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B (OS]

Bu galisma, Mersin ilinde 20 bas ve Uzeri kegiye sahip 120 kisi ile yliz ylize anket yapilarak
yaratilmustir. Sard yénetimi kapsaminda isletmelerde doguma hazirlik (%70.0), dogum
boélmesi kullanimi (%15.8), tirnak bakimi (%5.8) ve koruyucu asilamalarin (%95.8) dizenli
olarak yapildigi belirlenmistir. Hayvan refahi agisindan temel ihtiya¢ olarak disiinilen
yeterliliklerden; dinlenme alanlari, aydinlatma sartlari, havalandirma sartlari, yemlik
alanlari ve suluk alaninin oranlari sirasiyla %91.7, %75.8, %100, %95.8 ve %96.7 olarak
belirlenmistir. Mekanlarin yeterliliklerinden; oglak bélmesi, teke bdlmesi, revir bélmesi,
dogum bdlmesi ve sagim bdlmesi yeterlilik oranlari sirasiyla %64.2, %50.8, %14.2, %11.6 ve
%6.7 olarak bulunmustur. Eklenti kisimlarindan; kirkim yeri, ayak yikama havuzu, kegi
banyosu, ara¢ banyosu, ylikleme rampasi ve idare/bakici evi varligi oranlari sirasiyla %4.2,
%1.7, %1.7, %0.8, %2.5 ve %20.8 olarak tespit edilmistir. Sonug olarak, isletmelerde hayvan
refahi agisindan temel ihtiyaglarin karsilanmasinin yeterli oldugu degerlendirilirken, kirkim
yeri, ayak yikama havuzu, kegi banyosu, yiikleme rampasi gibi mekanlarin da hayvan refahi
bakimindan gerekliliklerdir. Hayvan refahi ve iklim degisikligi de dikkate alinarak;
surdirilebilir bir kegi yetistiriciligi ve bu yetistiricili§in meslek olarak devamini saglamak
icin yetistirme, barinma, otlatma, hastaliklarla micadele, hayvan islahi ve irk tercihleri
konusunda daha fazla calisma yapilmasina ihtiyag vardir.

ABSTRACT

This study was carried out by conducting a face-to-face survey with 120 people with 20
head or more goats in the Mersin province. As herd management, it has been determined
that 70.0% of the farms are preparing for birth, 15.8% of the maternity chambers, 5.8% of
nail care, and It was determined that 95.8% of preventive vaccinations were done. It was
determined that it was done regularly and 4.2% of it was done irregularly. Among the
competencies considered as a basic need in terms of animal welfare; Resting areas, lighting
conditions, ventilation conditions, feeder areas and drinker area ratios were determined
as 91.7%, 75.8%, 100%, 95.8% and 96.7%, respectively. From the adequacy of the venues;
The adequacy ratios of kid shed, goat shed, sick animal shed, maternity kennel and milking
kennel were found to be 64.2%, 50.8%, 14.2%, 11.6% and 6.7%, respectively. From the add-
on parts; Presence of shearing place, foot washing pool, goat bath, vehicle bath, loading
ramp and presence of administration/keepers’ house were found to be 4.2%, 1.7%, 1.7%,
0.8%, 2.5% and 20.8%, respectively. As a result, while it was determined that it was
sufficient to meet the basic needs in terms of animal welfare in the farms, places such as
shearing ground, foot washing pool, goat bath, loading ramp are also requirements in
terms of animal welfare. Considering animal welfare and climate change; There is a need
for more studies on breeding, housing, grazing, fighting diseases, animal breeding and
breed preferences in order to ensure a sustainable goat breeding and its continuation as a
profession.
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GiRIS

Tarih boyunca insanlara yoldas olan kegiler (Capra hircus), kirsal alanda yasamini siirdiiren insanlarin hayvansal
kaynakh gida ihtiyaglarinin 6nemli bir kismini saglamislardir (Lu & Miller, 2019). Kegi tiiriiniin tahmini olarak 10.000
yil 6ncesinde neolitik donemde Yakin Dogu’da evcillestirildigi ve buradan kitalara gotirildigi kabul edilmektedir
(Fernandez ve ark., 2006). Keciler siri icgldist yuksek hayvanlar olup, sosyal gruplar halinde yasamay: tercih
ederler. Kegiler insanlar ile iliski kurmaktan hoslanirlar ve bunu siklikla géstermeye calisirlar (Koyuncu & Ozis
Altingekig, 2010). Et, sit ve diger hayvansal drinlerin elde edildigi kegiler, kalitesi dislik mera, fundalik ve ¢alihk
alanlari iyi degerlendirmeleri ile bilinirler (GUnli & Alasahan, 2010). Tirkiye de 2023 yilina ait mevcut kiglikbas
sayisi 56 266 000 bas olup kegi sayisi (11 578 000 bas), kiigiikbas hayvanlarin %20.58’ini olusturmaktadir (TUIK,
2023).

Bircok Ulkede oldugu gibi, Turkiye’de de kegciler, ticari faaliyetin yanisira, aile ici et ve siit ihtiyacinin karsilanmasi
amaciyla da yetistirilen bir ¢iftlik hayvan tiridir (Anitas ve ark., 2017). SGtlintin insan sagligi acisindan faydaliicerige
sahip olmasi ve hekimler tarafindan tiiketiminin tavsiye edilmesi gibi faktorler kegi sttiiniin tercihinde etkili
olmaktadir (Skoufos ve ark., 2016; Tapki, 2021). Peynir Uretiminde cogunlukla inek sitid kullanilsa da, son
donemlerde ozellikle kegi stitlinlin insan saghgi acisindan sahip oldugu 6zelliklerinin farkina varilmasi, keci peynirine
olan ilgiyi artirmistir (Cayir & Guzeler, 2020). Kegi Grlinlerine artan talep ile birlikte de tiiketicilerin zihninde,
kecilerden iiriin elde edilirken, hayvan refahina uyulup uyulmadigi konusunda cevabi merak edilen bircok soru so6z
konusu olmustur (Koyuncu & Ozis Altingekic, 2010). Ciinkii hayvan refahi, yiiksek kaliteli ve saglikh ¢iftlik hayvani
yetistiriciliginin 6n kosulu olup, yiksek refah standartlari altinda yetistirilen hayvanlardan elde edilen {riinlerin
kalitesinin de yiiksek oldugu bilinmektedir (Isik & Erzurum, 2023).

Hayvan refahinin 6nemli gostergelerinden birisi de, hayvanin dogasi ve tiriine 6zgl ozellikleri itibariyle istedigi
davranislari rahat bir sekilde sergileyebilmesidir (Savas ve ark., 2010). Refah bir hayvanin davranis ve fizyolojisi
kadar onun duygularini ve sagligini da kapsamakta olup, refah seviyesi iyiden kotliye dogru degisim gostermektedir
(Koyuncu & Ozis Altingekig, 2010). Bu nedenle hayvansal iriinler icin yetistirilen hayvanlarin refahi ile ilgili genis bir
uluslararasi tartisma da vardir (Bracke, 2009). Yapilan bilimsel ¢calismalarda pek ¢ok bilim insani, hayvan refahina
uyularak elde edilen hayvansal Urlnlerin tiiketiciler tarafindan daha cok tercih edildigini bildirmislerdir (Ortega ve
ark., 2016). Bu ylizden hayvan refahi, hayvansal bazli Grtnlerin kalitesini artirirken, ayni zamanda tlketicilerin etik
ve ahlaki olarak olmasini istedikleri sartlarinda yerine getirilecegi diisiiniilmektedir (Liang ve ark., 2022).

Diinya Hayvan Saghgi Orgiiti (WOAH, 2023) tarafindan hayvan refahinin bilimsel, etik, ekonomik, kiiltiirel, sosyal,
dini ve politik boyutlari olan karmasik ve cok yonli bir konu oldugu ve sivil toplumdan giderek artan bir ilgi gordugi
bildirilmistir (WOAH, 2023). Bununla birlikte WOAH’in (2023) Kara Hayvanlari Yasasi'na gére hayvan refahinin, “bir
hayvanin yasadigi ve 6ldugi kosullarla ilgili olarak fiziksel ve zihinel durumu” anlamina geldigi ifade edilmistir.
Yapilan bir ¢ok calisma, hayvan refahinin yalniz hayvanin biyime ve sagligi ilgili degil, ayni zamanda elde edilen
Urdnlerin kalitesi Gzerine de olumlu bir etkiye sahip oldugunu géstermistir (Phillips ve ark., 2010; Bitzios ve ark.,
2011). Hayvanlarin yasam ortamlari, fizyolojik ve davranissal aliskanliklarina gére degistirilmesi, hayvanlarda stresini
azaltmakla birlikte; tliketiciler icin ciddi saglik tehlikeleri olusturan pestisitlerin, yem katki maddelerinin ve ilaglarin
kullanimini da azaltmaktadir (Liang ve ark., 2022).

