gerekiyor. Lojistik ve depolama
sisteminin modernizasyonu, bozulan pazarlara daha hizli ve giivenli bir sekilde ulagmasin
saglar (Brown, 2024). Limanlarin kapasitelerinin degisebilmesi ve i¢ nakliye aglarinin
secilebilmesi, Tiirkiyenin yOnetimi ticaretinin daha siirdiiriilebilir olabilmesine katk1
saglayabilir (Parker, 2024).
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Ugiincii olarak, enerji kaynaklarina yatirim yapilmasi gerekmektedir. Enerjinin diisiiriilmesi ve
Tiirkiye'nin artirilmasinin azaltilmasi, yonetim liretim genislemelerinde genisleme, {iretimin
stirdiirtilebilirliginin artirilmast bulunacaktir (Harris & Green, 2024). Bu tiir yatirimlar hem
anlasma, hem iiretim hem de lojistik harcamalarinda enerji maliyetlerinin uzun siire
azaltilmasina yardimei olabilir (Davis, 2024).

Sonug olarak, Israil-Gazze catismasinin Tiirkiye iizerindeki dis ticaret iliskileri, yonetim tedarik
zincirlerinden enerji ve lojistik sektorlerine kadar genis bir alanda hissedilmektedir. Tiirkiye'nin
bu miimkiin olabilmesi icin tedarik =zincirlerini g¢esitlendirmesi, lojistik altyapisini
giiclendirmesi ve degistirilebilen enerji kaynaklarina yatirim yapilmasi kritik 6nlemler olarak
one ¢ikmaktadir. Bu stratejiler, Tiirkiye'nin yonetiminin iiretim ve ihracatin1 korumasina ve
krizlerin daha direngli hale gelmesine yardimci olabilir (Johnson, 2024; Thompson & Wilson,
2024).

5. SONUC

Sonug olarak, Israil-Gazze catismasi, Tiirkiye'nin anlasmali tedarik zincirleri ve dis ticaret
girenlere dagitilmasi ve enerji maliyetlerinin artmasi, Tiirkiye'nin yonetimi tiretim masraflarini
artirmis ve dis ticaret hacmini daraltmistir (Davis, 2024; Thompson & Wilson, 2024). Bu siirec,
Tiirkiye'nin yonetime girenlerdeki degisimini daha belirgin hale getirmis ve yonetim tiretim
stireclerini ortaya ¢ikarmistir (Smith, 2024). Ayrica lojistik sorunlar nedeniyle hem ithalat hem
de ihracat kanallarinda yasanan aksakliklar, Tiirkiye'nin Israil ve Gazze ile olan ticaretinde uzun
vadeli kirilganliklar yaratmistir (Parker, 2024).

Tiirkiye'nin bu etkilerden kurtulmasi ve yonetim zincirlerini daha direngli hale getirebilmesi
icin toplama 6nlemleri alinmasi gerekmektedir. Alternatif tedarik zincirlerinin gelistirilmesi
ve ticaret ortaklarinin gesitlendirilmesi, bu tiir krizlerin yasanmasini azaltmak icin etkili bir yol
olabilir (Thompson ve Wilson, 2024). Ayrica, lojistik altyapinin modernizasyonu ve
degistirilmesi enerjiye yatirnm yapilmasi, liretim maliyetlerinin azaltilmasina ve enerji
tikketiminin azaltilmasina katki kazancina (Harris & Green, 2024). Bu adimlar, Tiirkiye'nin
yonetim tedarik zincirlerinin siirdiiriilebilirligini artiracak ve gelecekte benzer krizlerden daha
az etkilenmesini saglayacaktir.

Sonug olarak, Israil-Gazze catismasinin yarattign olumsuz etkiler karsisinda Tiirkiye'nin
proaktif ve uzun vadeli stratejiler gelistirerek tedarik zincirlerini koruma ve dis ticareti
stirdiirilebilir kilma biiyiik 6nem verilecek (Brown, 2024; Smith, 2024).
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Ozet

Bu ¢aligma, hayvancilik derinlestirme pazarlama tercihlerini tedarik zinciri perspektifinden
incelenmektedir. Hayvancilik sektorii, ekonomik ve sosyal agidan kritik 6neme sahip olup,
kiiresel glivenlik ve gelir saglama agisindan gida katkisi bulunmaktadir. Tiiketici taleplerine
dayali pazarlama sistemi, siirdiiriilebilirlik, kalite, saglik ve etkinlik gibi unsurlarla uyumlu
olmahdir. Tiiketici tercihlerindeki degisim, hayvancilik sektoriindeki tretim, isleme ve
pazarlama stireglerini dogrudan etkilemekte; Saglikli ve siirdiiriilebilir iirlinler olan talep,
teknolojik yenilikleri tegsvik etmektedir. Verimliligin tedarik zinciri yonetimi ise gida giivenligi
ve tiiketicilerin kiiresellik beklentilerinin karsilanmasinin hayati bir rolii vardir. Bu makale,
demografik tanmitimlar, saglik, bilgilendirme, siirdiiriilebilirlik ve fiyat-kalite algilar1 gibi
unsurlarin turistik tercihleri ve pazarlama segenekleri lizerinde mevcut bulunmaktadir. Ayrica
yapay zeka, veri analitigi ve e-ticaret gibi dijital teknolojilerin, pazarlama ve tedarik zinciri
yonetiminin nasil dontstiirildiigii incelenmektedir. Gelismis ve gelisen pazarlar arasindaki
sicaklik degisimlerini karsilastirarak, kiiltiirel farkliliklara uyarlanmis teknik ve siirdiiriilebilir
iiretim modellerinin 6nemini vurgulamaktadir.

Anahtar kelimeler: Tedarik zinciri yonetimi, siirdiiriilebilir hayvancilik driinleri, tiiketici
tercihleri

Abstract

This study examines livestock marketing preferences from a supply chain perspective. The
livestock sector is critically important both economically and socially, contributing to global
food security and income generation. A consumer-driven marketing system must align with
elements such as sustainability, quality, health, and efficiency. Changes in consumer
preferences directly influence production, processing, and marketing processes in the livestock
sector; the growing demand for healthy and sustainable products stimulates technological
innovations. Efficient supply chain management plays a crucial role in ensuring food safety and
meeting global consumer expectations. This paper explores how factors such as demographics,
health awareness, information dissemination, sustainability, and price-quality perceptions
influence consumer preferences and marketing options. It also delves into how digital
technologies such as artificial intelligence, data analytics, and e-commerce are transforming
marketing and supply chain management. By comparing trends between developed and
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emerging markets, this study highlights the importance of adopting culturally adapted
techniques and sustainable production models.

Keywords: Supply chain management, sustainable livestock products, consumer preferences
1. GIRIiS

Hayvancilik sektorii, hem ekonomik hem de sosyal agidan kiiresel 6lgekte onemli bir yer
tutmaktadir. Tarim ve hayvancilik, diinya niifusunun gida giivenligini saglarken, ayni zamanda
onemli bir gelir kaynagi olusturur (FAO, 2020). Bu baglamda, hayvancilik {iriinlerinin
pazarlanmasi, hem {ireticiler hem de tiiketiciler agisindan biiyiik bir rol oynar. Pazarlama,
yalnizca tiriinlerin satisim1 degil, ayn1 zamanda tiiketici taleplerini anlamay1 ve bu taleplere
uygun stratejiler gelistirmeyi gerektirir (Kotler & Keller, 2016). Tiiketici davranislari,
pazarlama stratejilerinin belirlenmesinde temel bir unsurdur. Ozellikle siirdiiriilebilirlik, kalite,

saglik ve c¢evresel etkiler gibi faktorler, tiiketicilerin hayvancilik {irlinlerine yonelik
tercihlerinde belirleyici olmaktadir (Grunert, 2005).

Tiiketici tercihleri, gida endiistrisinde biiyiik bir etkiye sahiptir ve bu tercihlerdeki degisimler,
hayvancilik iiriinlerinin iiretim, isleme ve pazarlama siireclerini dogrudan etkiler (Vermeir &
Verbeke, 2006). Son yillarda, saglikli ve ¢evre dostu iirlinlere olan talep artisi, hayvancilik
iirlinlerinde 6nemli degisimler yaratmistir. Tiiketiciler, daha saglikl, siirdiiriilebilir ve ¢evreye
duyarli {rlinler talep ederken, bu talepler iireticileri yenilik¢i stratejiler gelistirmeye
zorlamaktadir (Aschemann-Witzel et al., 2019). Bu degisen talepler, iiriin fiyatlandirmasindan
ambalajlama ve tanitim stratejilerine kadar bir¢cok alanda etkili olmaktadir.

Bu siireglerin en kritik noktalarindan biri, tedarik zincirinin verimliligidir. Tedarik zinciri,
iiriinlerin iretim asamasindan tliketiciye ulastigi siireci kapsar ve bu siirecteki verimlilik,
iirlinlerin zamaninda ve kaliteli bir sekilde tiiketiciye ulasmasini saglar (Christopher, 2016).
Ozellikle gida giivenligi ve siirdiiriilebilirlik, hayvancilik iiriinleri tedarik zincirinin énemli
unsurlaridir. Tedarik zincirinde yasanan aksakliklar, tirtinlerin raf 6mriinii etkileyerek tiiketici
memnuniyetini olumsuz etkileyebilir (Lambert & Cooper, 2000). Bu nedenle, tedarik zinciri
yOnetimi, tiiketici taleplerine uygun bir sekilde dilizenlenmeli ve yenilik¢i yaklasimlar
icermelidir. Giintimiizde tiiketiciler, daha seffaf, siirdiiriilebilir ve hizli tedarik zincirleri talep
etmektedir, bu da hayvancilik sektoriinde dijitallesme ve inovasyonun gerekliligini
artirmaktadir (Ivanov et al., 2019).

2.TUKETIiCi TERCIHLERINI BELIRLEYEN FAKTORLER

Tiiketici tercihleri, pazarlama stratejilerinin sekillendirilmesinde 6nemli bir role sahiptir ve bu
tercihler farkli faktorlere bagli olarak degisiklik gosterebilir. Ozellikle demografik etkenler,
saglik ve beslenme egilimleri, siirdiiriilebilirlik ve ¢evresel biling, fiyat ve kalite algis1 gibi
faktorler, tiiketicilerin hayvancilik {iriinlerine olan ilgilerini ve satin alma kararlarin1 dogrudan
etkilemektedir.

2.1 Demografik Etkenler

Demografik faktorler, tiiketicilerin yas, cinsiyet, gelir seviyesi, egitim durumu ve cografi
konum gibi 6zelliklerine baglh olarak tercihlerinin degismesine neden olur (Schiffman &
Kanuk, 2007). Ornegin, daha geng nesiller genellikle daha saglikli ve siirdiiriilebilir iiriinlere
yonelirken, yash nesiller geleneksel {iriinlere daha fazla ilgi gosterebilir (Grunert et al., 2011).
Gelir diizeyi arttikca, daha kaliteli ve organik hayvansal {iriinlere olan talep de artmaktadir.
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2.2 Saghk ve Beslenme Egilimleri

Saglik ve beslenme trendleri, tiiketici tercihlerini dogrudan etkileyen en onemli faktorler
arasidadir. Tiketiciler, saglikli yasam tarzlarina yonelik artan ilgiyle birlikte, diisiik yag oranli,
organik veya dogal liriinlere yonelmektedir (Verbeke, 2005). Bu trend, hayvancilik sektoriinde
saglikli ve siirdiiriilebilir tirtinlere olan talebin artmasina neden olmus ve iireticileri bu yonde
inovasyon yapmaya tesvik etmistir (Aschemann-Witzel et al., 2019).

2.3 Siirdiiriilebilirlik ve Cevresel Biling

Siirdiriilebilirlik ve c¢evresel farkindalik, son yillarda hayvancilik iiriinlerinde tiiketicCi
tercihlerinin belirleyici faktorlerinden biri haline gelmistir (Vermeir & Verbeke, 2006).
Cevresel etkilerin farkinda olan tiiketiciler, karbon ayak izi diisiik, siirdiiriilebilir kaynaklardan
elde edilen ve etik iiretim stireglerine dayanan iirtinlere yonelmektedir. Bu biling, 6zellikle geng
nesiller arasinda giderek yayginlagmakta ve bu talepler, hayvancilik iriinlerinin iiretim ve
pazarlama siireclerini 6nemli 6l¢iide etkilemektedir (Grunert, 2005).

2.4 Fiyat ve Kalite Algis1

Tiketicilerin fiyat ve kalite algisi, satin alma davramiglarimi biiylik Glgiide etkiler. Bazi
tiikketiciler kaliteyi daha uygun fiyatli tirlinlerden 6diin vererek tercih ederken, digerleri kaliteyi
fiyatin oniinde tutabilir. Hayvancilik iirtinlerinde bu durum, organik, dogal ve etik {iriinlerin
genellikle daha yiiksek fiyatlarla satilmasina ragmen, bu iiriinlerin daha fazla tercih edilmesine
yol agmaktadir (Napolitano et al., 2007).

3. HAYVANCILIK URUNLERI PAZARLAMASINDA TUKETICi TALEPLERINE
YANIT VERMEK

3.1 Pazarlama Stratejilerinde Tiiketici Odakh Yaklasimlar

Tiiketici odakli pazarlama stratejileri, tiiketicilerin ihtiya¢ ve taleplerine uygun iiriinler ve
hizmetler sunmay1 amaclar. Hayvancilik sektoriinde tiiketicilerin degisen tercihlerine yanit
vermek, {ireticilerin ve pazarlamacilarin stratejik kararlarinda etkili olmaktadir (Kotler &
Keller, 2016). Tiiketici taleplerini anlayarak bu taleplere uygun iiriin gelistirmek, marka
sadakatini artirir ve tiiketici memnuniyetini saglar.

3.2 Uriin Cesitliligi ve Inovasyon

Hayvancilik iirtinlerinde iiriin ¢esitliligi ve inovasyon, tiiketici taleplerine daha iyi yanit vermek
icin kritik neme sahiptir. Ozellikle organik, dogal ve siirdiiriilebilir {iriinler, tiiketici taleplerine
yanit vermede one ¢ikmaktadir. Yenilikgi {iriin gelistirme, markalarin pazar payini artirmalarina
yardimet olabilir (Grunert, 2005).

3.3 Markalasma ve Giiven liskisi

Markalagsma, hayvancilik iirlinleri pazarlamasinda giiven olusturmak i¢in kritik bir unsurdur.
Tiiketiciler, bilinen ve giivenilir markalara yonelme egilimindedir. Giiven iliskisi, 6zellikle gida
giivenligi ve siirdiriilebilir iiretim siiregleri ile pekistirilir (Verbeke, 2005). Bu nedenle,
stirdiiriilebilirlik ve etik iiretim siireglerini seffaf bir sekilde sunan markalar, tiiketici glivenini
daha kolay kazanir.

4. TUKETICi TERCIHLERININ TEDARIK ZiINCIiRiINE ETKILERI
4.1 Uretim Siireclerinin Yeniden Sekillendirilmesi

Tiiketici taleplerine yanit vermek, iiretim siireclerinin yeniden sekillendirilmesini gerektirir.
Strdiiriilebilirlik ve ¢evreye duyarh iiretim yontemleri, tiiketici talebinin giderek artan bir

117



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

sekilde dikkate alindig1 bir konudur. Ozellikle organik ve siirdiiriilebilir iiretim, geleneksel

iiretim siire¢lerinden farklidir ve bu siireclerin tedarik zincirine entegrasyonu biiyiik 6nem tasir
(Christopher, 2016).

4.2 Tedarik Zincirinde Verimlilik ve Seffaflik

Tedarik zinciri yonetiminde verimlilik ve seffaflik, tiiketicilerin giivenini kazanmanin 6nemli
yollarindan biridir. Tiiketiciler, gida tirlinlerinin tiretim ve dagitim siirecleri hakkinda daha fazla
bilgi talep etmektedir. Seffaf bir tedarik zinciri yonetimi, tiiketicilere iirlinlerin kaynaklari,
tiretim kosullar1 ve siirdiiriilebilirlik bilgilerini sunar (Ivanov et al., 2019).

4.3 Lojistik ve Dagitim Asamalari

Lojistik ve dagitim, hayvancilik {irlinlerinin zamaninda ve taze bir sekilde tiiketiciye
ulasmasinda kritik bir rol oynar. Tiiketicilerin siirdiiriilebilir ve yerel iiriinlere olan talepleri,
lojistik ve dagitim stratejilerinin yeniden degerlendirilmesine yol a¢cmistir. Kisa tedarik
zincirleri ve yerel iiretim modelleri, hem maliyetleri diistirmek hem de cevresel etkileri
azaltmak icin kullanilmaktadir (Lambert & Cooper, 2000).

5. Siirdiiriilebilir Tedarik Zinciri Yonetimi ve Tiiketici Beklentileri
5.1 Siirdiiriilebilir Uretim ve Tedarik Zincirleri

Siirdiiriilebilir tiretim ve tedarik zincirleri, ¢evresel, sosyal ve ekonomik agidan dengeli bir
sistem olugsturarak hem tireticilere hem de tiiketicilere fayda saglar. Tiiketiciler, siirdiirtilebilir
tedarik zincirleri ile tiretilen {irtinleri tercih ederek ¢evresel sorumluluklarini yerine getirmeyi
amaglarlar (Christopher, 2016).

5.2 Yerel Uretim ve Kisa Tedarik Zinciri Modelleri

Yerel tiretim ve kisa tedarik zincirleri, hayvancilik {riinlerinde stirdiiriilebilirligi artirmanin
etkili yollarindan biridir. Kisa tedarik zincirleri, iiriinlerin daha az yol kat etmesi nedeniyle
cevresel etkileri azaltir ve tiikketiciye daha taze tirlinler sunar. Ayrica, yerel ekonomilere katkida
bulunarak sosyal siirdiiriilebilirligi destekler (Grunert, 2005).

5.3 Etik Uretim ve Sosyal Sorumluluk

Tiiketicilerin artan sosyal sorumluluk bilinci, etik tiretim siireglerine olan talebi artirmistir. Etik
iiretim, hayvancilik sektoriinde hayvan refahi, is¢i haklar ve cevresel etkilerin minimuma
indirilmesi anlamina gelir. Bu tiir {iretim siiregleri, tiiketici glivenini artirir ve marka imajini
olumlu yonde etkiler (Napolitano et al., 2007).

6.PAZARLAMA VE TEDARIK ZINCIRINDE DIJITAL DONUSUM

Dijital doniistim, son yillarda pazarlama ve tedarik zinciri yonetimi iizerinde derin etkiler
yaratmistir. Dijital teknolojiler, tiiketici tercihlerinin daha hizli ve dogru bir sekilde
anlagilmasimni saglarken, veri analitigi, yapay zeka ve e-ticaretin yiikselisi, pazarlama
stratejilerinin ve tedarik zinciri siire¢lerinin yeniden sekillendirilmesine neden olmustur.
Kiiresel dlgekte, gelismis ve gelismekte olan pazarlardaki tiiketici davranislari, dijitallesmenin
etkisiyle farklilagmakta ve bu farkliliklar pazarlama stratejilerine dogrudan yansimaktadir.

6.1 Dijital Pazarlamanin Tiiketici Tercihlerini Sekillendirmesi

Dijital pazarlama, tiiketici tercihlerini sekillendiren en 6nemli unsurlardan biri haline gelmistir.
Sosyal medya, mobil uygulamalar ve dijital platformlar, markalarin tiikketiciye daha kisisel ve
dogrudan ulagmasim saglar (Chaffey & Ellis-Chadwick, 2019). Tiiketiciler, ¢evrimigi igerik,
reklamlar ve kullanici yorumlar1 araciligiyla iirlinler hakkinda bilgi sahibi olup satin alma
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kararlarin1 bu bilgilere dayanarak vermektedir (Kotler et al., 2021). Ozellikle influencer
pazarlamasi ve sosyal medya kampanyalari, tiiketici davraniglarini ve marka sadakatini
artirmada etkili bir yontem olarak 6ne ¢ikmaktadir.

6.2 Veri Analitigi ve Yapay Zeka ile Tiiketici Egilimlerinin Takibi

Veri analiti8i ve yapay zeka, tiiketici egilimlerini takip etmek i¢in kullanilan en etkili araglardir.
Bu teknolojiler, tiiketici davraniglarinin gercek zamanli olarak izlenmesine olanak tanir ve
markalara tiiketicilerin hangi iiriinleri, hizmetleri ve igerikleri tercih ettikleri hakkinda ayrintili
veriler sunar (Brynjolfsson & McAfee, 2014). Ozellikle yapay zeka, tiiketici verilerinden
anlamli desenler ¢ikartarak gelecekteki talepleri tahmin edebilir ve bdylece pazarlama
stratejilerinin daha etkili bir sekilde sekillendirilmesine yardimci olur (Davenport & Ronanki,
2018). Bu siire¢, ayn1 zamanda tedarik zinciri planlamasini optimize ederek verimliligi artirir.

6.3 E-ticaret ve Tedarik Zinciri Optimizasyonu

E-ticaret, tedarik zincirlerinin yeniden sekillendirilmesine biiyiik katki saglamistir. Geleneksel
perakende yontemlerinden farkli olarak, e-ticaret platformlar: iiriinlerin dogrudan tiiketiciye
ulagsmasini saglar ve bu da tedarik zincirinde daha hizli ve etkili ¢oziimler gerektirir
(Christopher, 2016). Tedarik zinciri optimizasyonu, Ozellikle son donemde tiiketici
beklentilerini karsilamak i¢in daha seffaf ve esnek hale gelmistir. Dijital platformlar, tedarik
zincirinin her asamasinda verimlili§i artirarak tiiketiciye daha hizli ve dogru hizmet
sunulmasma olanak tanir. Ornegin, Amazon gibi biiyiik e-ticaret sirketleri, dijitallesme
sayesinde tedarik zinciri siireglerini otomatiklestirmis ve miisteri memnuniyetini artirmistir
(lvanov et al., 2019).

7. KURESEL PAZARLARDA TUKETICI DAVRANISLARININ KARSILASTIRILMASI

Kiiresel pazarlarda tiiketici davraniglari, dijital donilisimiin etkisiyle biiyiik farkliliklar
gostermektedir. Geligmis lilkelerde ve gelismekte olan pazarlarda dijitallesmenin yayginligi ve
tiikketici tercihlerinin dinamikleri, pazarlama stratejilerini dogrudan etkilemektedir.

7.1 Gelismis Ulkelerde Tiiketici Egilimleri

Gelismis iilkelerde tiiketici egilimleri, dijitallesme ve siirdiiriilebilirlik odaklidir. Tiiketiciler,
cevreye duyarly, etik tiretim siireglerine sahip ve kaliteli {irtinlere daha fazla ilgi gostermektedir
(Grunert, 2005). Ayrica, dijital platformlar {lizerinden aligveris yapma orami da oldukca
yiiksektir ve tiiketiciler irlinlerin seffaf bir sekilde sunulmasini talep etmektedir. Yapay zeka
ve veri analitigi, bu pazarlarda tiiketici egilimlerini daha hizli ve dogru bir sekilde analiz etmeyi
miimkiin kilarak markalarin rekabet avantaji elde etmesine olanak tanimaktadir (Chaffey &
Ellis-Chadwick, 2019).

7.2 Gelismekte Olan Pazarlarda Tiiketici Tercihleri

Gelismekte olan pazarlarda tiiketici tercihleri daha fiyat odaklidir ve dijitallesme orani heniiz
gelismis tllkelere kiyasla daha diisiiktiir (Hofstede, 2010). Ancak, internetin yayginlasmasi ve
mobil teknolojilerin gelisimiyle birlikte bu pazarlarda da dijitallesmenin hizla arttig:
gozlemlenmektedir. Gelismekte olan pazarlarda tiiketiciler, yerel ve uygun fiyath iriinlere
yonelirken, markalar bu pazarlarda dijital platformlart kullanarak daha genis kitlelere
ulasabilmektedir. Ayrica, e-ticaret platformlarimin bu pazarlarda yayginlagmasi, tedarik
zincirinde dijital ¢ézlimlerin uygulanmasini hizlandirmistir (Seth et al., 2020).
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7.3 Kiiltiirel Farkhihiklarin Pazarlama Stratejilerine Yansimasi

Kiiltirel farkliliklar, pazarlama stratejilerinin sekillendirilmesinde kritik bir rol oynar.
Hofstede’nin kiiltiirel boyutlar teorisine gore, tiiketicilerin degerleri, tercihleri ve satin alma
kararlari, bulunduklar kiiltiire gore degisiklik gosterir (Hofstede, 2010). Ornegin, bireyci
kiiltiirlerde tiiketiciler daha kisisellestirilmis tiriinler ve hizmetler talep ederken, kolektivist
kiiltiirlerde toplumsal degerlere uygun iirlinler 6n plandadir. Bu nedenle, markalar kiiresel
pazarlarda faaliyet gosterirken, her pazarin kiiltiirel dinamiklerine uygun stratejiler gelistirmek
zorundadir. Dijital platformlar, bu stratejilerin daha esnek bir sekilde uygulanmasini
saglayarak, kiiltiire] uyumu kolaylastirir (Kotler et al., 2021).

8. SONUC

Tiiketici tercihlerinin hayvancilik iirtinleri izerindeki etkisi, giderek daha karmasik ve dinamik
bir hal almaktadir. Gida endiistrisi ve hayvancilik sektorii, tiiketicilerin degisen taleplerine
cevap vermek zorundadir. Ozellikle siirdiiriilebilirlik, ¢evresel biling, saglik ve kalite gibi
unsurlar tliketicilerin satin alma kararlarinda 6n plana ¢ikmaktadir. Bu egilimler, pazarlama
stratejilerinden tedarik zincirinin yapilandirilmasina kadar genis bir yelpazede doniisiim
gerektirmektedir. Dijitallesmenin hiz kazandig1 gliniimiiz diinyasinda, veri analitigi ve yapay
zeka, tiiketici egilimlerini takip etmede ve bu egilimlere uygun stratejiler gelistirmede kritik
Oneme sahiptir. Ayrica, e-ticaretin yiikselmesi, tedarik zinciri siireclerinin daha hizli, esnek ve
seffaf hale gelmesini zorunlu kilmaktadir.

Tedarik zincirinin gelecegi, verimlilik ve seffaflik ilkeleri etrafinda sekillenecektir. Gida
giivenligine duyulan kiiresel talep, 6zellikle hayvancilik {iriinlerinde tedarik zincirlerinin daha
stirdiiriilebilir ve izlenebilir olmasini zorunlu kilmaktadir. Dijital teknolojiler, bu siirecin her
asamasinda onemli bir rol oynayacak; iiretimden dagitima kadar tiim siire¢lerde verimlilik
artirict ve gevreye duyarli ¢oztimler sunulacaktir. Tiiketici taleplerine uygun olarak, kisa tedarik
zinciri modelleri ve yerel iiretime yonelik egilimler de 6nem kazanacaktir. Bu da, hayvancilik
sektoriinde yerel iiretim ve siirdiiriilebilir tedarik zincirlerinin tesvik edilmesi gerektigini
gostermektedir.

Tiiketici egilimlerinin degisen yonleri, markalarin ve lreticilerin stratejilerini siirekli olarak
giincellemelerini gerektirmektedir. Tiiketicilerin saglik, ¢evre bilinci ve etik liretim konularina
daha fazla 6nem vermesi, hayvancilik {irlinlerinin iiretim ve pazarlama siireclerinde koklii
degisimlere yol agmaktadir. Kiiresel pazarlardaki farkl kiiltiirel dinamikler de g6z oniinde
bulundurularak, her bolgenin tiiketici profiline uygun stratejiler gelistirilmelidir. Gelismis
iilkelerde daha fazla siirdiiriilebilirlik odakli tercihler 6ne ¢ikarken, gelismekte olan pazarlarda
fiyat ve erigilebilirlik gibi faktorler hala 6nemli bir rol oynamaktadir.

Politika Onerileri olarak, hayvancilik sektoriinde daha siirdiiriilebilir tretim ve tedarik
modellerinin tesvik edilmesi gerekmektedir. Yerel iireticilerin desteklenmesi, siirdiiriilebilir
tarim uygulamalarinin yayginlastirilmasi1 ve hayvancilik iriinlerinin izlenebilirligini artiran
dijital sistemlerin kullanilmasi, gelecekte hem tiiketici memnuniyetini hem de sektordeki
verimliligi artiracaktir. Ayrica, pazarlama stratejilerinde dijital platformlarin daha etkin
kullanilmasi, tiiketici egilimlerinin daha iyi takip edilmesine olanak saglayarak, sektordeki
yenilik¢i ¢Oziimlerin hizla benimsenmesine yardimci olacaktir. Politika yapicilarin, hem
dreticilerin hem de tiiketicilerin siirdiiriilebilirlik hedeflerini destekleyen diizenlemeler
gelistirmesi, sektordeki uzun vadeli basar i¢in kritiktir.
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Abstract

This study conducts empirical analyzes to examine the impact of various factors on CO2
emissions, such as economic growth, renewable energy use, total cattle population, commodity
production quantities and annual average diesel fuel costs. Results obtained using the DOLS
estimator reveal significant positive coefficients for long-term carbon emissions for cash crop
production amounts and total cattle numbers. Conversely, these emissions exhibit significant
negative coefficients in response to rising diesel prices and increased use of renewable energy.
The reliability of these estimates is verified through FMOLS and CCR estimation. This article
also provides policy recommendations aimed at encouraging the adoption of renewable energy
and promoting climate-smart agricultural practices. These policies are designed to promote
environmental sustainability and facilitate the transition to a low-carbon economy by reducing
emissions.

Keywords: Carbon dioxide emission, agriculture, economic growth, renewable energy, climate
change

INTRODUCTION

Increasing energy consumption is a pressing environmental concern that significantly
contributes to issues like climate change. This is primarily due to the release of greenhouse
gases, with carbon dioxide (CO2) being the leading culprit, responsible for 72% of these
emissions (Qiao, 2019; Khan et al., 2017; Parameti et al. 2017; Azad et al., 2015; Cetin and
Ecevit 2015). The repercussions of environmental degradation go beyond hindering sustainable
economic growth; it also has detrimental effects on people’s quality of life and living standards.
Recognizing this, it is imperative to categorize climate change as an environmental emergency
within the realms of energy and ecology (Shahbaz et al., 2016; Reyers et al. 2017).

In light of these concerns, addressing CO2 emissions becomes paramount, as failure to do so
jeopardizes global sustainable development (Raihan and Tuspekova, 2022). Turkey,
specifically, has witnessed a concerning trend in per capita CO2 emissions. Between 2000 and
2018, CO2 emissions in Turkey escalated by 196.35 kilotons (kt) (World Bank, 2021). In 2000,
per capita CO2 emissions were 3.4 metric tons, and by 2018, they had surged to 5 metric tons
(World Bank, 2021).
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Based on 2020 data from Turkstat, the energy sector claims the majority of greenhouse gas
emissions in Turkey, accounting for 72.0% of total emissions. The agriculture sector follows
with a 13.4% share, while industrial processes and the waste sector contribute 11.2% and 3.4%,
respectively. These statistics underscore the significant role of the energy sector in Turkey's
emissions profile.

As a signatory of the United Nations Framework Convention on Climate Change (UNFCCC),
Turkey has committed to reducing its emissions by 2030. Their Intended Nationally Determined
Contribution (INDC), presented at the 21st Conference of the Parties (Paris Climate
Conference), outlines a plan to reduce emissions from 1175 MtCO2 equivalent to 929 MtCO2
equivalent by 2030 (Agacayak and Oztiirk, 2017). Nevertheless, the tension between mitigating
pollution and achieving sustainable development is a complex challenge. Sustainable growth
and emissions reduction often seem at odds (Raihan and Tuspekova, 2022).

Given these intricacies, understanding how Turkey can effectively reduce its CO2 emissions
hinges on a thorough exploration of the relationships between Turkey's CO2 emissions and
critical environmental factors.

In the span of two decades, from 2000 to 2020, Turkey experienced a substantial economic
transformation. During this period, its GDP grew significantly, soaring from USD 274.3 billion
to USD 719.95 billion (World Bank, 2021). This remarkable economic growth coincided with
a substantial surge in energy consumption, largely propelled by the utilization of fossil fuels,
including petroleum and natural gas. Consequently, these fossil fuel-dependent energy sources
have contributed to a marked increase in greenhouse gas emissions. This correlation highlights
the direct connection between Turkey's economic expansion and rising emissions.

To address this environmental challenge, the utilization of renewable energy resources emerges
as a viable solution. Turkey holds a distinct advantage in harnessing renewable energy, thanks
to its favorable climatic conditions. The country's National Climate Change Strategy
underscores the objective of increasing the share of renewable energy in its total electricity
production to 30%. This shift towards renewable energy sources is seen as a means to mitigate
the volume of greenhouse gas emissions in Turkey.

An often-overlooked aspect of emissions in Turkey is the significant role played by the
agricultural sector. Greenhouse gas emissions from agriculture primarily originate from animal-
related emissions, the management of fossil fuel-based fertilizers, the combustion of biomass
fuels, and the operation of agricultural machinery. Despite the attention given to greenhouse
gas emissions within and outside Turkey, this study introduces a novel perspective by
incorporating total cattle population and plant production as explanatory variables.

The principal objective of this research is to investigate the dynamic impacts of economic
growth, the adoption of renewable energy, the total cattle population, annual diesel prices, and
annual cash crop production on CO2 emissions in Turkey. In addressing the gaps in
understanding these dynamic relationships, the study employs the Dynamic Ordinary Least
Squares (DOLS) approach, offering insights into how these factors collectively influence CO2
emissions.

The findings of this study offer Turkey an opportunity to formulate effective policies for
fostering a low-carbon economy, advocating the use of renewable energy sources, endorsing
climate-smart agricultural practices, and ultimately diminishing CO2 emissions. These
measures have the potential to lead to a more sustainable and environmentally responsible
future for Turkey.
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MATERIALS AND METHODS

Dataset: This study utilizes data spanning from 1990 to 2017 in Turkey. To enhance the
normality of the data, the natural logarithms of the variables were employed.

Table 1 provides a summary of the variable definitions, their sources, the transformation into
logarithmic forms, and the units of measurement. This information serves as a reference for
understanding the data used in the analysis.

Table 1. Variables along with their natural logarithmic transformations, units of measurement,
and data sources.

Variables Logarithm Definition of variables Units Sources
definitions

COz LCO2 Carbon dioxide emissions. kt WDI

GDP LGDP Economic growth Annual (%) TURKSTAT

RNE LRNE Renewable energy use % of total final energy use ~ WDI

NCA LNCA Number of cattle quantity TURKSTAT

DP LDP Diesel prices 1t/b TPDD

IPA LIPA Cash crop production quantities  quantity WDI

Econometric Model: To investigate the interactions among CO2 emissions and several factors,
including economic growth, the utilization of renewable energy, total cattle populations, diesel
prices, and the production quantities of cash crops, we formulated the subsequent economic
models, taking inspiration from the research of Raihan and Tuspekova (2022):

CO,, = f (GDP;RNE,; NCA; DP; IPA) (1)

In Equation 1, the subscript "t" signifies the value of the variables at a specific time, which is
denoted as "t."

CO, =+ BGDR + BRNE + SNCA + 5,DF + S1PA ()
In Equation 2, the economic model is presented.
CO,, =/f,+ BGDP + B,RNE, + BNCA + B,DP. + BIPA +¢, 3)

In Equation 3, the econometric feasibility of the equation depicted in Equation 2 is articulated.
The logarithmic transformation of the equations is presented below:

CO,, =4,+ BLGDP + SG,LRNE, + S,LNCA + 5,LDP, + S.LIPA + &, 4)
The logarithmic form of the variables is defined in equation 4.

Stationarity Tests of the Data: To prevent the occurrence of spurious regression, it is essential
to conduct unit root tests, as emphasized by Raihan and Tuspekova (2022). To perform
regressions by taking differences of the variables, it is imperative to verify their stationarity. To
make the data stationary, PP and ADF unit root tests, which were recommended by Phillips
Perron and Dickey-Fuller in 1979 and 1989, were used. These tests were conducted to provide
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support for using the least squares technique in conjunction with conventional cointegration
methods.

ARDL bounds test for cointegration and DOLS cointegration regression were conducted:
The ARDL bounds test proves to be a valuable tool when there is a requirement to incorporate
all variables into the analysis concurrently, eliminating the necessity for specific assumptions.
This method offers particular advantages in situations with limited sample sizes and delivers
reliable forecasts for long-term models. To employ the ARDL bounds test, follow the
procedural guidelines detailed as follows:

ALCO2, =7,LCO2,, +7,LGDP_, +7,LRNE, , +7,LNCA , +7,LDP_ +7,LIPA ,
q q 9 9q q q (5)
+Y 7ALCO2,, + Y 7,ALGDP_; + > 7,ALRNE, + > 7, ALNCA ; + > %ALDP_ + > 7,ALIPA ¢,
i=1 i=1 i=1 i=1 i=1 i=1

In Equation 5, the symbol A represents the first difference, and 'q' signifies the optimal lag
length.