Bu calismanin amaci, Mersin ilinde kegi yetistiriciligi yapilan isletmelerde yetistiricilik ve kegi Grinleri Gretimi
sirasinda hayvan refahi gerekliliklerine uyulup uyulmadiginin tespit edilmesi ve ¢alisma sonuglarina dayali olarak
hayvan refahinin artirilmasi konusunda énerilerde bulunmaktir.
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MATERYAL ve YONTEM

Materyal
Calsmanin materyalini Mersin ilinde kegi yetistiriciligi yapan 20 bas ve (izeri hayvana sahip 120 kegi isletmeleri
olusturmustur. Bu amacla 120 yetistirici ile yliz ylize yapilan anketlerden elde edilen veriler degerlendirilmistir.

Ornek biiyiikliigiiniin tespiti

Anket yonteminde tam sayim ile elde edilen veriler daha dogru sonuglar yansitir. Populasyonun kiiglik ve bilgi eldesi
kolay ise tam sayim yapilmaldir (Cicek & Erkan, 1996; Yamane, 2010). Aksi durum séz konusu ise, érneklem
yontemini secmek daha dogru olur. Bu nedenle toplam isletme sayisini gdsteren N (popiilasyon buyukligi)
biliniyorken, ayrintili bilgilere ulasilamiyor ise (standart sapma ve varyans degerleri bilinmiyor) Basit Tesadifi
Ornekleme Yéntemi kullanilabilir (Yamane, 2010). Bu ¢alismada s6z konusu Esitlik 1’de verilen formiil kullanilarak
orneklem buyiikligu belirlenmistir. Bu yontem Topcu ve ark. (2012), Karadas ve ark. (2015 & 2018) tarafindan da
hayvancilikla ilgili galismalarda kullaniimistir.

Arastirmanin yapildigi Mersin ilinde 2 990 adet kegi isletmesi mevcut mevcuttur (Aydogan, 2019). Bu isletmelerden
belirlenen 6rnek bliytkligi kadar, 20 bas ve tizeri keci varligina sahip isletme calismaya dahil edilmistir.

n=(N.t2p.q)/((N—1). D? + t%.p.q) Eq.(1)

n= Ornek biyukligu
N= isletme sayisi
D= Kabul edilen veya arzu edilen 6érnekleme hatasi
t= Tablo degeri
p= Hesaplanmasi istenen oran
a=1-p
2990 x 1,96%2x 0,5 x 0,5
"= (2990 — Dx 0,12 + 1,962x 0,5 x 0,5)
Orneklem sayisi 93 adet tespit edilmis olup, drnekleme hatalarini en aza indirmek icin bu biyikligiin %30 fazlas

calismaya dahil edilerek 120 isletmeye tamamlanmustir.

Verilerin analizi
Verilerin istatistiksel degerlendiriimesinde, IBM SPSS istatistik 20.0 paket programi kullanilmistir (SPSS, 2011).
Verilerin degerlendirilmesi ylzdelik ve ortalamalar seklinde degerlendirme yapilmistir.

BULGULAR ve TARTISMA

Mersin ilinde kegi yetistiricilerin demografik 6zellikleri ve sahip olduklari varliklara ait tanimlayici istatistikler Cizelge
1’te verilmistir. Yetistiricilerin egitim durumlari incelendiginde; sadece %8.4’(inlin diplomasiz ancak okur-yazar
oldugu, diger yetistiricilerin tamaminin bir diploma derecesine sahip oldugu belirlenmistir. Yetistiricilerin %2.5’inin
Universite mezunu olmasi dikkat gekici bulunmustur (Cizelge 1). Daha 6nce yapilan ¢alismalarda, Bilginturan ve
Ayhan (2008) Burdur ilinde kegi Ureticilerinin %97.50sinin ilkokul ve %2.50’sinin de lise mezunu oldugunu, Acar ve
Ayhan (2012) Burdur ilinde kegicilik yapanlarin %75.76'sinin ilkokul, %14.55'inin ortaokul, %7.27'sinin ise lise
mezunu oldugunu, Elmaz ve ark. (2014) ise kegi yetistiricilerinin %77.2 oraniyla ilkokul mezunu olduklarini, Kiziloglu
ve Karakaya (2023) Bingdl ilinde klgikbas hayvan isletmesi sahiplerinin %49.7’sinin ilkokul, % 13.4’Gniin lise,
%5.0’inin yuksekokul, %9.3’linlin okuryazar olmadigini, Ceyhan ve ark. (2015)'nin da Nigde ili kegicilik isletmelerinde
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isletme sahiplerinin %89,5’inin ilkokul, %5.3’tiniin ortaokul ve %5.3’iiniin’de lise mezunu oldugunu, Ornek (2018)
ise Gaziantep ilinde kegi Ureticilerinin %77.0’sinin ilkokul mezunu oldugunu belirtmiglerdir.

Cizelge 1. Yetistiricilerin demografik 6zelliklerine ait tanimlayici istatistikler
Table 1. Descriptive statistics of breeders’ demographics features

. N n % . o n %
Incelenen Ozellikler Alt gruplar —— Incelenen Ozellikler Alt gruplar _—
120 100.0 120 100.0
Okur-Yazar 10 8.4 Kil kegisi 114 95.0
o ilkokul 73 60.8 . Kil kegisi+Honaml 2 1.7
Yetistiricinin Isletmelerde  bulunan
. Ortaokul 25 20.8 Honamli 2 1.7
Tahsil durumu . irklar
Lise 9 7.5 Saanen+Honamli 1 0.8
Universite 3 2.5 Saanen+Honamli+Alpin 1 0.8
21-40 34 283 20-50 2 1.7
Yetistiricinin yasi (yil) 41-60 72 60.0 51-100 13  10.8
>61 14 117 101-200 44  36.7
Yetistiricinin asil  Ciftci 117  97.5 Kegi suirlist buyuklGga 201-300 43 3538
meslegi Serbest 3 2.5 (bas) 301-400 15 12.5
S, Ana gecim
Keci yetistiriciligini . 90 75.0 401-500 2 1.7
. kaynagi
yapma nedeni S
Ek gelir igin 30 25.0 >500 1 0.8
1-10 21 175 Yok 35 29.2
Kegi yetistiriciligini 11-20 28  23.3 sletme arazi varhigi 1-50 50 416
Yapma siresi (yil) 21-30 39 32,5 (dekar) 51-100 27 225
>31 32 26.7 >101 8 6.7
L . Aileden kalma 97 80.8 Acik 110 91.7
Kegi surlstini edinme . .
. Agil (barinak) tipi Yari agik 3 25
sekli Satin alma 23 19.2
Kapali 7 5.8

Yetistiricilerden elde edilen verilere gore yas ortalamalarinin 46.8 yil oldugu belirlenmistir. Yetistiricilerin %28.30’{i
21-40 yas grubunda, %60.0'1 41-60 yas grubunda ve %11.7’si ise 61 ve lzeri yas grubunda yer aldigi belirlenmistir.
Yapilan ¢alismalarda kegi yetistiricilerinin yas ortalamasi Isparta ilinde 44.45 yil (Acar & Ayhan, 2012), Mersin ilinde
44.6 yil (Aydogan, 2019), Van ilinde 48.75 yil (Yildiz, 2011), Burdur ilinde 50.30 yil (Bilginturan & Ayhan, 2008) ve
Antalya, Isparta ve Burdur illerini kapsayan bir ¢alismada ise kegi yetistiricilerinin %81.1’inin 40 yil ve Ustlinde
oldugunu bildirilmistir (Tolunay ve ark., 2018). Bu g¢alismada, kegi yetistiricilerinin yas dagiiminin normal dagilis
gostermesi ve genclerin hayvanciliga olan ilgisinin yiksek olmasi olumlu bir bulgu olarak degerlendirilmistir.
Yetistiricilerin meslekleri ile ilgili sorulan soruya %97.5’si asil mesleginin giftcilik ve bunlardan %75’i ise ana gegim
kaynaginin kegi yetistiriciligi oldugunu ifade etmislerdir (Cizelge 1). Blylk siriler halinde yapilan kegiciligin
genellikle gocer ailelerin gecim kaynagi oldugu bilgisi Aydogan (2019) tarafindan bildirilen durum ile uyumlu
bulunmustur. Giindiiz ve Yiiceer Ozkul (2017) tarafindan Mersin ilinde yetistiriciligin gdcer sekilde yapdigi, bu
kapsamda, kisin daha ¢ok merkez koylerde barindirilirken sdrilerin, havalarin isinmasiyla Toros daglarinin
eteklerindeki yaylalara gotirildigind bildirmislerdir.

Yetistiricilerin kegi yetistiricilik yapma siresinin isletmelerin %17.5’inde 10 yil ve daha az (n=21), %82.5’inde ise 11
yil ve Uzeri (n=99) oldugu belirlenmistir (Cizelge 1). Konu ile ilgili Bilginturan ve Ayhan (2008) Burdur ilinde
yetistiricilik yapilma siresini ortalam 50.30 yil olarak bildirmislerdir.

Bu c¢alismada elde edilen sonuglara gore, yetistiricilerin sahip olduklari kegi strilerinin %80.8’i (n=97) aileden ve
%19.2’i (n=23) ise kecileri satin alma yoluyla temin edildikleri belirlenmistir. Bu durum, kegi yetistiriciliginin
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surdarilebilirligi ve bir meslek olarak kabul edilmesi anlaminda olumlu bir gelisme olarak degerlendirilmistir (Cizelge
1).

Yetistiricilerin sahip olduklari stirii biytklGgl ve kegi irki incelendiginde (Cizelge 1), yetistirilen kegilerin %95.0’inin
(n=114) kil kegisi oldugu, stri blyiikligu olarak %85’inin (n=102) 100 ila 400 bas arasinda degistigi belirlenmistir.
Surulerin buyik cogunlugunun 100 bas lizeri kapasiteye sahip olmasi kegi yetistiriciliginin 6nemsenerek yapildigini
ve asll is olarak goruldigliniin diger bir gostergesi olarak kabul edilebilir.

Konu ile ilgi yapilan ¢alismalarda isletmelerin sahip oldugu ortalama kegi sayisi Burdur ilinde 117.9 bas (Elmaz ve
ark., 2014) ve 119.23 bas (Bilginturan & Ayhan, 2008), Isparta ilinde ise 154.46 bas (Acar & Ayhan, 2012) olarak
bildirilmistir. isletmelerde bulunan kegi irki ile ilgili olarak, Bilginturan ve Ayhan (2008) Burdur ilinde %100’{iniin kil
kegisi, Acar ve Ayhan (2012) ise Isparta ilinde %98.78 kil kegisi ve %1.22 Saanen melezi oldugunu bildirmislerdir.
Yetigstiricilerin arazi varligi incelendiginde %70.8’inin 1 ila 100 dekar arasinda degisen arazi sahip oldugu, %29.2’sinin
(n=35) ise harhangi bir arazi varligi olmaksizin kegi yetistiriciligi yaptigi tespit edilmistir (Cizelge 1). Konu ile ilgili
yapilan diger ¢alismalarda ortalama arazi blylikligu Burdur ilinde 40.31 da (Bilginturan & Ayhan, 2008), Isparta
ilinde ise isletme sahiplerinin %73.33'unun arazisinin olmadigl ve %23.64'unun da otlatma igin arazi kiraladiklari
bildirilmistir (Acar & Ayhan, 2012). Tolunay ve ark. (2018) kegi yetistiricilerinin %43.1’inin kendine ait arazilere sahip
oldugunu, kalan kisminin ise orman ici ve kenarinda uygun gorilen arazilerde bu meslegi strdurdtgini
bildirmislerdir.

isletmelerdeki barinak tipleri degerlendirildiginde, isletmelerin %91.7’i (n=110) acik tip barinak, %5.8’inin (n=7)
kapal tip barinak ve %2.5’inin (n=3) yari agik tip barinak kullandigi belirlenmistir. Agikta barindirilan hayvanlarin
fizyolojik ve davranigsal fonksiyonlarini en iyi sekilde yerine getirdikleri ve hareket etme 6zglirligl icinde olduklari
bildirilmistir (Isik & Erzurum, 2023). Bu itibarla agik tip barinaklarin hayvan refahi agisindan daha uygun oldugu
gorulmektedir. Ylritilen benzer galismalarda, Burdur ilinde barinaklarin %65’i kapali, %32.5’i nin ise sundurmali
(Bilginturan & Ayhan, 2008), Isparta ilinde ise barinaklarin %76.97'si yari agik, %20.00'si kapali agil (Acar & Ayhan,
2012), Bingol ilinde ise kliglikbas hayvan barinaklarinin %86.6’sinin kapali agil seklinde oldugu (Kiziloglu & Karakaya,
2023) bildirilmistir. Sonug itibariyle, Mersin ilinde keg¢i barinaklarinin biylk bir kisminin hayvan refahi agisindan
¢alisma yapilan illerle karsilastirildiginda daha uygun oldugu sdylenebilir.

Bu calismada kegi yetistiricilerinin otlatma ve mera kullanimi ile ilgili uygulamalari hakkinda anket sorularina
verdikleri cevaplara ait tanimlayici istatistikler Cizelge 2’de verilmistir. Yetistiricilerin kecileri otlatmak icin
kullandiklari mera miilkiyeti incelendiginde yetistiricilerin %97.5’inin (n=117) kdy ortak merasini kullandiklari,
%2,5’inin (n=3) ise 6zel milkiyet meraya sahip olduklari belirlenmistir (Cizelge 2).

Cizelge 2. Yetistiricilerin mera kullanimina ait tanimlayici istatistikler
Table 2. Descriptive statistics on pasture use by breeders

incelenen N % incelenen n %
- Alt gruplar _ Alt gruplar P ——
Ozellikler 120 100.0 Ozellikler 120 100.0
o Koy ortak mali 117 97.5 Evet 78 65.0
Mera miilkiyeti .. o Kisin meraya ¢ikma
Ozel milkiyet 3 2.5 Hayir 42 35.0
Koy ortak mali 66 55.0 Yavrulari ana ile birlikte Evet 30 25.0
Otlatma sekli Ozel Mera 3 2.5 otlatma Hayir 90 75.0
Mera+ Yayla 51 42.5 Biberonla besleme 48 40.0
— Anasiz yavrulari besleme
Mera donisli ek Evet 84 70.0 sntemi Yakma 47 39.2
yemleme Hayir 36 30.0 Y Biberon + Yakma 25 20.8
Meradan <4 5 4.2 Lo <8 11 9.2
Gunlik merada kalma
yararlanma 5-8 33 27.5 L 8-12 105 87.5
L Suresi (saat)
suresi (ay) 9-12 82 68.3 >12 4 3.3
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Yine bu cgalismada vyetistiricilerin kegileri beslemek icin %55.0 (n=66) oraninda kdy ortak malini kullandiklari,
%42.5'inin (n=51) Mera+Yayla, %2.5’inin (n=3) ise 6zel milkiyete sahip meralari kullandiklari belirlenmistir. Mera
doniisli hayvanlara ek yemleme yaptigini ifade eden yetistiricilerin orani %70.0 (n=84) olup, %30.0’u (n=36) ise ek
yemleme yapmadiklarini ifade etmislerdir (Cizelge 2). Konu ile ilgili Gaziantep ilinde yapilan ¢alismada (Ornek, 2018)
keci yetistiricilerinin %67'sinin mera imkanlarina sahip oldugu, %29.7'sinin olmadigl, yetistiricilerin %81.9 mera
olarak orman ve tarla kenarlarini kullandiklari belirlenmistir. Aydin (2017) tarafindan Mugla ilinde yiritilen
calismada mera varhigi bakimindan isletmelerin %24’(inin kendi milkiyeti oldugu, %32’sinin koy ortak merasini
kullandiklarini, %36’sinin orman ve tarla kenarlarini mera olarak degerlendirdikleri ve %8’inin ise mera imkanina
sahip olmaklarini bildirilmistir.

Meralardan yararlanma siiresi olarak yetistiricilerin %27.5’inin (n=33) 5-8 ay, %68.3’linlin (n=82) 9-12 ay oldugu
belirlenmistir. Hayvanlarin giinlik merada kalma sirelerini ise ¢ogunlukla 8-12 saat (n=105, %87.2) oldugu tespit
edilmistir. Bununla birlikte isletme sahiplerinin %65.0'i (n=78) kegilerin otlatiimak Uzere kis aylarinda meraya
cikarildiklarini belirtmislerdir (Cizelge 2).