The analysis of the F-statistic distribution is conducted after completing the ARDL bounds test.
In this process, lagged variables are assessed for their significance using the Ordinary Least
Squares (OLS) method. The primary aim is to ascertain whether there is a persistent correlation
among the variables. Within this statistical framework, the null hypothesis (HO) posits that there
is no cointegration relationship among the independent variables. Following the approach
outlined by Pesaran (2021), F-statistics are compared to predefined upper and lower critical
values to determine the presence of a long-term relationship among the variables. This
comparison is pivotal in identifying such a relationship. When the calculated F-statistics exceed
the upper critical value, the null hypothesis is rejected. High F-statistics indicate an incorrect
assumption of long-term correlation, whereas low F-statistics lead to the non-rejection of the
null hypothesis. When F-statistics are within the range defined by the lower and upper critical
values, the test results become inconclusive. The DOLS (Dynamic Ordered Least Squares)
cointegration analysis is an extended variant of the Ordinary Least Squares (OLS) estimation
method, tailored for scrutinizing time series data. Beyond the explanatory variables, the DOLS
method also includes the leads and lags of the first differences of the data. This methodology
guarantees orthogonality (vertical uncorrelation) in the error term. The standard deviation of
the DOLS estimator, within a normal asymptotic distribution, offers assurance regarding the
statistical reliability of the variables.

Cointegration regressions using FMOLS and CCR methods to validate the DOLS approach:
To validate the precision and reliability of the DOLS (Dynamic Ordinary Least Squares)
regression estimates, we employed two additional cointegration regression techniques: Fully
Modified OLS (FMOLS) and Canonical Co-Integration Regression (CCR).

The FMOLS approach is designed to enhance the accuracy of cointegration regression
estimates. It combines the best cointegration regression methods proposed by Hansen and
Phillips in 1990. By addressing issues like endogeneity and autocorrelation, FMOLS provides
more robust parameter estimates, particularly in the context of cointegrated time series data.

In contrast, the CCR approximation model, as introduced by Park (1992), offers an alternative
approach to cointegration analysis. The Canonical Cointegration Regression device ensures that
the error distribution in the cointegration model is unrelated to zero-frequency regressors. This
unique characteristic leads to the production of asymptotically efficient estimators.
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By applying FMOLS and CCR methods alongside the DOLS approach, we aim to strengthen
the credibility and accuracy of our cointegration analysis, thereby enhancing the reliability of
our regression estimates.

The text in Equation 2 discusses the practicality of the equation's implementation. It also
includes logarithmic functions.

RESULTS

Table 2 presents data for each variable, comprising a time series with 24 observations. It is
important to highlight that the skewness values for these variables are near zero, suggesting a
distribution that closely resembles a normal distribution. Furthermore, the kurtosis values for
all series are below 3, indicating that their distributions do not deviate significantly from the
normal distribution, in line with expected values of -1 and +1.

Additionally, the low Jarque-Bera probability values confirm the normal distribution of all
parameters. These descriptive statistical results provide a basis for proceeding with the
correlation analysis between the variables.

Table 2. Explanatory statistics

LCO2 LGDP LRNE LNCA LDP LIPA
Mean 5.375 7.302 0.717 -0.356 7.017 1.217
Median 5.361 7.300 0.825 0.334 7.030 1.198
Maximum 5.618 7.420 1.049 0.670 7.206 1.389
Minimum 5.143 7.205 -0.142 -2.958 6.860 1.057
Std. Dev. 0.142 0.052 0.302 1.223 0.109 0.113
Skewness -0.060 0.151 -1.762 -0.946 0.048 0.264
Kurtosis 1.801 2.589 5.468 2.305 1.763 1.629
Jarque-Bera 1.450891 0.260112 1.851602 4.068982 1.538397 2.158963
Probability 0.484109 0.878046 0.000095 0.130747 0.463384 0.339772
Sum 129.0109 1.752480 1.721258 -8.555639 1.684301 2.921081
Sum Sq. Dev. 0.467588 0.063442 2.110602 3.441766 0.275756 0.294301
Observations 24 24 24 24 24 24

The outcomes of the correlation analysis are presented in Table 3. Notably, there are robust and
positive relationships observed between LCO2, LNCA, LDP, and LIPA. Conversely, there is a
negative correlation between LCO2 and LRNE. It is important to emphasize that the highest
correlation with LCO2 was found in the LNCA variable; In this context, it is an expected result
that the increase in the number of cattle increases the amount of emissions and confirms the
high correlation between the two variables.
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This negative correlation implies that as the adoption of renewable energy increases, other
variables tend to decrease. These correlation findings lay the groundwork for further unit root
tests on the variables.

Table 3. Correlation results of variables

LCO2 LGDP LRNE LNCA LDP LIPA
LCO2 1.000 0.040 -0.966 0.966 0.890 0.633
LNCA 0.966 0.071 -0.941 1.000 0.891 0.590
LDP 0.890 0.185 -0.930 0.891 1.000 0.464
LRNE -0.966 -0.005 1.000 -0.941 -0.930 -0.523
LGDP 0.040 1.000. -0.005 0.071 0.185 0.039
LIPA 0.633 0.039 -0.523 0.590 0.464 1.000

The outcomes of the unit root tests, which encompass the Augmented Dickey-Fuller (ADF),
Dickey-Fuller Generalized Least Squares (DF-GLS), and Phillips-Perron (PP) tests, are
outlined in Table 4. These results reveal that the variables, namely carbon dioxide, renewable
energy, and diesel prices, did not exhibit a constant behavior at their original levels. However,
as indicated by the three unit root test results, these variables became stationary after their first
differences were computed. This first-order differencing, leading to stationarity, establishes a
favorable condition for the application of the DOLS (Dynamic Ordered Least Squares)
approach.

Table 4. Unit root test results

Logarithmic formsof LCO2 LGDP LRNE LNCA LDP LIPA

the variables

ADF Log levels -3.423 -5.685** -2.626 -4.225%*  -1.020 -3.621
Log first difference ~ -4.093** -6.847 -5.617%** -3.882 -4.610** -5.037**
DF- GLS Log levels -3.618 -4.813 -2.760 -4.244*%*  -1.039 -3.846

Log first difference -4.170%** -6.299*%** -5, 121*** -4.118 -4.838** -5.268***
P-P  Log levels -2.593 -8.400***  -2.601 -2.361 -1.010 -3.339

Log first difference -3.836** -16.856***  -11.708***  -2.832 -4.610%**  -12.837***

Note: *, 10%0; ** 5% *** 19 significance level represents statistically.

ARDL limit test results are given in Table 5 and show the cointegration relationship of the
ARDL (1,2,2,0,2,0) model. The results obtained from our analysis indicate the presence of a
long-term relationship between the model parameters, as evidenced by the F-test results. When
the calculated F-statistic surpasses both the lower and upper limit values, it signifies the
existence of a long-term relationship between the variables. In our case, the estimated F-statistic
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value, which is 11.79341, exceeds the corresponding critical values at the 10%, 5%, 2.5%, and
1% significance levels. Therefore, the finding shows that there is a long-term relationship
between the variables.

Table 5. Results from cointegration using bounds testing.

F-bounds test Null hypothesis: Absence of any relationship Significance
Test statistic Value 1 (0) 1(1)
Value of F-statistic 11.79341 10% 2.08 3
K 5 5% 2.39 3.38

2.5% 2.7 3.73

1% 3.06 4.15

Table 6 provides a comprehensive overview of the outcomes derived from the DOLS and
FMOLS analyses conducted using Equation 5. When other variables are kept constant, it turns
out that the LDP coefficient is negative and statistically significant at the 5% level. A one unit
increase in diesel prices means that there will be a 0.02% decrease in the amount of carbon
dioxide emissions, and this is a statistically significant result at the 5% significance level.
Although economic growth is not statistically significant in the long term, a positive
relationship between emissions and emissions is observed and provides a result consistent with
the studies. On the other hand, the results indicate that one-unit increases in crop production
and the number of cattle will increase the amount of emissions by 0.33% and 0.49%,
respectively. The p-value values of the variables are respectively significant at the 1%
significance level.

Ultimately, the long-term coefficient of LRNE is disclosed as both negative and statistically
significant at the 1% level. This signifies a negative correlation between the adoption of
renewable energy and CO2 emissions. In precise terms, a 1% rise in the utilization of renewable
energy corresponds to a significant 0.94% reduction in CO2 emissions. This finding emphasizes
the viability of bolstering the implementation of renewable energy sources in Turkey as an
effective strategy for mitigating CO2 emissions. Numerous studies in the existing body of
literature have explored the connection between the utilization of renewable energy sources and
CO2 emissions, consistently aligning with the findings of our study. Investigations conducted
in diverse regions such as Kenya, China, the USA, Indonesia, Denmark, and Pakistan have
underscored the significant potential of renewable energy adoption in reducing emissions
(Agboola et al., 2019; Burakow, 2019).

To ensure the suitability of our model, we conducted a series of diagnostic tests within the
DOLS analysis. The model's R-squared and Adjusted R-squared coefficients, both registering
at 0.96, substantiate its high predictive accuracy. These results underscore the robustness of our
regression model in making accurate predictions.
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Table 6. The results of the DOLS-FMOLS analysis.

Variable Coefficient Std. Error t-Statistic p-value
LDP -0.025** 0.011 -2.220 0.040
LGDP 0.027 0.019 1.362 0.190
LIPA 0.337*** 0.103 3.267 0.004
LNCA 0.492** 0.128 3.831 0.001
LRNE -0.949*** 0.158 -5.992 0.000
C 0.584 1.074 0.543 0.593
R-squared 0.969

Adjusted R-squared 0.960

S.E. of regression 0.027177

Long-run variance 0.000425

Note: *, 10%; ** 5% *** 1% significance level represents statistically.

In Table 7, we present the outcomes of the CCR analyses conducted to validate the consistency
of the DOLS-FMOLS predictions. The CCR results corroborate the precision of the DOLS
findings. Similar to the DOLS-FMOLS results, these outcomes confirm the positive and
statistically significant coefficients associated with cash crop production quantities and total
cattle numbers. Furthermore, the CCR results reiterate the negative and significant coefficients
linked to increases in diesel prices and the use of renewable energy. The recent price hikes
curbing individual motor vehicle demand lead to reduced emissions, substantiating the practical
validity of these results. Moreover, the model's congruity is reaffirmed by the CCR analyses,
which report that both the R-squared and Adjusted R-squared coefficients match at 96%. This
alignment further bolsters the model's consistency and accuracy in predicting CO2 emissions
based on the included variables.

Table 7. Results of CCR: dependent variable LCO?2.

Variable Coefficient Std. Error t-Statistic p-value
LDP -0.030 0.012 -2.411 0.027
LGDP 0.037 0.022 1.673 0.112
LIPA 0.415** 0.147 2.808 0.012
LNCA 0.449%** 0.140 3.205 0.005
LRNE -1.035*** 0.197 -5.244 0.000
Constant 0.413 1.380 0.299 0.768
R-squared 0.965

Adjusted R-squared 0.955
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Note: *, 10%; ** 5% *** 1% significance level represents statistically.

Table 8 presents the outcomes of the diagnostic tests, encompassing normality testing,
heteroskedasticity testing, and serial correlation analysis. The model analysis revealed the
presence of autocorrelations, deviations from normality in variances, and indications of
heteroscedasticity. Importantly, the Ramsey Reset test yielded a p-value of 0.8029, suggesting
that there were no significant model specification errors.

Table 8. Results of diagnostic tests.

Diagnostic tests Coefficient p-value Decision

Jarque-Bera test 1.747909 0.417298 Residuals are normally distributed
Breusch-Godfrey LM test 9.352415 0.1441 No serial correlation exits
Breusch-Pagan-Godfrey test 11.48130 0.4882 No heteroskedasticity exists
Ramsey Reset 0.8029 No model setup error

To evaluate the stability of the model, two additional tests were utilized: the Cumulative Sum
of Recursive Residuals (CUSUM) and the Cumulative Sum of Squares of Recursive Residuals
(CUSUMQ). Figures 8 and 9 illustrate the CUSUM and CUSUMQ plots, where red dashed
lines indicate confidence intervals and blue lines represent residuals. The results obtained at a
5% significance level indicated that the residuals fell within the confines of the confidence
interval curves. This observation affirms the stability of the model.

10,0
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Fig. 8. CUSUM plot (critical values at 5% significance)
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Fig. 9. CUSUMAQ plot (critical values at 5% significance)
DISCUSSION

In this investigation, we delved into the intricate nexus between carbon emissions and a range
of factors in Turkey, encompassing the total cattle population, economic growth, annual diesel
prices, renewable energy adoption, and cash crop production levels. Our study employed time
series data spanning from 1990 to 2017. We initiated the analysis by computing descriptive
statistics of the variables and conducting unit root tests, such as ADF, DF-GLS, and PP, to
evaluate the underlying assumptions. The ARDL bounds test was employed to gauge the
cointegration between the variables. We adopted the DOLS approach to unravel the long-term
impacts of carbon emissions. Additionally, we cross-validated the outcomes by employing the
FMOLS and CCR estimators.

The findings through the DOLS estimator illuminated significant positive coefficients for long-
term carbon emissions associated with cash crop production levels and the total cattle
population. In contrast, there were significant negative coefficients related to carbon emissions,
tied to escalating diesel prices and increased usage of renewable energyNumerically, a 1%
growth in cash crop production would result in a 0.34% increase in emissions, whereas a 1%
rise in the total cattle population would lead to a 0.49% increase. Conversely, a 1% upsurge in
annual diesel prices would correspond to a 0.026% reduction, and a 1% boost in renewable
energy adoption would lead to a 0.095% drop in carbon emissions. The robustness of our
predictions was validated through the FMOLS and CCR estimators.

Conclusion: The insights gleaned from this study provide valuable guidance for environmental
policy formulation in Turkey, focusing on the reduction of CO2 emissions without
compromising economic growth. Strategies should emphasize the expansion of renewable
energy usage and the reduction of diesel-dependent vehicles, ultimately enhancing Turkey's
environmental quality. To address emissions from fossil fuel usage in industry, the introduction
of a substantial carbon tax by the Turkish government is recommended. Simultaneously, a
resilient legal framework should be established to continuously foster innovative and less
carbon-intensive technologies.

Fostering energy efficiency through innovative production planning is vital to meet the
escalating energy demands while minimizing the depletion of natural resources. The promotion
of renewable energy enterprises and technologies is crucial, and supportive policies should be
devised and implemented in harmony with advancements in renewable energy technologies.
Additionally, reducing the cost of adopting renewable energy sources is an effective strategy to
decrease the demand for fossil fuels, as emphasized by the study's findings on diesel prices.
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In the agricultural sphere, measures must be taken to counter the emission-increasing effects of
cash crop production and cattle populations. Transitioning from traditional to modern
agricultural technologies is essential. This entails developing more efficient and disease-
resistant crop varieties, promoting advanced agricultural practices, and expanding training
programs. Environmental policies geared towards developing organic and low-carbon farming
systems will play a pivotal role in fostering sustainable agricultural production.

These policies will contribute to a healthier energy infrastructure in the long term. Moreover,
targeted subsidies to boost renewable energy adoption in agriculture can enhance international
competitiveness and lead to higher agricultural productivity while significantly mitigating
global climate change.

Research Limitations and Future Possibilities: While our study offers meaningful insights
into Turkey's environmental dynamics, certain limitations warrant consideration in future
research. The restricted time frame of the study may have constrained the power of econometric
techniques employed. Additionally, data on renewable energy adoption were not available,
presenting an avenue for further investigation.

Future studies could broaden the scope by including additional variables such as agricultural
waste volumes, fertilizer usage, and a more comprehensive array of renewable energy
resources. Exploring the relationships between CO2 emissions and factors like tourism,
technological innovation, forest coverage, and biogas production could offer a more
comprehensive understanding of environmental dynamics. Lastly, further research could
explore alternative emission indicators, like sulfur dioxide, nitrous oxide, and methane, as
dependent variables, to inform policies for a cleaner and more sustainable environment without
jeopardizing economic growth.
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Ozet

Beyaz lahana (Brassica oleracea L.)’nin allelopatik etkisinin arastirildigi ¢alismada, tarimsal
iretimde O6nemli verim kaybina sebep olan semizotu (Portulaca oleracea L.) bitkisinin
¢imlenmesi {izerine etkisi arastirilmistir. Calisma, 2024 yilinda Van Yiiziincii Y11 Universitesi
Ziraat Fakiiltesi Bitki Koruma Boliimii’nde yiiriitiilmistiir. Calismada lahana bitkisinin hasat
sonu artiklarmin %1, 2, 4, 8 konsantrasyonlardaki su ekstraktlar1 kullanilmistir. Kontrol
grubunda ise sadece saf su kullanilmistir. Denemeler 9 cm ¢apindaki Petri kaplarinda, bes
tekerriirlii ve her tekerriirde 50 adet semizotu tohumu olacak sekilde kurulmustur. Lahana
bitkisinden elde edilen farkli konsantrasyonlardaki su ekstraklarinin konsantrasyon artisina
bagl olarak ¢imlenmenin 6nemli dl¢lide azaldig: tespit edilmistir. Elde edilen istatistik analiz
sonuclarma gore %2 ve 4’lik konsantrasyonlar arasindaki fark onemsiz ¢ikarken diger
konsantrasyonlar arasindaki farklar ise 6nemli bulunmustur. Sonug olarak, bu ¢alisma lahana
bitkisinde bulunan allelopatik kimyasallarin semizotuna kars1 etkili oldugunu gostermistir.
Ayrica, gelecekte farkli dozlar, ¢oziiciiler ve tohumlar ile yapilacak ¢alismalarin entegre
miicadele yonetimi stratejilerine 6nemli katki saglayacagi diisiintilmektedir.

Anahtar kelimeler: Allelopati, Beyaz Lahana, Cimlenme, Portulaca oleracea L.
Abstract

In this study, the allelopathic effect of white cabbage (Brassica oleracea L.) was investigated
on the germination of purslane (Portulaca oleracea L.), which causes significant yield loss in
agricultural production. The study was carried out in the Department of Plant Protection,
Faculty of Agriculture, Van Yiiziincii Y1l University in 2024. In the study, water extracts of 1,
2, 4, 8% concentrations of post-harvest residues of cabbage plants were used. In the control
group, only pure water was used. The experiments were conducted in 9 cm diameter Petri dishes
with five replicates and 50 purslane seeds in each replicate. It was determined that germination
decreased significantly with the increase in concentration of different concentrations of water
extracts obtained from cabbage plant. According to the results of the statistical analyses, the
differences between 2% and 4% concentrations were found to be insignificant, while the
differences between the other concentrations were found to be significant. In conclusion, this
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study showed that allelopathic chemicals in cabbage plants are effective against purslane.
Furthermore, it is thought that future studies with different doses, solvents and seeds will
contribute to integrated control management strategies.

Keywords: Allelopathy, White cabbage, Germination, Portulaca oleracea L.
1. GIRIS

Yabanc1 otlar diinya genelinde tarimsal {iretim alanlarinda verim kayiplarinin %34'line neden
olan 6nemli bir faktordiir. Yabanci otlardan kaynaklanan verim kayiplarinin bugdayda %23,
soya fasulyesi ve piringte %37, misirda %40, pamukta %36 ve patateste %30 oldugu
bildirilmistir (Oerke, (2006). Arastirmalar yabanci otlardan kaynaklanan verim kayiplarinin
diger zararlilarin neden oldugu kayiplardan daha yiiksek oldugunu gostermistir (Oerke ve ark.,
2012). Yabanc1 otlarin neden oldugu bu kayiplar, siirdiiriilebilir yabanci ot kontroliinii zorunlu
kilmaktadir. Yabanci otlarla miicadele yontemlerinin cesitliligi, siirdiiriilebilir yabanci ot
kontroliine de olanak saglar. Bu durum giiniimiiziin en biiyiik sorunlarindan biri olan herbisit
direncinin gelisme ihtimalini de azaltir. Yapilan bir¢ok arastirma, allelopatinin ¢evre kirliligi
ve herbisit kullanimina alternatif bir ¢6ziim sunabilecegini ortaya koymustur (Jabran ve ark.,
2013; Zeng, 2014).

Brassicaceae ailesine ait bitkiler kiikiirt igeren bilesikler, glukosinolatlar, yaglar ve glikozitler
gibi maddeleri igerir. Glukosinolatlar (GLS, B-glukosinolat-N-hidroksisiilfat), brokoli, lahana,
hardal ve turp gibi bitkilere kendine 6zgl tat ve kokularini veren, nitrojen igeren ikincil
kimyasallardir (Holst ve ark. 2004). Bu bitkilerinin dokular1 pargalandiginda, dogal olarak
bulunan mirosinaz enzimlerinin etkisi altinda glukozinolatlar hidrolize edilir ve
izotiyosiyanatlar, tiyosiyanatlar, nitriller, oksazolidin-2-siilfit iyonlari, hidroksinitril ve
epitiyonitril gibi hidroliz iiriinlerini olusturur. izotiyosiyanat bilesikleri de bu déniisiimlerden
biridir ve bitkiler lizerinde toksik etkilere sahiptir (Bell, 1973; Haramoto ve ark., 2005).
Brassicaceae ailesine ait bitkilerin, ¢esitli arastirmalar sonucunda yabanci otlarin ¢imlenmesini
ve gelisimini engelledigi belirlenmistir (Al-Khatib ve ark. 1999; Al-Sherif ve ark., 2013;
Jafariehyazdi ve ark., 2011; Mushtaq ve ark., 2010; Naeem ve ark., 2017; Ozkan Yergin, 2014;
Toosi ve ark., 2011; Walsh ve ark., 2014; Kural ve Yergin Ozkan, 2020).

Bu calismada allelokimyasal etkisi bilinen beyaz lahana (Brassica oleracea L.)’nin hasat
sonrasi tarlada birakilan yapraklarindan elde edilen su ekstraktlarinin semizotu (Portulaca
oleracea L.) tohumlarinin ¢imlenmesi lizerine etkisi arastirilmistir. Calismadan elde edilen
bulgularin, yabanci otlarla entegre yabanci ot miicadelesinde kullanilmasina ve gelistirilmesine
katki saglamas1 amag¢lanmaktadir.

2. MATEYAL ve YONTEM

Calisma 2024 yilinda Van Yiiziincii Y1l Universitesi, Ziraat Fakiiltesi, Bitki Koruma Boliimii
laboratuvarlarinda yiriitillmiistiir. Calismanin ana materyalini, allelopatik etkiye sahip oldugu
bilinen beyaz lahana (Brassica oleracea L.)’nin hasat sonrasi tarlada kalan alt yapraklari
olusturmustur. Allelopatik etkinin ¢imlenme {izerine etkisinin belirlenmesinde kiiltiir
bitkilerinde 6nemli kayiplara neden olan semizotu (Portulaca oleracea L.) tohumlar
kullanilmistir. Semizotu tohumlar1 2017 yilinda Diyarbakir’dan toplanmistir. Tohumlar
calismada kullanilincaya kadar +4 °C’de buzdolabinda muhafaza edilmistir. Calismada
kullanilacak olan beyaz lahana bitkisinin hasat sonrasi alt yapraklar1 2023 yilinin Eyliil ayinda
Van’in Ercis il¢esinden toplanmastir.
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Bitki ekstraktinin elde edilmesi

Beyaz lahananin hasat sonrasi alt yapraklart saf su ile yikanmis ardindan golgede
kurutulmustur. Ekstraktlarin hazirlanmasinda ¢oziicii madde olarak distile su kullanilmustir.
Ogiitiilmiis materyalden beyaz lahana bitkisi i¢in 8 gram alindiktan sonra 100 ml saf su
karistirilarak oda sicakliginda ‘orbital’ galkalayicida 24 saat boyunca 200 devir (rpm)’de
karistirllmistir. Elde edilen karigim 4 kath steril tiilbent bezinden gecirilip ve 3500 devir
(rpm)’de 5 dakika boyunca santrifiij edilmistir. Su ekstrakti filtre kagidindan tekrar
gegirildikten sonra hemen kullanilmistir (Ashrafi ve ark., 2008; Tastan ve ark., 2024).

Cimlenme denemesinin kurulmasi

Cimlendirme galismalarinda her tekerriirde, dormansileri kirilmis 50 adet semizotu tohumu
kullanilmistir. Denemeler, tesadiif parselleri deneme desenine gore bes tekerriirlii olarak
kurulmustur. Calisma 2 kat filtre kagidina sahip 9 cm’lik cam Petri kaplarinda yiiriitilmiistiir.
Elde edilen stok ¢ozeltiler %1, 2, 4, ve 8 konsantrasyonlara seyreltilmistir. Ekstraktlar 0.45 pm
capindaki filtrelerden gecirilerek, Petri kaplarina 5 ml uygulanmistir. Kontrol petrilerine ise
ayn1 miktarda steril distile su uygulanmistir. EKim yapilan Petri kaplar1 14 giin boyunca 25 °C
optimum ¢imlenme sicakliginda inkiibatére birakilmistir. 0.5 ¢cm ¢im borucugu olusturan
tohumlar ¢imlenmis kabul edilmistir (Uremis ve ark., 1999).

Uygulamalarin tohumlar iizerindeki inhibisyon orani, asagidaki formiil araciligiyla
hesaplanmistir. (Ellnain-Wojtaszek ve ark., 2003).

Inhibisyon (%)= C-T/C x 100

T: uygulama sonucu elde edilen deger
C: kontrolden elde edilen deger
Istatistik analiz

Denemeden elde edilen verilerin analizleri SPSS istatistik paket programi kullanilarak
yapilmistir (SPSS, 2021).

3. BULGULAR ve TARTISMA

Elde edilen istatistik analiz sonuglarina gore %2 ve 4’liikk konsantrasyonlar arasinda fark
onemsiz ¢ikarken diger konsantrasyonlar arasindaki farkliliklar 6nemli bulunmustur. Calisma
sonucunda lahana su ekstraktinin %1, 2, 4 ve 8’lik konsantrasyonlari sirasiyla semizotunu
%29.4, 49.2, 44.4 ve 65.7 oraninda tohum ¢imlenmesini engelledigi saptanmistir (Cizelge 1).
Konsantrasyon artisina bagli olarak ¢imlenme orani azalmis olup en yiiksek inhibisyon %8’lik
konsantrasyonda elde edilmistir.

Cizelge.1 Lahana su ekstraktinin semizotuna etkisi

Uygulamalar Ort. = SH Inhibisyon (%)
Kontrol 41.40+0.75a

1% 29.20+0.58b 29.4

2% 21.00+0.84¢ 49.2

4% 23.00+0.89¢ 44.4

8% 14.20+0.86d 65.7

136



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

Ort. 25.76+1.90

Brassicaceae familyasindan bitkilerin allelopatik etkileri, 6zellikle kiigiik tohumlu yabanci
otlarin ¢imlenmesini yiiksek oranlarda engelledigi ve bu nedenle bu tiir yabanci otlarla
miicadelede faydali olduklart birgok arastirmaci tarafindan vurgulanmigtir (Al-Khatib ve ark.,
1994; Al-Khatib ve Boydston; 1999; Bialy ve ark., 1990; Ozdemir, 2007). Lahanamn
koklerinden elde edilen ekstaktlarin Sinapis alba tohumlarini (Disli ve ark., 2014), yapraklarin
su ekstraktlar1 ise Cuscuta approximata ve Medicago sativa’nin tohum g¢imlenmesi inhibe
etkisinin oldugu belirlenmistir (Ozkan Yergin, 2014). Benzer olarak Uremis ve ark. (2009)
yaptiklar1 ¢aligmada bazi turp cesitlerinin O6ziitleri, kirmiz1 kokli horozibigi, kopek liziimii
tizerinde konsantrasyon artisina paralel olarak ¢imlenmeyi azalttigini belirtmislerdir. Kural ve
Yergin Ozkan (2020) beyaz lahana hasat sonras: yapraklarinin su ve metanol ekstraksiyonlar1
ile yaptiklar1 ¢alismada artan konsantrasyon ile tohum g¢imlenme oraninin azaldigi tespit
edilmistir. Ancak metanol ekstraktinin ¢imlenme iizerinde daha etkili oldugu goriilmiistiir.
Sonuglarda, S. nigrum tohumlar1 A. retroflexus, C. album, B. vulgaris ve Z. mays'e goére
ekstraksiyonlardan daha az etkilenmistir.

4. SONUC

Calisma sonucunda beyaz lahananin yapraklarindan elde edilen su ekstraklarinin semizotu
tohum ¢imlenmesi tizerinde allelopatik etkisi oldugu saptanmistir. Elde edilen sonuglarin
semizotu ile entegre miicadeleye katki saglayacagi diisiiniilmektedir. Bunun yani sira
sonuglarin atik iiriin ve su ekstraktindan elde edilmis olmasi ¢alismanin ekonomik degeri
acisindan da 6nem arz etmektedir.
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Ozet

Badem (Prunus dulcis), bitki sistematiginde Magnoliopsida sinifina ve Rosaceae familyasina
sert gekirdekli meyveler grubuna (Prunus) ait bir tiirdiir. Anavatam Bat1 ve Orta Asya'nin daglik
bolgeleri olarak kabul edilmekte olup, tarihsel siirecte Cin, Hindistan, Iran ve Akdeniz’e kadar
yayilim gostermistir. Bademin tarihsel yayilimi, Akdeniz bolgesinin yani sira Amerika kitasina
da uzanmaktadir. Bademin kiiltiire alinmasi, yaklasik 4000 y1l énce Tiirkiye, Iran ve Suriye'de
basglamistir ve Anadolu, bu tiirlin gen merkezi olarak 6ne ¢ikmaktadir.

Badem, gida sektoriinde i¢ badem ve taze ¢agla olarak tiiketilirken, ayn1 zamanda kozmetik ve
ilag sanayilerinde de Onemli bir yer tutmaktadir. Antioksidan ozellikleri sayesinde kalp
sagligina olumlu etkileri bilimsel arastirmalarla kanitlanmistir. Yabani aci bademler 1slah
programlar agisindan 6nemli bir genetik kaynak saglarken, tibbi 6zellikleri nedeniyle de
giiniimiizde ¢ok sayida bilimsel ¢aligmaya konu olmustur.

Eski caglardan bu yana 1slah caligmalari, bitkilerin kiiltiire alinarak ve genetik c¢esitliligin
azalmastyla sonuglanmistir. Bu durum, islah¢ilarin yabani tiirlerden genetik materyal temin
etme gerekliligini artirmaktadir. Modern badem 1slahi, heterozigotluk ve tistiin klonlarin
melezlenmesi iizerine temellendirilmektedir. Molekiiler markor teknolojileri, seleksiyon
stratejilerinin  gelistirilmesine katki saglarken, genetik bilgilere dayali yeni g¢esitlerin
olusturulmasi giderek daha fazla 6nem kazanmaktadir. Ozellikle badem gibi kendine uyumsuz
tiirlerde, tozlagsma ve dollenme siirecinin verimliligi verim {izerinde kritik bir rol oynamaktadir.
Bitkinin kendine uyumsuzluk karakteri genetik cesitliligi artirmay1 hedefleyen bir temele
dayanmaktayken kendine uyumlu cesitlerin gelistirilmesi 1slah c¢aligmalarinin odak noktast
haline gelmistir. Bu siire¢, genetik mekanizmalarin daha iyi anlagilmasini gerektirmekte ve son
yillarda elde edilen veriler, bu hedefe ulagsmay1 desteklemektedir.

Anahtar Kelimeler: Badem, genetik ¢esitlilik, molekiiler 1slah, kendine uyumsuzluk
Abstract

Almond (Prunus dulcis) is a species belonging to the class Magnoliopsida in plant systematics
and to the stone fruit group (Prunus) of the Rosaceae family. Its homeland is considered to be
the mountainous regions of Western and Central Asia, and historically, it has spread to China,
India, Iran and the Mediterranean. The historical spread of almonds extends to the
Mediterranean region as well as the American continent. Cultivation of almonds started about
4000 years ago in Turkey, Iran and Syria. Anatolia stands out as the gene center of this species.
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Almonds are consumed in the food sector as inner almonds and fresh (unripe) almond. It also
has an important place in cosmetics and pharmaceutical industries. Thanks to its antioxidant
properties, its positive effects on heart health have been proven by scientific researches. While
wild bitter almonds provide an important genetic resource for breeding programs, they have
been the subject of many scientific studies due to their medicinal properties.

Since ancient times, breeding studies have resulted in the cultivation of plants and the reduction
of genetic diversity. This situation increases the necessity for breeders to obtain genetic material
from wild species. Modern almond breeding is based on heterozygosity and hybridisation of
superior clones. While molecular marker technologies contribute to the development of
selection strategies, the establishment of new cultivars based on genetic information is
becoming increasingly important. Especially in self-incompatible species such as almonds, the
efficiency of the pollination and fertilisation process plays a critical role in yield. While the
self-incompatible character of the plant is based on the aim of increasing genetic diversity, the
development of self-compatible cultivars has become the focus of breeding studies. This
process requires a better understanding of genetic mechanisms. In recent years, the data
obtained support the achievement of this goal

Keywords: Almond, genetic diversity, molecular breeding, self-incompatibility
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ASSESSMENT OF WATER RAPESEED PRODUCERS' PERFORMANCE IN IRAN
USING THE W-DEA TECHNIQUE
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Introduction: Iran has significant agricultural potential, and this industry plays a crucial role
in supplying food for humans, livestock, and poultry. Consequently, a large portion of the
country's economic budget is allocated to importing oilseeds, meals, and vegetable oil.
Recently, blue rapeseed has garnered the interest of many farmers and producers. By enhancing
rapeseed production in suitable provinces, Iran can reduce foreign exchange outflows and work
towards achieving self-sufficiency.

Materials and method: The primary goal of this research is to assess the performance of
rapeseed growers across 17 provinces in Iran over the past decade. To achieve this, two models
were utilized: window data envelope analysis (W-DEA) with a window width of 3 years, which
evaluates each province's efficiency relative to itself, allowing for the identification of
performance strengths and weaknesses over time. Additionally, the CCR model was employed
to calculate average efficiency scores for the 3-year period from 2020 to 2022, enabling a
comparison of provincial performance.

Results and Discussion: The results of the research indicate that Khuzestan and Golestan
provinces, with an average efficiency score of one, have excellent potential for rapeseed
production in Iran, followed by Kermanshah, Ardabil, Khorasan Razavi, and Mazandaran
provinces.

Conclusion: The research findings can assist agricultural planners and policymakers in
identifying provinces with production potential and maximizing rapeseed oil output.

Keywords: Performance Evaluation, Efficiency, DMU, W-DEA, Water Rapeseed
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Abstract

The rate of food production is increasing day by day due to the rapid increase in the world's
human population. Due to the rapidly increasing food production, there is a similar increase in
the amount of agricultural waste, and this situation causes the consumption and pollution of
limited natural resources. Therefore, it is of great importance to evaluate agricultural product
waste within the scope of the sustainable environmental management approach. Sugar beet
leaves are a valuable agricultural waste that is usually left in the field after harvest. Since the
leaf is rich in essential amino acids, fatty acids, proteins and polyphenols, it is quite nutritious.

Therefore, sugar beet leaves can be considered a strong source of bioactive compounds, and
this situation requires further analysis for the evaluation of beet leaves, making them a potential
food matrix. The aim of this study is to determine the effect of different solvents such as water,
methanol and ethanol on the amounts of some phenolic compounds (gallic acid, caffeic acid,
ferulic acid, quercetin, myricetin, vitexin) in sugar beet leaf extracts. The extracts were prepared
at 27°C and 12 hours (1:8.5 solid:liquid ratio) for water, 42°C and 14 hours (1:15 solid:liquid
ratio) for methanol and 50°C and 24 hours (1:15 solid:liquid ratio) for ethanol. In the analyses
performed using the HPLC-DAD system, the highest values in phenolic compound contents
gallic acid: 259.3 mg/L, caffeic acid: 39.9 mg/L, ferulic acid: 66.7 mg/L, quercetin: 10.7 mg/L,
myricetin: 46.9 mg/L, vitexin: 97.1 mg/L were obtained in the extracts prepared using water as
the solvent compared to ethanol and methanol.

Key Words: Sugar beet leaf, HPLC, Phenolic compounds
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YIELD AND QUALITY CHARACTERISTICS OF SOME ATRIPLEX SPECIES
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Ozet

Tiirkiye, zengin dogal kaynaklari ve cesitli iklim yapisiyla tarimsal iretimde biyiik bir
potansiyele sahiptir. Kaba yem kaynaklarimin korunmasi, hayvancilik sektOriiniin
siirdiiriilebilirligi acisindan onemlidir. Ulkemizin 14,6 milyon hektar cayir mera alan,
hayvanlarin saglik ve konforunu koruyarak besin ihtiyacin1 karsilamada kritik rol
oynamaktadir. Ancak ¢ayir mera alanlari, amenajman kurallarina uyulmamasi nedeniyle
kotiilesmekte ve iklim degisikligi sonucu yasanan kuraklik ile yagis diizensizlikleri, toprakta
tuzluluk ve alkalilesmeye yol acarak mera bitki ortiisiinii bozmakta ve toprak erozyonunu
artirmaktadir.

Bu durum, bozulan mera alanlariin kaba yem ihtiyacini karsilamada yetersiz kalmasina neden
olmakta ve alternatif yem bitkilerine duyulan ihtiyaci artirmaktadir. Atriplex tiirleri, otlatma
baskisin1 azaltma, zengin besin igerigi ve erozyonu azaltma gibi avantajlartyla dikkat
¢cekmektedir. Ayrica Atriplex cinsinin tiirleri yiiksek biyokiitle saglamasi, tuza, kurakliga, diisiikk
sicakliklara, agir metallere ve diger abiyotik streslere karsi yiiksek verimlilik ile karakterize
edilmektedir.

Atriplex, tiir agisindan zengin bir cinstir, dilnyada yaklasik 400 Atriplex tiirii olup tilkemizde ise
18 tiirii bulunmaktadir. Bu 400 Atriplex tiirii icerisinde Atriplex nummularia, Atriplex
canescens, Atriplex halimus, Atriplex semibaccata ve Atriplex glauca, hayvan yemi olarak en
yaygin sekilde kullanilmaktadir. Hayvan beslenmesinde énemli parametrelerden birisi yemin
ham protein igerigidir. Bu tiirlerin ham protein oranlar sirastyla %18,2, %15,3, %13,18, %15,2
ve %16,6 olup, bu bitkiler zengin bir protein igerigi sunmaktadir.