Konu ile ilgili Soyding (2020) tarafindan yapilan ¢alismada Antalya ilindeki kegi isletmelerinde, kegilerin giin
icerisinde merada kalma siiresi olarak 8 saatten az tutan isletme oranini %7.37, 8-12 saat araliginda merada tutan
isletme oranini %52.63 ve 12 saatten fazla merada tutan isletme oraniise %40.00 olarak bildirilmistir. Bu ¢alismada,
gilin icerisinde hayvanlarin merada tutulma siiresi 8 saatten fazla olup, bu isletmelerin orani %90.8 dir. Bu durum
keci yetistiriciliginde mera kullaniminin ne denli 6nemli oldugunu géstermektedir.

Oglaklarin ana ile otlatilmasi isletmelerin %25.0°in de uygulanirken, isletmelerin %75.0’inde oglaklar analarindan
ayriolarak otlatiimaktadir. Konu ile ilgili yaptigi calismada Soyding (2020 ) Antalya ilinde kegi yetistiren isletmelerinin
%7.37’sinde oglaklarin analari ile birlikte otladigini bildirmistir.

Bununla birlikte yetistiricilerin anasiz yavrulari besleme yontemi; biberonla besleme, yakma ve biberon + yakma
oranlari sirasiyla %40.0 (n=48), %39.2 (n=47) ve %20.8 (n=25) olarak tespit edilmistir (Cizelge 2). Taskin ve ark.
(2017) anasi 6len oglaklarin %91.3'inlin bagka bir ana ile (yakma) beslendigini bildirmislerdir. Soyding (2020) ise
Antalya ili kegicilik isletmelerinde anasi 6len ya da annesi tarafindan kabul edilmeyen oglaklarin %76.84’linlin
biberonla beslendigini, %23.16’sinin ise anaya oglagi yakma islemi yapildigini bildirmistir.

isletmelerde hayvan kayiplarina sebep olan faktérler icin yetistiricilerin anket sorularina verdikleri cevaplar
dogrultusunda elde edilen verilere ait tanimlayici istatistikleri Cizelge 3’te verilmistir.

isletmelerin %40.0 (n=48)'inda yeni dogan/emistirme déneminde oglak élimiiniin oldugu belirlenmistir. Yavru
olimlerinin sebeplerini yetistiricilerin %63.4’l (n=76) ishalden kaynaklandigini, %34.2’si (n=41) diger sebeplerden,
%2.4"1nin (n=3) ise sicak-soguk sokundan kaynaklandigini ifade etmislerdir (Cizelge 3).

Cizelge 3. Isletmelerde hayvan kayiplari, sebepleri ve kusurlara ait tanimlayici istatistikler
Table 3. Descriptive statistics of animal losses, causes and defects in farms

incelenen n % incelenen n %
- Alt gruplar _— Alt gruplar _
Ozellikler 120 100.0 Ozellikler 120 100.0
Dogum-Sitten kesim Evet 48 40.0 . Evet 33 27.5
. R . Topallik problemi
doénemi oglak 6lumleri Hayir 72 60.0 Hayir 87 72.5
Sicak-soguk
3 2.4 . Evet 27 22.5
O#lak 5l bepleri soku Meme anormalligi
glak olum sebepien ishal 76 63.4 Hayir 93 775
Diger 41 34.2 Asimetri 100 83.4
Meme anormallik Kor-sarkik
. Evet 93 77.5 . 19 15.8
Yabani hayvan saldirisi sebepleri meme
Hayir 27 22.5 Fazla meme basi 1 0.8
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Taskin ve ark. (2017) isletmelerin %54.7’sinde emistirme doneminde yavru 6limlerine rastlandigini bildirmislerdir.
Diger yandan, kil kegi strillerinde siitten kesime kadarki donemde yasama glicli orani, Konya ilinde %80.67 (Tekin
& Ogec 2017), Elazig ilinde % 82.5 (Simsek & Bayraktar, 2006); Amasya ilinde %83.2 (Tozlu Celik & Olfaz, 2018),
Karaman ilinde %89.3 (Tekin & Arli, 2019) olarak bildirilmistir. Bu arastirma bulgularina benzer olarak, stitten kesim
oncesi donemde oglak 6liimlerinin bliyik bir kisminin ishallerden kaynaklandigi bildirilmistir (Awemu ve ark., 1999;
Ameh ve ark., 2000; Marai ve ark., 2002; Kumar ve ark., 2003; Kritas ve ark., 2003; Simsek ve Bayraktar, 2006). Bu
calismada emistirme doneminde yavru olim girilen isletme sayisi orani yiksek bulunmus olup, yavru olimi
gorilen isletme sayisinin azaltilmasi icin, yavru olimine yol acan nedenler ile ilgili daha kapsamli bilimsel
calismalara ihtiyac oldugu disiinilmektedir.

Klgilkbas hayvan yetistiriciliginde basariyi etkileyen énemli faktérlerden biri de yabani hayvanlarin saldirilarindan
kaynaklanan 6limleri azaltmaktir (Taskin ve ark. 2011). Bu ¢alismada kegilerde yaralanma ve kayiplara sebep olan
yabani hayvan saldirilari da siklikla meydana gelen problemlerden biri olarak karsimiza ¢ikmaktadir (%77.5, n=93).
Konu ile ilgili Tagkin ve ark. (2017) yaptiklari ¢alismada kegicilik isletmelerinde %30.34 oraninda yabani hayvan
saldirisina rastlandigini bildirmislerdir. ABD’de yapilan bir ¢alismada ise, ¢iftlik hayvanlari 6lim nedenleri iginde
yabani hayvanlardan kaynaklanan 6liim orani %34’diir. Yizde 34’Un igcinde de ilk sirayi cakallar alirken, bunu sirasiyla
yaban kopekleri, vasak ve digerleri izlemistir (Browns ve ark., 1997; McNeal, 2023).

Bu galismada da kegi siirlilerinin yabani hayvan saldirilarina karsi korunmasi agisindan yetistiricilerin ve ¢obanlarin
bilinglendirilmesi (barindirma, merda siri yonetimi, coban kdpegi kullanimi v.b.) ile ilgili calismalarin yapilmasi
gerektigi sonucuna varilmistir.

Otlatilan kegilerin, refahlari konusunda karsi karsiya kaldiklari 6nemli problemlerden birisi de topallik olup, topallig
onlemek icin hayvanlara temiz ve yumusak barinak zemini saglanmasi yaninda, yeterli hareket imkani ve dizenli
ayak bakimini yapilmalidir (Isik & Erzurum, 2023). Bu ¢alismada kegi strdlerinin %27.5’inde (n=33) topallik problemi
yasandigi belirlenmistir (Cizelge 3). Giil ve Ornek (2019) tarafindan Gaziantep ili kegicilik isletmelerinde %14.1
oraninda ayak problemine rastlandigini bildirmislerdir.

Kegi sirtlerinde “meme anormalligi var” diyen yetistiricilerin orani %22.5 (n=27) olarak belirlenmistir. Yine
surtlerde meme anormallikleri incelendiginde, Asimetrik meme olarak niteleyen isletmelerin orani %83.4 (n=100),
kor-sarkik meme olarak niteleyen isletmelerin orani %15.8 (n=19), anormalligin fazla meme basindan
kaynaklandigini ifade eden yetistiricilerin orani ise %0.8 (n=1) olarak belirlenmistir. Soyding (2020) Antalya ili kegi
isletmelerinde meme anormalligi goriilme oraninin %66.32 oldugunu bildirmistir. Calismada elde edilen
sonuglardan hakeketle meme ile sorunlarin daha ¢ok memenin tip 6zelliklerinden kaynaklandigi, bu yizden kegi
surilerinde meme tip 6zelliklerine gére seleksiyon calismasinin yiritilmesine ve meme hastaliklari ve korunma
yontemleri konularinda yetistiricilerin ve bakicilarin bilinglendirilmesine ihtiyag oldugu anlasiimaktadir.
isletmelerde uygulanan idari isler yetistiricilerin verdikleri cevaplara goére degerlendiriimis olup, Cizelge 4’te
verilmistir. isletmelerin %70.0’inde (n=84) dogumu yaklasan hayvanlar icin hazirlik yapildigi ve bu hayvanlarin
%15.8'ine (n=19) dogum bolmesinde dogum yaptirildigi tespit edilmistir (Cizelge 4). Bu baglamda Taskin ve ark
(2017) tarafindan yapilan calismada izmir, Canakkale ve Balikesir illerinde doguma hazirlik yapan isletmelerin orani
%55.13 ve dogum bdlmesi bulunan isletmelerin orani ise %58.55 olarak bildirilmistir. Yine bu ¢alismada dogumun
akabinde isletmelerin %32.5’inde (n=39) gobek kordonu bakimi yapildigi ve isletmelerin %99.2’sinde yavrulara agiz
sutd verildigi belirlenmistir (Cizelge 4). Soyding (2020) isletmelerin %73.68'inde gébek kordonu bakimi yapildigini
ve %98.95’'inde ise agiz sUtd icirildigini bildirmistir. Dogum sonrasi yavru zarlarinin imhasi ile ilgili olarak topraga
gémen, kbpege veren ve ¢ope atan isletmelerin oranlari sirasiyla, %7.5 (n=9), %38.3 (n=46) ve %54.2 (n=65) olarak
belirlenmistir (Cizelge 4). Antalya ilinde yapilan galismada ayni sirayla yavru zarlarinin imhasi %16.84, %45.26 ve
%37.90 olarak bildirilmistir (Soyding, 2020). isletmelerde parazit miicadelesi yapilma uygulamalarina ait
yetistiricilerin verdikleri bilgiler degerlendirildiginde ise; isletmelerin tamaminda i¢ parazit ve dis parazit micadelesi
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yapildigi belirlenmistir (Cizelge 4). Benzer olarak Soyding (2020) Antalya ilinde kegi yetistiren isletmelerde

isletmelerin tamaminda parazitle micadele yapildigini bildirmistir.

Cizelge 4. isletmede idari islere ait tanimlayici istatistikler

Table 4. Descriptive statistics of administrative affairs in the farms

incelenen Alt | n % incelenen Alt | n %
.. ruplar .. ruplar
Ozellikler grip 120 1000 Ozellikler grip 120 100.0
. Evet 84 70.0 Duzenli tirnak Var 7 5.8
Doguma hazirhk
Hayir 36 30.0 bakimi Yok 113 94.2
Dozum bl el Evet 19 15.8 Gilbre temizlik Glnluk 14 11.7
ogum bolmesi kullanimi
& Hayir 101 84.2 ‘:d re temizt Haftalik 99 825
siklig
B Evet 39 32.5 & Aylik 7 5.8
GObek Bakimi
Hayir 81 67.5 Gubre Pazarlama 103 85.8
Topraga gdmme 9 7.5 degerlendirme isletme icinde 17 14.2
Yavru zarlarini .
. . . Képege verme 46 38.3 . Kurek/El arabasi 120 100
imha yontemi . Gulbre toplama .
Cope atma 65 54.2 Traktor siyirici 0 0
Yavrulari agiz Evet 119 99.2 . isletme disinda 91 75.8
o Glbre depolama . L
sutlyle besleme Hayir 1 0.8 isletme iginde 29 24.2
i¢c parazit Var 120 100 Resmi asi dizenli Dizenli 115 95.8
mucadelesi Yok 0 0 vyapilma durumu Diizensiz 5 4.2
o . Var 120 100 Ozel asi diizenli Dizenli 101 84.2
Dis parazit miicadelesi . .
Yok 0 0 vyapilma durumu Diizensiz 19 15.8

Yetistiricilere kegilerine diizenli olarak tirnak bakimi yapip yapmadiklari sorulmus ve elde edilen cevaplara gore
isletmelerin %94.2’i (n=113) diizenli tirnak bakimi yapmadiklarini ve %5.8’inde (n=7) ise diizenli olarak tirnak bakimi
yaptiklarini ifade etmislerdir. Antalya ilinde benzer olarak Soyding (2020) isletmelerin %90.53’linde diizenli tirnak
bakiminin yapilmadigini ve %9.47’inde ise diizenli tirnak bakiminin yapildigini bildirmistir. Bu ¢alismada tirnak
bakimini yapan isletme oraninin ¢ok diisiik oldugu bulunmustur. Bu oranin artirilmasinin hayvan refahina, sagligina
ve verimine katki saglayacagl beklenen bir sonuctur. Bu konu ile ilgili olarak yetistiricilerin ve cobanlarin
bilinglendirilmesi gerekmektedir.

isletmelerde uygulanan giibre yénetimi hakkinda yetistiriciler, temizliginin tim isletmelerde yapildigini ve giibrenin
kirek ve el arabasi ile tasindigini ifade etmislerdir. Soyding (2020) ise isletmelerin %73.69’unda kiirek ve el arabasi
ile, %25.26’inda traktor siyiricisiyla glibre temizligi yapildigini bildirmistir.

Bu calismada isletmelerde glbre temizlik sikhginin blyik ¢cogunlugunun (%82.5, n=99) haftalik yapildigi, elde edilen
gibrelerin isletmelerin %85.8'inde (n=103) pazarlandigi ve %75.8’inde (n=91) glibrelerin isletme disinda
depolandigi belirlenmistir. Konu ile ilgili Soyding (2020) isletmelerde glibre temizleme sikliginin genellikle haftalk
oldugunu (%74.74), glinlik ve aylk yapanlarin oranini ise esit oldugunu (%12.63) bildirmistir. Ayni ¢alismada gibre
depolama vyerinin isletme disinda (%84.21), %8.42’'inde barinak igerisinde ve %7.37’sinde gilibre deposunda
toplandigi ifade edilmistir. Ayrica isletmelerde gibrelerin %67.37 oraninda satildigl ve %32.63’lnde ise kendi
isletmelerindeki arazilerde kullanildigi ifade edilmistir.

Bu calismada isletme sahiplerinin hayvanlara resmi olarak zorunlu asilarin diizenli olarak uygulandigini ifade
edenlerin orani %95.8 olarak belirlenmistir. Yetistiriciler 6zel yapilmasi gereken asilari %84.2 oraninda dizenli,
%15.8'inde (n=19) ise rasgele yaptiklarini bildirmislerdir. Soyding (2020) tarafindan yapilan ¢alismada Antalya ili kegi
isletmelerinin %98.18’inde, Demirhan ve Erdem (2019) Usak ili kegicilik isletmelerinin %81.8’inde kegilere diizenli
asl yapildigini bildirmislerdir.
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isletmelerde ¢oban istihdami icin yetistiricilerin verdikleri cevaplar (n=120 isletme sahibi) dogrultusunda Cizelge
5’te verilmistir. Yetistiricilerin 14’0 (%11.7) ¢oban istihdam ettiklerini, 106’sI ise (%88.3) hayvanlarina kendilerinin
baktiklarini ifade etmislerdir. Yetistiriciler ¢obanlarin sayisini tek kisi (n=14) olarak ve ortak olarak istihdam
ettiklerini beyan etmislerdir. Bu arastirma bulgularina benzer olarak, coban ihtiyacini aile icinde temin eden isletme
oranlari Usak ilinde, Demirhan ve Erdem (2019) tarafindan % 93.2, Manisa ve izmir illerine Tagkin ve ark. (2010)
tarafindan %90 ve (izeri, Acar ve Ayhan (2012) tarafindan Isparta ili isletmelerinde %93.94 olarak bildirilmis olup bu
arastirmada tespit edilen ‘isletmelerin %88.3’si cobani kendi ailesinden temini”” bulgulari ile kismen paralellik
gosterdigi saptanmustir.

Cizelge 5. isletmede ¢oban istihdamina ait tanimlayici istatistikler
Table 5. Descriptive statistics on the use of shepherds in the farms

irncelenen Alt gruplar n %

Ozellikler 14 100.0
Coban Daimi 10 71.4
calistirma sekli Gegici 4 28.6
Coban licretlendirme Aylik 9 64.3
Sekli Doénemlik 5 35.7

istihdam edilen ¢cobanlarin %71.4’iGiniin daimi (n=10), %28.6’sinin (n=4) ise gegici oldugu belirlenmis olup, istihdam
edilen gobanlarin %64.3’iniin (n=9) aylk olarak ve %35.7’sinin ise (n=5) dénemlik olarak licretlendirildikleri tespit
edilmistir (Cizelge 5).