Atriplex tiirlerinin, 6zellikle Tiirkiye’ nin kurak ve yari kurak iklim kusagindaki bozulmus mera
alanlarimin iyilestirilmesinde alternatif yem kaynagi olarak kullanimi hem ekonomik hem de
ekolojik agidan 6nemli faydalar saglayabilir. Bu tiirler hem ¢iftlik hayvanlarin beslenmesini
desteklemek hem de ¢evresel siirdiiriilebilirligi artirmak i¢in Kritik bir rol oynamaktadir. Sonug
olarak, Tiirkiye'nin mevcut dogal kaynaklarimi verimli bir sekilde kullanmak, cevresel
sorunlarin tistesinden gelmek ve hayvancilik sektoriinii stirdiiriilebilir bir sekilde gelistirmek
icin Atriplex tiirlerine yonelmek biiyiik 6nem tasimaktadir.

Anahtar kelimeler: Atriplex, kuraklik, yem kalitesi, siirdiirebilirlik, verim
Abstract

Turkey has a great potential in agricultural production with its rich natural resources and diverse
climate structure. Conservation of forage resources is important for the sustainability of the
livestock sector. Turkey's 14.6 million hectares of meadow and pasture areas play a critical role
in meeting the nutritional needs of animals by protecting their health and comfort. However,
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meadow pasture areas are deteriorating due to non-compliance with management rules, and
drought and rainfall irregularities due to climate change cause salinity and alkalization in the
soil, degrading pasture vegetation and increasing soil erosion.

This situation causes the degraded pasture areas to be insufficient to meet the need for roughage
and increases the need for alternative forage crops. Atriplex species stand out with their
advantages such as reducing grazing pressure, rich nutrient content and reducing erosion. In
addition, species of the genus Atriplex are characterized by high biomass, high productivity
against salt, drought, low temperatures, heavy metals and other abiotic stresses.

Atriplex is a species-rich genus, with approximately 400 Atriplex species in the world and 18
species in Turkey. Among these 400 Atriplex species, Atriplex nummularia, Atriplex canescens,
Atriplex halimus, Atriplex semibaccata and Atriplex glauca are most widely used as animal
feed. One of the important parameters in animal nutrition is the crude protein content of the
feed. The crude protein ratios of these species are 18.2%, 15.3%, 13.18%, 15.2% and 16.6%,
respectively, and these plants offer a rich protein content.

The use of Atriplex species as an alternative fodder source for the improvement of degraded
pasture areas, especially in the arid and semi-arid climatic zones of Turkey, can provide
significant economic and ecological benefits. These species play a critical role both to support
livestock nutrition and to enhance environmental sustainability. In conclusion, it is of great
importance to turn to Atriplex species to efficiently utilize Turkey's available natural resources,
overcome environmental problems and develop the livestock sector in a sustainable manner.

Keywords: Atriplex, drought, feed quality, sustainability, yield

1. GIRIS

Turkey has significant agricultural potential due to its rich natural resources and diverse
climatic conditions. To effectively utilize this potential in animal production, the conservation
of roughage resources is crucial for the sustainability of the livestock sector. Our primary
sources of roughage are meadow range and forage cpors. The ability of pasture lands to host
many plant species and provide a rich nutrient content is extremely important for animals
(Aydin and Bagbag, 2017). In our country, the total pasture area covers 14.6 million hectares
(TUIK, 2023), and the crude protein content of the plants in these areas ranges from 12% to
20%, with digestibility rates varying between 60% and 70%. Additionally, these lands yield 60-
100 kg/da of dry fodder (BUGEM, 2018). These areas, suitable for animal physiology, play a
significant role not only in meeting the nutritional needs of animals but also in animal health,
reproductive performance, and compensating for deficiencies in vitamins and minerals in barns
(Holechek et al. 2004). However, like many areas around the world, these lands are also affected
by global climate change in Turkey (Hatipoglu et al. 2019; Gokkiir and Uysal 2020).

In arid and semi-arid regions, the management degradation of pasture vegetation and climatic
changes reduce productivity. Consequently, it is inevitable that our country will fall short in
meeting roughage needs and that the demand for alternative forage crops will increase (Paydas
2018). Additionally, in these areas, processes of salinization or alkalization in the soil play a
significant role in soil degradation, affecting the vegetation (Dierickx, 2009; Bui 2017). For
thousands of years, halophytes, salt-tolerant shrubs, grasses, and legume species have been used
as forage sources in these arid and degraded soil regions. It is known that these species provide
significant economic potential in arid and semi-arid areas (Zahran 1993; Le Houérou 1993;
Glenn et al. 1999; El Shaer 1999; El Shaer et al. 2005).
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In sloped terrains, particularly in arid extreme regions with saline and heavy metal toxicity in
the soil, Atriplex shrubs are an alternative forage crop globally due to their ease of cultivation,
their ability to reduce overgrazing pressure on pastures, their role in preventing soil degradation,
and their low cost (Paydas 2018). Indeed, it has been reported that Atriplex species are among
the highly adaptable and economically viable options for these extreme areas in our country
(Munra and Small, 1997; Acar and Giincan 2002; Redzic 2006; Dursun and Acar 2015;
Doudova et al. 2017; Acar et al. 2017; Kurgan 2022).

2. IMPORTANT TYPES OF ATRIPLEX

The genus Atriplex is found all over the world, from temperate regions to subtropical areas and
even subarctic regions. It is particularly common in areas with high soil salinity. Carl Linnaeus
first described the genus Atriplex in 1753. Atriplex is a species-rich genus, with approximately
400 Atriplex species globally, and new species are still being discovered. However, only 13 of
these 400 species are used for pasture rehabilitation and forage production (Atriplex halimus
subsp. halimus, Atriplex halimus subsp. schweinfurthii, Atriplex mollis, Atriplex glauca,
Atriplex leucoclada, Atriplex nummularia, Atriplex canescens subsp. canescens, Atriplex
canescens subsp. lineeris, Atriplex amnicola, Atriplex Undulata, Atriplex repanda, Atriplex
semibaccata ve Atriplex barclayana) (Le Houérou 1991, EI-Shaer H 1999).

3. CHARACTERISTICS OF ATRIPLEX SPECIES

Atriplex is the largest genus in the Chenopodiaceae family, comprising many species. The
species of the Atriplex genus are characterized by their ability to produce high biomass and
their resilience to salinity, drought, low temperatures, heavy metals, and other abiotic stresses,
which contributes to their high efficiency (Mulgura de Romero 1981; Bhatt and Santo 2016).
During critical periods of the year, they can provide a significant amount of leaf biomass,
serving as a rich source of protein and carotenoids for animal feed. Plants in this genus utilize
the C4 photosynthetic pathway, allowing them to convert atmospheric gases into plant material
while using less oxygen, water, and nutrients (Falasca et al. 2014).

Atriplex species are generally oval to round in shape, and they are erect shrubs with an average
height ranging from 1.2 to 3 meters and can spread up to 2.4 meters in width. Their woody stem
structure contains many branches, which are both hard and brittle. The leaves are lanceolate,
gray-green in color, and measure 2-5 cm in length. Male flowers are dense and light yellow in
color, found in spikes, while the green female flowers are located in the axils. (Abou EI Nasr et
al. 1996, Cibils et al. 2000).

4. AREAS OF USE AND NUTRITIONAL VALUES OF SOME ATRIPLEX
SPECIES

Atriplex species are commonly used in ecological management for controlling soil erosion,
rehabilitating heavy metal-contaminated soils, restoring degraded grassland and pasture areas,
and combating desertification due to their advantages such as biological control, high
efficiency, low cost, and safety (Wang et al. 2021; Zhang et al. 2021).

4.1.  Atrpilex canescens

In animal feeding, the leaves and branches of Atrpilex canescens are primarily used for grazing
small ruminants, although it is also known that large ruminants are fed with this plant (Arif et
al. 1994; Davenport et al. 2005). The biomass production of Atriplex canescens is 10 tons/ha,
making it a valuable resource in livestock farming (Glenn and O’Leary 1986). The crude protein
ratio, an important factor in animal feeding, has been determined to be 17-18% in Atriplex
canescens. Additionally, ash content is reported to be 18.5%, crude fat 2.6%, ADF (acid
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detergent fiber) 14.1%, NDF (neutral detergent fiber) ranges from 56.5% to 57.7%, and dry
matter digestibility ranges from 60.4% to 62.2% (Erdogdu et al. 2013; Mellado et al. 2018).

4.2.  Atriplex nummalaria

One of the best features of Atriplex nummalaria is its ability to grow and produce biomass in
arid and saline environments. It is known that in grazing systems, it is grazed once a year during
the dry season and every six months during the rainy season, with forage production reported
to be 2-4 tons/ha (Correal et al. 1990; Le Houérou, 1992). The nutritional values of Atriplex
nummalaria for grazing animals are also significant, with crude protein content at 18.2%, ash
content at 22.7%, NDF at 60.5%, ADF at 33.1%, and ADL at 10.3% (El Aich 1987; Fahmy
1998; Abu-Zanat et al. 2003).

5. SONUC

In conclusion, climate change and soil degradation have significant negative impacts on pasture
vegetation. These processes disrupt ecosystem balances and threaten agricultural productivity.
However, Atriplex species possess great potential for the rehabilitation of degraded pasture
areas, preventing erosion, and implementing sustainable pasture management practices.
Additionally, their use as alternative forage sources, providing rich nutritional content for
livestock, further enhances the importance of these species. Therefore, the integration of
Atriplex species in combating climate change and restoring pastures should be an essential part
of future strategies.
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Ozet

Bitkisel yag tiretiminde karlilig1 saglamak agisindan verim 6nemlidir. Isil islemler endiistrilerde
yag verimini artirmak i¢in siklikla kullanilmaktadir. Ultrason (US) uygulamalar1 son birkag
yildir yag verimini arttirmak i¢in kullanilmaktadir.

Mevcut ¢alismada, yag ekstraksiyonunda mikrodalga (MD) ve US 6n islemleri incelenmistir.
US uygulamasi, tohumlardan yag ekstraksiyonunda uygulanan bir yontemdir. Susam
tohumlarma yag verimini artirmak i¢in farkli on islemler uygulanmistir. Deneysel ¢alismada
oncelikle kontrol 6rnegi olarak 6n islemlerden 6nce susam tohumlarinin yag igerigi, nem igerigi
ve renk indeksleri belirlenmistir. Sonraki asamalarda susam tohumlart MD (180 ve 360 W) ve
US (15 ve 30 dk) ile muamele edilmistir.

Elde edilen bulgular su sekilde 6zetlenebilir: Sonuglara gore, nem igerigi 180 ve 360 W MD
isleminde azald1 (%3.30'dan sirasiyla %1.88 ve %2.64'¢). US uygulamalari nem igerigini MD
uygulamalar1 kadar etkilemedi (kontrol 6rnegine benzer). Nem iceriginin aksine, her iki
uygulamanin farkli parametrelerinde yag verimi 6nemli 6l¢iide artt.

Bu calisma, uygulamalardan sonra yag verimini bulmay1 amagladigindan, sonuclardan MD ve
US islemlerinin en iyi sonuclar1 verdigi acik¢a goriilmektedir. Endiistriyel Olgekte, susam
tohumlar1 i¢in yiiksek yag verimi elde etmek i¢in diisiik MD giicii veya diisiik stireli US
kullanilabilir.

Anahtar Kelimeler: mikrodalga 6n uygulamasi, susam tohumu, ultrason 6n uygulamasi, yag
verimi

Abstract

Yield is important in terms of ensuring profitability in producing vegetable oils. Heat treatments
are often used to enhance oil yield in industries. Ultrasound (US) treatments have been used in
the last few years in increase oil yield.

In the present work, microwave (MW) and US pretreatments have been studied in oil extraction.
US treatment is the take-place method of extracting oil from seeds. Sesame seeds were applied
with different pretreatments to increase oil yield. In the experimental study, firstly, the oil
content, moisture content and color indexes of sesame seeds were determined before
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pretreatments as a control sample. In the next steps, sesame seeds were treated with MW (180
and 360 W), and US (15 and 30 min).

The findings that are obtained can be summarized as follows: According to the results, moisture
content was decreased by 180 and 360 W MW treatment (from 3.30 % to 1.88 and 2.64 %,
respectively). US treatments didn’t affect moisture content as much as MW treatments (similar
to the control sample). Contrary to moisture content, oil yields increased significantly at
different parameters of both treatments.

Since this study aimed to find oil yield after treatments, it is clearly seen from the results that
MW and US treatments have the best results. On the industrial scale, low power of MW or low
time US can be used to have a high oil yield for sesame seeds.

Key Words: microwave pretreatment, oil yield, sesame seeds, ultrasound pretreatment
1.GIRIS

Yagli tohumlarindan yag iiretimi, Diinya’da rekabet giiciiniin temel faktoriidiir. Tohum yaglar1
insan tiikketiminde (Mounts ve ark., 1994; Akpan, 2012), vitaminler ve polifenoller gibi
biyoaktif bilesik ve/veya nutrasotik kaynagi olarak (Sakai ve ark., 2010), aromatikler, lezzet
arttiric1 ve farkli iirlinlerin hazirlanmasi i¢in ilag ve kozmetik endiistrilerinde (Sionek, 1997)
kullanilmakadir (Olaleye ve ark., 2018). Ayrica, antimikrobiyal, antifungal, bocek oldiiriiciiler,

antioksidan, antiinflamatuar, hipokolesterolemik, antiartritik, antikoroner ve antiandrojenik
aktiviteler gibi yararh ilaclar i¢in potansiyel bir kaynak olabilmektedir.

Susam (Sesamum indicum L.), Pedaliaceae familyasina ait olan Sesamum veya Benniseed
olarak bilinen ve Diinya’da yaygin olarak yetistirilen en eski yag tohumlarindan biridir (Eze ve
Oluka, 2014). Tohumlarin ¢ogu yag ekstraksiyonunda geri kalani yenilebilir amaglar i¢in
kullanildigindan insan beslenmesinde 6nemli bir rol oynamaktadir (Eze ve Eze, 2017). Susam
tohumlari, yag ve unun nitelikleri nedeniyle yag tohumlariin kraligesi olarak bilinmektedir
(Fariku ve ark., 2007). Susam, baglangicta yag bakimindan zengin tohumlar1 igin
yetistirilmesinin yanisira sarap iiretimi i¢in de kullanilmaktaydi. Daha sonra, tat katma veya
yiyeceklere garnitiir olma 6zelliginden dolay1 kullanilmistir (Gandhi, 2009).

Susam tohumu, yliksek yag igerigi ve kalitesi nedeniyle gida endiistrisinde biiylik bir
potansiyele sahiptir. %50'den fazla yag iceren susam tohumlarindan endiistriyel olgekte
ekstraksiyon ve ¢0ziicii ekstraksiyonuyla yag geri kazanimi saglanmaktadir (Tzia ve Liadakis,
2003). Ayrica, susamin ¢ok yiiksek ticari, besinsel ve saglik yararlar1 bulunmaktadir. Susam
tohumunda yaklasik %42-54 kaliteli yag, %22-25 protein, %20-25 karbonhidrat ve %4-6 kiil
icerdiginin bulundugu bilinmektedir (Eze ve ark., 2022). Ekstraksiyon islemi, yagh
tohumlardan yag tliretimindeki temel asamalardan biridir.

Gilinlimiizde, ¢esitli gida prosesleri ultrasonla (US) desteklenmektedir. Bu teknolojinin
geleneksel islemlere kiyasla onemli bir etki saglayabilmesi bunun baslica nedenidir. US
kullanimi ile geleneksel islemlere gore normalde ihtiya¢ duyulan zamanin ve enerjinin yalnizca
bir kismi tiikkenmektedir (Chemat ve ark., 2011). Bu nedenle, bu avantajlar nedeniyle, US gida
endiistrisinde dondurma (Li ve Sun, 2002a), kurutma (De la Fuente-Blanco ve ark., 2006),
agartma (Su ve ark., 2013), sterilizasyon (Chandrapal ve ark., 2012) ve ekstraksiyon (Chemat
ve ark., 2011) dahil olmak iizere ¢ok sayida gida proseslerinde uygulanmistir. US destekli
ekstraksiyon sistemleri, farkli biyolojik matrislerden biyoaktif maddeleri ve yliksek katma
degerli bilesikleri kazanmak i¢in laboratuvarlarda ve pilot 6lgeklerde yaygin olarak kullanilan
bir teknolojidir (Koubaa ve ark., 2016). US destekli ekstraksiyon ile hedeflenen bir bilesigin
hiicre i¢i ortamdan hiicre dis1 ortama ¢ikarilmasini gelistirmeyi amaclamaktadir (Rosell6-Soto
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ve ark., 2015a). Bu teknolojinin, piring kepegi (Khoei ve Chekin, 2016), Jatropha tohumlar
(Farahani ve Azari, 2015) ve perilla tohumlar1 (Li ve ark., 2015) da dahil olmak iizere yag
tohumlarindan ve yag igeren digger sebzeden ugucu yag ve lipit ekstraksiyonunda etkili oldugu
gosterilmistir (Li ve ark., 2004; Luque-Garcia ve Luque de Castro, 2004; Zhang ve ark., 2008).
Mikrodalga (MD) ile iiretilen enerji birgok termal islemden daha yiiksektir (Singh ve Heldman,
2001; Ramanadhan, 2005). Gida endiistrisinde kurutma (Zhang ve ark., 2006), pastorizasyon
ve sterilizasyon (Ahmed ve Ramaswamy, 2007), ¢6zme/¢Oziindiirme (Li ve Sun, 2002b),
temperleme (Swain ve James, 2005), gida iriinlerinin pisirilmesi (Sumnu ve Sahin, 2005) ve
yag ekstraksiyonu (Tan ve ark., 2001) dahil olmak {izere bir¢ok uygulama denenmistir. MD
prosesi, yiiksek 1sitma derecelerine ulagsma, pisirme siiresini azaltma, homojen bir 1sitma
saglama, giivenli kullanim ve diisiik bakim gereksinimleri sebebiyle gida endiistrisinde 6nemli
bir basar1 ve poplilerlik kazanmistir (Salazar-Gonzalez ve ark., 2011). Ayrica, MD 1sitma
geleneksel 1sitmaya kiyasla pisirme veya yeniden 1sitma islemi sirasinda lezzet ve besin
niteliklerinde daha az degisiklige yol agmaktadir (Vadivambal ve Jayas, 2010). MD destekli
ekstraksiyon ile bitkisel materyallerden yiiksek katma degerli bilesiklerin ve bitkisel yagin geri
kazanimi saglanmistir (Self, 2005; Li ve ark., 2013; Koubaa ve ark., 2015; Rosello-Soto ve ark.,
2015a; Rosello-Soto ve ark., 2015b). Ayrica, yag tohumlari gibi bitki matrislerine MD 6n islemi
ile daha yiiksek ekstraksiyon verimleri gdzlenmistir (Koubaa ve ark., 2016).

Yaglarda kalitenin diismesine sebep olan 1s1l islem uygulamasi yaygin olarak kullanilan bir
prosestir. Kavurma, US, MD, maserasyon ve isinlama ise yag ekstraksiyonu oncesinde
uygulanan diger yontemlerdir (Seran, 2011). Yakin zamanda, baz1 arastirmalarda, yag geri
kazanimini iyilestirmek igin alternatif bir metot olarak geleneksel olmayan teknolojilerin
kullanilma potansiyeli arastiriimistir. US ve MD teknolojileri proses esnasinda kullanilabilirligi
yaygin olarak arastirilmig alternatif teknolojik uygulamalardir (Koubaa ve ark., 2016). Bu
calismanin amaci, susam tohumu yaginin verimi {izerine farkli termal islemlerin etkilerini
degerlendirmektir. Ayrica, 6n islem uygulanan susam tohumlarinin nem igerigi ve renk
indeksleri ile beraber 6n islem uygulanan susam tohumlarina karsilik gelen yaglarin verimi
tizerine etkiyi degerlendirmektir.

2.MATERYAL VE YONTEM
2.1.Materyal

Calismada yagli tohum olarak kullanilan susam (Sesamum indicium) tohumlar1 Konya ilinden
yerel bir saticidan temin edilmistir. Susam tohumlarindan yabanci maddeler (toz, kir, tas) ve
hasarli tohumlar elle temizlenmistir. Temizlenen tohumlar bir 6giitiicii (Arsel endiistriyel
mutfak 6giitiiciisii) ile daha kiigiik pargaciklara pargalanmistir. Hekzan analitik derecedeydi.

2.2.Yontem
2.2.1.Susam tohumu 6n isleme uygulama

Her uygulama i¢in 100 g susam tohumuna MD (180 W — 12 dk ve 360 W — 5 dk) ve US (480
W - 15 dk ve 480 W - 30 dk) &n islemleri dort farkli sekilde uyguland: (Sekil 1). Ornekler,
doner tabla iizerine yerlestirilerek ticari bir MD firinda (SolarDOM™, LG, Seul, Giiney Kore)
sirastyla 180 ve 360 W giiglerinde 12 ve 5 dk siireyle 6n islem uygulandi. 250 mL’lik erlenlere
koyulan numuneler, ayarlanan sicakliga ulasildiktan sonra MD firina yerlestirildi. US
uygulamasi ise, erlenlerdeki 6rnekler US (Bandelin Sonorex, RK 102) su banyosu igerisinde
480 W giigte 15 ve 30 dk boyunca uygulandi. On islemler sonrasinda drnekler desikatdrde
sogutulmustur. On islem uygulanmayan bir numune kontrol olarak ayrildi. On islem
uygulanmayan ve 6n islem uygulanan numunelere verim (%), nem icerigi (%) ve renk indeksi
analizleri yapilmistir.
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Sekil 1. Deneysel prosesin sematik sunumu
2.2.2.Nem Icerigi (%)

Susam tohumlarinin nem igerigi etiivde (Niive, FN 400, Tirkiye) kurutularak gergeklestirildi.
Numune (yaklasik 3 g) 105 °C'de 5 saat kurutuldu (AOAC, 2005).

2.2.3.Susam yagi verimi (%)

Susam numunelerinin yag miktar1 Soxhlet ekstraksiyon yontemiyle AACC 30-25.01 metodu
kullanilarak belirlenmistir (AACC, 1999). Bu metot susam yaginin hekzan ile ekstrakte
edildikten sonra hekzanin uzaklastirilmasi esasina dayanmaktadir. Belirlenen yag miktari ise %
olarak ifade edilmistir.

2.2.4.Renk Ol¢iimii

Susam tohumlarmin renk endeksleri (a*, kirmizilik-yesillik; b*, sarilik-mavilik ve L*,
parlaklik) bir kolorimetre (Konica Minolta, CR-400, Japonya) kullanilarak 6l¢iildii. Renk
degerleri her 6rnek i¢in alti okumanin ortalamasi seklinde hesaplandi. Ayrica, 6rneklerin renk
yogunlugu (C*) ve Hue agisi tonalite (H®) degerleri sirasiyla C*=(a*2+b*2)1/2 ve
H°=tan—1(b*/a*) seklinde hesaplandi (Bao ve ark., 2005).

2.2.5.istatistiksel Analiz

Tlim analizler ortalama degerler ve standart sapmalarla birlikte elde edildi. Tek yonlii varyans
analizi (ANOVA) ve Pearson korelasyon katsayisi, Windows SPSS 21 yazilimi kullanilarak
gerceklestirildi. Veriler, ANOVA kullanilarak P<0.05 diizeyinde ve ilgili korelasyon katsayisi
kullanilarak P<0.05 ve P<0.01 diizeylerinde istatistiksel olarak anlamli kabul edildi.

3.BULGULAR VE TARTISMA
3.1.Verim ve Nem I¢erigi (%)

Farkli giiglerde MD ve farkh siirelerde US islemleri uygulanan susam tohumlarindan elde
edilen yag verimleri ve tohumlardaki nem igerikleri herhangi bir teknolojik proses
uygulanmayan (kontrol numunesi) numune ile kiyaslandi (Tablo 1). Tablo 1°de goriildiigii gibi
hem 180 W 12 dk ve 360 W 5 dk gii¢ uygulanan MD 6n uygulamasi hem de 480 W 15dk ve
480 W 30 dk US 6n uygulamasi sonucunda elde edilen susam tohumlar1 yag verimi ve nem
icerigi analiz edilmistir. On islem uygulanan tohumlarin yag verimlerinde artis gdzlenmistir.
Ayrica, verim ve nem igerigi arasinda 6nemli farkliliklar bulunmaktadir (P<005). Sonuglara
gore 180 W MD 06n islemi susam tohumlarinin nem igerigini % 3.30’dan % 1.88’¢ Oonemli
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Olclide diisiirmiistiir. US 6n isleminde siirenin etkisi istatistiksel olarak goriilmemistir. Yag
icerigi ise % 7.90’dan 15 dk US uygulamasi ile % 8.89’a, 30 dk US uygulamasi ile % 8.20’ye
ylkselmistir. Yag ekstraksiyonu i¢in ¢oziicli olarak hekzanin kullaildigi bir ¢alismada US
uygulamasinin yogunlugunun artirilmasiyla yag veriminin arttigi belirlenmistir (Li ve ark.,
2004). Kolza tohumlarina MD 6n isleminin uygulanmasinin yag verimini artirmada etkili
oldugu bulunmustur (Oberndorfer ve Liicke, 1999; Valentova ve ark., 2000).

Tablo 1. Susam tohumu yaginin verimi (%) ve susam tohumunun nem igerigi (%)

Parametreler Mikrodalga (W) Ultrason (dk)

(%) Kontrol 180 360 15 30

Verim 7.90+0.22¢ 9.50+0.23a 8.77+0.23b 8.89+0.22b 8.20+0.22¢
Nem icerigi 3.30+0.04a 1.88+0.27¢ 2.64+0.10b 3.3240.15a 3.23+0.09a

Daha yiiksek yag verimi elde etmek i¢in tohumun nem igerigi ve 6n sicaklik degerleri kontrol
mekanizmalaridir (Savoire ve ark., 2013). Ayrica, 6n islemler, yag hiicrelerinin par¢alanmasini
tamamladigi, viskoziteyi disiirdiigli, proteinleri pihtilastirdigi ve nem igerigini presleme i¢in
optimum seviyeye ayarladigi i¢in 6nemlidir (Khan ve Hanna, 1983). Tablo 1’de goriildiigii gibi
US uygulamasi kontrol 6rnegine kiyasla istatistiksel olarak anlamli bir fark olusturmamastir.
Calismamizla uygun olarak US 6n islemin nem igerigini diisiirmede bir etkisinin olmayacagi
goriilmiistiir. Literatiirle uygun olarak her iki MD 06n isleminde de nem igeriginde azalmalar
belirlenmistir (Tablo 1) (Karatag, 2015).

3.2.Renk Ol¢iimleri

On islem uygulanmis susam tohumlarmnin renk analiz degerleri Sekil 2°de gostermektedir. En
diisiik L* degeri 30 dk US uygulanan numunede, en yiiksek L* degeri ise kontrol numunesine
aittir. Tohumlarin rengi diisiik MD giiciinden yiiksek MD giiciine dogru ve diisiik US siiresinden
yiiksek US siiresine dogru olusan hafif koyuluk istatistiksel olarak 6nemli bulunmamistir
(P>0.05). On islemlerden sadece 30 dk US uygulamasindan a* degeri etkilenirken, b* degeri
her iki US uygulamasindan ve 360 W 5 dk uygulanan MD 6n isleminden etkilenmistir. Buradan,
MD giiciindeki artis ile b* degerlerinde de artislara sebep oldugu goriilmektedir. Bu, prosesler

sirasindaki sicaklik artiglarina baglanabilir. MD giigleri ve 15 dk US uygulamasi a* degerini
istatistiksel olarak etkilememistir ancak daha uzun siire uygulanan US 6n islemi ile a* degerinin
diger orneklerden daha yiiksek oldugu bulunmustur (P<0.05). MD 6n islemi sirasinda olusan
kirmizilik ve sarilik artist muhtemelen Maillard reaksiyonu ile olusan suda ¢dziinmeyen
kahverengimsi renkli bir polimerik bilesik olan melanoidinler gibi kahverengi pigmentlerin
olusumundan kaynaklanmaktadir (Makinde ve ark., 2016; Berk ve ark, 2019). Renk yogunlugu
degeri sadece 180 W MD uygulamasinda diger numunelere gore daha diisiik olup kontrol
numunesi ile benzerlik gostermektedir. 30 dk US uygulanan susam tohumlarmin H® degeri en
diisiik olarak belirlenmistir. Yiiksek giigteki MD ve kisa siireli US uygulamalar1 H® degerini
istatistiksel olarak etkilememistir (P>0.05).
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Sekil 2. Mikrodalga ve ultrason 6n uygulamalari sonucu elde edilen susam tohumu 6rneklerinin
renk parametreleri

3.3. Pearson Korelasyon Katsayis1 Analizi

Pearson korelasyon katsayilar1 verim, nem igerigi ve bes renk parametresi (L*, a*, b*, C* ve
H°) arasinda Tablo 2'de gosterilmistir. Renk indekslerinin parametreleri arasindaki korelasyon
dikkat ¢ekiciydi. Ornegin L* ile a*, b*, C* ve H° degerleri arasinda giiclii bir korelasyon
hesaplanmistir. a* degeri Hue agisin1 hesaplamada b* degerinden daha etkiliyken b* degeri C*
degerini hesaplamada a* degerinden daha etkiliydi (P<0.01). b* degerinin C* degerinin
iizerinde, a* degerinin ise H° degerinin iizerinde gii¢lii etkilere sahip oldugu sdylenebilir. b*
degerinin C* degeri iizerindeki yiiksek etkisi Jin ve ark. (2016) tarafindan bildirilen ¢alismayla
tutarli bulunmugtur. Verim, nem igerigi ile dnemli pozitif bir korelasyon gostermistir (r=0.723,
P<0.01). Ozellikle L* degeri, a*, b* ve C* gibi diger renk parametreleriyle gii¢lii negatif
korelasyonlar gostermistir. Susam tohumlarina uygulanan 6n islemler tohumlarin renk
ozelliklerine &nemli bir katki saglamistir. Ote yandan, nem igeriginin renk parametreleri
iizerinde 6nemli bir etkiye sahip olmadig1 bulunmustur.
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Tablo 2. Susam yagimin verimi ve susam tohumunun nem igerigi ve renk parametreleri
arasindaki Pearson korelasyon katsayilari

Verim  Nem icerigi L* ax* b* c* He
Verim 1
Nem 0.723** 1
icerigi
L* -0.184  0.100 1
a* -0.412  0.462 -0.655** 1
b* 0.041 0.280 -0.745** 0.609* 1
Cc* 0.041 0.280 -0.747** 0.612* 1.000** 1
H° 0.455 -0.477 0.603* -0.996** -0.546* -0.549* 1

* ve ** sirastyla P<0.05 ve P<0.01'de anlamlilig1 gostermektedir
4 SONUCLAR

Bu calisma ile susam tohumuna iki farkli giic ve iki farkli siirede sirasiyla MD ve US 6n
islemleri uygulanarak ekstrakte edilen yagin verimi arastirilmistir. Susam tohumu ytiksek yag
icerigine sahiptir ancak MD ve US 6n islemleri uygulanarak ekstrakte edilen yagin verimi daha
yuksek tespit edilmistir. Uygulanan o6n islemler tohumlardaki yaglarin agiga c¢ikmasini
kolaylastirmistir. Bununla birlikte, renk oOl¢limlerinden parlaklik degeri higbir islemden
etkilenmezken, 30 dk US uygulamasi ile sadece a* ve b* degeri, 360 W giiciindeki MD ve 15
dk uygulanan US islemleri ile b* degeri biiyiik dlctide etkilenmistir.

Uygun gii¢ ve siirelerde uygulanan MD ve US 6n islemleri endiistiryel anlamda yararli olabilir.
Calismanin sonucu olarak her iki US 6n islemleri ile yag veriminin artirilmasina karsin
endiistriyel olarak enerji verimliligi a¢isindan 15 dk US uygulamasi tercih edilebilir.
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ABSTRACT

The number of water buffaloes, which has recently attracted the attention of new entrepreneurs
due to the supports and efforts and has therefore started to revive, has started to decrease again
at large rates in the last 4 years in Tiirkiye. Considering the years 2020-2023, Samsun ranks
first in the number of water buffaloes with 12.08%, followed by Diyarbakir with 9.05%,
Istanbul with 8.08%, Tokat with 5.85% and Bitlis with 5.32%. These 5 provinces account for
40.38% of Tiirkiye’s buffalo population. The share of the first 10 provinces is 55% and the
share of the first 20 provinces is 80% in countries water buffalo presence. In addition, about
half of the number of buffaloes in the last two years are female productive buffaloes over 2
years old, while 75% of the total number of buffaloes are female buffaloes. The aim of the study
was to estimate the decrease in buffalo numbers for the years 2024-2026 by using FAOSTAT
data for 1961-2022 and TURKSTAT data for 2023. In the study, ARIMA (1,1,1) model was
used to estimate the optimal number of buffaloes and the number of buffaloes are estimated to
be 148,656, 135,453 and 120,833 heads in these periods, respectively. If there is no
intervention, the increase in buffalo meat production and the decrease in buffalo milk
production are likely to continue, and the productive female buffaloes will be sent to slaughter,
forcing the companies involved in this sector to reduce the number of animals or cease
production. In recent years, input costs in animal farming sectors have increased significantly
due to both COVID19 and increasing inflation. Buffalo production enterprises have also been
affected. In addition, buffalo products are not sufficiently known by the new generation and the
demand for these products is decreasing in new generations. Increasing the recognition of
buffalo products and making them more attractive compared to other products, increasing the
support given to breeders and subsidizing the input costs that do not increase in proportion to
the product price may be effective in preventing this decrease in the buffalo sector.

Keywords: ARIMA, Buffalo Numbers, Forecast, Tiirkiye, Inflation
OZET

Son yillarda verilen destekler ve yapilan ¢aligmalarla yeni girisimcilerin ilgisini ¢eken ve bu
nedenle canlanmaya baslayan manda sayisi, Tiirkiye'de son 4 yilda yeniden biiylik oranlarda
azalmaya bagladi. 2020-2023 yillar dikkate alindiginda manda sayisinda %12,08 ile Samsun
ilk sirada yer alirken, Samsun'u %9,05 ile Diyarbakir, %8,08 ile Istanbul, %5,85 ile Tokat ve
%S5,32 ile Bitlis takip etmektedir. Bu 5 il Tiirkiye manda varliginin %40,38'ini olugturmaktadir.
Ulke manda varhiginda ilk 10 ilin pay1 %55, ilk 20 ilin pay1 ise %80'dir. Ayrica son iki yildaki
manda sayisinin yaklasik yarisi 2 yas tizeri disi verimli mandalar iken toplam manda sayisinin
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%75'in1 disi mandalar olusturmaktadir. Calismanin amaci, 1961-2022 yillar1 icin FAOSTAT ve
2023 yil1 igin TUIK verilerini kullanarak 2024-2026 yillar1 igin manda sayilarindaki azalmay1
tahmin etmektir. Calismada optimal manda sayisini tahmin etmek i¢in ARIMA (1,1,1) modeli
kullanilmis ve manda sayisinin bu donemlerde sirasiyla 148.656, 135.453 ve 120.833 bas
olacagi tahmin edilmistir. Miidahale edilmedigi takdirde, manda eti tiretimindeki artis ve manda
stitli Uiretimindeki diisiisiin devam etmesi ve verimli disi mandalarin kesime gonderilerek bu
sektorde yer alan sirketleri hayvan sayisini azaltmaya veya iiretimi durdurmaya zorlamasi
muhtemeldir. Son yillarda hayvancilik sektorlerinde girdi maliyetleri hem COVID19 hem de
artan enflasyon nedeniyle onemli 6l¢iide artmistir. Manda iiretim isletmeleri de bu durumdan
etkilenmistir. Ayrica manda {riinleri yeni nesil tarafindan yeterince bilinmemekte ve yeni
nesillerde bu iiriinlere olan talep azalmaktadir. Manda {irlinlerinin bilinirliginin artirilmasi ve
diger tiriinlere gore daha cazip hale getirilmesi, yetistiricilere verilen desteklerin artirilmasi ve
irlin fiyat1 ile orantili olarak artmayan girdi maliyetlerinin slibvanse edilmesi manda
sektoriindeki bu diisiisiin 6niine gegilmesinde etkili olabilir.

Anahtar Kelimeler: ARIMA, Manda Sayisi, Tahmin, Tiirkiye, Enflasyon
INTRODUCTION

Between 96 and 98 per cent of the world's water buffalo are reared for their meat and milk in
Asia, considering the years 1961-2022 (FAOSTAT, 2024). Although they yield less meat and
milk compared to cattle (Ermetin, 2020), water buffalo have a great adaptability to rural
environments in tropical and subtropical climates, providing excellent conversion of forages
with low nutritional value into higher quality meat and milk, and can be raised in areas
unsuitable for cattle due to wetland or swampy terrain, making them very attractive to producers
(Martinez-Burnes, 2024).