Bu calismada coban istihdaminin disiik sayida oldugu tespit edilmis olup, Tlrkiye de hayvancilik isletmelerinde
cahstirilmak Gzere tecriibeli ve egitimli coban bulmanin zor oldugu genel bir sorun olarak bilinmektedir. Ancak bu
¢alismada isletmelerin biyik cogunlugunda coban galistirilmamasi, isletme sahiplerinin ¢ok ylksek oranda surileri
ile kendilerinin ilgilendikleri anlamina gelmekte olup, bu durum, kegi yetistiriciliginin stirdirulebilirligi ve bir meslek
olarak kabul gérmesi acgisindan olumlu degerlendirmek mimkinddr.

Bu baglamada, Soyding (2020) yaptigi bir calismada kegi yetistiren isletmelerde ¢oban calistirma oranini %24.21
olarak tespit etmis ve isletmelerin sitiri blyikliglu Gzerinde ¢oban galistirmanin 6nemli katkisinin oldugunu
bildirmistir.

Bu calismada isletmelerde hayvan refahi yeterliliklerine ait faktorler incelendiginde ise (Cizelge 6), temel ihtiyag
yeterlilik oranlari olarak; dinlenme alanlari, aydinlatma sartlari, havalandirma sartlari, yemlik alanlari ve suluk
alaninin sirasiyla, %91.7 (n=110), %75.8 (n=91), %100'0, 95.8’i (n=115) ve %96.7 (n=116) oldugu belirlenmistir. Bu
oranlar itibariyle, isletmelerin genel olarak yeterli donanima sahip olduklarini séylemek mimkiindir. Konu ile ilgi
Antalya ilinde yapilan bir calismada bu yeterlilikler ayni sirayla %72.63, %57.89, %60.00, %86.32 ve %96.84 olarak
tespit edilmis olup (Soyding, 2020), Mersin ilinde yapilan bu ¢alismaya gore keci isletmelerindeki temel ihtiyag
yeterliliklerinin daha disiik oldugu belirlenmistir.

Yine hayvan refahi agisindan hayvanlarin barindirilmasi ile ilgili ek yapilarin yeterlilikleri incelendiginde; oglak
bdlmesi, teke bélmesi, hasta hayvan bdlmesi, dogum bdlmesi ve sagim bdlmesi yeterlilik oranlari sirasiyla %64.2
(n=64.2), %50.8 (n=61), %14.2 (n=17), %11.6 (n=14) ve %6.7 (n=8) olarak bulunmustur. Bu sonuglara gére hayvanin
refahiile ilgili kisimlarin (b6lme) yetersiz oldugu anlasiimaktadir. Konu ile ilgili Soyding (2020) yaptigi calismada ayni
ek yapilar igin sirasiyla %68.42, %20.0, %9.47, %56.84 ve %3.16 olarak tespit etmis olup, bu calismada elde edilen
sonuglar ile benzer oldugu séylenebilir.
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Cizelge 6. isletmelerin hayvan refahi yeterliliklerine ait bazi tanimlayici istatistikler
Table 6. Some descriptive statistics of the animal refreshment qualifications of the farms

incelenen Alt | N % incelenen Alt | n %
o ruplar _— . ruplar _
Ozellikler grip 120 100.0 Ozellikler grip 120 100.0
. Yeterli 110 91.7 Yeterli 14 11.6
Dinlenme alani . . .
Yetersiz 10 8.3 Dogum bdlmesi Yetersiz 3 25
Yeterli 91 75.8 Yok 103 85.9
Aydinlatma sartlar ) -
Yetersiz 29 24.2 Yeterli 8 6.7
Yeterli 120 100 Sagim bolmesi Yetersiz 1 0.8
Havalandirma sartlari .
Yetersiz 0 0 Yok 111 92.5
. Yeterli 115 95.8 . Var 5 4.2
Yemlik alani . Kirkim yeri
Yetersiz 5 4.2 Yok 115 95.8
Yeterli 116 96.7 Var p 1.7
Suluk alani . Ayak yikama havuzu
Yetersiz 4 33 Yok 118 98.3
Yeterli 77 64.2 . Var 2 1.7
y B . . Kegi banyoluk
Oglak bolmesi Yetersiz 37 30.8 Yok 118 98.3
Yok 6 5.0 Var 1 0.8
- Arag banyoluk
Yeterli 61 50.8 Yok 119 99.2
Teke bolmesi Yetersiz 35 29.2 . Var 3 2.5
Yikleme rampasi
Yok 24 20.0 Yok 117 97.5
Yeterli 17 14.2 Var 25 20.8
Hasta hayvan bélmesi Yetersiz 4 3.3 idare/bakici evi
Yok 95 79.2
Yok 99 82.5

Kegi yetistiren isletmelerde hayvan refahina yonelik eklenti bélmeleri incelendiginde ise, kirkim yeri varligi, ayak
yikama havuzu, kegi banyosu, arag¢ banyosu, yikleme rampasi ve idare/bakici evi varligi oranlarini sirasiyla %4.2
(n=5), %1.7 (n=2), %1.7 (n=2), %0.8 (n=1), %2.5 (n=3) ve %20.8 (n=25) olarak tespit edilmistir. Bu sonuglara gore
isletmelerin sahip olduklari hayvan refahina katki verecek eklenti kisimlarinin oldukga yetersiz oldugu
anlasiimaktadir. Benzer bir ¢alismada Soyding (2020) ayni ozellikler igin bildirdigi oranlar sirasiyla %5.26, %2.11,
%1.05, %1.05, %3.16 ve %1.05 olup, isletmelerde gerek barinma, gerekse idari islerin ¢adir ya da konteynerler ile
karsilandigini bildirmistir. Bu sonuglar itibariyle varolan eksikliklerin azaltilmasi ve giderilmesi icin isletmelerde
hayvan refahini artirici dnlemlerin alinmasi ve uygulanmasi gereklidir.

Sonug olarak, bu ¢alismada hayvan refahini dogrudan etkileyen dinlenme alanlari, aydinlatma sartlari, havalandirma
sartlari, yemlik alanlari ve suluk alaninin yeterli oldugu sonucuna varilmis olup; buna karsilik, hayvan refahini ikinci
derede etkiledigi duslintlen oglak bolmesi, teke bélmesi, hasta hayvan bélmesi, dogum bélmesi ve sagim bolmesi
gibi ek yapilarin yani sira, hayvan refahini ti¢linci derece de etkiledigi diisiinilen kirkim yeri varhgi, ayak yikama
havuzu, keci banyosu, ara¢ banyosu, yiikleme rampasi ve idare/bakici evi varligi yetersiz bulunmustur.

Bu ¢alismada Mersin ilinde incelenen isletmelerdeki yetistiricilerin son on yil igcinde (%17.5'i) baskasindan kegi satin
alarak isletme kurmasi (%19.2’si) stirdirulebilirlik agisindan olumlu bir gelisme olarak degerlendirilmektedir. Ayrica
bu c¢alismada yetistiricilerin tamamina yakininin asil meslek olarak ¢iftci olduklari (%97.5) ve kegi yetistiriciligi
yaptiklari tespit edilmistir. Bu baglamda kendini ¢iftci olarak tanimlayan biyik orandaki isletme sahiplerinin kegi
yetistiriciligini ana gec¢im kaynagi (%75.0) olarak belirtmeleri, kegi yetistiriciliginin bir meslek olarak benimsendiginin
bir gostergesi olarak kabul edilebilir.

Sonug olarak kegi yetistiriciliginin stirdirdlebilirligi acisindan, kegi yetistiriciligini bir meslek olarak yayginlastirmak
ve yetistiricilerin gecim kaynagi olarak yeterli kazang elde etmelerini saglanmak zorunludur. Bu amacgla konu ile ilgili
yetkin kuruluslarin, hayvan refahiile ilgili alt yapinin iyilestirilmesi yoniindeki tedbirler basta olmak lzere yetistirme
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teknikleri, barinma, otlatma, hastaliklarla micadele, hayvan islahi ve irk tercihleri konusunda yetistiricilerin ve
¢obanlarin bilinglendirilmesi amagh ¢alismalarin yani sira detayli bilimsel ¢alismalarin yapilmasina ihtiyag¢ vardir.
Konu ile ilgili strdurdlebilirligin saglanmasi agisindan ise, hayvan refahini artirici dnlemlerin alinmasi igin ilgili kurum
ve kuruluslarinin da egitim calismalari ile birlikte basili-yazili, gorsel, elektronik ve dijital iletisim araglarini siklikla
kullanarak farkindaligin glincel tutulmasina katki saglamalari gereklidir.

CIKAR CATISMA BEYANI
Makale yazarlari, aralarinda herhangi bir ¢ikar ¢atismasi olmadigini beyan ederler.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar, ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiIK ONAY BEYANI
Calisma icin; Kahramanmaras Sitcii imam Universitesi, Fen ve Mihendislik Bilimleri Etik Kurulundan 14.09.2022
tarih ve 2022/26 sayili, Karar no:2 ile izin alinmistir.
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I cloLc)

Bu ¢alismada, 55 bas Siyah Alaca irki inekte buzagilama sonrasi viicut kondisyonu ile dol
verim 6zellikleri arasindaki iliskiler incelenmistir. inekler, viicut kondisyon puanlarina (VKP)
gore birinci (VKP<3) ve ikinci grup (VKP=3) olmak tizere iki gruba ayrilmistir. Birinci ve ikinci
inek gruplarinda buzagilama sonrasi 1. aydaki viicut kondisyon puani (BS1: 2.82, 3.36);
buzagilama sonrasi 5. aydaki viicut kondisyon puani (BS5: 3.21, 3.57); kuru donem ile
buzagilama sonrasi ilk 1. ay arasindaki viicut kondisyon puanindaki disiis (DUSUS: 1.23,
0.80), laktasyonun 1. ve 5. ay arasindaki viicut kondisyon puanindaki artis (ARTIS1: 0.39,
0.21); laktasyonun 1. ve 7. ay arasindaki viicut kondisyon puanindaki artis (ARTIS2: 0.93,
0.64) ve gruplar arasindaki farkhliklar istatistiki olarak 6nemli (p<0.05) bulunmustur. Birinci
ve ikinci grup ineklerde ilk kizginhk siiresi (iKS), servis periyodu (SP), gebelik basina
tohumlama sayisi (GBTS) ve ilk tohumlamada gebe kalma orani (ITGKO) sirasiyla; 43.55,
38.30 glin; 88.83, 77.31 giin; 2.21, 1.73 adet ve %54.88, %69.87 olarak belirlenmistir.
Buzagilama sonrasi 1. aydaki viicut kondisyon puani (BS1) ile kuru dénem ve buzagilama
sonrasl 1. ay arasindaki VKP’deki dusiis (DUSUS) ile iKS, GBTS, iTGKO, SP ve GKO60
(buzagilama sonrasi 60. glinde gebe kalma orani) arasinda negatif yonde onemli
korelasyonlar tespit edilmistir. Arastirma sonuglari, buzagilama sirasinda orta diizeyde
vicut kondisyonuna sahip olan ineklerde dél verim performansinin daha iyi durumda
oldugunu ortaya koymustur.

ABSTRACT

In this study, the relationships between post-calving body condition and reproductive
characteristics were investigated in 55 Holstein Friesian cows. Cows were divided into two
groups according to their body condition scores (BCS) as the first (BCS<3) and the second
group (BCS=3). In the first and second cow groups, body condition score at 1st month after
calving (BS1: 2.82, 3.36), body condition score at 5th month after calving (BS5: 3.21, 3.57),
decrease in body condition score between dry period and calving at the 1th month after
postpartum period (DECREASE: 1.23, 0.80), increase in body condition score between 1st
and 5th months of lactation (INCREASE1: 0.39, 0.21) and the increase in body condition
score between the 1st and 7th months of lactation (INCREASE2: 0.93, 0.64), and differences
were found to be statistically significant (p<0.05). In the first and second group cows, the
period of first heat (ICS), the period of service (SP), the number of inseminations per
pregnancy (GBTS) and the rate of conception at the first insemination (ITCR), were found
to be 43.55, 38.30 days; 88.83, 77.31 days; 2.21, 1.73 and 54.88%, 69.87%, respectively.
Significant and negative correlations were found between body condition score at 1st
month post calving (BS1) and decrease in body condition score in the 1st month between
dry period and post calving (DECREASE) and BCSs and ICS, GBTS, ITGCR, SP, and GKO60
(pregnancy rate on the 60th day post calving). The results of the study revealed that during
calving, cows with moderate body condition had better reproductive performance.
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GiRIS

Sat veriminin yiiksek oldugu laktasyon baslangicinda, eneriji, protein ve mineral madde gibi besin maddelerinin
yetersiz alinmasi durumunda inekler, sit Gretimini devam ettirebilmek amaciyla kendi viicutlarindaki bu besin
maddelerine ait rezervleri kullanmakta ve buna bagli olarak ta viicut agirhigi ile kondisyonlarinda bir diisiis meydana
gelmektedir (Aeberhard ve ark., 2001). Sut sigiri irklarinda ergin canh agirlik ortalamalari, irktan irka ve inekten
inege farklilik géstermesine karsin, ideal viicut kondisyon puani (VKP) bitiin inekler icin aynidir (Eversole ve ark.,
2000). ineklerin viicut kondisyonlarinda olusabilecek her bir puanlik kondisyon kaybinin, canli agirlikta yaklasik %10,
diger bir ifadeyle 40-80 kg’lik bir canli agirlik kaybina esdeger oldugu bircok arastirmaci tarafindan ifade edilmistir
(Encinias & Lardy, 2000; Mangione, 2001; Ferguson, 1993). Ayrica, Pennington (2004)’e gore, iri yapili ineklerin bir
puanlik kondisyon artisi saglayabilmesi icin, kiiciik yapili ineklere oranla daha fazla vicut agirligi kazanmasi
gerekmektedir. Bu canli agirlk ve viicut kondisyonundaki degisiklikler ise ucuz, kolay ve alternatif bir yontem olan
vicut kondisyon puanlamasi (VKP) ile basarili bir sekilde takip edilebilmektedir (Heuer ve ark., 1999). Vicut
kondisyonu (VK), canli hayvanin viicudundaki yagin, yag ve yag olmayan madde miktarina oranidir (Wright & Russel,
1984). Ayrica, vicut kondisyon puani (VKP) viicut yag ya da enerji rezervinin disa yansimasi olup, ineklerin genel
vicut saghgi ile dol verim o6zellikleri Gzerine 6nemli bir etkiye sahiptir. Bu nedenle, yeni buzagilayan ineklerin erken
laktasyon doneminde viicut kondisyonlarindaki degisikliklerin belirli araliklarla yapilacak gozlem ve
degerlendirmeler ile slirekli olarak izlenmesi gerekmektedir (Parker, 1994). Viicut kondisyon puanlamasi (VKP) ise,
laktasyondaki ya da kuru donemdeki ineklerin canli agirliklari ve viicut 6lculerine bakilmaksizin vicutlarindaki yag
miktarinin, elle dokunularak gorsel olarak degerlendirilmesidir (Hady ve ark., 1994; Gallo ve ark., 1996). Bu yontem
sayesinde, kuru donem, dogum, tohumlama ve laktasyon gibi enerji ihtiyaclarinin degisiklik gosterdigi donemlerde,
ineklerin optimum dlzeyde beslenmeleri saglanarak, dol verim performanslarinin artirilmasi mimkin
olabilmektedir (Daskin, 2005). Bazi arastirmacilar, viicut kondisyonunun, sit sigirlarinda Greme performansini
dogrudan etkiledigini ifade etmislerdir (Jilek ve ark., 2008; Castafieda-Gutiérrez ve ark., 2009; Nazhat et al., 2021;
Fallah, 2022). Dogum sonrasi 10 12 hafta siiresince yiiksek siit Gretimine bagh olarak, enerji ihtiyacinin ¢cok hizl
olarak yikselmesi, negatif enerji dengesine yol agmaktadir (Butler, 2003; Butler & Smith, 1989). Siit¢i ineklerin
%80’inde gozlenen negatif enerji dengesi sonucu olusan enerji acigl, vicut yaglarinin kullaniimasi ile
karsilanmaktadir (Montiel & Ahuja, 2005). Viicut yaglarinin kullanilmasi, viicut kondisyonunda degisimlere (Rastani
ve ark., 2001) yol agmakta ve bu degisimler de dol verim performansinda distslere neden olmaktadir (Ferguson ve
ark., 1994; Gillund ve ark., 2001). ineklerdeki ovulasyonun, enerji dengesinin sifira ulastiktan sonraki 10 giin icinde
gerceklestigi belirlenmistir (Butler & Smith, 1989). ineklerin ¢ok zayif veya asin yagh olmalari, dél verim
performansini dislrerek, isletme ekonomisini olumsuz yonde etkilemektedir. Sitcl ineklerde, inegin yaghlik
durumu, ireme etkinligi, yem tiiketimi ve hayvanin saghgi acisindan son derece dnemlidir. Asiri yagl ineklerin,
dogum gilicligline ve metabolik hastaliklara daha yatkin olduklari gézlemlenirken, zayif ineklerin ise yeniden gebe
kalma problemi yasadiklari gézlemlenmistir (Wattiaux, 2008; Fallah, 2022 ). Bu tiir problemlerin dniine gegebilmek
icin ineklerin, farkli donemlerde, farkli ideal viicut kondisyon puanlarina (VKP) sahip olmalarinin saglanmasi ve buna
gore rasyonel beslenmeleri gerekmektedir.