Based on morphological and behavioral characteristics, there are two distinct water buffalo, the
river buffalo (Bubalus bubalis bubalis) in India, the Balkans, Egypt and Italy, and the swamp
buffalo (Bubalus bubalis carabensis) in the region from south-east Asia in Assam in the west
to the Yangtze valley in China in the east (Zhang et al., 2020). There are 72 breeds of buffalo
in the world with 57 in Asia and 20 in India and the most popular breed is the Murrah (Samad,
2020). The temperature limit at which both buffalo breeds can live is -30 and +30°C, the
optimum temperature is 4-18°C and the temperature at which their lives are endangered is 38°C
and 80% humidity (Degirmencioglu, 2020). Many characteristics, such as the fact that buffaloes
have fewer sweat glands than cattle, and that their skin is black and their hair cover is sparse,
cause them to be more affected by cold and heat (Marai and Haeeb, 2010; Ermetin, 2020). As
a countermeasure against the effects of rising temperatures due to climate change, access to
water is vital and pits, rivers or water and shade are highly required, so forests is of great
importance (Galloso-Hernandez et al., 2021).

Buffalo milk contains higher levels of fat, lactose, protein, ash, calcium, vitamins A and C and
lower levels of vitamin E, riboflavin, cholesterol, carotene and blue-green pigment (biliverdin),
as well as a bioactive pentasaccharide and gangliosides that are absent in cow's milk (Abd EI-
Salam and EI-Shibiny, 2011). Unlike cow's milk, buffalo milk has a twofold higher as2-casein
and k-casein content, and the higher k-casein content supports cheese production (Islam et al.,
2014). In addition, buffalo milk is considered a better supplement for infants than cow's milk
due to its calcium content, better calcium/phosphorus ratio and higher protein efficiency
(Akgun et al., 2016).

In 2022, of the 205 million buffaloes globally, 54.53% resided in India, 21.29% in Pakistan,
13.10% in China, 2.50% in Nepal, 1.35% in the Philippines, 1.09% in Vietnam, and 0.98% in
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Myanmar; these seven nations together represent almost 94% of output. In 1961, Tirkiye's
water buffalo population constituted 1.29% of the global total, amounting to 1.14 million
individuals, however by 2023, its proportion fell to 0.08%, with a population of 161,749 heads.
Tiirkiye, which ranked 9-10th in the world in the 1960s, ranked 18-20" in the 2020s
(FAOSTAT, 2024). Buffalo milk accounts for more than 50% of drinking milk in India,
Pakistan, Egypt and Nepal, and buffalo milk products are traditional in Asian and Caucasian
countries where dairy products such as cream, butter and yoghurt are widely consumed
(Borghese, 2013). Although buffalo breeding is not widespread in Europe, mozzarella cheese
made from buffalo milk has an important market in some Mediterranean countries, led by Italy,
which ranks in the top ten in world production and has 85% of the buffaloes reared on the
European continent (FAOSTAT, 2024).

Buffalo meat has desirable qualities such as high tenderness, water holding capacity, moderate
myofibrillar breakdown index and a darker color indicating higher iron availability. It has a
high protein content, a balanced amino acid profile and low cholesterol and lipid levels. Buffalo
meat is suitable for convenience food and processed meat products and has gained popularity
in South East and Central East Asia, Latin America and Africa due to the lack of religious
restrictions on consumption. Buffalo meat can be a good option to meet the growing demand
for foods high in essential proteins and low in fat for human consumption (Guerrero-Legarreta
et al., 2020).

The longevity of buffaloes is higher than cattle, and their later puberty and lower conception
make them difficult to manage. The age at first calving is the most important factor affecting
the future profitability of farm management and studies have shown that a first calving period
of 36-41 months reduces costs and increases economic returns and sustainability (Rautela et al.,
2024).

Over the past century, buffalo population have declined significantly in in some countries in
Asia, Europe and the Near East due to factors such as low milk yield, preference for imported
dairy cattle products, decreasing demand, mechanization in the agricultural sector and changing
socioeconomic conditions. To address this, many countries have increased milk and meat
production and created a market for quality buffalo products (Ozdemir, 2024).

In particular, the share of buffalo milk in global cow + buffalo milk increased from 5.39% in
1961 to 16.01% in 2022, showing its growing influence in the dairy sector, while the share in
Tiirkiye decreased from 4.89% to 0.21% during the same period. In the same situation, the share
of buffalo meat in beef + buffalo meat increased from 3.73% in 1961 to 9.06% in 2022, while
the share in Tiirkiye decreased from 13.11% to 0.86% in the same years (FAOSTAT, 2024). In
addition, according to TURKSTAT's geographical classification of 12 regions, the share of the
Western Black Sea region (including Samsun, Tokat, Corum, Amasya) decreased from 43.27%
to 27.31%, the share of the Middle Eastern Anatolia region (Van and Malatya sub-region)
decreased from 11.08% to 9.86%, and the share of the Northeastern Anatolia region (Erzurum,
Erzincan, Bayburt, Agri, Kars, Igdir and Ardahan provinces) decreased from 7.41% to 3.51%
in 2004-2023 in terms of water buffalo presence. On the other hand, the share of the Central
Anatolia region (provinces of Kayseri, Kirsehir, Nevsehir, Nigde, Sivas, Yozgat, Aksaray and
Kirikkale) increased from 10.25% to 11.04%, and the share of the Eastern Marmara region
(provinces of Bursa, Eskisehir, Bilecik, Kocaeli, Sakarya, Diizce, Bolu and Yalova) decreased
by 5%, 52% to 9.24%, Istanbul region from 5.51% to 7.97%, Southeastern Anatolia region
(including Diyarbakir) from 4.58% to 11.35% and Aegean region (including Afyon province)
from 4.28% to 7.13% (TUIK, 2024). As of 2023, 12.08% of the existing buffaloes in Tiirkiye
are in Samsun, 9.05% in Diyarbakir, 8.08% in Istanbul, 5.85% in Tokat, 5.32% in Bitlis, 4.26%
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in Kayseri, 4.22% in Mus, 3.67% in Afyonkarahisar, 3.05% in Sivas and 2.98% in Balikesir
provinces (TUIK, 2024).

The number of water buffaloes in Tiirkiye was 1.14 million heads in 1961 and constituted
1.29% of the world's water buffaloes, while it reached 1.26 million heads with a continuous
increase until 1969, its share in world production decreased to 1.18%. While the number of
buffaloes continued to decrease until 1969-1982, remaining between 1 million heads, after that
year it experienced such a rapid decline that it fell to 429 thousand heads in 1990, 165 thousand
heads in 2000, 100 thousand heads in 2007 and 97 thousand heads in 2012 (FAOSTAT, 2024),
the number of buffaloes started to increase since 2013 and reached 192 thousand heads in 2020,
but despite the incentives due to the increase in input costs, inflation and decrease in consumer
demand, it decreased to 186 thousand heads in 2021, 172 thousand heads in 2022 and 162
thousand heads in 2023 (TUIK, 2024). In addition, milk production of 63.68 thousand tons in
2020 decreased to 43.03 thousand tons in 2023 in parallel with the decline in number of
buffaloes, while buffalo meat production increased from 8.42 thousand tons to 15.39 thousand
tons in the same period due to female and male buffaloes sent to slaughter. Due to the fact that
it takes 3 years for animals to reach the age of milk production in buffalo farming and the
number of lactating buffaloes in Tiirkiye is half of the total number of buffaloes, and due to the
decreasing number of buffaloes at all ages, a decrease in the number of buffaloes is expected in
the next 3 years.

For this reason, in this study, the number of water buffaloes was forecasted for 2024, 2025 and
2026 using FAOSTAT and TURKSTAT data for 1961-2023 and the measures and incentives
to be taken to prevent these decreases in the following years were emphasized.

MATERIAL AND METHOD
Material

The data of the study were obtained from the World Food and Agriculture Organization (FAO)
and Turkish Statistical Institute (TURKSTAT). In addition, national and international articles,
books, proceedings, master's and doctoral thesis studies, internet sources and animal product
reports were also utilized in the study.

Method

In the study, FAOSTAT 1961-2022 and TURKSTAT 2023 data were analyzed using ARIMA
models in SAS 9.4 statistical package program for the forecast of buffalo production in Tiirkiye
for 2024-2026. SPSS 20 was used to determine the normal distribution.

ARIMA Models

Classical regression analyses are often inadequate to explain the dynamics of time series, and
the introduction of correlation through lagged linear relationships has led to the development
of autoregressive (AR) and autoregressive moving average (ARMA) models, and ARIMA
(Box-Jenkins) methods by station arising non-stationary models (Shumway et al., 2017). Time
series analysis provides successful short-term forecasts for a large amount of data on the most
common single variable, and ARIMA models consist of a combination of three processes,
namely the Autoregressive (AR) process, the Inverting process (1) and the Moving Average
(MA) process (Kurtoglu et al., 2024).

In order to fit the time series data to the ARIMA model, the following five steps may need to
be followed.
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1. If the data are not normally distributed, the square root or logarithm of the data can be taken
to equalize the variance. In addition, if there is missing data, it should be corrected and if there
IS incorrect data entry, it should be corrected (Mishra et al., 2021).

2. The stationarity of the data is determined manually by using the autocorrelation function
(ACF) and partial autocorrelation (PACF) graphical parameters when the ACF decreases
rapidly and approaches zero, as well as by Augmented Dickey-Fuller (ADF) and Phillips-
Pheron (PP) or Phillips-Ouliaris tests for the presence of white noise (no unit root) with the help
of some tests. If a series is non-stationary, it can be smoothed for 3 years (t-1, t-2 or t-3), usually
for 1 year (Uzundumlu and Dilli, 2023).

3. The values of p and q are determined by analysing the autocorrelation function (ACF) and
partial autocorrelation (PACF) and the best ARIMA model is determined from the selected
model using the Akaike information criterion (AIC) and the adjusted Akaike information
criterion (AICc) (Mishra et al., 2021). BIC (Bayesian Information Criterion), SBC (Schwarz's
Bayesian Criterion), HQC (Hannan-Quinn Criterion), MAE (Mean Absolute Error), MSE
(Mean Squared Error), MAPE (Mean Absolute Percentage Error), SSE (Sum of Squared
Estimate of Errors), The models with the smallest RMSEA (Root-Mean-Square Error of
Approximation) criteria, DW (Durbin Watson Test) closest to 2.00 and R2 (Coefficient of
Determination) value highest are evaluated and the model that meets the most criteria is
accepted as the best model (Uzundumlu and Dilli, 2023).

4. By drawing the ACF and PACEF related to the residuals, the residuals in the best selected
model are checked and if there is no white noise for the residuals, it is necessary to change the
model (Mishra et al. 2021).

5. In the newly selected model, the model that meets the first four features is the model that
predictions are made as the best model.

AR (Autoregressive models) are based on the idea that the current value of the series (yt) can
be explained as a function of p past values (yt-1, yt-2, ..., yt-p), where p determines the number
of steps backwards to estimate the current value (Shumway et al., 2017).

The formation of ARIMA is given by the following formulae (Celik 2013).
The equation for the simplest AR model is as in Formula 4.

Ye = Qo T @Y T & )
The simplest MA model is shown in Formula 5.
Ve =€ — 01 (2)

ARMA model is formed when the combination of ‘AR’ and ‘MA’ occurs at stationarity I (0),
and ARIMA model is formed when stationarity occurs at I(1) or 1(2) (Mech, 2017). The
equation to be applied for the ARMA model is given below.

Ve =QotayYeoqat o tapyiept & — Q1€ — A28 — oo — AgEr_g (3)

When stationarity is taken into account in the ARMA model function, it turns into ARIMA
model as given below (Celik 2013).

Ve (@o+ a1yemq + - +apye—p) * (1 =B) + & — 01604 — 026, 5— .. —04&44 4)
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Y(t—p): denotes the value of variables at different lag periods

ap: AR model coefficients,
........................ 0q: MA model coefficients,

&:. The sum of the error values,

WN (0, 6?) the white noise series given in Eq,

(1 — B) ¢ denotes the d-th order differencing operation

RESULTS AND DISCUSSION

Preparing time series data for ARIMA model

Conformity of Data to Normal Distribution

Table 1 shows the normality tests and missing or outlier examination in the data

Table 1. Normality tests and incompleteness outlier analysis

Analyses Coefficient Standard error Ratio
Skewness 0.404 0.302 1.34
Kurtosis -1.611 0.595 -2.71

* Shapiro-wilk p<0,0001 and number of variables: 63

As can be seen, as a result of the normality test, the significance value shows that the data is
not suitable for normal distribution, but this is generally not used and studies are carried out on
skewness and kurtosis values. When the skewness and kurtosis values are in the range of -2 and
+2 when the coefficients are taken into consideration (George and Mallery, 2010) and the
division of the coefficients into standard error values can be said that the data are suitable for
normal distribution since there is only no kurtosis value between -1.96 and +1.96 (Biiytikoztiirk,
2011). In addition, since the number of variables is 63, there is no missing data.

Outlier analysis is given in Table 2.
Table 2. Analysis of Outliers

Outliners Variable No Value (head)
1 9 1,257,000
2 7 1,253,000
3 8 1,248,000
83
< 4 6 1,216,000
2
& 5 5 1,202,500
|_
48 84,705
g 51 84,726
°2
& 49 86,297
|_
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4 50 87,207

5 52 97,632

When looking at the values, it is examined whether there is any incorrectly entered data, and
since there is not much difference between the minimum and maximum values, it is determined
that there is no excessive value.

Ensuring Stability in Data
Table 3 tests for the presence of a unit root.
Table 3. Phillips-Ouliaris Cointegration Test

Unit root Rho Tau

1 -69.07 -8.77

It is noted that since there is a unit root in the data, there is cointegration and therefore it is
determined that the data are not stationary. For this, it is tested whether the stationarity is
eliminated by considering the graphs with the 1st difference operation.

Figure 1 shows the number of water buffaloes by years.
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Figure 1. Number of Water Buffaloes in Tiirkiye

When the figure is analyzed, it is seen that there is a continuous decline graph without a zigzag
for any buffalo number. For this reason, it is also understood from the figure that the data are
not stationary.

Figure 2 shows the number of water buffaloes by years with the 1st difference.
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Figure 2. Establishment of the number of buffaloes in Tiirkiye by taking the first difference

When considering the figure, a fluctuating data set such as the heart graph attracts attention,
and in this sense it is seen that the stationarity of the data with 62 data (63-1) with the first

difference operation is provided.

Determination of the most appropriate model
Table 4 shows the best models to be implemented with SCAN and ESACF with BIC.
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Table 4. Best Fitting Models
SCAN ESACF
p+d q BIC p+d q BIC
0 2 20.94 0 2 20.94
4 1 21.19 5 2 21.18
5 0 21.09 4 5 21.32

*The lowest value: BIC (0,2) = 20,94

Considering the table, it is seen that the best model is the ARIMA (0,1,2) model, but other
criteria may give better results in determining the best models.

Table 5 shows the criteria used for the most appropriate model.
Table 5. Criteria Used for the Most Appropriate Model

BIC SSE MSE SBC MAE MAPE DW AIC HQC R?
0,12 20.94 7.49 1.27 1,431 2.28 108.86  1.97 1,429 1,430 0.38
41,1 21.19 7.49 1.27 1,431 2.28 108.86  1.97 1,429 1,430 0.38
5,10 21.09 10.10 1.71 1,449 2.38 22761 222 1,447 1,448 0.36
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512 21.18 7.46 1.27 1.,430 2.26 102.86 1.97 1,429 1,430 0.38

415 2132 1010 171 1,449 239 22823 222 1,447 1,448 0.36
Not: SSE:10°12 MSE:10"10 MAPE:10"4

Considering Table 5, the best model is found to be ARIMA (5,1,2).

Forecast

The forecasts made according to the ARIMA (5,1,2) model are given in Figure 3.
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Figure 3. Estimation of Buffalo Numbers in Tiirkiye for 1962-2026

In Table 6, the predictions obtained as a result of the study are compared with recent forecasts
and actual values

Table 6. Realized, projected and compared estimates

Years Double Exponential Straightening * ARIMA (5,1,2)** Realized
2023 169,528 160,986 161,749
2024 164,721 148,656

2025 159,915 135,453

2026 155,109 120,833

2027 150,302

2028 145,496

2029 140,690

2030 135,884

* Topuz vd (2023) ** Original data of the research

According to ARIMA (5,1,2), the number of buffaloes in Tiirkiye is forecasted to be 160,986,
148,656, 135,453 and 120,833 heads for the years 2023-2026, respectively, and a similar
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estimate was conducted by Topuz et al (2023) for the years 2023-2030 and they made
predictions for the years 2023-2026 expecting a more moderate decrease than our forecast.
Considering the 2023 realized TURKSTAT data, Topuz et al (2023) made a deviation of 4.59%
without the 2023 data, while a good forecast result was obtained with a deviation of -0.47% in
the forecast made by including the 2023 data in this study. In the time series forecasting model,
since the last year's data have a greater effect on the coefficient, especially the last year's data
find a place in more weighted forecasts. For this reason, a large change in the last year for multi-
year forecasts causes large deviations in the following years for forecasts. In this study, since
the age of buffalo yield slightly exceeds 3 years, it is expected that the deviation of the estimates
will be lower by making a 3-year forecast. In addition, while buffalo milk production gained a
continuous increase momentum in 2008-2019, buffalo milk production decreased in parallel
with the decrease in the number of buffaloes due to COVID 19 and input costs in 2020. In
another study we conducted, it was predicted that the annual buffalo milk production in Tiirkiye
may decrease from 43 thousand tons to 27 thousand tons in 2023. Similarly, while buffalo meat
production experienced a continuous decline from 2008 to 2012, it increased from 4,500 tons
to 7,000 tons in 2013-2018 and approached 15,500 tons in 2023. It is estimated that a meat
production close to this number is expected in the next 3 years.

CONCLUSIONS AND RECOMMENDATIONS

In 2020, the number of buffaloes decreased from 192,489 heads to 161,749 heads in 2023, while
buffalo milk decreased from 63,760 tons to 43,025 tons in the same period, and buffalo meat
production increased from 8,424 tons to 15,386 tons in the same period due to female and male
buffaloes sent to slaughter. Due to the fact that the age of milk production and first birth of
buffaloes in buffalo breeding reaches 3 years and the number of adult female productive
buffaloes in Tiirkiye is half of the total number of buffaloes, and due to the decrease in the
number of buffaloes at all ages, the expectation of a decrease in the number of buffaloes in the
next 3 years is revealed in the analyses and studies conducted. Buffalo milk and buffalo meat,
which are extremely important in human nutrition, are not known and tasted by many
consumers. Especially during the COVID 19 period, many producers had difficulties in
delivering their products to consumers and experienced great difficulties due to the long
duration of this period and the increase in the prices of inputs. For this reason, they had to give
up this type of production. If consumer demand is not increased, these declines will continue
rapidly. For this reason, especially by addressing the problems encountered with the surveys to
be carried out with the individuals engaged in buffalo breeding and by informing the consumer
that buffalo products such as milk, yoghurt, butter etc. are very beneficial for human health by
means of extension services such as advertisement etc. and by facilitating the delivery of these
products to the consumer at a more affordable price, by encouraging the increase in the number
of buffaloes, buffalo meat products will have a place in consumer preferences and when the
producers are enabled to market all their products at reasonable prices, producers will
concentrate on this activity and on the consumer side, healthier individuals will be able to
continue their lives.
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ABSTRACT

It is believed that water buffaloes were introduced to Tiirkiye as a result of the migration wave
from India in the 7th century. Water buffaloes holds a significant place in countries culture and
history. The world buffalo population increased by 80.9% between 1970 and 2010, from
107.262.744 to 194.034.413, while it decreased from 1.178.000 heads to 87.207 heads in
Tiirkiye during the same period. As a result of this decline countries share of the world buffalo
population fell from 1.1% to 0.05%. With both incentives and the increasing demand for buffalo
products, the number of buffaloes, which reached its lowest level in 2008, increased by 127.3%
between 2008 and 2020, and with this increase, the country rose to 10th place in the world
buffalo milk production. However, after this year the decline in the buffalo population and milk
production started again. Buffalo farming in the country is mostly carried out in small family
enterprises, and recently, intensive production farms have started to be established with the
incentives of the state. Samsun, Diyarbakir, Istanbul, Tokat, Bitlis are the provinces where
buffalo farming is most common. Anatolian buffaloes, which are widely produced in Turkey,
are small and their lactation milk yield is around 700-120, lactation periods are 180-280 days.
As of 2022, 13.586 tons of meat and 43.589 tons of buffalo milk production was reported by
FAOSTAT. Several factors including COVID19 pandemic, recent inflation and increasing
input costs etc. may have played a critical role in the decline of water buffalo milk production
after 2020. The aim of this study was to make an evaluation on the water buffalo farming in
Tiirkiye and forecast water buffalo milk production of the country between 2024-2026 years by
ARIMA method. For this purpose, we analyzed TURKSTAT and FAOSTAT data from 1961
to 2023 to identify the best fitting models and generate forecasts. From 2024 to 2026, we
forecasted the water buffalo milk production of country as 36.157, 33.581 and 29.618 ton
respectively.

Keywords: ARIMA, Buffalo Farming, Milk, Forecast, Tiirkiye
OZET

Mandalarin Tirkiye'ye 7. yiizyilda Hindistan'dan gelen go¢ dalgasi sonucunda geldigi
diistiniilmektedir. Mandalar iilke kiiltiiriinde ve tarthinde 6nemli bir yere sahiptir. Diinya manda
varlig1 1970-2010 yillart arasinda %80,9 oraninda artarak 107.262.744 bastan 194.034.413 basa
yukselirken, Tiirkiye'de ayn1 donemde 1.178.000 bastan 87.207 basa diismiistiir. Bu azalma
sonucunda iilkemizin diinya manda varligindan aldigi pay %1,1'den %0,05'e gerilemistir. Gerek
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tesvikler gerekse manda tiriinlerine olan talebin artmasiyla 2008 yilinda en diisiik seviyesine
ulasan manda sayis1 2008-2020 yillar1 arasinda %127,3 oraninda artmis ve bu artisla birlikte
iilke diinya manda siitii tiretiminde 10. siraya yiikselmistir. Ancak bu yildan sonra manda niifusu
ve siit {iretimindeki diisiis tekrar baslamistir. Ulkede manda yetistiriciligi cogunlukla kiiciik aile
isletmelerinde yapilmakta olup, son zamanlarda devletin tesvikleri ile entansif liretim ¢iftlikleri
kurulmaya baslanmigtir. Samsun, Diyarbakir, Istanbul, Tokat, Bitlis manda yetistiriciliginin en
yaygin oldugu illerdir. Tiirkiye'de yaygin olarak iiretilen Anadolu mandalan kii¢iik yapili olup
laktasyon siit verimleri 700-120 civarinda, laktasyon siireleri 180-280 giindiir. FAOSTAT
tarafindan 2022 yili itibariyle 13.586 ton et ve 43.589 ton manda siitii tiretimi bildirilmistir.
COVIDI19 salgini, son déonemdeki enflasyon ve artan girdi maliyetleri gibi gesitli faktorler,
2020'den sonra manda siitii liretiminin diismesinde kritik bir rol oynamistir. Bu ¢alismanin
amaci, Tirkiye'de manda yetistiriciligi izerine bir degerlendirme yapmak ve 2024-2026 yillar1
arasinda iilkenin manda siitii iiretimini ARIMA yontemi ile tahmin etmektir. Bu amagla, en
uygun modelleri belirlemek ve tahminler olusturmak icin 1961'den 2023'e kadar TUIK ve
FAOSTAT verileri edildi. 2024'ten 2026'ya kadar iilkenin manda siitii tiretimini sirasiyla
36.157, 33.581 ve 29.618 ton olarak tahmin edildi.

Anahtar Kelimeler: ARIMA, Manda Yetistiriciligi, Stit, Tahmin, Tirkiye
INTRODUCTION

Buffaloes (Bubalus bubalis) play a significant role in the livelihood of millions of people as a
source of milk, meat and draught power. There are more people who depend on this species for
their livelihoods than on any other domestic animal (Zhang et al., 2020). Water buffalo is
defined as the farm animal of the future by stating that the potential and benefits of this animal
will be far superior to other farm animals in the future (Pournourali et al. 2017). Buffaloes can
utilize poorer quality roughages well and shows high resistance to diseases (Warriach et al.,
2015). The water buffalo is generally an animal of humid, temperate and swampy regions, with
little adaptation to extremely hot or cold temperatures. Where the environmental conditions are
suitable, they can be more economical than cows (Ermetin, 2017). River buffaloes and swamp
buffaloes are two subspecies of the domestic Asian buffalo. The share of swamp buffaloes in
the world's domestic water buffalo population 20.5% and it is mostly produced in south Asia
(Pineda et al. 2021). River buffaloes are mainly bred for their milk, especially in Asia and
Europe, although they are also used for their meat or for both their meat and their draught power
(Minervino et al., 2020). The popularity of water buffalo is increasing in countries where the
environmental conditions are suitable. Water buffaloes which were domesticated in Asia are
distributed in 77 countries in five continents (Minervino et al., 2020). World water buffalo
presence have reached to 205.141.830 from 107.262.244 between 1970 and 2022 with a %91.25
increase. The increase in the world cattle population during the same period was 43.45 %.
According to current statistics, water buffalo milk accounts for about 15.4% of world milk
production. Compared to other farm animals, water buffalo milk has significantly higher fat,
dry matter, protein, casein, lactose and mineral content. Thanks to these properties, interest in
buffalo milk is increasing worldwide. It is the second largest source of milk production after
cattle. Water buffalo have played an important role in the culture, history and agriculture of
Tiirkiye. However, the population of water buffaloes in the country, which was 1,178,000 in
1970, has decreased to 171,835 in 2022 with a dramatic decline. Although an increasing trend
has started after it reached its lowest point in 2008, its population in Tiirkiye has started to
decrease again after 2020. The objective of this study was to evaluate water buffalo population
of the Tiirkiye and forecast water buffalo milk production of the country between 2024-2026
years.

172



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

MATERIAL AND METHOD
MATERIAL

In order to forecast the water buffalo milk production of Tiirkiye between 2024-2026, the data
were obtained from Food and Agriculture Organisation (FAOSTAT) and Turkish Statistical
Institute (TURKSTAT). In addition, in this study, domestic and foreign internet sources, papers,
reports, articles, theses, etc. on buffalo milk production and future forecasting methods were
utilized. In the study, ARIMA model, which is one of the time series methods, was used to
make forecasts for the buffalo milk production of Tiirkiye.

METHODS

In the study, we forecasted the water buffalo milk production values between 2024-2026. In
order to achieve this, we employed the ARIMA time-series model for the Tirkiye from 1961
to 2023 to predict the quantities for the following 3 years. ARIMA time series model was feed
with statistical data by SAS statistical software. SAS 9.4 statistical program and Microsoft
Excel program was used for the preparation of figures and tables and for the necessary
calculations.

ARIMA Models

Time series which are a series of linked observations measured sequentially over time are used
to determine and correct incorrect data entry, systemic errors in data, differences in data due to
any event, to determine which numbers will replace missing data, and to make predictions for
the future based on past data (Seker, 2015). The general purpose of time series is to make
predictions for the future and is frequently used in many fields such as business, economy,
engineering, medicine, agriculture, etc. (Uzundumlu & Kurtoglu, 2020). Forecasts are defined
as making predictions for the future by taking into account past data. Forecasts should be
supported by scientific studies in order to be accurate and healthy (Ergiin & Sahin, 2017). The
primary task of forecasting model building is to select the model with minimum forecast errors
as measured by some performance indicators such as mean squared errors (RMSE), mean
absolute errors (MAE) or mean absolute percentage error (MAPE) (Law et al., 2019).

The most commonly used method to determine the best forecasting model is Box-Jenkins. Box-
Jenkins method is used as ARIMA and is successfully applied to stationary series in the future
forecasting of the series of a variable over time (Box et al., 2016). ARIMA models study the
properties of time series and develop a forecast equation. The observed trends guide the
forecasting process, choosing an appropriate model and ensuring it is compatible with the data.
The most suitable models for this time series have then been investigated. There are a number
of statistical techniques for the description and prediction of time series data. These models
relate the dependent variable to an index, which is a factor that changes over time, to ensure
accurate and reliable data analysis (Araghinejad 2013). They are used for most stationary data
series that have a mean, variance, and autocorrelation function that are constant over time. In
this model, the autoregressive term represents the relationship between variables and the
moving average term represents the relationship between variables and errors which have
already occurred. Box-Jenkins model can make successful forecasts when the non-stationary
series are generally lagged by one year and the stationarity of the mean and variance of the
series is ensured (Akgiil, 2003). If there is white noise in the series, the data are stationary, the
ARIMA method makes forecasts as ARMA(p,q) without any intervention to the data and if
there is white noise in the series, the ARIMA method makes predictions as ARMA(p,q) (SAS,
2014). If the data are non-stationary, the data can be stationaries by taking the second order
difference. This situation is shown as follows (Uzundumlu et al., 2019).
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d=0: yt =Yt 1)
d=1:yt=Yt-Yt-1 (2)
d=2: yt= (Yt- Yt-1) - (Yt-1- Yt-2) = Yt - 2Yt-1 + Yt-2 3)

Several criteria are utilized to determine the best ARIMA models Akaike Information Criteria
(AIC) and Bayesian Information Criteria (BIC) are the most preferred models (SAS, 2014). The
Auto Correlation Function (ACF) and Partial Autocorrelation Function (Partial Autocorrelation
Function), mainly considering the behavioral scheme of the data, can also determine the
recommended model for time series data (Akgiil, 2003). In this study, the p and q values that
obtained the BIC values determined by SCAN and ESACF in SAS 9.4 program were analyzed
separately and according to the results of the smallest SBC, SSE, MSE, MAE, MAPE, RMSE,
DW closest to 2 and the highest R2, the p and g values that provide the most of these criteria
were accepted as the most appropriate ARIMA model.

Based on the water buffalo milk production from 1961 to 2023, we inserted the water buffalo
milk production data into Excel, row by row. The last four columns list t, t1, t2 and t3 with their
respective rank numbers after a 1-period lag, so that they are suitable for analysis. In general,
we make the data stationary if it follows a normal distribution and does not contain any outliers,
and we adjust the first difference if it doesn't.

The formation of ARIMA is given by the following formulae (Celik 2013).
The equation for the simplest AR model is as in Formula 4.

Ye = Qo + A1Y1 T & (4)

The simplest MA model is shown in Formula 5.

Vi =& — 04 (5)

ARMA model is formed when the combination of ‘AR’ and “MA’ occurs at stationarity I (0),
and ARIMA model is formed when stationarity occurs at I(1) or 1(2) (Mech, 2017). The
equation to be applied for the ARMA model is given below.

Ye = Qg + ay Ye—1 + .- +ap y t-p + Et —A1&—1 — A& — wvvivnn — aqgt_q (6)

When stationarity is taken into account in the ARMA model function, it turns into ARIMA
model as given below (Celik 2013).

Ve(ag+a1yi1+ - +apye_p) * (1-B) +¢& — 0161 — Oy 5— o —04&t_q (7)

Y(t—p): denotes the value of variables at different lag periods

ap: AR model coefficients,

0q: MA model coefficients,

& The sum of the error values,
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WN (0, ¢°) the white noise series given in Eq,
(1 — B) % denotes the d-th order differencing operation
RESULTS AND DISCUSSION

Buffalo farming is a branch of livestock farming that has an important place in Turkey's history,
culture and agriculture. In 1970, Turkey was among the top 10 countries in the world with
1178000 heads of buffalo, but this number has gradually decreased and today it has fallen to
the 19th place. According to current data, the buffalo population of the country is reported as
171835. In 2008, when the country's buffalo presence reached its lowest level, it declined to
84705 heads. Afterwards, it entered an increasing trend and reached to 192489 heads in 2020,
but after this year, it entered a downward trend again for various reasons. Buffalo farming in
the country is mainly carried out for milk production. However, parallel to decrease in the
number of buffaloes in the country, there has been a serious decrease in the buffalo milk
production of the country. In 1970, the country ranked 6th in the world's buffalo milk
production with 279,000 tons of milk produced in 1970, but by 2022, the country ranked 13th
in the world in terms of buffalo milk production, and its production decreased to 43588.7 tons.
The country's buffalo meat production also decreased significantly in the same period.
However, a significant increase in meat production has been observed since 2020. The reason
for this increase is thought to be the increase in the number of buffaloes slaughtered in recent
years. Changes in buffalo presence, milk and meat production of the country over the years is
presented in Table 1.

Table 1. Changes in buffalo presence, milk and meat production in Tiirkiye by years
(FAOSTAT, 2024).

1970 1980 1990 2000 2010 2020 2021 2022

Number of Buffaloes 1178000 1040000 429000 165000 87207 192489 185574 171835

Buffalo Meat (ton) 20000 10660 11445 4047 3785 8424 10831 13586

Buffalo Milk (ton) 279000 273905 174225 67330 35487 63767 63643 43589

60000 54155
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Figure 1. Distribution of buffalo population in Turkey by regions (TURKSTAT, 2024)
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Water buffalo breeding is carried out in 78 provinces of Turkey. Buffalo farming is mostly
carried out in the Black Sea region of the country. This region is home to 33.5% of the country's
buffalo population. The Black Sea region is followed by Marmara region with 18.6% and
Central Anatolia region with 14.4%. of water buffalo population of Tiirkiye. Water buffalo
population is concentrated in Samsun and Sinop provinces in the Black Sea Region, in Tokat,
Corum and Amasya provinces in Central Anatolia, in Afyon province in the Aegean Region, in
Istanbul province in the Marmara Region, in Mus Province in the Eastern Anatolia Region and
in Diyarbakir province in the Southeastern Anatolia Region. Distribution of buffalo population
in Turkey by regions is presented in Figure 1 and buffalo population in Turkey by provinces is
shown in Table 2.

Table 2. Distribution of buffalo population in Turkey by provinces (TURKSTAT, 2024)

Province Number of Buffaloes Province Number of Buffaloes
Samsun 20009 Amasya 3910
Diyarbakir 16430 Giresun 3900
Istanbul 12891 Bartin 3851
Tokat 8592 Kiitahya 3767
Bitlis 8253 Kocaeli 3061
Kayseri 7940 Diizce 3039
Mus 6531 Yozgat 3033
Afyonkarahisar 5817 Corum 2850
Balikesir 5137 Ankara 2118
Sivas 4768 Sakarya 2104
Bursa 4225 Bolu 1780

In Turkey, buffalo farming is carried out for milk and meat production purposes. The majority
of the buffalo farms are of traditional family type and the rest are medium-scale farms. Water
buffaloes, which are known especially for mozzarella cheese in Europe, are used for production
of yoghurt, cheese and ice cream, especially cream, and their meat is used especially in the
production of sucuk in Turkey. Countries ecological conditions are very suitable for buffalo
farming. Buffaloes, which are highly dependent on nature, are grazed on pastures for most of
the year except for the cold months (Ak¢ay and Mercan, 2018). The buffaloes raised in the
country originate from Mediterranean buffaloes, a subgroup of river buffaloes, and are called
‘Anatolian buffalo’. Anatolian buffalo was registered and defined by the Ministry of
Agriculture and Forestry, General Directorate of Agricultural Research and Policies (TAGEM)
in 2004 (Y1lmaz and Kara, 2019). Anatolian buffalo is smaller in size compared to other buffalo
breeds. The live weights of adult males and females were reported to be 550-600 and 400-450
kg, respectively, and the withers height was reported to be 130-140 and 125-135 cm
(Kelgokmen and Unal, 2015). The average milk yield of Anatolian buffaloes in lactation is
around 1000 kg. Their lactation period is 250 days (Ermetin, 2020) and their fat content in milk
is between 6.6-8.1% (Soysal, 2013). Anatolian buffalo has arc-shaped back curved horns, their
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skin is and hair is black (Atasever and Erdem, 2008). The average milk yield per lactation
buffalo in the country is reported to be 596.6 kg. In countries such as India, Pakistan and Egypt
where buffalo farming is intensive, milk yield per buffalo was reported as 2.294, 2.175 and

Lﬁ E‘ V:"-“ " 'V: B .';1' ;.T, L S -
Figure 2. Anatolian Water Buffalo (Erol, 2017)

In Turkey, especially after 2010, the subsidies and the buffalo breeding project have played a
key role in the increase in the number of buffaloes and production since 2010 (Saner et al.,
2022). In addition, buffalo breeders' associations have started to be established in the country
since 2008 in order to improve the buffalo population, increase the number, and the Central
Union of Turkey Buffalo Breeders Association was established in 2012 and the associations
were gathered under a single roof (Kelgokmen and Unal, 2015). As a result of these
developments, a significant increase has been achieved in the number of buffaloes and the
production of buffalo products in the country. However, this sector was affected by the general
problems seen in the livestock sector of the country in recent years. Although there are various
problems faced by the sector, especially in recent years, COVID19 and the following inflation
are among the major problems. Other sectors in the country, such as the buffalo sector, have
been affected by inflation and the resulting increase in input costs and production costs.
Between 2020 and 2022, buffalo milk produced in the country decreased from 63766.74 tons
to 43588.65 tons. Similarly, cattle milk production of the country decreased from 21749341.68
tons to 19912135.38 tons and goat milk from 589616.99 tons to 540425.93 tons in the same
period (FAOSTAT, 2024). In addition, since milk and dairy products obtained from buffaloes
are more expensive than products obtained from other farm animals, a marketing problem has
also occurred in the sector. The economic crisis in the country has caused consumers to prefer
cheaper products compared to buffalo products.
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The best model for 2024-2026 is ARIMA (2,1,0). During this period, the predicted output
amounts were, 36,156, 33,582 and 29,618 million tons, respectively. Based on the findings of
the study we forecast a decrease of 27.96% between the 2023 and 2026 years. Considering the
fragility of the buffalo farming sector in Tiirkiye, along with inflation and rising input costs in
the livestock sector, the projected decline in water buffalo milk production from 2024 to 2026
could be even more significant in this context. Similarly, Topuz et al., (2023) has estimated a
decrease of 8.51% decline in the number of water buffaloes until 2026.

CONCLUSION AND RECOMMENDATIONS

Inflation and rising costs for feed, veterinary care, and other essential inputs may put additional
strain on buffalo farmers, reducing their ability to maintain or increase production levels. This
situation could lead to a reduction in herd sizes, diminished productivity, and overall
inefficiency in the sector. The lack of a well-established buffalo farming infrastructure
exacerbates these issues, as farmers may not have access to the resources or support needed to
modernize operations or improve efficiency. Moreover, fragile industries such as buffalo
farming are often more vulnerable to such crisis, such as economic downturns or policy
changes, which could further destabilize production. Given these challenges, efforts to stabilize
the buffalo farming sector in Turkey are crucial. This could include government support through
subsidies, price control mechanisms for key inputs, or support for cooperatives or similar
organizations that enable farmers to pool resources and share costs. In addition, improving
access to technology and best practices in buffalo husbandry could help counteract the expected
decline in production and ensure the long-term viability of the sector.

REFERENCES

Akgiil, 1. (2003). Analysis of Time Series, and ARIMA Models. Der Publications, Istanbul,
Turkiye.

Araghinejad, S. (2013). Time Series Modeling (Chapter 4). Data-Driven Modeling: Using
MATLAB® in Water Resources and Environmental Engineering, 85-137.
https://link.springer.com/chapter/10.1007/978-94-007-7506-0_4.

178



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

Atasever, S., Erdem, H. (2008). Manda yetistiriciligi ve Tiirkiye’deki gelecegi. Anadolu Tarim
Bilimleri Dergisi, 23(1), 59-64.

Celik, S. (2013). Modeling of Production Amount of Nuts Fruit by Using Box-Jenkins
Technique. Yuzuncu Yil University Journal of Agricultural Sciences. 23(1), 18-30.

Ergiin, S., Sahin, S., (2017), “Isletme Talep Tahmini Uzerine Literatiir Arastirmas1” Ulakbilge,
5(10), s.469-487.

Ermetin, O. (2017). Husbandry and sustainability of water buffaloes in Turkey. Turkish Journal
of Agriculture-Food Science and Technology, 5(12), 1673-1682.

Ermetin, O. (2020). KOP bélgesinde manda yetistiriciligi ve onemi. Osmaniye Korkut Ata
Universitesi Fen Bilimleri Enstitiisii Dergisi, 3(2), 164-171.

Erol, S. (2017). Afyonkarahisar ilindeki mandalarin genetik karakterizasyonu. PhD Thesis,
Afyon Kocatepe University, Graduate School of Medical Sciences, 93 pages.

FAOSTAT, 2023. Animal products’ statistics. Statistics of food agricultural organization.
http://www.fao.org/faostat/en/#home

Kelgdkmen, 1., Unal, N. (2015). Anadolu Mandalarinda baz1 morfometrik 6zellikler. Lalahan
Hayvancilik Arastirma Enstitiisii Dergisi, 55(2), 50-55.

Kurtoglu, S., Uzundumlu, A. S. (2024). Gaziantep Ilinin 2018-2025 Déneminde Yumurta
Uretim Tahminleri. The Journal of Academic Social Science, (111), 386-401.

Law, R. Li, G., Fong, D., Ka, C., Han, X. (2019). Tourism Demand Forecasting: A Deep
Learning Approach. Annals of Tourism Research, 75, 410-423.

Minervino, A. H. H., Zava, M., Vecchio, D., Borghese, A. (2020). Bubalus bubalis: a short
story. Frontiers in Veterinary Science, 7, 570413.

Pournourali, M., Tarang, A., Mashayekhi, F. 2017. Karyotype of Mazani water buffalo from
Iranian Buffalo Bulletin, 36(1): 183-192.

Saner, G., Engindeniz S., Adanacioglu H., Giiler D., Sengiil Z., (2022) Manda Y etistiriciliginin
Ekonomik Yénii Uzerine Bir Analiz: Balikesir Ili Ornegi. Journal of Animal Production. 63(1):
35-45,

SAS, (2014), SAS 13.2 User’s Guide The ARIMA Procedure. SAS Institute Inc., Cary, NC,
USA, https://support.sas.com/documentation/onlinedoc/ets/132/ARIMA.pdf

Soysal Mi. 2013. Anatolian Water Buffalo husbandry in Turkey. Buffalo Bulletin. 32 (Special
Issue 1): 293-3009.

Seker, Sadi, Evren, (2015), “Zaman Serisi Analizi’’, YBS Ansiklopedi, 2(4), s.23-31.

Toparslan, E., Mercan, L. (2018). Tirkiye yerli manda popiilasyonlarinda yapilan molekiiler
genetik ¢alismalar. Akademia Miihendislik ve Fen Bilimleri Dergisi, 146-158.

Topuz, B. K., Giictikoglu, A., Giiler, H. (2023). Evaluation of the sustainability of buffalo
population in Tiirkiye and Samsun province by using time series analysis. Turkish Journal of
Agriculture -Food Science and Technology,11(5): 946-953.

Warriach, H. M., McGill, D.M., Bush, R.D., Wynn, P.C., Chohan, K.R. (2015). A review of
recent developments in buffalo reproduction—a review. Asian-Australasian Journal of Animal
Sciences, 28(3), 451.

179


http://www.fao.org/faostat/en/#home
https://support.sas.com/documentation/onlinedoc/ets/132/ARIMA.pdf

ILINTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

Yilmaz, A., Kara, M.A. (2019). Diinyada ve Tiirkiye’de manda yetistiriciliginin durumu ve
gelecegi. Tiirkiye Tarimsal Aragtirmalar Dergisi, 6(3), 356-363.

Zhang, Y., Colli, L., Barker, J.S.F. (2020). Asian water buffalo: domestication, history and
genetics. Animal Genetics, 51(2), 177-191.

180



I.INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
OCTOBER 04-06, 2024, ERZURUM, TURKIYE
Conference Book

EXAMINATION OF THE VINEYARD STRUCTURE OF YOZGAT PROVINCE
YOZGAT iLi BAGCILIGININ DEGERLENDIRILMESI
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Ozet

Arastirma Yozgat ilinin bagcilik durumunu tespit etmeye yonelik yapilmistir. Ankete katilan
iireticilerin sayisin1 belirlemede Tarim 11 Miidiirliigii CKS kayitlarinda bulunan iiretici
sayisindan faydalanmis olup, bagciligin yogun olarak yapildigi ve {iretici sayisinin
cogunlugunu olusturan Yozgat Ili Merkez ilge ve Sorgun ilgelerinde yasayan 254 iiretici ile
anket yapilmistir. Yapilan anketlerde iireticilerin sosyo-demografik yapisi, arazi varligi, tiretim
sekillerine ve bagcilik ile ilgili temel bilgilere ulasilmaya calisilmistir. Yapilan anket
sonuglarina gore treticilerin %94.88°1 erkek, %5.12’sinin kadin oldugu belirlenmis olup,
iireticilerin yas ortalamas1 55.52 olarak belirlenmistir. Ureticilerin egitim durumlar
incelendiginde ise %46.46’1ik oranla lise mezunu olduklari, bunu sirasiyla %25.20 ile ortaokul,
%24.41 oranla ilkokul mezunu olduklari, 6n lisans mezunu %1.18’lik dilimde oldugu ve oku
yazar olmayan oraninin ise %0.39 oldugu tespit edilmistir. Bagciligi ortalama 40.15 yildir
yaptiklar1 ve baglarinin yas ortalamasinin 40 yas tstii oldugu tespit edilmistir. Ankete katilan
ireticilerin bagcilik ile ilgili herhangi bir egitim almadiklar1 goriilmistiir. Yozgat ilinde
bagciligin eski yogun hareketli giinlerine donebilmesi i¢in oncelikle iireticilere yeni bagcilik
kiiltiriinii agilamak gerektigi, bunu da egitimlerle, yazili ve gorsel medya yontemi, bagciligin
daha profesyonel sekilde yapildig1 bolgelere teknik gezilerle olabilecegi kanaatine varilmistir.
Ayrica bolgede modern bagciligin temellerini atmaya yonelik il, ilge miidiirliiklerinin tesvik
projelerinin hazirlanmasi treticilere asili fidan, destek ve terbiye sistemlerinin temin
edilebilmesi sistemlerin kurulmasi i¢in destek verilmesi, egitimler ile de bu sistemin, modern
tireticilik modellerinin benimsenmesinin, 6grenilmesinin saglanmasi gerekmektedir.

Anahtar kelimeler: Anket, tretici, fidan, tizim
Abstract

The research was conducted to determine the viticulture status of Yozgat province. In
determining the number of producers participating in the survey, the Provincial Directorate of
Agriculture used the number of producers in the CKS records, and a survey was conducted with
254 producers living in the Central and Sorgun districts of Yozgat Province, where viticulture
is intensively practiced and where the majority of the producers are. In the surveys conducted,
it was attempted to reach the socio-demographic structure of the producers, land assets,
production methods and basic information about viticulture. According to the survey results, it
was determined that 94.88% of the producers were male, 5.12% were female, and the average
age of the producers was determined as 55.52. When the educational status of the producers
was examined, it was determined that 46.46% were high school graduates, followed by 25.20%
middle school graduates, 24.41% primary school graduates, 1.18% associate degree graduates
and the illiterate rate was 0.39%. It was determined that they have been doing viticulture for an
average of 40.15 years and the average age of their vineyards is over 40 years. It was observed
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that the producers who participated in the survey did not receive any training on viticulture. It
was concluded that in order for viticulture to return to its old busy days in Yozgat province, it
IS necessary to first instill the new viticulture culture in the producers, and this can be done
through training, written and visual media methods, and technical visits to regions where
viticulture is done more professionally. In addition, it is necessary to prepare incentive projects
of provincial and district directorates to lay the foundations of modern viticulture in the region,
to provide grafted saplings, support and training systems to the producers, to provide support
for the establishment of systems, and to ensure that this system and modern production models
are adopted and learned through training.

Keywords: Survey, Producer, Sapling, Grape
1. GIRIS

Diinyada bagcilik genel olarak KYK de 20-52, GYK de 20-40 enlem dereceleri arasinda
yayilim gostermektedir (Winkler ve ark., 1974). Sicaklik faktorii ise bu enlem derecelerini
etkileyen en biiyiik etmendir. Ulkemiz ise bagcilik icin en elverisli iklim kusag: iizerinde
bulunmakla birlikte kiiltiirii yapilan Vitis vinifera L. ve bagcilik kiiltiiriiniin anavatani olmasi
sebebiyle zengin bir gen potansiyeline sahiptir (Tekdal ve Sarlar, 2016). Tiirkiye bag alani
bakimindan diinya da 5., iiziim iiretimi bakimindan ise 6. sirada olan bliyiik bir bagcilik
tilkesidir. Bu degerlere topraklardaki uygun bag ekolojisi, zengin asma biyocesitliligi ve
toplumun yiiksek bagcilik deneyimi ile tarihsel kiiltiirii ilave edildiginde Tirkiye, bagcilik
acisindan en biiyiik potansiyele sahip {lilkeler arasinda yer almaktadir. Ayn1 zamanda Akdeniz
ve Yakindogu gen merkezlerinin de kesistigi alanda yer almaktadir. Uzun bir siire de farkl
medeniyetlere ev sahipligi yapmis olan Tirkiye’de yine biitiin medeniyetlerce de bagcilik
onemli bir gecim kaynagi olmustur. Yaklasik olarak iilkemizde 1400 iin lizerinde iiziim ¢esidi
veya tipi oldugu bilinmektedir. (Soyler ve ark., 2019)

Alan bakimindan Tiirkiye’nin 15. ili olan Yozgat, i¢ Anadolu’nun Orta Kizilirmak Boliimii’nde
Bozok Platosu iizerindedir. Uzerinde bulundugu karayollar1 uluslararasi tasimacilikta énemli
bir yere sahiptir. Ulkemizden ve Avrupa iilkelerinden Ortadogu'ya yapilan ticaretler bu yollarin
onemini daha da artirmaktadir. Izdiisiimii alam1 13597 km?, gercek alani ise 14123 km?dir. I
geneli fazla daglik degildir Yozgat; Anadolu’nun en eski yerlesim merkezlerinden birisidir
(Anonim, 2013). Sorgun il¢esinde bulunan Alisar Hoyiigli’nde yapilan arkeolojik ¢alismalar
sonucu 5000 y1l dncesine dayanan tarihi kalintilar ortaya ¢ikarilmistir. Yozgat Alisar’da elde
edilen kazilardan M.O. 1800-1600 yillarna ait {iziim salkimi seklinde icki ve sarap kaplari
bulunmustur. Yozgat miizesinde de iiziim salkimli kiipe ve lizim kabartmali siitun baslig
parcast; Bizans donemine ait sarap tipasi, asma yapragi motifli tizlim presi ve vaftiz teknesi ile
Islamiyet dénemine ait {iziim motifli tas ve kiipe ornekleri bulunmaktadir (Aksit, 1981).
Bulunan eserlerden de yola ¢ikarak Yozgat’in ¢ok eski bir bagcilik yerlesimi oldugu
soylenmektedir. 1970’li yillarda filokseranin tim diinyay: etkisine almasiyla birlikte yorede de
etkisini gostermis olup bagciligi sekteye ugratmistir (Oraman, 1965). Bu durum I¢ Anadolu
bolgesindeki bag alanlarinin %90’ 1n1n kurumasina yol agmustir (Cangi ve ark., 2016).

Toplam yiiz6lgtimii 13 milyon 690 bin dekar olan Yozgat’ta 6 milyon 130 bin 324 dekar alanda
tarim arazisinden olusmaktadir. 12 bin 378 ton {iziim iiretimi ile de Tiirkiye tiretimi i¢indeki
pay1 %0.34°tlir. Bu liretim miktarinin biiylik bir kismini ise sofralik ¢ekirdekli {iziim tiretimi
olusturmaktadir (Anonim, 2021). Yozgat ilinde Sorgun, Cekerek, Yerkoy, Akdagmadeni,
Sefaatli, Candir ilgelerinde bagcilik yapilmaktadir. Yorede yetistirilen cesitler ise ¢ogunlukla
Ak liziim, GOk iiziimii, Hasandede, Narince, Cavus liziimii, Bulut {iziimii, Dimrit, Zilifder,
Okiizgozii ve Kalecik karasi yetistiriciligi yapilan gesitler arasindadir. Halk arasinda ise
Gelinparmag: liziimii, Patpat tizlimii, Candir liziimii, Cigitli liziimii, Citir izimi ve Kaburgali
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iizlimii olarak tabir edilen ve yetistiriciligi yapilan tiziimler de bulunmaktadir (Cetin, 2018).
Ayrica Daler (2021), Yozgat ilinde yetistirilen liziim cesitlerinin klasik ve molekiiler
tanimlanmas1 adli ¢aligmasinda ile ait 50 adet ¢esitle ¢alismistir.

Arastirmada tarihsel anlamda 6nemli bir bagcilik gegmisine sahip ve hali hazirda hala yiiksek
cesit varligina sahip olan Yozgat ilinde bagciligin konu olarak islenmesi ve bagcilik yapisini
irdelemek istenmistir.
2. YONTEM

2.1. Materyal

Calismanin ana materyalini Yozgat ilinde tarimsal faaliyet gosteren isletmelerin sahibi olan
tireticiler olusturmugtur. Bu isletmelere iliskin ana popiilasyon belirlendikten sonra uygun
ornekleme yontemi kullanilarak 6rnek hacmi belirlenmistir. Belirlenen 6rnek isletmeler ile yiiz
yiize gorligmelerden elde edilen orijinal veriler kullanilmis. Ayrica konu ile ilgili yapilmis
calisma, aragtirma vb. yayinlar ile kamu kurum ve kuruluslarin yayin ve istatistiklerinden
yararlanilmigtir.

2.2. Yontem

Yozgat ilin Tarim il miidiirligii kayitlarina gore Yozgat ilinde 11 ilgede 6115 bagcilikla ugrasan
tiretici sayisi tespit edilmistir. En uygun 6rnekleme sayisini tespit etme yonteminde ise oransal
yaklagimdan yararlanilmigtir (Newbold, 1995). Buna gore;

= Np(1-p)
(N-Do, + p(1-p)

n= 6rnek biyikligi,
N= populasyon biiyiikligii (3867 liretici)
p=tahmin orani (0.5 maksimum 6rnek biiytikliigi igin),

o = oran varyansi (maksimum 6rnek hacmine ulagmak i¢in %90 giiven araliginda ve %5 hata
payi ile).

Ana Kkitleyi olusturan bireylerin 6zellikleri baslangigta bilinmedigi igin, 6rnek hacmini
maksimum kilacak sekilde p=0.5 olarak alinmis ve anket sayisini belirlemede goriisiilecek birey
say1st Yozgat ili ve ilgelerindeki popiilasyonun dagilimina gore belirlenmis olup, Merkez ilgede
98 ve Sorgun da ise 156 iiretici olmak tizere 6rnek hacmini olusturacak 254 iiretici sayisina

ulasilmis ve ankete katilan tiim bireyler tesadiifi olarak belirlenmistir. (Kiziloglu ve Kizilaslan,
2013).

Aragtirmada tesadiifi olarak segilen 254 ireticiye ait anketlerin ofis programlarindan Excel
programi araciligi ile gerekli veri girisleri yapilmis ve hem bu programda hem de SPSS Statics
26 paket programu ile islenerek frekans tablolari olusturulmustur.

3. BULGULAR

Arastirmaya katilan {ireticilere ait cinsiyet dagilimi Tablo 1. verilmistir. Bu verilere gore
arastirmaya katilan 254 iireticinin %94.88’1 erkek, %5.12’sinin ise kadin oldugu belirlenmistir.
Yas dagilimlarina bakildiginda ise 35 ile 72 arasinda degismektedir. Arastirmada bireylerin
tamami1 yas sorusunu cevaplamis ve yas ortalamasi yapilan hesaplamalar sonucunda 55.52
olarak belirlenmistir. Cetin ve Daler (2018), Yozgat ili genelinde halen bagcilik ile ugragsmakta
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olan tireticilerinin biiyiik bir kisminin 50 yasin iizerinde oldugu ve bagcilik konusunda 25 yili
askin deneyimlerinin bulundugunu belirtmislerdir.

Tablo 1. Ureticilerin cinsiyete gore dagilimlar

Cinsiyet Frekans (%)
Kadin 13 5.12
Erkek 241 94.88
Toplam 254 100.00

Arastirmaya katilan tiim dreticiler egitim durumlan ile soruya cevap vermis olup, sonuglar
Tablo 2.”de incelenmistir. Ureticiler %0.39°luk kisim okur yazar olmadigi, %1.18’lik kisim 6n
lisans, %24.41°lik kisim ilkokul, %25.20’1lik kisim ortaokul ve %46.46’lik en yiiksek oran ile
de lise mezunu olduklarini belirtmislerdir. Arastirmada lisans ve lisanstistii egitim yapan liretici
bulunmamaktadir. Yozgat’in komsu illerinden olan Tokat’in Erbaa il¢esinde yapilan bagcilik
ile ugrasan treticilerin yliksek telli sistemi benimsemeleri lizerine yapilan bir arastirmada,
arastirmaya katilan bireylerin %38.4°1 ilkokul mezunu, %31.2’inin ise lise mezunu oldugu
bildirilmistir. Arastirmada %7.1°1 iliniversite mezunu iken okur yazar olmayan iiretici
bulunmamaktadir (Hizarci, 2019).

Tablo 2. Ureticilerin baska iste ¢alisma durumuna gére dagilimi

Egitim Durumu Frekans (%)

Okur Yazar Degil 1 0,39 184
Okur Yazar 6 2,36

Ilkokul 62 24,41

Ortaokul 64 25,20

Lise 118 46,46

On Lisans 3 1,18

Lisans 0 -

Lisansiistii 0 -

Toplam 254 100.00

Tablo 3.’te iireticilerin bagka iste ¢alisma durumlar incelendiginde %48.43’1i serbest meslek,
%30.31’inin emekli, %6.69’u is¢i, %4.33’1i memur olduklarini belirtmislerdir. Ayrica ankete
katilan kadinlarin tiimiiniin ev hanimi olduklar1 tespit edilmistir.

Tablo 3. Ureticilerin baska iste ¢alisma durumuna gore dagilimi

Herhangi bir iste c¢ahsma Frekans (%)
durumu

Serbest 123 48,43
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Memur 11 4,33
Isci 17 6,69
Esnaf 11 4,33
Emekli 77 30,31
Ev Hanimi 13 5,12
Diger 2 0,79
Toplam 254 100,00

Ankete katilan ireticilerin medeni duruma gore dagilimlart Tablo 4’te verilmistir. 254
tireticinin %96.06’s1 evli, %3.94’1 ise bekar oldugu tespit edilmistir.

Ailedeki ortalama birey sayisi ise 3.77 kisi, ¢alisan birey sayisi ise ortalama 1.29 kisi oldugu,
ailenin tarim dig1 y1llik gelirinin ortalama 68.24 milyon TL ve ailenin tarimsal yillik gelirinin
ise ortalama 115.90 milyon TL oldugu tespit edilmistir.

Mersin ili Tarsus Ilgesi Uziim Uretiminin Mevcut Durumu ve Sorunlarinin irdelendigi bir
calismada hane halkinin ortalama sayisinin 3.7 kisi oldugu belirtilmistir. Aym1 calismada
tarimdan elde edilen gelirle gecimlerini saglayanlarin oraninin %86.3, tarimla birlikte tarim dist
gelirle gecimlerini saglayanlarin oranin ise %13.7 oldugu ve bagciliktan elde edilen gelir
ortalamasi yillik 11.500 TL oldugu tespit edilmistir (Ozdemir ve ark., 2015).

Tablo 4. Ureticilerin Medeni Duruma Gére Dagilimi
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Medeni durum Frekans (%)
Bekar 10 3,94
Evli 244 96,06
Toplam 254 100,00

Tablo 5’te lireticilerin sosyal glivenceye sahip olup olmadigi incelenmis ve 254 tireticinin timii
sosyal giivenceleri oldugunu beyan etmislerdir. Arastirmaya katilan tireticilerin sosyal giivence
durumlar1 Tablo 6.’ta verilmis olup, en yliksek oranin Bagkur, en diisiik oranin ise SSK oldugu
tespit edilmistir. Siirt ilinde bagcilikla ugragan iireticilerin mevcut durumunu belirlemeye
yonelik yapilan bir arastirmada iireticilerin sosyal glivence durumunun dagilimi incelenmis
olup, %48’inin herhangi bir sosyal giivencesi olmadigi, %30 unun Bag-Kur, %12’si Emekli
Sandig1 ve %10’ unun SSK’ya bagli olduklari tespit edilmistir (Gazioglu Sensoy ve ark., 2020).
Iki ildeki sosyal giivencesi olmadifi beyan eden rakamsal farklilik bolgesel bazda
degiskenlikten kaynaklandigi diistiniilmektedir.

Tablo 5. Ureticilerin sosyal giivence durumu dagilimi

Sosyal giivence durumu Frekans (%)
dagilimi

Evet 241 100,00
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Hayir 13 0,00
Toplam 254 100,00
Tablo 6. Ureticilerin sosyal giivence dagilimlar
Sosyal Giivence Dagilimi Frekans Yiizde(%)
Ssk 10 3,94
Emekli Sandig1 11 4,33
Bagkur 220 86,61
Sosyal gilivencem yok 13 5,12
Toplam 254 100,00

Ankete katilan iireticilerin arazi varliginda ortalama 172.36 da Miilk arazisi oldugu, tarla
arazisinin ortalama 172.20 da, kira ile tutulan arazinin ortalama 58.15 da oldugu, kiraya ortaga
verilen arazinin ortalama 48.77 da oldugu ve bag arazisinin ortalama 4.81 da oldugu tespit
edilmistir. Ureticilerin hepsi meyve-sebze iiretimi yaptiklar fakat bunun igin ayr1 bir araziye
sahip olmadiklarini belirtmisleridir.

Ankete katilan tiim (%100) iireticiler bitkisel tiretim yaptigin1 beyan etmis olup, bitkisel iiretim
yapan tiim dreticilerin ise %12.99 u kapsayan 33 kisi ise ayrica hayvansal iiretim ile
ilgilendigini belirtmistir. Ureticilerin bitkisel {iretim deseni olarak agirlikta olarak tarla tarmmi
yaptig1, bagciligin ise baglarinin yasi géz 6niine alindiginda aile biiyliklerinden kalarak devam
ettigi diistinlilmektedir.

Tablo 7. Ureticilerin bitkisel iiretim sekilleri dagilimlar:

Bitkisel Uretim Sekli Frekans (%)
Bag 254 100
Arpa 179 70,47
Misir 27 10,63
Patates 0 -
Yonca 8 3,15
Korunga 0 -
Aygicegi 20 7,87
Meyve 0 -
Sebze 0 -

Bugday 190 74,80
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Arastirmaya katilan iireticilerin ortalama 40.15 yildir bagcilik ile ugrastigi goriilmektedir.
Tablo 8’de bagcilik yapma nedenlerinin incelenmis olup en yliksek oranin %96.46 baba meslegi
oldugu icin, %3.54’liik oranla kar elde ettim i¢in cevabini verdikleri tespit edilmistir. Arazi
kosullarinin bageihik i¢in uygun olmast ve diger siklarina herhangi bir cevap verilmedigi
goriilmiistiir. Ureticilerin yas ortalamasinin da 55.52 olmasi da iireticilerin bircogunun
cocukluk doneminde bagcilik ile ilgilenmeye basladiklart disiiniilmektedir. Siirt ilinde bag
ireticileriyle yapilan benzer bir ¢alismada tireticilere bagciligi yapma sebepleri sorulmus olup,
ireticilerin %58 ge¢im kaynagi, %30’unun ise babadan kaldig1r icin devam ettirdigi
belirlenmistir (Gazioglu Sensoy ve ark., 2020).

Tablo 8. Ureticilerin bagcilik yapma nedenlerinin dagilimlar

Bagciik yapma nedeni Frekans Yiizde(%)
Baba meslegi oldugu i¢in 245 96,46
Kar elde ettigim i¢in 9 3,54

Arazi kosullar1 bagciliga uygun 0
oldugu i¢in

Diger 0

Aragtirmada {ireticilere daha once bagcilikla ilgili egitim alip almadiklari1 sorulmus olup Tablo
9°da verilen cevaplar incelenmistir. Ureticilerin biiyiik bir oran1 hayir cevabim vermistir. Hay1r
cevabini verenlerin %93.7°1ik, evet cevabini verenlerin ise %6.30’luk bir orana sahip oldugu
tespit edilmistir. Trakya bolgesinde bitkisel {iretim yapan tireticilerle yapilan bir ¢alismada
tarimsal egitim alip aldigi ile ilgili dagilimi belirlenmistir ve {iireticilerin % 32.7°1 tarimsal
egitim almig, % 67.3’si ise tarim ile ilgili herhangi bir egitim almamis oldugunu bildirilmistir
(Bal, 2018). Torun ve Bobat (2016), siis bitkileri iireticileri ile yaptiklar1 bir anket ¢alismasinda
mesleki egitim alip almadiklar1 sorgulanmustir. Ureticilerin %55’i herhangi bir egitim
almadiklarin1 %45°1 ise egitim aldiklarini belirtmislerdir. Yapilan anket ¢aligmalarina
bakildiginda iireticilerin yaptiklar: iiretim sekli ile ilgili herhangi bir egitim almamalarinin
yogun olarak goriildiigii, ayrica bu durumun yoresel, bolgesel degil lilke ¢apinda bir durum
oldugu kanaatine varilmistir.

Tablo 9. Ureticilerin bagcilikla ilgili egitim alma durumunun dagilimi

Egitim alma Frekans (%)
Hayir 238 93,70
Evet 16 6,30
Toplam 254 100,00

Bagcilikta kilit konulardan biri fidan teminidir. Bu konu ile ilgili tireticilerin vermis olduklari
cevaplarin dagilimi1 Tablo 10°da verilmistir. Ureticilerin biiyiik bir cogunlugu kendi iiretimim
cevabini verdikleri ve bu oranin %95.28 oldugu tespit edilmistir.
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Tablo 10. Ureticilerin fidanlari temin etme sekli dagilimlar

Fidan temin sekli Frekans Yiizde(%)
Kendi tretimim 242 95,28
Komsu-akraba 12 472
Bayii-kooperatif 0

Diger 0

Toplam 254 100,00

Ureticilerin tiimii (%100) yerli fidan kullandiklarin1 belirtmislerdir (Tablo 11). Ureticilerin
birgogunun kendi iiretimi fidanlar1 kullandigini belirttiklerini igin yerli fidan oraninin bu
seviyede ¢ikmasi beklenen bir sonug olarak karsimiza ¢ikmaktadir. Ortalama olarak bir bagin
Oomriiniin 30-40 y1l oldugu diistintilmektedir. Fakat iireticilerin yerli ¢esitle kurulu olan baglarin
yast ise 70,80 hatta 100’1 bulabilmektedir. Uzun soluklu olan bagcilikta arastirmaya katilan
iireticilere bagda herhangi bir sebeple eksilen fidanlarin yerini nasil tamamladiklarini sorulmus
olup, tiim iireticiler bu soruya %100 oranla daldirma ile cevabini vermistir (Tablo 12). Gazioglu
Sensoy ve ark. (2020), yaptiklar1 arastirmada bagcilik yapan iireticilerin kullandiklar1 fidan
tipleri belirlenmeye calisilmis ve treticilerin %40°1 ¢elikle kendilerinin iirettigini, %38’ inin
asili fidan kullandiklar1 ve %22’sinin ise agik koklii yerli fidan kullandiklar tespit edilmistir.
Edirne ili Uzunkoprii ilgesinde bagcilik yapan tireticilerin katildigi bir arastirmada iireticilerin
kullandiklar1 fidan tiplerinin %57.20’lik bir oranla asili kokli asma fidani, yerli celik
kullaniminin ise %22.50 oldugu tespit edilmistir (Korkutal ve ark., 2009). Fidan tipindeki
farkliliklar daha ekonomik anlamda daha yogun yetistiricilik yapilan bolgelerde asili fidan
kullaniminin arttig1 goriilmektedir. Buna sebep filoksera zararlisinin baglarda yaptigi kalici
hasarlar1 ve asili fidanlarin avantajlarinin bilinmesinden kaynaklandig: diisiiniilmektedir.

Arastirmaya katilan ireticiler agili fidanlarin fiyatlar1 konusunda fikirleri sorulmus, pahali,
normal ve ucuz siklarindan birini belirlemeleri istenmistir. Biitiin {ireticiler bu soruya normal
cevabini vermistir. Ureticilerin yerli fidan kullanmalar1 ve bagdaki eksiklerini daldirma ile
tamamlamalarina ragmen asili fidanlarin fiyatlarin1 normal olarak degerlendirilmesi 6ncelikle
asihh fidanlarin avantajlarim  bilmediklerini ve ayrica eski bagcilik yodntemlerini terk
edemediklerini gostermektedir

Tablo 11. Ureticilerin kullandiklar fidan tipi dagilim

Fidan tipi Frekans Yiizde(%)
Yerli fidan 254 100,00
Asili fidan 0

Sertifikali fidan 0

Sertifikasiz fidan 0

Diger 0

Toplam 254 100,00
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Tablo 12. Ureticilerin Baglarinda eksik fidan tamamla yontemlerinin dagilimlar:

Bagda eksik fidan tamamlama Frekans Yiizde(%)
yontemi

Daldirma ile 254 100,00
Yeni fidan dikerek 0 -

Tiiplii fidan 0 -

Diger 0 -

Toplam 254 100,00

Ureticilerin budama konusunda bilgileri irdelenmis olup Tablo 13.’te verilmistir. Ureticilerin
%76.38’1 kis budamasi yaptiklarini belirtmistir. Biitiin {ireticiler %100’luk oranla yaprak alma
islemini yaptiklarin1 belirttikleri halde yaz budamasini yaptiklarini beyan edenlerin orani
%23.62 olarak tespit edilmistir. Bu cevaplar {ireticilerin bagcilik konusunda egitim
almadiklarini, budamalar ile ilgili bilgilerinin simirli kaldigin1 goéstermektedir. Bagcilikla
ugrasan isletmelerle yapilan benzer bir arastirma sonucuna gore kis budamasi yapanlarin orant
%060, yaz budamasi yapanlarin oraninin ise %6 oldugu belirlenmistir. Hi¢c budama yapilmayan
isletmelerde ise oran %26 olarak tespit edilmistir. Yaz budamasinda ise yaprak alma
uygulamasinin %80 oraniyla en yogun olarak yapilan uygulama oldugu belirlenmistir
(Gazioglu Sensoy ve ark., 2020).

Tablo 13. Ureticilerin budama tercihlerinin dagilimlari

Budama sekli Frekans (%)
Ki1s budamasi 194 76,38
Yaz budamasi 60 23,62
Toplam 254 100,00

Bagcilikta verim ve kaliteyi etkileyen en biiyiik faktorlerden biri bagin kurulus asamasinda
karar verilen ve uygulanan terbiye sistemidir. Ureticilerin baglara tesis ettikleri terbiye
sistemlerinin dagilimlar1 Tablo 14’te verilmis olup, %94.49°lik oranla goble yani geleneksel
terbiye sisteminin tercih edildigi tespit edilmistir. Ureticilerin %5.51°lik kism1 ise modern
terbiye sistemlerinden kordonla baglarini terbiye sekillerini yonettikleri belirlenmistir.
Caligmanin sonuglariyla paralel olarak Yozgat ili bagciliginin potansiyelinin belirlenmesine
yonelik bagka bir calismada 140 {iretici ile goriisiilmiis ve goble terbiye sistemi ile kurulu
baglarin %92 ile en ¢ok tercih edilen sistem oldugu bunu %8 ile kordon terbiye sisteminin takip
ettigi tespit edilmistir (Cetin ve Daler, 2018).

Tablo 14. Uretim yapilan baglarm terbiye sekillerinin dagilim1

Terbiye sekilleri Frekans (%)

Tek kollu guyot 0 -

Cift kollu guyot 0 -
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Kordon 14 5,51
Goble 240 94,49
Diger 0 -
Toplam 254 100,00

Tim bitkisel tiretim sekillerinde oldugu gibi kiiltiirel islemlerinin yapilmasina olanak saglayan
mekanizasyondur. Ureticilerin tiimii sadece toprak islemede mekanizasyona basvurduklarini
belirtmislerdir. Diger kiiltiirel islemlerden ilaglama, giibreleme, sulamada ise mekanizasyona
bagvurmadiklar1 tespit edilmistir. Ureticilerin tiimii baglarinda sulama yapmadiklarimni
belirtmislerdir. Bitkisel {iretimin tiim dallarinda oldugu gibi verimli ve kaliteli tirtin almak i¢in
giibreleme yapilmaktadir. Bitkinin ihtiya¢c duyacagi, topragi yormayacak sekilde giibreleme
programi belirleyebilmek i¢inde toprak analizi yaptirmak gereklidir. Yapilan arastirmada
dreticilerin timii toprak analizi yaptirmadiklarint beyan etmislerdir. Toprak tahlilini
yaptirmama sebeplerini soruldugunda ise %100’lik bir oranla gerek duymadiklarini
belirtmislerdir. Arastirmaya katilan iireticilerin giibre tercihlerinin dagilimlar1 Tablo 15°te
verilmistir. Ureticilerin biiyiik bir ¢ogunlugu %72.44’ii baglarinda giibre kullanmay1 tercih
etmedikleri, %27.56’1k kisminin ise organik giibre kullandiklar tespit edilmistir. Giibreleme
yapan Ureticilerin cogu %79.13’1liik oranla komsu ve akrabalarin onerilerine gore, %20.87°1ik
kism1 ise kendi bilgi ve tecriibelerime gore giibreleme doz ayari yaptiklari belirlenmistir (Tablo
16). Yozgat ili bagciliginin mevcut durumunun ortaya kondugu bir baska caligmada ise
giibreleme yapmayan iireticilerin %60 oraninda oldugu, %42’sinin organik giibreleme ve
%11 inin kimyasal giibreleme yaptig1 belirlenmistir (Cetin ve Daler, 2018).

Tablo 15. Baglarda kullandiklar giibre tercihleri dagilimlari

Giibre Frekans Yiizde(%)
Suni 0 -

Organik 70 27,56
Giibre tercih etmiyor 184 72,44
Toplam 254 100,00

Tablo 16. Ureticilerin giibreleme yaparken doz ayar1 yapma ydntemlerinin dagilimi

Giibreleme doz ayar1 belirleme  Frekans (%)
Kendi bilgi ve tecriibelerime gore 53 20,87
Komsu ve akrabalarin onerilerine 201 79,13
gore

Teknik elemanlarin  onerilerine 0 -
gore

Radyo ve TV 0 -

Diger 0 -
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Toplam 254 100,00

Arastirmaya katilan ireticilerin timii bagcilikta iiretim seklinin meyve (%2100) oldugunu
belirtmigtir. Tiim {iretim planlamasi meyve lizerine yapilan iireticilerin trettikleri liziimlerin
degerlendirme sekillerinin dagilimlarina Tablo 17°de verilmistir. Bu ¢izelgeye gore iiziimiin
biiyiik bir oran1 %93.70’1 sofralik, %5.91°1 ise saraplik olarak degerlendirildigi tespit edilmistir.
Hasat edilen driinlerin tiimii ise bolge halki tarafindan satin alindigi, satis seklinin ise pesin
olarak olarak gerceklestigi tespit edilmistir. Cetin ve Daler (2018), Yozgat ilinde yapmis
olduklar1 arastirmada yetistirilen {iziimlerin %100 sofralik olarak degerlendirildigi
belirtilmistir. Siirt ilinde yapilan bir ¢alismada iiretilen tiziimlerin %42 sofralik, %32 sofralik-
siralik, %10 kurutmalik, %8 siralik, %6 sofralik-kurutmalik ve %2 kurutmalik siralik olarak
degerlendirildigi bildirilmektedir. Uriinlerin pazarlanma sekilleri ise iireticileri %30’u bagda
toptan satis, pazarda direkt perakende, %22’i satis yapmadiklarii ve %18 komisyoncuya
verdiklerini belirtmislerdir (Gazioglu Sensoy ve ark., 2020). Korkutal ve ark. (2009) yapmis
olduklar1 ¢alismada Uzunkoprii ilgesinde yetistiriciligi yapilan tiziimlerden %30’u saraplik,
%?30’u sofralik-saraplik-diger, %17.5 saraplik-diger, %10 sofralik-saraplik, %7.5 sofralik-diger
ve %5’i sofralik olarak degerlendirildigi bildirilmistir. Her bdlgenin tiiketim sekline ve her
cesidin kendine has ozelligi sebebi ile degerlendirme seklinde farklilar olusabilmektedir.
Calismamizda elde edinilen bilgiler Yozgat ilinde yapilmis olan diger calisma ile paralellik
gostermektedir.

Tablo 17. Ureticilerin iirettikleri {iziimiin degerlendirme seklinin dagilimlar

Uziimiin degerlendirme sekli Frekans (%)
Sofralik 238 93,70
Saraplik-Siralik 15 5,91
Kurutmalik 0 -
Toplam 254 100,00

Tablo 18. Baglarin dikim siklig1 ve yaslarinin dagilimlari

Dikim arahgi Fi % Baglarin yasi Fi %
1X1 234 92,13 <10 0

1,5X1,5 13 5,12 10-20 0

3X1,5 7 2,76 21-30 0

3X2 0 - 31-40 0

Diger 0 - 40 + 254 100

Tablo 18’de arastirmaya katilan {ireticilerin baglarinin dikim siklig1 ve yaslarinin dagilimlarn
verilmistir. Biitiin treticilerin 40 yas iistii baglara sahip olduklarn belirlenmistir. Baglarinin
dikim sikligma bakildiginda ise 9%92.13’liik kisim 1x1 dikim sikligini, %5.12°lik kismin
1.5x1.5 ve %2.76’lik kismin ise 3x1,5’luk dikim sikligiyla baglarini tesis ettikleri tespit
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edilmistir. Genel olarak baglarda goble terbiye seklinin hakim oldugu i¢in bu sonuglarin
c¢ikmasinin normal oldugu diislinlilmektedir. Arastirmaya katilan iireticilerin bag arazi
biiytikliigiiniin 10 da’dan kii¢iik oldugu tespit edilmistir. Cetin ve Daler (2018)’de Yozgat ilinde
yaptiklari calismada arastirmaya katilan {ireticilerin bag alanlarinin biiyiikliiklerini inceledikleri
ve baglarin %85’inin 0-5 da, %11’inin 6-11 da ve %4 liniin 11-25 da araliginda oldugu tespit
etmislerdir. Ayni ¢aligmada dikim sikliginin %19 oraninda <1.00x1.00 m, %11 oraninda
2.00x1.00 m, %9 oraninda 3.00x1.00 m ve %6 oraninda > 3.0 % 2.0 m olarak belirlenmistir. Bu
aragtirmada oldugu gibi kendi arastirmamizda da dikim mesafeleri kisalik terbiye sisteminin
goble tercih edilmesinden dolay1 oldugu diisiiniilmektedir.

Aragtirmaya katilan treticilere yetistiriciligini yaptiklar iiziim ¢esitlerinin dagilimlar1 Tablo
19°da verilmistir. Yozgat bolgesinde yogun olarak yetistirilen ve sofralik bir tiziim ¢esidi olan
Giiliiziimii sonuglar degerlendirildiginde %94.09’luk bir oranda oldugu tespit edilmistir.
Saraplik ve siralik olarak degerlendirmeye alinan Karadimrit %5.91 ve Kalecik Karasi {iziim
cesidi ise %0.39 oldugu tespit edilmistir. Ulkemizin asma gen merkezleri icerisinde yer almasi
sebebi ile binlerce ¢esit lizlim yetisebilmektedir. Cesit se¢ciminde bolgenin ekolojik kosullarina
adaptasyon ve degerlendirme sekillerine gore iiziim yetistiriciligi yapilmaktadir. Yozgat ilinde
ise Sarikaya ilgesi, Yenifakili ve Sefaatli ilgelerinde sofralik iiziim olarak degerlendirilen Giil
liziimii yetistiriciligi yapildig1 bildirilmektedir (Cetin ve Daler, 2018).

Tablo 19. Arastirma yapilan baglarda tiretilen tiziim gesitlerinin dagilimlart*

Uziim cesidi Frekans (%)
Giil tiztimii 239 94,09
Kara dimrit 15 591
Kalecik karasi 1 0,39

*birden fazla cevap verildiginden %100 agmaktadir.

Uretimde verim ve kaliteyi sinirlandiran faktdrlerden en dnemlileri hastalik ve zararlilardir.
Aragtirmaya katilan {ireticilerin baglarinda sorun olusturan hastalik ve zararlilarin dagilimlar
Tablo 20°de verilmistir. Bag en yogun sekilde karsilasilan hastaligin %80.71’1e bag kiillemesi
oldugu bunu %25.59’1a Kursuni kiif, %16.54’1le bag mildiyosii, ve %3.54 ile de kav hastaliginin
izledigi tespit edilmistir. Bag zararlilarindan ise filokseranin %100 orana sahip oldugu bunu %
76.38’1le bag yaprak uyuzu, %5.51’le unlu bit, %4.33’le salkim giivesi ve %3.15 ile de bag
maymuncugunun treticilerin karsilastiklar1 zararlilar igerinde yer aldigi goriilmiistiir. Siirt
ilinde yapilmis bir ¢alismada bagda sorun olan hastalik ve zararlilarin dagilimlar belirlenmis
ve en yiiksek oranin %44 ile kiilleme oldugu bildirilmistir (Gazioglu Sensoy ve ark., 2020).
Diyarbakir Cermik’te yapilan benzer bir calismada en ¢ok karsilasilan hastalik %56.0 oranla
kiilleme, zararl ise %47.6 oraniyla filoksera oldugu, %25 ile tespit edilmistir (Akin ve
Ozdemir, 2010). Yozgat ilinde bagciliginin mevcut durumunu ortaya koyan baska bir ¢alismada
ise %44 orantyla kiillemenin en ¢ok karsilagilan bag hastalig1 oldugu, bag uyuzunun ise %18
ile en sik karsilasilan zararli oldugu belirtilmistir (Cetin ve Daler, 2018).
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Tablo 20. Ureticilerin bagcilikta karsilastiklar1 hastaliklar ve zararlilar*

Hastahk ismi Frekans %
Bag kiillemesi 205 80,71
Bag mildiyo 42 16,54
Kusuni kiif 65 25,59
E Olii kol 0 -
<
s <
2 Kisa bogum 0 -
2
& Kav 9 3,54
[=2]
Zararh ismi
Salkim giivesi 11 4,33
Bag maymuncugu 8 3,15
g Bag yaprak uyuzu 194 76,38
= Floksera 254 100,00
]
N
E" Unlu bit 14 5.51

*birden fazla cevap verildiginden %100 asmaktadir.

Tablo 21°de ilaglama yapmaya karar verme durumunun dagilimi verilmistir. Ankete katilan
iireticilerin %88.58’lik kismu1 225 kisi diger ¢iftgiler ilaglama basladiginda, %8.66°s1 22 kisi
bayiye, %3.15°1 8 kisi ise il ve ilge tarim miidiirliiklerine sorduklarini belirtmislerdir. Kizilaslan
ve Somak (2013), Tokat Erbaa bag iireticileri yapmis olduklar aragtirmada, tireticilerin tarimsal
ilaglarin kullanim sekli ve dozunu karar verme sekilleri irdelenmis ve %65.71 oraninda ilag
bayilerinden, %22,86 ‘s1 kendi bilgi ve tecriibelerinden, %10,00’u kullandigi ilacin
prospektiisiinden %1.43°1i ise komsu ve akrabalarindan yararlanarak 6grendikleri belirtilmistir.
Ozger ve ark., (2016), Denizli ili Civril ilgesi seftali yetistiriciligi yapan iireticilerle yiiriittiikleri
calismada ise, iireticilerin ilaglama zamanina karar vermede %65.25°1 ilanlar1 takip ettigini, bu
siralamay1 iSe hastalik ve zararli goriilmeden 6nce, hastalik ve zararli goriildiikten sonra ve
baskasi ilaglama yaptiktan sonra takip ettigi belirtilmistir.

Tablo 21. Ureticilerin ilaglama yapmaya karar verme durumu

ilaclamaya karar verme sekli Frekans %
Diger ciftgiler ilaglama yapmaya basladiginda bende baslarim 225 88.58
Bayiye sorarim 22 8.66
i1 ve ilge tarim miidiirliiklerine sorarim 8 3.15
Kimseye sormam 0 -

Diger 0 -
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Toplam 254 100,00

Ankete katilan ireticilerin ilaglama ile ilgili bilgileri temin etme seklinin dagilimlari Tablo
22’de verilmistir. Ureticilerin ¢ogu %85.04’ii komsu ve akraba onerilerine gore, %11.42’si
bolge halki tarafindan ve %6.30’u ise bayii ve kooperatiflerce ilaglama ile ilgili bilgiyi temin
ettiklerini beyan etmislerdir. Tokat ili Erbaa il¢esinde bag iireticilerinin tarimsal ilaglar ile ilgili
bilgi diizeylerinin belirlenmesine yOnelik yapilan arastirmada, ilaglar ve ilaclama ile ilgili
bilgileri %65.71 oraninda tarimsal ilag bayilerinden, %22.86” s1 kendi bilgi ve tecriibelerinden,
%10,00’u kullandig1 ilacin prospektiisiinden, %1.43°{i komsu ve akrabalarindan yararlanarak
uyguladigi belirtmislerdir (Kizilarslan ve Somak 2013).

Tablo 22. Ureticilerin ilaglama ilgili bilgiyi temin etme sekli

flaclama ile ilgili bilgiyi temin etme sekli Frekans %
Bayi veya kooperatif 16 6,30
Komsu ve akraba Onerilerine gore 216 85,04
Teknik eleman onerilerine gore 0 -
Bolge halki 29 11,42
Diger 0 -
Toplam 254 100,00

Bitkisel iiretimin her dalinda oldugu gibi bagcilikta da ilaclama verim ve kaliteyi diisiinen
hastalik ve zararlilarla miicadelede iireticilerin siklikla bagvurduklar yontemlerdendir. flaglarin
sahip oldugu etken maddeler hem insanlar1 hem de ¢evreyi tahrip etme durumu olusturabilir.
Bunun i¢in ilaglama Oncesi, ilaglama sirasinda ve sonrasinda olmak iizere dikkat edilmesi
gereken 6nemli hususlar bulunmaktadir. Arastirmaya katilan {iireticilerin ilaglama sirasindaki
aldiklar1 6nlemlerin dagilimi Tablo 23’te verilmistir. Ureticilerin tiimii (%100) ilaglama
yaparken bir sey yiyip, igmedigini ve mutlaka maske taktiklarim belirtmislerdir. %5.12si
ilaglama yaparken eldiven taktigini, %4.33’{i ise ilac1 alirken son kullanma tarihine baktiklarim
ifade etmislerdir. Kizilaslan ve Somak (2013), Tokat’in Erbaa ilgesinde bag tireticileri ile ilgili
yaptiklar1 aragtirmada ilaglama yaparken 6nlem alip almadiklar1 belirlenmeye ¢alisilmis ve
%50 oraninda genellikle 6nlem alirim, %27.14 oraninda kesinlikle her kullanimda, %14.29
oraninda ise hi¢ dnlem almam sonuglarinin ortaya ¢iktig bildirilmistir.

Tablo 23. Ureticilerin ilaglama sirasindaki tedbir alma durumlari*

flaclama ile ilgili bilgiyi temin etme sekli Frekans %

Ilag satin alirken mutlaka son kullanma tarihine bakarim 11 4,33
flaglama yaparken bir sey yiyip igmem 254 100,00
[laglama yaparken mutlaka maske takarim 254 100,00
[laglama yaparken mutlaka eldiven takarim 13 5,12

flaglama yaparken mutlaka gizme giyerim 0 -
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[laglamadan sonra kiyafetler mutlaka yikanir 0 -

flaglama yaparken giydigim 6zel bir kiyafetim var 0 -

*birden fazla cevap verildiginden %100 agmaktadir.

[laglama sonrasi atiklarin akibet durumunun dagilimi Tablo 24’te verilmistir. Tabloya gore
ankete katilan iireticilerin tiimii (%100) bos ila¢ kutularini ¢ope attiklarini, %4.33’i ilaglamada
kullandiklar1 aletleri su ile yikadigini, %3.54’1 ilaglamada kullandiklar1 aletleri tekrar
kullanacag: i¢in Oylece sakladigini, %2.76’s1 ise ila¢ kutularini yikayip baska islerde
kullandiklarin1 belirtmislerdir. Cizelge incelendiginde ilaglama sonrasi alet ve ekipmanlarin
temizliginin diisiik bir orana sahip oldugu goriilmektedir. ilaglama sonras1 yapilmas: gereken
en temel islemlerden biri kullanilan alet ve ekipmanin temizligi olmalidir ve bol su ile mutlaka
yikanip sonraki ilaglamaya kadar muhafaza edilmelidir. Denizli Civril ilgesi seftali {iretimi
yapan ireticilerle yapilan bir arastirmada ilaclama sonrasi bos yada dolu ilag
siselerinin/kutularinin durumu tespit edilmeye calisilmis ve iireticilerin %39’u ¢dpe atiyorum,
%39’u yakarak imha ediyorum, %14.2 bah¢ede uygun yere atiyorum, %1.4°1 ise sulama
kanalina attiklarini belirtmislerdir (Ozger ve ark., 2016). Kizilaslan ve Somak (2013), Tokat’n
Erbaa ilgesinde bagcilik ile ugrasan lreticilerle yaptiklar: ¢aligmada biten ya da yarim kalan
ilag siselerinin akibetini arastirmistir. Ureticiler %74.29°luk oranla en uygun sekilde imha
ettiklerini belirtmislerdir.

Tablo 24. flaglama sonrasinda atiklarin akibet durumu*

Atiklarin akibet durumu Frekans %
Ilaglamada kullandigim aletleri tekrar kullanacagim igin dylece saklarim 9 3,54
flaglamada kullanacagim aletleri su ile yikarim 11 4,33
Bos ilag kutularini ¢ope atarim 254 100,00
Kullandigim ilaglarin bos kutularini topraga gémerim 0 -

flag kutularmi yikarim ve baska islerde kullanirim 7 2,76

*birden fazla cevap verildiginden %100 asmaktadir.
4. SONUC, TARTISMA VE ONERILER

Bitkisel tiretim tarimin stirekli gelisen ve kendini yenileyen bir koludur. Cesit adaptasyon
calismalari, yeni cesit gelistirme, kiiltiirel faaliyetler, biyoteknoloji ile siirekli gelismektedir. Bu
gelismeleri takip etme, bunu uygulayabilme ise bilingli tireticiler ile gergeklesebilmektedir.

Eski bagcilik adin1 verdigimiz yerden sistemlerin, budama bilgisi yetersizliginin, fidan tipi
se¢imi Ve ¢ogaltmadaki tercihlerin {ireticilerin yas ortalamasi ve egitim durumlarinin
dagilimlart ile iligkili oldugu, eski yontemleri birakilmadigi goriilmektedir. Tarimda
mekanizasyon verim ve kalite istenilen iiretimde olmazsa olmazidir. Fakat bag alanlarinin
kiiciik olmas1 ve atadan babadan kalma bag alanlarina gerekli 6nemin verilmemesi, baglarin
modern terbiye sistemlerinde olmamasi bu teknolojiyi kullanmay1 engellemektedir.

Ureticilerin bag hastalik ve zararli bilgileri mevcuttur fakat bu hastaliga karsi onlemlerin
alinmasi yoniinde eksiklikler vardir. Bunun sebebi yine baglardan elde edilen tiziimlerin bolge
halki tarafindan alinmasi ticaret kaygisi yasamadigini, tarla tariminin bolgede agirlikli olmasi
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sebebi ile bu alana yogunlasilmas: ile hastalik ve zararlilarin miicadelenin geri planda kaldig:
goriilmektedir.

Sonug olarak; Yozgat ilinde bagciligin eski yogun hareketli giinlerine dénebilmesi igin
oncelikle treticilere yeni bagcilik kiiltiiriinii agilamak gerektigini diisiinmekteyiz. Bunu da
egitimlerle, yazili ve gorsel medya yontemi, bagciligin daha profesyonel sekilde yapildigi
bolgelere teknik gezilerle olabilecegi kanaatindeyiz. Ayrica bolgede modern bagciligin
temellerini atmaya yonelik il ilge miidiirliiklerinin tesvik projelerinin hazirlanmasi {ireticilere
asili fidan, destek ve terbiye sistemlerinin temin edilebilmesi sistemlerin kurulmasi i¢in destek
verilmesi, egitimler ile de bu sistemin, bu ireticilik modelinin benimsenmesinin,
ogrenilmesinin saglanmasi gerekmektedir.

* Bu ¢alisma Tokat Gaziosmanpasa Universitesi Fen Bilimleri Enstitiisii Bahge Bitkileri
Anabilim Dali tarafindan kabul edilen ‘Yozgat Ili Bagciliginin Degerlendirilmesi’ adli tez
calismasindan tiretilmistir.
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EFFECT OF BACTERIA AND SALT APPLICATIONS ON GERMINATION
PARAMETERS OF ALFALFA (Medicago sativa L.) SEEDS

YONCA (Medicago sativa L.) TOHUMUNA BAKTERI VE TUZ
UYGULAMALARININ CIMLENME PARAMETRELERI UZERINE ETKIiSI

Zeynep GUL

Atatiirk University, Plant Production Application and Research Center, Erzurum,
Tiirkiye, ORCID No: 0000-0003-2961-1473

Ozet

Abiotik streslerden biri olan tuzluluk stresinin tiim tarim alanlarini, 6zellikle kurak ve yarikurak
alanlan etkiledigi, bitki bliyimesi ve gelisimi tizerinde olumsuz etki yaptigi bilinmektedir.
Ulkemizde en cok yetistirilen yem bitkisi olarak yonca (Medicago sativa L.) bilinmektedir.
Besin degeri, genis adaptasyonu ve verimliligi ile olduk¢a degerli bir yem bitkisidir. Calisma
2024 yilinda Atatiirk Universitesi, Ziraat Fakiiltesi, Tarla bitkileri laboratuvarinda, biiyiitme
kabininde yiriitilmiistiir. Tesadiif parsellerinde faktoriyel diizenlemeye gore kurulan deneme
3 tekrarlamali olarak yiiriitiilmiis ve yonca (Medicago sativa L.) hatt1 kullanilmistir. Calismada
bakteri (Pseudomonas chlororaphis) uygulanan yonca tohumlarina tuz uygulamalar1 (0, 100,
200, 400 mM) yapilmis ve bakterilerin tuz stresine karsi ¢imlenmeye olan etkisi aragtirilmistir.
Calisma sonucunda ¢imlenme yiizdesi (%), ¢imlenme oram (giin), giinliik ortalama ¢imlenme
(%), pik deger (%) ve ¢imlenme degeri (%) parametreleri incelendi. Elde edilen sonuglar, tuz
uygulamalarinda bakteri ile muamele edilen tohumlarin, bakteri ile muamele edilmeyen
tohumlara gore daha yiiksek ¢imlenme oranlarina sahip oldugunu ve istatistiksel olarak 6nemli
bulundugunu gosterdi.

Anahtar Kelimeler: 1-Bakteri, 2-Cimlenme, 3-Yonca, 4-Tuz Stresi
Abstract

It is known that salinity stress, which is one of the abiotic stresses, affects all agricultural areas,
especially arid and semiarid areas, and has a negative effect on plant growth and development.
Alfalfa (Medicago sativa L.) is known as the most cultivated forage plant in our country. Itis a
very valuable forage plant with its nutritional value, wide adaptation and productivity. The
study was carried out in 2024 at Atatiirk University Plant Production Application and Research
Center. The experiment, which was established according to factorial arrangement in
randomized plots, was carried out with 3 replications and a Alfalfa (Medicago sativa L.) line
was used. In the study, salt applications (0, 100, 200, 400 mM) were applied to alfalfa seeds to
which bacteria (Pseudomonas chlororaphis) were applied, and the effect of bacteria on
germination against salt stress was investigated. As a result of the study, germination percentage
(%), germination rate (day), average daily germination (%), peak value (%) and germination
value (%) parameters were examined. The results obtained showed that the seeds treated with
bacteria had higher germination rates compared to the seeds not treated with bacteria in salt
applications and were found to be statistically significant.

Keywords: 1- Bacteria, 2-Germination, 3-Alfalfa, 4-Salt Stress
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1. GIRIS
Toprak tuzlulugu, tohum ¢imlenmesini, iiriin bilylimesini ve verimi énemli dl¢lide etkileyen
cok zararl bir ¢evresel faktordiir (Van Zelm vd., 2020). Diinya ¢apinda, 900 milyon hektardan
fazla arazinin (yaklasik 1/3'i tarim i¢in sulanan arazi) asir1 tuzdan etkilendigi, iklim degisikligi
ve insan faaliyetleri gibi nedenlerle bu oranin daha da artarak yilda 27,3 milyar dolarlik bir
kayba neden oldugu bilinmektedir (Qadir vd., 2014;Shahid vd., 2018). Kuraklik ve kiy1
bolgelerindeki ylikselen deniz seviyesi nedeniyle artan buharlasmada tuzlulugun kaynaklari
arasinda yer almaktadir (Rengasamy, 2006). Yiiksek tuz konsantrasyonlarina sahip yeralti
suyunun kullanildig1 uygunsuz sulama uygulamalar1 da ciddi toprak tuzlanmasina yol agar
(Hailu vd., 2021). Bitkilerde tuz stresi, metabolizmanin bozulmasi ve biiyiimenin engellenmesi
dahil olmak iizere gesitli sonug¢lara neden olur (Van Zelm vd., 2020; Xiao ve Zhou, 2022).
Bitkilerde asir1 biriken Na+ ve Cl—'nin toksik etkisinin bu stresi olusturur. Bunun yaninda tuzlu

alanlarda toprak yapisinin sizdirmaz olmasi, bitkilerin oksijenden yoksun kalmasina da sebep
olmaktadir. (Pierzynski vd., 2005).

Yonca (Medicago sativa), 'yem bitkilerinin kraligesi' olarak bilinir, diinyada, 6zellikle ABD,
Arjantin ve Cin'de yaygin olarak yetistirilir ve yaklasik 30 milyon hektarlik kiiresel tiretim
alanina sahiptir (Latif vd., 2023). Yiiksek biyokiitle verimliligi, lezzetliligi ve sindirilebilirligi,
yiiksek protein orani, vitamin ve mineral igerigi yaygin olarak yetistirilmesinin baslica sebepleri
arasinda yer almaktadir (Shi vd., 2017). Cok yillik bir baklagil yem bitkisi olan yonca
(Medicago sativa L.), biyolojik azot fiksasyonu, yiiksek protein degeri ve verim potansiyeli gibi
arzu edilen 6zelligi nedeniyle diinya ¢apinda yaygin olarak ekilmektedir. Diger baklagillerle
karsilagtirildiginda orta diizeyde tuza dayanikli bir tiir olarak siniflandirilir ancak yoncanin
biliyiimesi ve verimliligi tuzluluk nedeniyle ciddi sekilde baskilanmaktadir (Munns ve Tester,
2008). Bu nedenle tuza toleransta iyilestirme ¢aligmalari, mevcut yonca yetistirme
programlarinin temel hedefleri arasindadir.

Cimlenme donemi, bitkinin yasami boyunca tuz stresine en duyarli oldugu dénemdir (Ahmad
vd. 2013). Bugiine kadar yapilan bir¢ok arastirma sonucunda, tuzlulugun ¢imlenmeyi 6nemli
oOlgiide azaltt1g1 ve bazen de ¢cimlenmeyi tamamen engelledigi ortaya konmus olmakla birlikte,
bu etkinin bitki tiiriine, ¢esidine ve tuz dozuna bagl olarak degistigi bildirilmistir (Onal Asc1
ve Uney, 2016). Calismalarda, bakteri uygulamalarimin tuz ve kuraklik stresine karsi direng
sagladig1 tespit edilmistir (Yang vd. 2009). Pseudomonas chlororaphis, farkli ¢evresel
streslere karsi direng gdsterme ve yiiksek verimle bir¢ok tiirde biyoaktif bilesigi sentezleme
kapasitesine sahip patojenik olmayan bitki biiylimesini tesvik eden bir rizobakteridir (Shen vd.,
2017). Bu arastirma bakteri uygulanan ve uygulanmayan tohumlarn, farkli tuz

konsantrasyonlarindaki ¢imlenme potansiyelini belirlemek amaciyla yapilmastir.
2. YONTEM

Caligma tesadiif parselleri faktoriyel deneme desenine gore 3 tekrarli olarak 2024 yilinda
kontrollii ortamda (25+1°C) yiiriitilmiistiir. Calisma; Bakteri uygulanan ve uygulanmayan
yonca tohumlariin, farkli tuz konsantrasyonlar: ile sulanmasinin, ¢imlenme performansina
etkilerinin belirlenmesi amaciyla yiiriitiilmiistiir. Calismada, ‘Bilensoy 80’ yonca c¢esidi
materyal olarak kullanilmigtir. Her petride 25 adet tohum olacak sekilde asagidaki uygulamalar
yapilmustir. Calismada, sekiz farkli uygulama yapilmistir. Tuz ve bakteri uygulanmayan
(TOBO); tuz uygulanmayan bakteri uygulanan (TOB1); bakteri uygulanmayan, tuz (100 mM)
uygulanan (T1BO0); bakteri uygulanan, tuz (100 mM) uygulanan (T1B1); bakteri
uygulanmayan, tuz (200 mM) uygulanan (T2B0); bakteri uygulanan, tuz (200 mM) uygulanan
(T2B1); bakteri uygulanmayan, tuz (400 mM) uygulanan (T3BO0); bakteri uygulanan, tuz (400
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mM) uygulanan (T3B1). Calismada Pseudomonas chlororaphis bakterisi (patojenik olmayan
bitki biiylimesini tesvik eden bir diger kok bakterisi ) kullanilmistir (Liu vd., 2022).

Petri kaplarinin 25+1 °C'de tamamen karanlik bir ortamda iklim dolabinda 7 giin boyunca
cimlenme sayimlari devam etmistir. Calisma sirasinda tohumlar her giin sayilmis ve 2 mm kok
uzunluguna sahip tohumlarin ¢imlendigi kabul edilmistir (Demirkol ve ark. 2019). Calismada
cimlenme yiizdesi (%), ¢cimlenme hizi (giin), ortalama giinliik ¢imlenme (%), tepe degeri (%)
ve ¢imlenme degeri (%) incelenmistir (Czabator, 1962; Ellis ve Roberts, 1981; Gairola vd.,
2011).

Cimlenme degeri % : n/2n x 100 n = Cimlenen tohum sayis1 £n= Toplam tohum sayis1
Cimlenme hizi: nl/t1+ n2/t2 +...... nl, n2,... ¢cimlenen tohum sayisi tl, t2, ...giin
Ortalama giinliik ¢cimlenme: Toplam ¢imlenen tohum sayisi/ toplam giin sayisi

Tepe degeri: En yiiksek tohum sayisi/ en yiiksek tohum veren giin

Cimlenme degeri: Ortalama giinliik ¢gimlenme x tepe degeri

3. BULGULAR

1- Cimlenme Yiizdesi (%)

Cimlenme ylizdesini inceledigimizde, bakteri uygulanan tohumlarin ¢imlenme oraninin
uygulanmayan tohumlardan yiiksek oldugu goriilmiistiir. Tuz konsantrasyonunun artmasi bu
durumu degistirmemistir. TIB1 (%96) ve T2B1 (%94,67) cimlenme oram1 en Yyiiksek
uygulamalar olmustur. En diisiik ¢imlenme orani ise T3B0O (%0) uygulamasindan elde
edilmigtir (Sekil.1). Tuz konsantrasyonu arttikca ¢imlenme oranmin azaldigi, bakteri
uygulamalarmin tuz stresine karsi direnci artirici etkide bulundugu ve incelenen ¢imlenme
parametrelerini olumlu yonde etkiledigi diger calismalarda da desteklenmistir (Kadioglu, 2021;
Kadioglu, 2024).

cimlenme yuzdesi

150
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100 b c -
0 ==
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o

Sekil.1. Farkli tuz dozlarinda bakteri uygulamalarinin yoncada ¢cimlenme yiizdesine etkisi

2- Cimlenme Hiz1 ( giin)

Bakterilerin tuz stresi altindaki yonca tohumunun ¢imlenme hizina etkisinin incelendigi
parametrede, en yiiksek tuz konsantrasyon uygulamasi (40 mM) hari¢ diger tiim uygulamalar
da bakteri uygulanan tohumlardaki ¢imlenme hiz1 yiiksek tespit edilmistir. En yiiksek ¢imlenme
hiz1 (7 giin) T1B1 uygulamasindan elde edilmistir. En diisiik ¢imlenme hizi ise T3B0 ve T3B1
uygulamalarindan elde edilmistir (0 giin). T2B0 4 (giin) degeri ile iiclincli en diisiik diger
uygulamadir (Sekil.2). Yonca iizerinde farkli tuz dozlarinin ¢imlenme ve fide gelisimi lizerine
etkisinin incelendigi bir ¢alismada, ¢cimlenme oraninin tuz diizeyi arttik¢a azaldigi belirtilmistir
(Ercan, 2020). Yine 18 yonca c¢esidinde yapilan farkli bir c¢alismada; ii¢ farkli tuz
konsantrasyonu (100, 200, 300 mM) uygulanmis, tuz seviyesi arttikga fide gelisiminin
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kisitladig1 ve ¢imlenme oranlarinin kontrole gore azaldigi ifade edilmistir (Ozkurt vd., 2018;
Oztiirk vd., 2018).

cimlenme hizi
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Sekil.2. Farkli tuz dozlarinda bakteri uygulamalarinin yoncada ¢imlenme hizina etkisi

3- Ortalama Giinliik Cimlenme (%)

Diger parametrelerde oldugu gibi bakteri uygulanan tohumlarin ortalama giinliik ¢imlenme
degerleri, bakteri uygulanmayan tohumlara kiyasla yiiksek bulunmustur. En yiiksek degerler
TOB1 (%12), TOBO (%11) uygulamalarindan elde edilmistir (Sekil.3). Farkli tuz dozlarinda
keten tohumlar: {izerine bakteri uygulamasiin yapildig1 bir arastirmada tuz dozlar arttik¢a
cimlenme parametrelerinin azaldigi, bakteri uygulamasinin tuz uygulamasinin olumsuz etkisini
minimize ettigi belirlenmistir (Kadioglu, 2022).

ortalama gtinlik ¢cimlenme
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Sekil.3. Farkli tuz dozlarinda bakteri uygulamalarinin yoncada ortalama giinliik ¢imlenmeye
etkisi

4- Tepe Degeri (%)

Cimlenen tohum sayisinin en yiiksek oldugu giine bagli olarak elde edilen tepe degeri %15,33
(TOB1) ve %0 (T3B0,T3B1) degerleri arasinda degismistir. %2,67 (T2B0) ve %4,00 (T2B1)
diger diisiik tepe degeri uygulamalarindan elde edilmistir. Dort farkli nohut ve bezelye
cesidinde yapilan bir ¢calismada, kontrol, 50 mM, 100 mM ve 200 mM tuz konsantrasyonlarinda
¢imlenme yiizdesi, ortalama ¢imlenme hizi, ortalama giinliik ¢imlenme, tepe degeri ve
cimlenme degeri parametreleri incelenmistir. Bezelyede 200 mM tuz konsantrasyonunda
c¢imlenme dahi olmadigi ve her iki tiirin de artan tuz konsantrasyonuyla c¢imlenme
ozelliklerinde azalma oldugu tespit edilmistir (Dadasoglu vd., 2020)
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tepe degeri
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Sekil.4. Farkli tuz dozlarinda bakteri uygulamalarinin yoncada tepe degerine etkisi

o- Cimlenme Degeri (%)

Ortalama giinlilk ¢imlenme ve tepe degerinin ¢arpimindan elde edilen ¢imlenme degeri
parametresine ait sonuglar Sekil 5’de gortilmektedir. Tuz uygulanmayan, bakteri uygulamasi
yapilan tohumlarin ¢imlenme degeri en yiiksek orana sahip olan uygulamadir (TOB1). Tuz
konsantrasyonlarinin arttig1 uygulamalar ¢imlenme degerini azaltici etkide bulunmustur. Diger
uygulamalarda oldugu gibi bakteri uygulamasi yapilan tohumlar, uygulanmayan tohumlardan
yiiksek oranda ¢imlenmeye sahiptir.

¢imlenme degeri
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Sekil.5. Farkli tuz dozlarinda bakteri uygulamalarinin yoncada ¢imlenme degerine etkisi
4. SONUC, TARTISMA VE ONERILER

Arastirmada; bakteri (tek tliir ve tek doz, Pseudomonas chlororaphis) uygulanan ve
uygulanmayan yonca tohumlarina farkli oranlarda tuz uygulamalar1 yapilmis ve ¢imlenme
parametreleri lizerindeki etkileri incelenmistir. Tiim parametrelerde elde edilen sonuglar bakteri
uygulanan tohumlarin, uygulanmayanlara gore tuz uygulamalarinin ¢imlenmedeki olumsuz
etkilerini azalttigin1 gdstermistir. 400 mM (T3) tuz uygulamalari ¢imlenmede bakteri uygulanan
uygulanmayan fark etmeksizin, en diisiik tohum ¢imlenmesinin gozlendigi uygulama olarak
belirlenmistir. Calismadan elde edilen sonuglara gore, uygulanan bakteri tiiriiniin 100 mM, 200
mM tuz konsantrasyonlarinda ¢imlenmeyi kontrol tiirlerine gore iyilestirdigi sdylenebilir.
Toprak tuzlulugunun yiiksek oldugu alanlarda, tuz stresine tolerasyonu yiiksek bitkilerin
yetistirilmesi, toprak tuzlulugunun olumsuz etkilerini hafifletecek bio-giibreler gibi toprak
diizenleyicilerin kullanilmas: elden ¢ikan tarim alanlarmin geri kazanimimi saglayabilecek
yollardan birkagidir.
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HERBICIDE TOLERANT SUGAR BEET CULTIVARS and THEIR IMPORTANCE
HERBISITE DAYANIKLI SEKER PANCARI CESITLERI ve ONEMI

Engin Géokhan KULAN?, Mehmet Demir KAYA?
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Ozet

Gilinlimiizde, kiiresel seker iiretimi %81 oraninda seker kamisindan ve %19 oraninda seker
pancarindan saglanmaktadir. Tiirkiye’de ise sekerin tek kaynagi seker pancari olup, yillik 2,45
milyon ton iiretimle diinya genelinde besinci, Avrupa’da ise dordiincii sirada yer almaktadir.
Bitkilerin 11k, su ve besin maddelerini kullanan yabanci otlarin kontrolii, seker pancarinin
verimi agisindan Kritik bir 6neme sahiptir. Seker pancarinda yabanci ot miicadelesi yapilmadig:
takdirde, verimde %100’¢ varan kayiplar yasanabilmektedir. Geleneksel seker pancari
tariminda yabanci otlarla miicadele genellikle mekanik ve kimyasal yontemlerle
gerceklestirilmektedir. Seker pancar1 tariminda dar ve genis yaprakli yabanci otlarin kontrolii
amaciyla metamitron, chloridazon, ethofumesate, desmedipham ve phenmedipham gibi aktif
maddeler igeren herbisitler ekim oncesi, ekim sonrasi-¢ikis oncesi Ve ¢ikis sonras1 donemlerde
kullanilmaktadir. Son yillarda, asetolaktat sentaz (ALS) inhibitorii herbisitlere toleransli,
transgenik olmayan ve genetigi degistirilmemis seker pancari gesitleri 1slah edilmis ve
iilkemizde de tescil edilmistir. Conviso® Smart ismiyle ticarilesen bu seker pancari gesitleri,
foramsulfuron ve thiencarbazone-methyl olmak tizere iki aktif maddeli herbisite toleranslidir.
Diisiik aktif madde miktarlarina ragmen, bu herbisitler hem yaprak hem de toprak yoluyla
alinarak genis bir yabanci ot grubunu etkilemektedir. Yapilan ¢aligmalarda, ALS-inhibitoriine
toleransl seker pancari tariminda kullanilan herbisitlerin yabanci ot kontroliinde etkinligi ve
verim tizerindeki etkileri incelenmistir. Bu aragtirmalar, monokotiledon ve dikotiledon yabanci
ot tlirleri lizerinde yiiksek etkinlik saglayan herbisitlerin 6zellikle kirmiz1 koklii tilkikuyrugu
(Amaranthus retroflexus L.), sirken (Chenopodium album L.), siyah kopek tiziimii (Solanum
nigrum L.), kiiskiit (Cuscuta campestris L.) ve darican (Echinochloa crus-galli L.) gibi kontroli
zor yabanci otlar tizerinde etkili oldugunu gostermektedir. Yabanci otlar1 kontrol etmek igin ek
bir herbisit uygulamasina genellikle gerek duyulmadigi, ancak bu etkinligin yabanci otlarin
gelisim evreleri ve uygulama zamanma gore degisiklik gosterebilmektedir. Ornegin, diisiik
dozlarda ve ge¢ gelisim donemlerinde yapilan uygulamalarin yabanci ot kontrol etkinliginde
azalmalar meydana getirebilmektedir. Ayrica, herbisit uygulamasinin basarisi lokasyon, toprak
kosullar1 ve hava durumu gibi ¢evresel faktorlerden de etkilenmektedir. Bu herbisitlerin seker
pancarina fitotoksik etkileri minimum diizeydedir ve seker pancarina herhangi bir olumsuz
etkisi tespit edilmemistir. ALS-inhibitorii herbisitler kullanildiginda, seker pancarindan daha
yiiksek kok verimi ve seker orani saglandigi ve bu artiga yabanci ot yogunlugundaki azalmanin
neden oldugu cesitli arastirmalarla da ortaya konulmustur. Sonug olarak, ALS-inhibitor igeren
herbisitlerin seker pancar1 tariminda yabanci ot kontroliinde genel kolaylik saglamasi, yiiksek
etkinlige sahip olmasi, hizli bir sekilde genis alanlara uygulanabiliyor olmasi ve klasik
herbisitlere gore uygulama esnekligi saglamasi nedeniyle iilkemizde kullaniminin giderek
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yayginlasacagi beklenmektedir. Ancak, c¢evresel kosullar ve yabanci otlarin biyolojik
ozelliklerine bagl olarak kontrol etkinliginde degisiklikler goriilebilmekte, herbisitlerin dogru
doz ve zamanlamayla uygulanmasinin kritik d6neme sahip oldugu da sdylenebilir.

Anahtar kelimeler: Beta vulgaris L., herbisit, ALS-inhibitorii, yabanci ot
Abstract

Currently, 81% of global sugar production is derived from sugarcane, while 19% comes from
sugar beet. In Tirkiye, the production of sugar is dependent on sugar beet, with an annual yield
of 2.45 million tons. Tiirkiye is fourth place in Europe and fifth place in the global sugar beet
production. The control of weeds is of critical importance for the yield of sugar beet, as they
compete with the crop for light, water, and nutrients. In the absence of an integrated weed
management strategy, crop yield can decline by up to 100%. In conventional sugar beet
farming, weed control is typically carried out through mechanical and chemical methods.
Herbicides containing active ingredients such as metamitron, phenmedipham, and ethofumesate
are used for the control of narrow and broadleaf weeds before sowing, pre-emergence, and post-
emergence periods. In recent years, non-transgenic and non-genetically modified sugar beet
varieties that are tolerant to acetolactate synthase (ALS) inhibitor herbicides have been
developed and registered in Tiirkiye. The sugar beet varieties marketed under the name
Conviso® Smart are tolerant to two active ingredients, foramsulfuron and thiencarbazone-
methyl. Despite the low quantities of active ingredients, these herbicides are absorbed both
through foliage and soil, thereby effectively targeting a broad spectrum of weeds. Studies have
examined the efficacy of herbicides used in ALS-inhibitor-tolerant sugar beet farming in
controlling weeds and their impact on yield. These studies have demonstrated that the
herbicides are highly effective on monocotyledonous and dicotyledonous weed species,
particularly on difficult-to-control species such as redroot pigweed (Amaranthus retroflexus
L.), lambsquarters (Chenopodium album L.), black nightshade (Solanum nigrum L.), dodder
(Cuscuta campestris L.), and cockspur grass (Echinochloa crus-galli L.). In general, additional
herbicide applications are not necessary for controlling these weeds. However, the efficacy of
these herbicides may vary depending on weed growth stages and application timing. For
instance, lower doses and late-stage applications may reduce weed control efficacy. Moreover,
the success of herbicide application is influenced by environmental factors such as location,
soil conditions, and weather. The herbicides have minimal phytotoxic effects on sugar beet,
with no adverse effects observed. Various studies have demonstrated that the use of ALS-
inhibitor herbicides results in increased root yield and sugar content in sugar beet, which is
attributed to the reduction in weed density. In conclusion, the increasing use of ALS-inhibitor
herbicides in sugar beet farming in Tiirkiye is expected due to their ease of use, high efficacy,
ability to be applied across large areas quickly, and greater flexibility compared to conventional
herbicides. However, it is important to note that variations in control efficacy may occur due to
environmental conditions and the biological characteristics of weeds, emphasizing the critical
importance of correct dose and timing.

Keywords: Beta vulgaris L., herbicide, ALS-inhibitor, weed

1. GIRIS

Diinya niifusunun hizla artmasi ve tarimsal {iretim alanlarinin sinirli olmasi, tarim alanlarimizin
korunarak verimli kullanilmasin1 zorunlu kilmaktadir. Bu nedenle, basta genetik kapasitesi
yiiksek gesitlerin segilerek uygun agronomik faaliyetlerin zamaninda yapilmasi biiyiik 6nem

arz etmektedir. Ulkemizin stratejik {iriinleri arasinda yer alan seker pancarinda da yiiksek verim
ve seker orani igin uygun gesit se¢imi, ¢apalama, sulama, giibreleme, hastalik ve zararlilarla
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miicadele gibi bakim islemleri verimi etkileyen en 6nemli uygulamalardir. Ayrica, seker
pancart iki yillik bir bitkidir ve ilk y1l toprak iistiinde sadece yapraklar1 olusmaktadir (Er ve
Uranbey, 1998). Bu nedenle 6zellikle erken donemde yabanci otlarla rekabeti diisiik olmaktadir.

Seker pancari tariminda, verimliligi artirabilmek ve siirdiirebilmek i¢in yabanci ot miicadelesi,
en kritik tarimsal faaliyetlerden biri olarak goriilmektedir. Yabanci otlar, seker pancar ile
rekabete girerek su, besin maddeleri ve 1s1k gibi temel kaynaklart tiiketirler. Yabanci ot kontrolii
yapilmadig: takdirde, pancar veriminde %100’e varan kayiplar yasanabilecegi bildirilmektedir
(Jursik ve ark., 2008; Kulan ve Kaya, 2023). Ancak son yillarda, ALS inhibitorii herbisitlere
dayanikli seker pancari ¢esitlerinin gelistirilmesi, yabanci ot miicadelesinde onemli bir adim
olmustur. Ozellikle, asetolaktat sentaz (ALS) inhibitorii herbisitlere toleransli cesitlerin
kullanimu ile verim ve kalitede artis saglanmakta, yabanci otlar etkin ve zamaninda kontrol
altina alinmakta, tiretim masraflar1 azalmaktadir.

2. SEKER PANCARINDA YABANCI OT MUCADELESI

Seker pancari tariminda yabanci ot kontrolii genellikle mekanik ve kimyasal yontemlerle
saglanmaktadir. Mekanik yontemlerden el ve traktor gapasi, yabanci otlarin fiziksel olarak
ortadan kaldirilmasina dayanmaktadir (Arioglu, 2000). El ve traktdr ¢apast ile sira arasinda
¢ikan yabanci otlar etkili bir sekilde kontrol edilmektedir (Schwizer ve May, 1993). Ancak bu
yontemler zaman almakta, is giici maliyetini artirmakta, sik kullanimda ise toprak yapisi,
bitkinin kok ve yaprak kisimlari zarar gorebilmektedir (Kog, 1999; Pek ve Kaya, 2023).
Kimyasal yontemler ise daha yaygin olarak kullanilmakta olup, metamitron, chloridazon,
ethofumesate, desmedipham ve phenmedipham gibi aktif maddeler iceren herbisitlerin standart
seker pancari ¢esitlerin ekim oncesi, ekim sonrasi-gikis dncesi ve ¢ikis sonrasi donemlerinde
uygulanmasiyla etkili bir yabanci ot kontrolii saglanmaktadir (Cioni ve Maines, 2010; Kulan
ve Kaya, 2023). Bu herbisitlerin yogun ve kontrolsiiz kullanimi, ¢evresel sorunlara ve yabanci
otlarda herbisit direncinin gelismesine yol ac¢abilmektedir (Cioni ve Maines, 2010; Wendt ve
ark., 2017). Bunun yaninda, Amerika Birlesik Devletleri’nde glifosata toleranshi transgenik
seker pancari ¢esitleri gelistirilmistir. Giinimiizde ABD’de yetistirilen seker pancar ¢esitlerinin
yaklasik %100'i glifosata dayanikli transgenik ¢esitlerden olugsmaktadir (Kniss, 2010; Dillen
ve ark., 2013; Fernandez-Cornejo ve ark., 2016). Ancak, transgenik bitkilerin iiretimi
iilkemizde yasak oldugu i¢in bu ¢alismada degerlendirilmemistir. Ulkemiz seker pancari tarmi
icin yeni gelistirilen ALS inhibitori herbisitlere dayanikli seker pancari gesitlerinin 1slah1 ve
kullanimi konusu tizerinde durulacaktir.

2.1. ALS inhibitorii Herbisite Toleransli Seker Pancart Cesitleri

KWS SAAT SE ve Bayer CropScience AG, 2001 yilindan bu yana ortak bir arastirma projesi
cercevesinde Conviso® Smart teknolojisini gelistirerek, klasik yabanci ot kontroliiniin bazi
kisitlamalarin1 agmay1 hedefleyen yenilik¢i bir yaklasim ortaya koymuslardir. Bu teknoloji,
genis etkili bir yabanci ot kontrolii saglayan ALS inhibitorleri grubundaki herbisitlere karsi
toleransli, klasik yontemlerle 1slah edilmis seker pancari ¢esitlerine dayanmaktadir (Wegener
ve ark., 2015).

Conviso® Smart teknolojisinin temeli, ALS (asetolaktat sentaz) enzimi geninde hiicre
boliinmesi sirasinda kendiliginden ortaya ¢ikan bir degisiklige dayanmaktadir. Bu degisiklik,
ALS inhibitori herbisitlere kars1 enzimin toleransli hale gelmesini saglamaktadir. Bu toleransi
saglayan genetik degisim, fiziksel ya da kimyasal etkilerle olusmamis, tamamen dogal hiicre
cogalma siiregleri sirasinda kendiliginden meydana gelmistir (Wegener ve ark., 2015). Direng
mekanizmasinin ortaya ¢ikma nedeni ise, ALS genindeki niikleotid diziliminde gergeklesen bir
degisikliktir. ALS enzimi, bitkilerde hayati 6neme sahip olan valin, 16sin ve izoldsin gibi
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dallanmis amino asitlerin tiretiminde gorev almaktadir (Hock ve ark., 1995). Bu herbisitler,
ALS enzimini durdurarak bu amino asitlerin sentezini engeller ve sonu¢ olarak biiyiimeyi
engelleyici maddeler birikerek DNA sentezi ile hiicre boliinmesi durmaktadir (Heitefuss, 2000).
ALS inhibitérii olan herbisitler, bitki tarafindan genellikle yapraklardan, bazen de koklerden
almarak bitkiye taginmaktadir.

Conviso® Smart ¢esitlerinin gelistirilmesi, KWS SAAT SE’nin seker pancart gen havuzundaki
hiicre kiiltiirlerinin in-vitro ortamda test edilmesiyle baslamistir. Bu siire¢te, ALS inhibitorii
herbisitler iceren bir secici ortam kullamilmistir. Yaklasik 1,5 milyar hiicre incelenmis ve bu
ortamda biiyiimeyi siirdiirebilen ¢ok az sayida hiicre tespit edilmistir. Bu hiicreler, ALS geninde
tolerans saglayan dogal ve kendiliginden olusmus bir varyasyona sahiptir. Bu toleransh seker
pancari hiicre dizileri, hiicre ve doku kiiltiirii kullanilarak ¢ogaltilmis ve ardindan bitkilere
dontstiiriilmiistiir. Bu yenilenen bitkiler, istenen 6zelligin aktarilacagi klasik dondr bitkiler
olarak segilmistir. Istenen bu dzelligi KWS SAAT SE’nin elit gen havuzuna dahil etmek i¢in
modern, markér destekli bir geri melezleme yéntemi kullamlmustir. Istenen genetik dzellik,
once dondr bitki ile elit bir ebeveyn arasinda yapilan basit bir melezleme yoluyla ilgili genetik
elit yapiya eklenilmis ve ardindan gen spesifik markorler ile segilmistir. Bu sayede tarlada
istenen fenotip i¢in yapilan karmasik se¢im siireci ortadan kalkmis, geri melezleme yoluyla her
nesilde donér genomunun orani azaltilmistir (Wegener ve ark., 2015).

Ticari olarak Conviso® Smart adiyla bilinen seker pancari ¢esitleri, ALS inhibitorii herbisitlere
karsi toleransli olup, yabanci otlarla miicadelede biiyiik bir avantaj sunmaktadir. Bu gesitler,
transgenik olmayan ve genetigi degistirilmemis olup, foramsulfuron ve thiencarbazone-methyl
olmak tizere iki aktif maddeye kars1 tolerans gostermektedir (Wegener ve ark., 2015). Disiik
dozlarda bile etkili olan bu herbisitler, foramsulfuron esas olarak yapraklardan, thiencarbazone-
methyl ise hem yaprak hem de kok yoluyla alinarak genis bir yabanci ot tiirtinii kontrol altina
alabilmektedir (Drobny ve ark., 2012). Boylece, yabanci otlar iizerinde daha yiiksek etkinlik
saglanarak, tarimsal tiretim siirecleri daha verimli ve ¢evreye duyarli hale getirilmektedir.

Conviso® Smart seker pancari ¢esitleri, ALS inhibitérleri sayesinde genis bir yabanci ot
spektrumuna karst yiiksek etkinlik gostermekte ve bu herbisitlerin diisik aktif madde
miktarlarinda dahi basarili sonuclar vermektedir. Ozellikle seker pancari alanlarinda siklikla
goriilen ve onemli verim kayiplarina neden olan kirmizi kokli tilkikuyrugu (Amaranthus
retroflexus L.), sirken (Chenopodium album L.), siyah kopek tiziimi (Solanum nigrum L.),
kiiskiit (Cuscuta campestris L.) ve darican (Echinochloa crus-galli L.) gibi kontrolii zor yabanci
otlarin etkin sekilde kontrol edildigi rapor edilmistir (Anonim, 2024). Geleneksel herbisitlerle
kontrol edilmesi zor olan bu tiirler, ALS inhibitorleri ile oldukga yiiksek bir basar1 oraniyla
kontrol altina alinabilmektedir.

2.2. ALS Inhibitorii Herbisitlerin Etkinligi

ALS inhibitorlerine dayanikli herbisitlerin seker pancart tarimindaki etkinligini inceleyen
calismalar, bu herbisitlerin 6zellikle genis ve dar yaprakli yabanci otlara kars: yiiksek etkinlik
sagladigim ortaya koymaktadir (Gotze ve ark., 2018; Balgheim ve ark., 2018). Yapilan
aragtirmalar, ALS inhibitorlerinin yabanci ot kontroliinde %90°1n {izerinde basar1 sagladigini
gostermektedir (Wendt ve ark., 2016; Kosir, 2020). Balgheim ve ark. (2016) ALS
inhibitorlerine toleransli seker pancari gesitlerinin, zor kontrol edilen madimak ve sirken gibi
yabanci ot tiirlerine kars1 etkili oldugunu tespit etmistir. ALS inhibitorlerinin farkli doz
uygulamalarinin yabanci ot tiirleri {izerine olan etkilerinin incelendigi bir aragtirmada ise, mayis
papatyasi ve sirken gibi yaygin yabanci otlarin erken donemlerinde yapilan uygulamalarin
yiiksek basari sagladigi belirtilmistir (Wendt ve ark., 2016). Ayrica, herbisit uygulama
zamanmin dogru belirlenmesi, yabanci ot kontroliinde Kilit bir faktor olarak bildirilmistir.
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Ozellikle erken dénemde yapilan uygulamalar, daha yiiksek bir basar1 saglamistir (Gotze ve
ark., 2017; Gotze ve ark., 2018). Ayn1 zamanda, ALS inhibitorii herbisitlerin seker pancari
tizerindeki fitotoksik etkileri minimum diizeyde gerceklesmistir. Ozellikle yiiksek doz herbisit
uygulamalarinda, kloroz ve biiytime geriligi gibi hafif fitotoksik etkiler gozlemlenmis
(Lobmann ve Petersen, 2018) olmasina ragmen, bu etkiler seker pancari veriminde énemli bir
diistise yol agmamustir (Klimkina ve ark., 2022; Pek ve Kaya, 2023).

ALS inhibitérlerine toleranshi seker pancari gesitlerinin kullanimi, verim artisini dogrudan
etkileyen onemli bir faktordiir. Yabanci otlarin bitki tizerindeki baskisinin azaltilmasi
sayesinde, seker pancar1 daha fazla besin maddesi ve suya erisim saglayarak gelisimini
hizlandirmakta ve fotosentez kapasitesi de artis gostermektedir. Bu gelisimler sayesinde hem
kok verimi hem de seker oraninda artiglar meydana gelmektedir (Jursik ve ark., 2020; Kaosir,
2020). Geleneksel herbisit uygulamalarina kiyasla ALS inhibitdrlerinin daha diisik dozlarda
uygulanabilmekte, verim kaybin1 minimuma indirerek gevresel etkileri de azaltmaktadir.
Ozellikle erken uygulamalar, yabanci otlarin gen¢ donemlerinde kontrol edilmesi sayesinde,
bitkinin biyolojik potansiyelini en iist diizeye ¢ikarmaktadir (Pek ve Kaya, 2023).

2.3. Yapilan Calismalar

ALS inhibitorlerine dayanikli herbisitlerin seker pancari tarimindaki etkilerini inceleyen
calismalar oldukga genis bir perspektife sahiptir. Yapilan ¢alismalar, bu herbisitlerin yabanci
ot kontroliindeki etkinligi hem de farkli uygulama doz ve zamanlarinin verim ve kalite
tizerindeki etkileri incelenmistir.

Jursik ve ark. (2020) Conviso® Smart’in geleneksel yontemlere gore yabanci otlar daha etkili
bir sekilde kontrol ettigini ve seker pancarinda yiiksek verim (78-100 t/ha) sagladigini rapor
etmislerdir. Benzer sekilde, Kosir (2020) Conviso® herbisitinin diger herbisitlere gére daha
fazla bitki sayis1 (92970 adet/ha), kokgovde verimi (112400 kg/ha), seker oranmi (%16.33) ve
seker verimi (18458 kg/ha) sagladigini tespit etmistir. Pek ve Kaya (2023) en yiiksek kokgovde
agirhigint (1303 g/bitki) ve en yiiksek seker pancari verimini (11.82 ton/ha) ALS inhibitor
herbisit uygulamalarinda kaydedildigini bildirmislerdir. Klimkina ve ark. (2022) Conviso®
Smart ¢esitlerinin kullanim1 ile uygulanan herbisit miktarinin azalmasi, fitotoksik etkileri
minimize edilmesi ve birim tretim maliyetlerinin diismesi sonucu %70’in tizerinde Kar
saglandigini ortaya koymustur.

Wendt ve ark. (2016), foramsulfuron ve thiencarbazone-methyl etken maddeleri iceren ALS
inhibitorlerinin farkli dozlarimi (0.50, 0.75 ve 1.00 I/ha) yabanci ot tiirlerine uygulamus, herbisit
dozunun yani sira uygulama zamanlarmin da etkinlikte énemli oldugunu belirlemislerdir.
Ozellikle sirken yabanc1 otunun tiim gelisim dénemlerinde uygulanan 0.75 I/ha dozunun %85,
1.00 I/ha dozunun ise %90°nin iizerinde kontrol etkinligine sahip oldugunu tespit etmislerdir.
Ayrica, yabanci otlarin ileri gelisim donemlerinde diisiik doz uygulamalariyla kontrol
etkinliginin azaldig1 sonucunu vurgulamislardir. Chochola ve Pavlu (2019) ve Gehring ve ark.
(2020) Conviso® One herbisitinin adjuvant ile kullanimimin en yiiksek yabanci ot kontrol
etkinligi (%100 ve %96) sagladigini bildirmislerdir. Pek ve Kaya (2023) ekim sonrasi (50
ml/da) ve dort yaprakli donemde (75 ml/da) yapilan ALS inhibitor herbisit uygulamasinin diger
uygulamalara gore en etkili yabanci ot kontrolii sagladigim kaydetmislerdir. Benzer sekilde,
Gotze ve ark. (2018) Conviso® One herbisitin erken yaprakli donemlerde (dort gergek yaprakli)
yapilan uygulamalarinda daha basarili sonuglar aldiklarini rapor etmislerdir.

Balgheim ve ark. (2016) ALS inhibitori herbisitin seker pancarinda goriilen 25 yabanct ot
tiirtiniin 23’°tni %90’1n Ustiinde kontrol ettigini, 6zellikle madimak, sirken, it kisnisi ve yer
feslegeni gibi kontrol edilmesi zor yabanci ot tiirleri tizerinde etkili oldugunu ve bu yabanci
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otlar1 kontrol etmek igin ek bir herbisit uygulamasina gerek olmadigini tespit etmislerdir. Gotze
ve ark. (2017) Conviso® One herbisitinin yiiksek etkinligini ve kendi gelen patates ile yer
feslegeni gibi yabanci otlari kontrol ettigini, ancak sirkeni sadece dort gercek yaprakli doneme
kadar kontrol edilebildigini bildirmislerdir. Lobmann ve Petersen (2018) farkli herbisit
uygulamalar1 sonucunda en iyi yabanci o0t kontroliiniin Conviso® igeren herbisit
uygulamalarindan elde edildigini, ancak ALS inhibitorlerine direngli yabanci otlarin tam
kontrol altina alinamadigin1 bildirmislerdir.

Bu caligmalar, ALS inhibitorlerinin seker pancarinda yabanci ot kontroliindeki etkinligini ve
dogru doz ile zamanlamanin 6nemini vurgulamaktadir. Uygulama stratejilerinin dogru
belirlenmesi hem yiiksek verim elde edilmesine hem de yabanci otlarin direng kazanmasinin
onlenmesine katki saglayacaktir.

3. SONUC, TARTISMA VE ONERILER

Herbisit toleransli seker pancari gesitlerinin kullanimi, sadece verim artis1 saglamamakta, ayni
zamanda gevresel siirdiiriilebilirligi de desteklemektedir. ALS inhibitori herbisitler, geleneksel
herbisitlere kiyasla daha diisiik dozlarda kullanilabilmekte ve genis bir yabanci ot yelpazesine
kars1 etkinlik gostermektedir. Bu, tarim alanlarinda kimyasal yiikiin azaltilmasini saglarken,
ayn1 zamanda tretim maliyetlerini de diisirmektedir. Ayrica, daha az mekanik yabanci ot
kontrolii yapilmasi, toprak yapisinin korunmasina ve erozyon riskinin azaltilmasina katkida
bulunmaktadir.

Gelecek yillarda, herbisitlere dayanikli seker pancari gesitlerinin kullanimmin daha da
yayginlasmasi beklenmektedir. Ancak, bu gesitlerin uzun vadeli kullaniminda herbisit direnci
gibi sorunlarin ortaya ¢ikma olasilig1 géz ardi edilmemelidir. Bu nedenle, herbisitlerin bilingli
bir sekilde kullanilmasi ve uygulanmasi Kritik dneme sahiptir.
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DETERMINATION OF THE NUTRIENT COMPOSITION OF CHICORY
(Cichorium intybus L.) ROOT

HINDIBA (Cichorium intybus) KOKUNUN BESIN MADDE KOMPOSIZYONUNUN
BELIRLENMESI

Yeliz Tasc1', Selma Biiyiikkilic Beyzi?
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Ozet

Hindiba (Cichorium intybus L.) Asteraceae ailesine ait bir bitki olup ¢icekleri parlak mavi 80-
90 cm uzunlugunda, kokii 75 cm olup kalin etli bir yapiya sahiptir. Bitki, neredeyse evrensel
uygulama ile uzun bir gecmise sahiptir, ancak tibbi kullanimi 6zellikle ilgingtir, ¢linkii tarih
oncesi zamanlara dayanir. Bazi Akdeniz iilkeleri ve Amerikanin kuzeyinde 1liman iklime sahip
bolgelerde yetistirilmektedir. Ulkemizde ise birgok bolgede yetistirilme olanag bulunmakla
birlikte; son yillarda iniilin {iretimi amaciyla yetistiriciligi yayginlasmaya ve ekonomik éneme
sahip olmaya baslamistir. Tarihte, hindiba eski Misirlilar tarafindan tibbi bitki, kahve, sebze
mahsulii ve nadiren hayvan yemi olarak yetistirilmistir .Ayrica, hindiba (Cichorium intybus
L.) fenolik maddelerce zengin, yiiksek antioksidan aktiviteye sahip bir bitkidir. Bu 6zellikleri
nedeniyle iiretiminin artmasi ve yayginlasmasi beklenmektedir. Bu ¢alisma, hindiba
(Cichorium intybus L.)’nin besin maddelerinin belirlenmesi amaciyla yapilmistir. Caligmada
Kayseri Seker deneme parsellerinden elde edilen hindiba kokleri kullanilmistir. Deneme
parsellerinde tesadiifi olarak alinan yaklasik 30 kg kok pargalandiktan sonra karigtirilmis ve
buradan kimyasal analizler i¢in 6rnekleme yapilmistir. Elde edilen 6rneklerde kuru madde
orani, ham protein (HP) orani, ham yag orani, ham kiil orani, asit deterjanda ¢6ziinmeyen lif
(ADF), nétral deterjanda ¢oziinmeyen lif (NDF), ham seliiloz ve asit deterjanda ¢éziinmeyen
lignin (ADL) igerikleri belirlenmistir. Bu degerler sirasiyla %10.07, %4.96, %0.56, %5.25,
%7.73, %7.68, %4.33, %0.57 olarak tespit edilmistir. Sonug olarak, hindiba kokii i¢erdigi besin
maddeleri bakimindan hayvan beslemede alternatif bir yem kaynagi olabilir. Ancak daha iyi bir
degerlendirme yapilabilmesi i¢in in vivo veya in vitro yontemlerle kullanilabilirliginin
belirlenmesi 6nerilmektedir.

Anahtar kelimeler: hindiba kokii, yem, alternatif
Abstract

Chicory (Cichorium intybus L.) is a plant belonging to the Asteraceae family and is grown in
some Mediterranean countries and in temperate climate regions in the north of America.
Although it can be grown in many regions in our country, its cultivation for the purpose of
inulin production has become widespread and has become economically important in recent
years. In addition, chicory (Cichorium intybus L.) is a plant rich in phenolic substances and has
high antioxidant activity. Due to these properties, its production is expected to increase and
become widespread. This study was conducted to determine the nutrients of chicory (Cichorium
intybus L.). Chicory roots obtained from Kayseri Seker trial plots were used in the study.
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Approximately 30 kg of roots taken randomly in the trial plots were chopped and mixed, and
samples were taken from there for chemical analyses. In the obtained samples, dry matter, crude
protein, crude fat, crude ash, acid detergent fiber, neutral detergent fiber, crude cellulose and
acid detergent lignin contents were determined. These values were determined as 10.07%,
4.96%, 0.56%, 5.25%, 7.73%, 7.68%, 4.33%, 0.57%, respectively. In conclusion, chicory root
can be an alternative feed source in animal nutrition in terms of nutrients it contains. However,
for a better evaluation, it is recommended to determine its usability by in vivo or in vitro
methods.

Keywords: chicory, feed, alternative
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PHYSICAL AND CHEMICAL COMPARISONS OF FACTORY AND HAND-MADE
BLACK AND GREEN TURKISH TEAS

FABRIKA VE EL YAPIMI SiYAH VE YESIL TURK CAYLARINDA FiZiKSEL VE
KiMYASAL KARSILASTIRMALAR
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Ozet

Bu c¢alismada, fabrika ve el yapimi siyah ve yesil Tiirk ¢aylarinin fiziksel ve kimyasal 6zellikleri
bakimindan karsilastirilmasi amaglanmistir. Calismada, fabrika yapimi siyah ¢aylar FYSC, fabrika
yapimi yesil caylar FYYC, el yapimi siyah caylar EYSC ve el yapimi yesil caylar EYYC seklinde
kodlanmis olup; bu gruplarin her birinden tiger 6rnek materyal olarak kullanilmistir. Aragtirmada
incelenen o6zellikler bakimindan tiim ¢ay 6rnekleri p<0.05 6nem diizeyinde istatistiksel farkliliklar
gostermistir. Buna gore; orneklerin nem igerigi %5.84 (11EYYC)-%10.87 (2FYSC), su ekstrakti
%24.58 (2FYSC)-%38.69 (10EYYC), toplam kil %4.92 (6FYYC()-%5.93 (11EYYC), suda
¢oziinen kiil %42.85 (6FYY()-%53.70 (4FYYC), suda ¢oziinmeyen kiil %46.31 (4FYYC)-%57.15
(6FYYQ), asitte ¢oziinmeyen kiil %0.15 (6FYYC()-%0.84 (11EYYC), suda ¢oziinen kiilde alkalilik
ise %1.27 (4FYYC)-%2.22 (7EYSC), ham seliloz %9.93 (7EYSC)-%16.07 (1FYSC), kafein
%1.56 (12EYYC)-%2.75 (5FYYC), toplam polifenoller %3.04 (9EYSC)-%8.49 (11EYYC) ve
katesin %3.13 (IFYSC)-%7.72 (10EYYC) seklinde dagilim gdstermistir. Sonug olarak, saglikli
saklama bakimindan diisiik nem oraniyla el yapimi caylar, bunlar igerisinde de yesil ¢ay 6n plana
¢ikmaktadir. Toplam kiil bakimindan, el yapimi siyah c¢aylarin yiiksek degerler géstermesi yanisira
diisiik seliiloz igermeleri dikkat cekmektedir. ister fabrika isterse el yapimi olsun yesil caylar, su
ekstrakti bakimindan ve ayrica antioksidanca zengin oldugu bilinen toplam polifenoller ve katesin
bakimindan yiiksek degerler gostermistir. Boylece, anilan 6zellikler bakimindan, yesil ¢ay i¢iminde
el yapimui ya da fabrika yapimi olmasi, tiikketicinin tercihine sunulmustur.

Anahtar kelimeler: Siyah ve yesil ¢ay, fiziksel ve kimyasal 6zellikler.

Abstract

This study aimed to compare the factory and hand-made black and green Turkish teas in terms of
their physical and chemical traits. In the study, factory-made black teas, factory-made green teas,
hand-made black teas, and hand-made green teas were coded as FYSC, FYYC, EYSC, and EYYC,
respectively. Three samples from each of these groups were used as material. All tea samples
showed statistical differences at the p<0.05 significance level for the traits which were examined in
the study. So, these traits were ranged according to tea samples as follows: moisture content of the
samples 5.84% (11FYYC)-10.87% (2FYYC), water extract 24.58% (2FYYC)-38.69% (10FYYC),
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total ash 4.92% (6FYYC()-5.93% (11FYYC), water-soluble ash 42.85% (6FYYC) )-53.70%
(4FYYC), water-insoluble ash 46.31% (4FYYC(C)-57.15% (6FYYC), acid-insoluble ash 0.15%
(6FYYC)-0.84% (11EYYC), alkalinity in water-soluble ash 1.27% (4FYYC)-% 2.22 (7YYSC),
crude fiber 9.93% (7YYSC)-16.07% (1FYYC), caffeine 1.56% (12EYYC()-2.75% (5FYYC(), total
polyphenols 3.04% (9EYSC)-8.49% (11FYYC) and catechin 3.13% ( 1FYFY)-7.72% (10FYFY).
As a result, hand-made teas with low moisture content are preferred for healthy storage, and among
these, green tea stands out. It is noteworthy that hand-made black teas show high values for total
ash, as well as low cellulose content. Green teas, whether factory or hand-made, showed high
values in water extract as well as in total polyphenols and catechin, which are known to be rich in
antioxidants. Thus, in terms of the mentioned traits, whether green tea is hand-made or factory-
made is offered to the consumer's choice.

Keywords: Black and green tea, physical and chemical traits.

1. INTRODUCTION

Tea plant (Cammelia sinensis) is a type of evergreen plant. It has leaves in both summer and winter.
In places where there is sufficient temperature and humidity, for example in South India, Sri Lanka,
Java, Sumatra and Kenya, shoot development continues throughout the year. In places where
seasonal differences in temperature and humidity occur and in our country, shoot development is
intermittent. During the cold season, the tea plant is in a dormant period (Kacar, 1987). Tea is a
beverage that plays a social and cultural role with its delicious and healing traits and is considered
to have superior qualities (Abasin, 2020). It is known that the first attempts to grow tea plants in
Turkey were made in 1888. Initiatives for tea farming in Turkey began to develop since 1917.
According to the report submitted by Ali Riza Erten, it was stated that tea plants could be grown on
the Eastern Black Sea coast. On February 6, 1924, a law was adopted regarding the cultivation of
hazelnuts, oranges, tangerines, lemons and tea in Rize Province and Borcka District. For this
purpose, a garden cultures organization was established in Rize. Agricultural General Inspector
Zihni Derin was assigned to organize the work. Zihni Derin is known as the father of tea in Turkey
due to his extraordinary services in the development of tea agriculture in the region and the
establishment and development of the tea industry (Kacar, 1987).

There are three main types of tea produced commercially today: black, green and oolong teas
(Tosun and Karadeniz, 2005). Tea is divided into three main categories according to production
methods: green, black and oolong. While green tea is not fermented, black tea is completely
fermented and oolong tea is partially fermented. Green tea, which does not undergo oxidation, does
not contain essential oil components as in black tea and is therefore less aromatic (Aykag et al.,
2014). Components of tea; enzymes, polyphenols, alkaloids, nitrogenous compounds,
carbohydrates, chlorophyll and other pigments, vitamins and mineral substances. The substance
content in the buds, young and mature leaves and other organs of the tea plant varies (Kacar, 1987).
The types and contents of organic acids secreted by the root system of tea plants are quite diverse.
Factors affecting this include varieties, seasons, light conditions, soil pH, etc. takes place. Organic
acids secreted by roots are of great importance for the absorption of nutrients and normal growth of
tea plants (Chen et al., 2023).

The composition of tea leaves depends on climatological, cultural and genetic factors. The amount
of phenols in tea is quite high compared to other ingredients. Approximately two-thirds of the
polyphenols in tea leaves are flavanols, 60-70% of which are (-)-epigallocatechin-3-gallate. During
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the processing of black tea, the flavanol content decreases and secondary polyphenols such as
theaflavins and thearubigins are formed from flavanols as a result of oxidation. Depending on the
processing method, the amount and content of phenolic substances in the tea varies. For example,
black tea contains 3-10% of total flavanols in dry matter, oolong tea contains 8-20%, and green tea
contains 30-42% of total flavanols. Flavonoids containing flavanols have scavenging free radicals,
strong antioxidant properties, inhibiting hydrolytic and oxidative enzymes (phospholipase A2,
cytochrome oxygenase, lipoxygenase) and anti-inflammatory activities (Ating et al., 2018). The
antioxidant capacity of tea flavanols varies depending on the number of hydroxyl groups, binding
sites and the presence of galloyl components (Tosun and Karadeniz, 2005). Tea is a plant that offers
many health benefits and is rich in pharmacologically active molecules. Among the active
ingredients, polyphenols stand out (Khan and Mukhtar, 2019). The antioxidant activity of tea is
determined by the phenolic components it contains. Studies have shown that 35-45% of dietary
antioxidants come from tea flavonoids. As the temperature increases during brewing, the amount of
antioxidants passing through the tea also increases. In a study conducted on 805 men with an age
range of 65-84 years, it was determined that the daily flavonoid intake was 25.9 mg on average and
61% of this was provided by tea consumption. 48% of the average daily intake of 23 mg of
flavonoids comes from tea. Daily tea consumption per person in the USA is 1 g/day. With this
consumption, 200-300 mg/day flavonoids are taken and this amount has been found to be higher
than the daily recommended total of vitamins C and E and p-carotene (70 mg/day). These findings
reveal that tea is a powerful source of antioxidants (Tosun and Karadeniz, 2005).

The purpose of the study; comparatively evaluating the various physical and chemical changes that
occur in the post-production stages of hand-made and factory-made black and green tea, providing
useful information to both the producer and the consumer with the evaluated parameters, comparing
the factory and hand-made of this national drink that we consume frequently; moreover, it is aimed
to contribute to the literature since it is an unresearched subject.

2. MATERIAL and METHOD
2.1. Material

The codes of hand-made and factory-made tea samples used in the analyzes were given in Table 1
as follows.

Table 1. Codes of hand-made and factory-made tea samples

Sample code Sample name

1 FYSC 1 Factory made black tea
2 FYSC 2 Factory made black tea
3 FYSC 3 Factory made black tea
4 FYYC 4 Factory made green tea
5 FYYC 5 Factory made green tea
6 FYYC 6 Factory made green tea
7 EYSC 7 Hand made black tea

8 EYSC 8 Hand made black tea

9 EYSC 9 Hand made black tea
10 EYYC 10 Hand made green tea
11 EYYC 11 Hand made green tea

12 EYYC 12 Hand made green tea
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2.2. Method

The following physical and chemical analyzes were carried out within the framework of the
method.

2.2.1. Moisture assay

Tea samples (5 g) were dried in an oven at 103+2°C until they reached a constant weight, and after
the drying process, the samples cooled in a desiccator were weighed and the amount of moisture
was determined as a percentage based on moisture loss (TSE, 1990a).

2.2.2. Water extract assay

Tea samples (2 g) were weighed in a 500 mL boiling flask; it was completed with 200 mL of hot
distilled water and boiled in the reflux for 1 hour. The residue was finally washed with 200 mL of
hot distilled water and dried by vacuum. The crucible and its contents were dried for 16 hours in a
drying cabinet set to 103°C, cooled in a desiccator and then weighed. Water extract amounts were
calculated using the weighing results (TSE, 2003a).

2.2.3. Ash assay

Tea samples (5 g) added to porcelain crucibles were burned in a muffle furnace at 525+25 °C for 1
hour and then allowed to cool in a desiccator and burned again for 30 minutes. The total ash amount
was calculated as a percentage of dry matter (TSE, 1990b).

2.2.4. Water-soluble and water-insoluble ash assays

Water-soluble and -insoluble ash were determined according to TS 1565, with the principle of
extracting the total ash obtained by burning at 525+25 °C with hot water, filtering it through filter
paper, burning it and weighing the residue for the determination of insoluble ash and calculating the
soluble ash from the difference (TSE, 1990c).

2.2.5. Acid insoluble ash assay

25 mL of HCI solution was added to the total ash in the porcelain crucible, boiled for 10 minutes
over low heat, and filtered after cooling; after the crucible and filter paper were washed with hot
distilled water, the filter paper and its contents were placed in the crucible and the water was
evaporated by heating on the hot plate for a while. The residue was burned in a muffle furnace at
525 °C for 60 minutes. Then, the crucible was cooled in a desiccator and weighed on a precision
scale, and the amount of acid-insoluble ash was expressed as a percentage by mass on a dry matter
basis (TSE, 2001).

2.2.6. Alkalinity in water soluble ash

Alkalinity in water soluble ash was determined according to TS 1567; the determination of water-
soluble ash was carried out by titration of the filtrate obtained with adjusted hydrochloric acid
solution using the methylorange indicator. 60 mL of the filtrate obtained in the water-soluble ash
determination was taken, cooled, and titrated with 0.1 N HCI solution using the methyl orange
indicator until its color turned slightly pink (TSE, 1990d).

2.2.7. Crude cellulose assay

2 g of tea sample was weighed in 500 mL flasks, 200 mL of 0.255 N sulfuric acid solution was
added to each and boiled for 30 min. The process was boiled for an additional 30 minutes by adding
200 mL of 0.313 N sodium hydroxide solution. After the mixtures were filtered and washed, the
crucible and the residue were dried in the oven set at 103 °C and the difference between the first
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and the last weighing was checked so that it did not exceed 0.001 grams. Crude cellulose content
was calculated as a percentage on a mass basis (TSE, 2003b).

2.2.8. Caffeine assay

For the mobile phase in caffeine determination, 30% MeOH was prepared and homogenized with a
magnetic stirrer for at least 20 minutes and degassed in a degasser. The working solution, which
was prepared by diluting the standard intermediate stock solution to 1-5-10-15-25-50 ppm in pure
water, was read on the HPLC device and a calibration chart containing the concentrations
corresponding to the obtained areas was drawn. Before starting the analysis, the device was waited
for conditioning; standard intermediate stock was prepared from the main stock, placed in vials,
given to the device, and read before the sample. Arrival locations were determined according to the
caffeine times read from the standard on the device; 1 g of tea sample was weighed in 250 mL
measuring shafts. 100 mL of boiling pure water was added and the lid was closed, shaken and left
for 30 minutes. Then, 5 mL of the tea extract inside the shafts was taken and transferred to a 50 mL
volumetric flask and completed with pure water. After the flask was shaken, it was filtered through
a 0.45 um syringe and transferred into vials. The prepared sample was injected into the HPLC
device; according to the assumption that there is a linear relationship (y = 183419x-126495, R? =
0.999) between the area of the caffeine peak and its concentration, the relevant caffeine
concentration (x) contained in the sample was calculated by substituting the area (y) read from the
device into the equation (TSE, 2004).

2.2.9. Total polyphenol assay

0.2 g of ground tea sample was weighed into the centrifuge tube, 5 mL of the extraction solution
(70% methanol) at 70°C was added and mixed, and the tube was kept in a water bath at 70°C for 5
minutes. The tubes were mixed again and kept in a 70°C water bath for another 5 minutes,
centrifuged at 3500 rpm for 10 minutes, and the resulting clear part was transferred to another
10mL tube. The clear part was removed and the same process was repeated on the sediment part in
the tube, and the tube containing the resulting clear solution was completed with extraction solution
up to the 10 mL line. 1 mL of the prepared extract was taken and placed in a 100 mL flask and
completed with pure water up to the balloon line. 1 mL of the dilute extract in the flask was taken, 5
mL of Folin-Ciocalteu and 4 mL of Na>COz solution were added. After 1 hour of incubation at
room temperature, absorbances were taken at 765 nm on a spectrophotometer (UV-160 Shimadzu).
The amount of polyphenols was calculated with the gallic acid standard curve (y = 0.0053x+0.0143,
R?=0.999) (TSE, 2005a).

2.2.10. Total catechin and catechin derivatives

0.2 g of dried tea samples was weighed and added to a 50 mL volumetric flask, then 25 mL of 70%
methanol was added and kept in a water bath set at 70 °C for 1 hour. Then, the volumetric flasks
were cooled and their volume was brought to 70 mL. Then, it was filtered through ordinary filter
papers, passed through a 0.45 micron filter syringe and placed in 1.8 mL amber vials. Mobile phase
A: 9% (volume fraction) acetonitrile, 2% (volume fraction) acetic acid with 20 ug/mL EDTA.
Mobile phase B: 80% (volume fraction) acetonitrile, 2% (volume fraction) acetic acid 20 ug/mL
EDTA. The flow rate of the mobile phase is 1.0 mL; binary gradient conditions: 100% mobile phase
A for 10 min, followed by a linear gradient to 68% mobile phase A, 32% mobile phase B for 15
min, and held at this composition for 10 min. It was then brought to 100% mobile phase A and
allowed to equilibrate for 10 minutes before the next injection. The temperature of the column is
35°C+0.5 °C. The UV detector was set at 278 nm. Then, 10 uL of each of the mixed standard
solutions was injected into the column. The peak values of the catechin standards are listed in
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Appendix 1. Gallic acid, caffeine, catechin, epicatechin, epicatechin gallate (ECG), epigallocatechin
(EGC) and epigallocatechin gallate (EGCG) were detected and total of these catechin derivatives
were calculated as total catechin. Analyzes were performed using the HPLC system on a Thermo
Finnigan Spectra Series auto sampler (AS3000) equipped with a Thermo Finnigan (San Jose, USA)
Spectra Systems P1000 isocratic pump and 100 uL injection cycle. Merck brand Purospher Star RP-
18 5um 250x4.0 column and DAD detector were used (TSE, 2005b).

2.3. Statistical Analysis

Statistical analyzes were determined using Microsoft Excel software with XLSTAT (Addinsoft,
Version 2020 New York, NY, USA). The data obtained from the analyzes were compared with
analysis of variance (ANOVA) in the program, and the Duncan multiple comparison test was
applied to the differences found to be significant and their significance levels were evaluated. In
statistical analysis, the significance level was taken as p<0.05.

3. RESULTS and DISCUSSION
3.1. Moisture

Moisture content is indicated by the water content of tea leaves. Freshly picked tea leaves usually
have a high moisture content, between 70% and 80%. This moisture content is greatly reduced
during processing to stop spoilage and microbiological growth. Although the exact moisture level
may vary, the moisture content of the finished product for both black and green tea is typically
between 3% and 6%. In the study, the moisture contents of the analyzed samples were given in
Table 2. Moisture values varied between 5.84%-10.87%. The moisture contents of the 1FYSC,
2FYSC, 3FYSC, 5FYYC, 6FYYC, 12FYYC samples were found to be higher. While the moisture
rates of factory-made 1FYSC, 2FYSC, 3FYSC black teas were high, the moisture rates of hand-
made green teas 10EYSC, 11EYYC and 12FYYC were lower. The moisture results of the samples
coded 4FYYC, 9EYSC, 10EYYC, 11EYYC were in accordance with the TGK (Turkish Food
Codex, 2015) black tea communique; it has been determined that the samples 1FYSC, 2FYSC,
3FYSC, 5SFYYC, 6FYYC, 7EYSC, 8EYSC, 12EYYC were not suitable.
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Table 2. Results of physical and chemical analysis on the basis of dry matter (as %)

* Different letters in the same column in the table indicate a significant statistical difference in pairwise comparison
(p<0.05).

While researchers often ignore moisture content, the tea production industry and tea sellers do not
ignore moisture content. Moisture content is an important indicator of tea quality. Researchers
studying tea have recommended that the moisture content of tea be kept around 6.5% when sold
(Othieno and Owuor, 1984). In TGK, this value is given as 7.0% at most. The main implications of
these results are that excessive moisture content shortens the shelf life of black and green tea. To
prevent moisture accumulation after drying, dried tea leaves need to be packaged in a moisture-
resistant material. In a study conducted by Atalay and Erge (2017) on Turkish teas, it was found to
be 4.15%+0.37 in black teas and 5.05%=1.36 in green teas. In Nepal, it was found between
5.39%+0.40 in black teas and 5.25%=+0.30 in green teas (Yadav et al., 2020).

3.2. Water Extract

Black tea generally has a lower water extract content than green tea. This is because black tea is
completely subject to oxidation (fermentation); this may lead to some degradation of soluble
compounds and a decrease in their extractability. The water extract content of black tea may vary
depending on factors such as the degree of oxidation, the specific variety of the tea plant, and
processing techniques. On average, black tea can have a water extract content ranging from
approximately 20% to 40% of the dry weight of the tea leaves. Despite having a lower water extract
content compared to green tea, black tea still contains a number of soluble compounds including
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polyphenols, caffeine, amino acids, vitamins and minerals. However, the proportions of these
compounds may differ from those found in green tea due to the oxidation process. It generally has a
higher water extract content compared to black tea due to minimal oxidation and processing. Both
types of tea provide a variety of soluble compounds that contribute to their taste, aroma, and
potential health benefits. In our study, the extract values of 4FYYC, SFYYC, 6FYYC, S8EYSC,
10EYYC, 12EYYC teas were higher than the extract values of other teas. It was determined to be
lower in 1FYSC, 2FYSC, 3FYSC, 7TEYSC, 9EYSC, 11EYYC tea samples. The water extract results
were given in Table 2. Thus, water extract values varied between 24.58%-38.69%. When the water
extract was compared according to TGK (2015), it was determined that 1FYSC, 2FYSC, 3FYSC
black tea samples were below the expected values, and 4FYYC and 11EYYC green tea samples
were also below the expected values. The values of the tea samples SEYTC, 6FYYC, 7EYSC,
8EYSC, 9EYSC, 10EYYC, 12EYYC were suitable with TGK (2015). Water extract was less in
factory-made teas than in hand-made teas. The reason is that during tea processing, some of the
inherent values of tea are lost in the flow of the process. With the release of high amounts of tea
essence during the rolling process, the extraction value of tea will decrease as it loses a large
amount of moisture during the fermentation phase. In hand-made teas, unlike mechanical rolling,
there is less loss during the manual kneading process and the extraction value of the final product is
higher.

3.3. Total Ash

Ash content in tea refers to the inorganic residue left behind after the organic components of the tea
leaves are burned. Ash content is typically measured as a percentage of the dry weight of the tea
leaves. Green tea generally has a lower ash content than black tea. This is because green tea
undergoes minimal oxidation and processing. This helps preserve the organic components of the tea
leaves. The ash content of green tea may vary depending on factors such as the type of tea, growing
conditions, and processing methods. However, it typically ranges from approximately 4.0% to 6.0%
of the dry weight of the tea leaves. The ash in green tea consists mainly of minerals and trace
elements absorbed from the soil during the growth of the tea plant. Common minerals found in tea
ash include calcium, potassium, magnesium and phosphorus (Altay, 2021). The ash content of black
tea may vary depending on factors such as the degree of oxidation, the specific variety of the tea
plant, and processing techniques. In general, the ash content of black tea varies between
approximately 5.0% and 7.0% of the dry weight of the tea leaves. Similar to green tea, black tea ash
consists primarily of minerals and trace elements obtained from the soil. However, the specific
mineral composition of black tea ash may vary slightly depending on the oxidation process and
other factors. In summary, while both green and black tea contain ash as a natural ingredient, the
ash content tends to be slightly higher in black tea due to the oxidation process. However,
differences in ash content between green and black tea are generally relatively small, and both types
of tea provide essential minerals and trace elements as part of a balanced diet. When we look at the
ash ratio between shoots in the tea harvest, the highest ash amount was in the 3" shoot period teas
and the lowest was in the 2" shoot period teas. The fraction of ash in teas from the exile period is
higher than in other exile periods. Therefore, more pressure and time are needed for effective
curling. Accordingly, while the total ash content of 3 shoot period teas is the lowest in fresh teas, it
is the highest in black teas compared to other shoot periods. It shows the effect of the rolling
process and processing method applied during the processing of black tea on the mineral rate
transferred to black tea. In terms of shoot periods, ash fractions also show similar characteristics to
total ash values (Nas and Gokalp, 1991). The total ash results in this study were given in Table 2.
The total ash varied between FYYC 4.92% and EYYC 5.83%. 3FYSC, SFYYC, 6FYYC, 10FYYC,
12FYYC samples contained less ash compared to the other samples. Total ash results of 1FYSC,
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2FYSC, 3FYSC, FYYC, 5FYYC, 6FYYC, 7EYSC, 8EYSC, 9EYSC, 10EYYC, l1EYYC,
12EYYC were near to TGK (2015) black tea communique. In a study conducted in Sri Lanka, the
total ash content in green tea was determined as 5.0%-6.6% (Jayawardhane et al., 2016). In another
study conducted in Nepal, these values were found 5.52%-+0.33 in green tea and 6.33%=0.51 in
black tea (Yadav et al., 2000).

3.4. Water-Soluble and Water-Insoluble Ash

The amount of water-soluble and -insoluble ash in tea is an important parameter used to evaluate
the quality and purity of tea leaves. Water-soluble ash refers to the part of the ash that dissolves in
water. It consists mainly of soluble mineral salts and other compounds that can be extracted from
tea leaves. Water-soluble ash content of both black and green tea may vary depending on factors
such as the type of tea, growing conditions, and processing methods. On average, the water-soluble
ash content in tea is relatively low; typically ranges from approximately 20% to 40% of the total ash
content. Water-soluble ash contributes to the flavor and aroma of brewed tea and may contain
mineral salts such as potassium, calcium, magnesium and phosphorus, among others. Water-
insoluble ash refers to the part of the ash that is insoluble in water. It consists mainly of insoluble
mineral compounds such as silica and other inert materials. Water-insoluble ash content in tea is
typically higher than the water-soluble ash content. This is because tea leaves contain significant
amounts of silica and other insoluble minerals obtained from the soil. 56.4%-58.5% of the total ash
in tea is water-soluble ash. In a study conducted in Sri Lanka, the amount of water-soluble ash in
green teas was found 44.6%-61.2% (Jayawardhane et al., 2016). In our study, water-soluble ash in
4FYSC, 7TEYSC, 8EYSC, 9EYSC, 10EYYC tea samples were higher than the other samples. Since
the chemical loss during processing is less in hand-made teas, the soluble ash in water is more.
According to TGK (2015), 2FYSC tea sample was detected below the expected value. The values
of the other samples were found like in TGK (20145). The water-insoluble ash content in both black
and green tea can vary depending on factors such as the degree of oxidation, the specific variety of
the tea plant, and processing techniques. On average, the water-insoluble ash content in tea is
typically about 60% to 80% of the total ash content. Water-insoluble ash contributes to the texture
and mouthfeel of brewed tea but does not significantly affect its taste or aroma. Both black and
green tea contain water-soluble and water-insoluble ash, natural ingredients derived from mineral
compounds absorbed by the tea plant during growth. The proportions of water-soluble and water-
insoluble ash may vary depending on various factors, but these are the basic parameters used to
evaluate the quality and purity of tea leaves. The amount of ash that does not pass into the liquor
after the tea is brewed and remains in the pulp can, in a sense, be identical to the amount of ash that
is insoluble in water. However, it has been determined that the amount of ash determined in the
pulp is always higher than the water-insoluble ash obtained by dissolving the ash in water. Even
though this may be due to method differences, it is important in determining the mineral level
passing into the consumer's glass, as the amount of ash dissolved in the water taken into the body by
the consumer is different from the total ash and the amount of ash in the pulp. The amount of ash
passed into the brew is much lower than the amount of ash determined by the ash dilution method.
In the samples examined, the amount of ash in the pulp was between 3.37%-4.51%. The amount of
ash insoluble in water varied between 2.48%-4.33% (Nas and Gokalp, 1991).

3.5. Acid Insoluble Ash

Acid insoluble ash content in tea refers to the remaining part of the tea leaves after treatment with a
10% hydrochloric acid (HCI) solution, which dissolves most of the organic matter and some
inorganic components, leaving behind mainly silica and others. Green tea typically has a 10% lower
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HCI insoluble ash content than black tea. This is because green tea undergoes minimal oxidation
and processing, which helps preserve the organic components of the tea leaves. Acid insoluble ash
content of green tea may vary depending on factors such as the type of tea, growing conditions, and
processing methods (Kizil, 2020). On average, green tea may have an acid insoluble ash content
ranging from approximately 0.5% to 1.5% of the dry weight of the tea leaves. The insoluble ash in
green tea consists mainly of mineral compounds such as silica, which are derived from the soil and
absorbed by the tea plant during growth. Other trace minerals may also be present in smaller
amounts. Black tea generally has a slightly higher acid insoluble ash content compared to green tea.
This is because black tea is completely subject to oxidation (fermentation), which can lead to some
degradation of organic matter and an increase in mineral content. Acid insoluble ash content of
black tea may vary depending on factors such as the degree of oxidation, the specific variety of the
tea plant, and processing techniques. On average, black tea can have a HCI-insoluble ash content of
10%, ranging from approximately 0.6% to 2.0% of the dry weight of the tea leaves. Similar to green
tea, acid insoluble ash in black tea consists primarily of mineral compounds like silica, as well as
other trace minerals absorbed from the soil. The proportions of these minerals may vary depending
on factors such as growing conditions and agricultural practices (Albayrak, 2018). Although black
tea generally has a slightly higher acid insoluble ash content compared to green tea, both types of
tea provide essential minerals and trace elements as part of a balanced diet. In the study, it was
determined that acid insoluble ash content in HCL in tea samples 7 EYSC, 8 EYSC, 9EYSC,
11EYYC was higher than the samples 1FYSC, 2 FYSC, 3 FYSC, 4 FYYC, 5FYYC, 6 FYYC, 10
EYYC, 12EYYC (Table 2). According to TGK (2015), these values was found to be appropriate.

3.6. Alkalinity in Water Soluble Ash

Alkalinity in water-soluble ash in tea refers to the presence of alkaline substances such as
carbonates, bicarbonates and hydroxides that dissolve in water and contribute to the pH of the
solution. Green tea typically contains a certain level of alkalinity in the water-soluble ash fraction.
This alkalinity is derived from various mineral salts and compounds found in tea leaves, such as
potassium carbonate, calcium carbonate, and magnesium carbonate. The exact amount of alkalinity
in water-soluble ash in green tea may vary depending on factors such as the type of tea, growing
conditions, and processing methods. Alkalinity levels can also be affected by soil composition and
agricultural practices. The alkalinity in water-soluble ash contributes to the overall flavor profile of
brewed green tea. It can affect the perceived taste and mouthfeel of tea, especially when brewed
with different water sources or brewing methods. Analyzing the alkalinity in water-soluble ash
provides valuable information about the mineral composition of green tea and can be used to
evaluate the quality and authenticity of the tea. Black tea also contains alkalinity in the water-
soluble ash fraction, but levels may vary compared to green tea. The alkalinity in black tea is
derived from similar mineral salts and compounds such as carbonates, bicarbonates and hydroxides
found in the tea leaves. As with green tea, the exact amount of alkalinity in the water-soluble ash in
black tea may vary depending on factors such as the degree of oxidation, the specific variety of the
tea plant, and processing techniques. The alkalinity in water-soluble ash contributes to the flavor
and character of brewed black tea. It interacts with other components in tea, such as polyphenols
and amino acids, to create the distinctive taste and aroma associated with black tea. Monitoring the
alkalinity in water-soluble ash helps ensure consistency and quality in black tea production because
changes in alkalinity can affect the sensory properties of brewed tea. Both black and green tea
contain alkalinity in the water-soluble ash fractions derived from mineral salts and compounds
found in the tea leaves. Alkalinity contributes to the flavour, aroma and overall quality of brewed
tea, making it an important parameter to consider in tea analysis and quality control. In a study from
Adana (Tirkiye), alkalinity water-soluble ash was determined as 1.61%-1.64% (Ofluoglu, 2019). In
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our study, the values of 7TEYSC and 11EYYC tea samples were higher. According to TGK (2015),
our results are within the expected range.

3.7. Crude Cellulose

Cellulose is a complex carbohydrate found in the cell walls of plants and is an important structural
component of plant tissues. Cellulose amount may vary depending on factors such as the tea plant
variety, growing conditions and processing methods. Green tea typically contains higher amounts of
crude cellulose than black tea. This is because green tea undergoes minimal oxidation and
processing; this helps preserve the natural cellular structure of the tea leaves, including their
cellulose content. The exact amount of crude cellulose in green tea can vary depending on factors
such as the age of the leaves, the part of the plant used (e.g. young leaves versus mature leaves), and
agricultural practices. On average, green tea can contain crude cellulose ranging from
approximately 15% to 25% of the dry weight of the tea leaves. Cellulose contributes to the
structural integrity of tea leaves and provides dietary fiber, which is beneficial to digestive health.
Although cellulose itself is insoluble in water, it can affect the texture and mouthfeel of brewed
green tea. Black tea generally contains slightly lower amounts of crude cellulose than green tea.
This is because black tea is subjected to complete oxidation (fermentation), which can lead to some
degradation of cellular structures and a decrease in the amount of crude cellulose (Girses, 1982).
The exact amount of crude cellulose in black tea may vary depending on factors such as the degree
of oxidation, the specific variety of the tea plant, and processing techniques. On average, black tea
may contain crude cellulose ranging from approximately 10% to 20% of the dry weight of the tea
leaves. Although it contains slightly less crude cellulose compared to green tea, black tea still
provides dietary fiber and other health benefits associated with cellulose consumption. The texture
and mouthfeel of brewed black tea can be affected by the presence of cellulose and other plant
fibers. Both green and black tea contain crude cellulose as a natural component derived from plant
cell walls. While green tea generally contains slightly higher amounts of crude cellulose than black
tea, both types of tea contribute to dietary fiber intake and provide several health benefits associated
with cellulose consumption. In our study, the amount of raw cellulose in the 4FYYC, SFYYC,
8EYSC samples is less than other tea samples. Crude cellulose results ere given in Table 2. Amount
of crude cellulose varies between 12.10%-16.07%. In a study, it was observed that the cellulose
amounts of teas coming from different regions varied between 14.33%-20.27% (Ofluoglu, 2019).
Cellulose amount depends on the harvest at different shoot periods. In factory-made teas, raw
materials generally do not meet a certain standard. For this reason, the separation of stem and fiber
in the tea is not sufficient. The cellulose amount of produced teas is generally higher. Since the
freshest shoot leaves are used in hand-made teas, they contain very little stem and fiber. For this
reason, it contains less cellulose than factory-made tea. According to TGK (2015), crude cellulose
values of all tea samples are appropriate.

3.8. Caffeine

Caffeine is a natural stimulant found in various plant species, including the tea plant Camellia
sinensis. Caffeine is a representative metabolite in tea leaves. Among plant species containing
caffeine, tea leaves have relatively high amounts, accounting for approximately 2.0-3.0% of the dry
weight of tea leaves. Caffeine, which has multiple biological functions, plays an important role in
the vegetative growth and reproduction of plants, such as protecting vegetative organs from harmful
insects and pathogens and attracting pollinators beneficial to reproductive organs. Caffeine is
widely recognized as a chemical that protects plants against damage, especially providing resistance
to biotic stresses (Namli, 2023). Green tea generally contains lower levels of caffeine than black tea.
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This is because green tea undergoes minimal oxidation during processing. This helps preserve the
natural composition of the tea leaves, including caffeine. The caffeine content in green tea may vary
depending on factors such as the type of tea, growing conditions, and processing methods. The
caffeine in green tea contributes to its stimulant effects and may vary depending on factors like
location of the tea leaf on the plant, brewing temperature, and brewing time. Some people prefer
green tea for its lower caffeine content, making it a suitable option for those sensitive to caffeine or
those who prefer to reduce their intake. Black tea generally contains higher levels of caffeine than
green tea. This is because black tea undergoes complete oxidation (fermentation) during processing;
this may cause caffeine levels to increase due to the breakdown of certain compounds. Some people
prefer black tea due to its higher caffeine content, making it a suitable option for those who desire a
more invigorating beverage or need a caffeine boost. Both black and green tea contain caffeine, a
natural compound derived from the tea plant. However, black tea generally contains higher levels of
caffeine than green tea due to differences in processing methods. Caffeine content can vary
depending on a variety of factors, and individuals can choose between black and green tea based on
their caffeine preferences and tolerance. In a study conducted by Atalay and Erge (2017) on Turkish
teas, caffeine value was 17.37%+0.27 in green teas and 22.34%+0.88 in black teas. In a study
conducted in Adana, caffeine contents of a group of black teas examined were between 1.66% and
2.59% (Ofluoglu, 2019). The amount of caffeine in teas varies depending on the leaf row and age.
Although caffeine is 4% in shoots and leaves, it is 1% in the branches and less than 1% in the
thicker branches (Giirses and Artik, 1981). In our study, caffeine contents of black tea samples were
higher than green teas. Differences in the amount of caffeine depend on the type of tea, the time it
was collected, how long it was brewed, and the region. Green tea is a tea group that is more suitable
for drinking during the day because it contains less caffeine. Factory-made black teas contain
relatively more caffeine. The oxidation stage in hand-made teas is not the same as in factory-made.
Thus, there is a difference between them in terms of the amount of caffeine. Analysis results were
given in Table 2. In the results, 12EYYC sample was below the expected value, and 1FYSC,
2FYSC, 3FYSC, 4FYYC, SFYYC,6FYYC, 7EYSC, 8EYSC, 9EYSC,10EYYC, 11EYYC samples
were suitable range for TGK (2015).

3.9. Total Polyphenols

Tea leaves contain plenty of polyphenols which are natural compounds that contribute to the taste
and aroma of tea and are beneficial for health. Green teas contain high amounts of polyphenols.
When the green teas produced from tea shoots collected at the end of March, the beginning of April,
the end of April and the beginning of May were compared in terms of polyphenol content, it was
noted that the highest polyphenol content was in the green teas obtained from the shoot leaves
collected at the end of April (Namli, 2023). Total amount of polyphenols in green tea varies
depending on the type of tea, growth type, processing conditions and brewing technique. On
average, green tea can contain total polyphenols ranging from approximately 1000 to 2000 mg per
100 g of dry tea leaves. The high polyphenol content in green tea is believed to contribute to its
antioxidant properties and potential health benefits, including cardiovascular health, immune
support, and anti-inflammatory effects. Black tea also contains polyphenols. However, the total
polyphenol content tends to be lower compared to green tea due to the oxidation (fermentation)
process during production. The total polyphenol content in black tea may vary depending on factors
such as the type of tea, growing conditions, processing techniques, and brewing methods. On
average, black tea can contain levels of total polyphenols ranging from approximately 500 to 1000
mg per 100 g of dry tea leaves. The predominant polyphenols in black tea include theaflavins and
thearubigins, which are formed during the oxidation process from catechins found in fresh tea
leaves. Although black tea generally has lower levels of polyphenols compared to green tea, it still
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provides antioxidant compounds that may provide health benefits such as supporting heart health
and reducing the risk of some chronic diseases. With their antioxidant properties, polyphenols
reduce damage to the body by neutralizing free radicals formed in cells. It supports the immune
system by strengthening the body's defense mechanisms. It is beneficial for brain health, skin
health, heart health, diabetes and obesity control. In a study conducted in Sri Lanka, the total
polyphenol contents were found 12.7%-21.4% in green teas and 11.52-16.93% in a group of black
tea (Jayawardhane et al., 2016). In our study, total polyphenol values were higher in green teas. In
the hand-made green tea group, it is even more abundant. Because, polyphenols are oxidized during
fermentation and their amount decreases. Losses during factory-made may occur due to mechanical
processing. According to TGK (2015), total polyphenols were below the expected value for green
teas. 4FYYC, S5FYYC, 6FYYC, 10EYYC, 11EYYC, 12EYYC green tea samples (Table 2) are
below expectations.

3.10. Total Catechin and Catechin Derivatives

Catechins are a type of natural antioxidant found in tea, especially green tea and black tea. These
compounds are believed to have various health benefits, including potential anti-inflammatory and
anti-cancer properties. Green tea generally contains higher levels of catechins than black tea due to
differences in processing. Both green and black teas are obtained from the leaves of the same plant,
Camellia sinensis, but they are subjected to different processing methods. Once picked, green tea
leaves are quickly heated and dried, which helps preserve the catechins. In contrast, black tea leaves
oxidize; this is a process that changes their chemical composition and reduces their catechin
content. In our study, total catechin values of the samples varied between 3.13% (1FYSC) and
7.72% (10EYYC); also, total catechin content of 4FYYC, SFYYC, 6FYYC, 10EYYC, 11EYYC,
12EYYC green tea samples were considerably higher than 1FYYC, 2FYYC, 3FYSC, 7EYSC,
8EYSC, 9EYYC black tea samples (Table 3). In a study conducted in Istanbul, it was found that the
average catechin rate of black tea samples was 11.17%+0.66, while the average catechin rate of
green teas was 52.49%=+0.30 (Hatipoglu, 2021).

Also, in our study, all catechin derivatives showed statistical significant differences (at p<0.05) for
all tea samples (Table 3). Thus, the ratios of gallic acid, EGC, catechin, caffeine, epicatechin,
EGCG, and ECG were ranged 0.03%-0.14%, 0.14%-1.44%, 0.01%-0.35%, 1.48%-3.35%, 0.58%-
1.10%, 0.01%-1.96%, and 0.01%-0.52%, respectively (Table 3).

Table 3. The ratios of gallic acid, epigallocatechin (EGC), catechin, caffeine, epicatechin,
epigallocatechin gallate (EGCG), and epicatechin gallate (ECG) on the basis of dry matter (as %)

Sample  Gallic  rne catechin caffeine TPIO®CN Egeg gce oW

S acid n catechin
1 0.04 b 0.88f 0.012 1.48° 0.71 % 0.0la 0.01°? 3.132
FYSC +0.01 +0.25 +0.01 +0.17 +0.09 +0.01  +0.01 +0.17
2 0.05¢ 0.74 ¢ 0.01°2 2.17° 0.76 ¢ 0.08° 0.02% 3.82°
FYSC +0.01 +0.02 +0.01 +0.17 +0.01 +0.01 +0.01 +0.17
3 0.05¢ 0.957 0.01°2 2.18" 0.60° 0.08° 0.01% 3.96°
FYSC +0.01 +0.01 +0.01 +0.21 +0.01 +0.01 +0.01 +0.21
4 0.05¢ 0.38¢ 0.17°¢ 2.924 0.582 1.13¢  0.38¢ 5.59 ¢
FYYC  +0.01 +0.01 +0.01 +0.24 +0.01 +0.06  +0.02 +0.18
5 0.05%  0.23% 0.35f 2.954 0.83° 1669 051f 6.58F

FYYC  +0.01 +0.01 +0.04 +0.03 +0.01 +£0.03  +0.01 +0.04
6 0.03% 0.29 ¢ 0.26¢ 247°¢ 0.68° 1.47¢ 0.40¢% 5.55 ¢
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FYYC +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.04

7 0.14 " 0.97f 0.01°2 2.02° 1.10°f 0.10®  0.03° 437°¢
EYSC  +0.01 +0.02 +0.01 +0.02 +0.01 +0.01  +0.01 +0.05
8 0.09 9 1.44" 0.01°2 2.56°¢ 1.07f 0.11°  0.09°¢ 5.38°¢
EYSC  +0.01 +0.01 +0.01 +0.03 +0.01 +0.01  +0.01 +0.04
9 0.06 ¢ 0.72¢ 0.01°2 2.14° 0.74 0.022 0.02% 3.71°
EYSC  +0.01 +0.01 +0.01 +0.07 +0.01 +0.01  +0.01 +0.07
10 0.08 1.109 0.11° 3.33¢ 1.07°f 1.53f 0.52f 7.72°h
EYYC  +0.01 +0.01 +0.01 +0.15 +0.01 +0.01  +0.05 +0.20
11 0.05¢ 0.14 2 0.34f 3.35¢ 0.85° 1.96"  0.60¢ 7.319
EYYC  +0.01 +0.01 +0.01 +0.12 +0.03 +0.07  +0.02 +0.25
12 0.04° 0.092 0.224 2.20° 0.562 1.31¢ 0.42¢ 48349

EYYC +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.02

* Different letters in the same column in the table indicate a significant statistical difference in
pairwise comparison (p<0.05).

3.11. Correlations between Evaluated Traits

As seen in Table 4, moisture was significantly negative correlated with water extract (r=-0.426),
water-soluble ash (r=-0.390), total polyphenols (r=-0.367) and catechin (r=-0.449) while it was
significantly positive associated with water-insoluble ash (r=0.390). Total ash showed significantly
negative correlation with water extract (r=-0.355), water insoluble ash (r=-0.320), and total
polyphenols (r=-0.387) while it was significantly positive correlated with acid insoluble ash
(r=0.932) and water soluble ash (r=0.320). Water extract was significantly negative correlated with
crude cellulose (r=-0.447) and it showed significant positive correlations with caffeine (r=0.385),
total polyphenols (r=0.595) and catechin (r=0.602). Crude cellulose showed significant negative
associations with water-soluble ash (r=-0.558) and caffeine (r=-0.570). Caffeine was significantly
positive correlated with total polyphenols (r=0.391) and catechin (r=0.400). There was a
significantly positive correlation (r=0.814) between total polyphenols and catechin.

Table 4. Correlation coefficients between compared traits (n=36)

;’a”ab' TA | WE | cC | AIA | WSA | WIA |AWSA| Cf TP Ct
M 0920 | 0426+ | 0191 | 0.228 | oo | 03907 | 0267 | 0.110 |-0.367"| 7 o
TA 10.355" | -0.148 | 0.932" | 0.320" |-0.320" | 0.230 | -0.138 | ; poee | -0.154
WE 0447+ | -0:238 | 0.262 | -0.262 | 0.044 | 0.385" | 0595 | 0.602"
cC 0233 | ) o | 0558™ | 0270 | ) S| -0.151 | -0.278
AlA 0259 | -0.259 | 0.232 | -0.004 | -0.237 | -0.052
WSA L ooo™ | 03047 | 0.120 | 0118 | 0.175
WIA 20.304" | -0.120 | 0.118 | -0.175
AWSA 0.308" | -0.002 | 0.060
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Cf 0.3917 | 0.400™
TP 0.814™

*and ™" show significance levels with p < 0.05 and p < 0.01, respectively.

M, TA, WE, CC, AIA, WSA, WIA, AWSA, Cf, TP, and Ct are the acronyms of moisture, total ash,
water extract, crude cellulose, acid insoluble ash, water-soluble ash, water-insoluble ash, alkalinity
in water-soluble ash, caffeine, total polyphenols, and catechin, respectively.

4. CONCLUSIONS

In the study, moisture content results varied between 5.84-10.87%. While the moisture rates of
factory-made 1FYSC, 2FYSC, 3FYSC black teas were high, the moisture rates of handmade green
teas 10EYSC, 11EYYC and 12FYYC were lower. The total amount of ash varied between 5.83-
4.92%. In general, black teas tend to have higher ash content. This is because inorganic residues
increase after black teas are oxidized. Water extract values varied between 24.58-38.69%, and it is
seen to be higher in green teas, especially in handmade ones, and this is completely related to
oxidation. Some soluble compounds are lost in oxidized teas. Since this process does not occur in
green teas, its extract is higher. The amount of crude cellulose varied between 9.93-16.07%. Green
teas have more cellulose. This amount increases in handmade green teas. The reason for this is that
the integrity of the leaves and stems can be preserved in green teas during tea processing, and the
cellular structure is disrupted during the oxidation stage in black teas. This rate is much less in
factory-produced teas, as the sifting process takes place many times. The rate of acid-insoluble ash
is higher in green teas. It has been observed that this value varies between 0.15-0.84%. Since it is
not oxidized, losses in organic compounds are low. The amount of caffeine in the study was
between 1.56-2.75%; it is thought to be found in lower amounts in green teas because it does not
undergo oxidation. Total polyphenols varied between 3.04-7.97% depending on the samples and
were found more in green teas. In the hand-made green tea group, it is even more abundant. This is
because polyphenols are oxidized during fermentation and their amount decreases. During factory
production, losses may occur in tea due to mechanical processing. As a result, tea, which is a
functional food in every respect, has won the consumer's appreciation with its aroma and has
become a beneficial product in every respect with its many health-promoting components and being
anticarcinogenic. Among different Turkish teas, which are evaluated in terms of certain
characteristics, it has been determined that hand-produced teas have richer content than factory-
made teas.
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APPENDIX LIST

Appendix 1. HPLC peaks of catechin standards
Abbreviations: EGC, epigallocatechin; EGCG, epigallocatechin gallate; ECG,
epicatechin gallate
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