ineklerin ¢ok zayif ya da asiri yagh olmalari, ketozis, dogum felci, metritis, abomasum kaymasi, giic dogum, dol
tutmama ve plasentanin ge¢ atilmasi gibi saglk problemlerinin ortaya ¢ikmasina neden olmaktadir. ineklerin
buzagilama dénemindeki ideal vicut kondisyon puani (VKP) 3.5-4.0 puan araliginda olmalidir. Yapilan bircok
arastirmada beslemenin, Ureme performansi Uzerine dogrudan etkili oldugu ifade edilmistir. laktasyon
donemindeki ineklerin yem alimindaki diistslerin, viicut kondisyonlarinda kayiplara ve ineklerin buzagilama sonrasi
uzun sire kizginhk géstermemelerine, Ureme hormon konsantrasyonlarinda diizensizliklere, yumurta gelisiminde
ve kalitesinde dususlere neden oldugu ifade edilmistir (Short ve ark., 1990; Westwood ve ark., 2002; Jorritsma ve
ark., 2003; Fassi Fihri ve ark., 2005; ).

15


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 14-28 Arastirma Makalesi / Research Article

Bu ¢alismanin amaci, Siyah Alaca ineklerde, degisik donemlerdeki VKP, olusan kondisyon kayiplari ile artislarini, dol
verim Ozellikleri ile degisik donemlerdeki VKP arasindaki korelasyonlari tespit etmektir. Bu amagla, subjektif bir
yontem olan VKP ile viicut kondisyonunun ineklerin dél verim performansi lizerine etkisi belirlenmeye galisiimistir.
Ayrica, st sigiri irki ineklerde laktasyon ve kuru donemde gerceklesen viicut kondisyon kaybinin ve geri kazaniminin
detayli olarak aciklamasini yapmak, stirii yonetimi ve beslenmesiyle ilgili objektif kriterlere dayali bazi 6nerilerde
bulunmak amaglanmistir.

MATERYAL ve YONTEM

Materyal

Bu arastirma, Hatay ili, Antakya merkez ilgesinde bulunan 6zel bir st sigirciligi isletmesinde yurttilmustir.
Arastirmada Macaristan orijinli ve ikinci laktasyon sirasindaki toplam 55 bas Siyah Alaca irki inek kullaniimistir.
inekler buzagilama sonrasi 7. giinde viicut kondisyonlarina gére 2 gruba ayrilmistir. Birinci grup (VKP<3.0) ineklerin
VKP’leri 3.0 puanin altinda iken, ikinci grup (VKP=3.0) ineklerin VKP’leri 3.0 puan ve Uzerindedir. Yari acik ahirda,
serbest olarak barindirilan inekler, buzagilama sonrasi 10. glinden itibaren sabah ve aksam olmak lizere glinde iki
kez sagilmistir. ineklerde yapay tohumlama, siirekli olarak ayni teknik eleman tarafindan gerceklestirmistir.
Laktasyondaki inekler, misir silaji (%33 KM, %8.5 HP, 2.3 Mcal ME ve %20.5 HS besin maddesi icerikli), kuru yonca
otu (%89 KM, %15.5 HP, 1.8 Mcal ME ve %33.5 HS besin maddesi igerikli) ve kesif yem karistirilarak, UNIFEED
yemleme vagonu ile verilmis ve inekler ad libitum olarak beslenmistir. Kurudaki ineklere ise kuru yonca otu ad
libitum olarak, gebe inek kesif yemi ise glinliik 4 kg olarak verilmistir. Misir silaji, kuru yonca ve kesif yemin besin
madde igerikleri Cizelge 1 ve 2’de gosterilmistir.

Cizelge 1. Laktasyon donemindeki ineklere yedirilen kesif yemin besin madde igerigi
Table 1. Nutrient content of concentrated feed fed to lactating cows

Besin Madde igerigi En az-En ¢ok Birimi Miktari
Ham protein En az % 20
Metabolik enerji En az Kcal/Kg 2700
Vitamin A En az IU/Kg 10000
Vitamin D3 En az IU/Kg 3000

Vitamin E En az Mg/Kg 30
Kalsiyum En az-En ¢ok % 1.0-2.0
Fosfor En az % 0.5

Cizelge 2. Kuru donemdeki ineklere verilen kesif yemin besin madde icerigi
Tablo 2. Nutrient content of concentrate feed given to cows in the dry period

Besin Madde icerigi En az-En ¢ok Birimi Miktari
Ham protein En az % 15
Metabolik enerji En az Kcal/Kg 2600
Vitamin A En az IU/Kg 15000
Vitamin D3 En az IU/Kg 3000

Vitamin E En az Mg/Kg 30
Kalsiyum En az-En ¢ok % 0.5-0.8
Fosfor En az % 0.5

Yontem

inekler, viicut kondisyonu bakimindan kuru dénemden baslanarak, laktasyonun 1., 5., ve 7. ayinda degerlendirmeye
alinmistir. Viicut kondisyon puanlamasinda Edmonson ve ark. (1989) yéntemi uygulanmis olup, 5’li puanlama olgegi
(1: cok zayif, 2: zayif, 3: normal, 4: sisman, 5: asiri yagh) kullaniimistir. ineklerde viicut kondisyon puanlamasi, kuru
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donemde gebeligin 9. ayinda, laktasyon déneminde ise buzagilama sonrasi yedinci glinde (1. ayda) ve bunu takip
eden 5. ve 7. aylarda da ilk degerlendirme tarihine denk gelen giinlerde konusunda uzman deneyimli ayni kisi
tarafindan gergeklestirilmistir.

D&l Verim Ozellikleri olarak asagida belirtilen toplam 6 6zellik tizerinde durulmustur.

a-Buzagilama tarihi ile ilk kizginlik tarihi arasinda gegen siire (IKS): inegin buzagilama tarihi ile ilk kizginlik gosterdigi
tarih arasinda gecen sireyi ifade etmektedir.

b-Servis periyodu (SP): inegin buzagilama tarihi ile tekrar gebe kaldigi tohumlama tarihi arasindaki siireyi ifade
etmektedir.

c-llk tohumlama icin gegen siire: inegin buzagilama tarihi ile ilk tohumlandigi tarih arasinda gecen siireyi ifade
etmektedir.

d-Gebelik basina tohumlama sayisi (GBTS): Bir gebelik icin uygulanan toplam tohumlama sayisini ifade etmektedir.
ilk tohumlamada gebe kalma orani (iTGKO): ilk tohumlamada gebe kalan inek sayisinin toplam inek sayisina oranini
ifade etmektedir.

e-Buzagilama sonrasi 60., 90. ve 120. giinlerde gebe kalma orani: Buzagilama sonrasi 60., 90 ve 120. giinlerde gebe
kalan inek sayisinin toplam inek sayisina oranini ifade etmektedir.

istatistiki analizler
Viicut kondisyonu ile dol verim 6zellikleri bakimindan gruplar arasinda gozlenen farkliliklar ve korelasyonlarin
belirlenmesinde SPSS paket programi, Version (18) kullaniimistir. Vicut kondisyonu ile dol verim o6zellikleri
bakimindan gruplar arasindaki farkliliklar Repeated Measures (GLM) yéntemi ile analiz edilmistir.
Dol verim 6zelliklerinin istatistiki analizlerinde asagidaki matematik model kullanilmistir.
Yij =p+ ai+eij
Esitlikte; Yij=i. gruptaki j. inegin her bir dol verim o6zelligi,
p=Populasyon ortalamasi,
ai=i. gruptaki j.hayvana ait VKP,
eij=sansa bagl hata.

BULGULAR ve TARTISMA

ineklerin laktasyonun farkl dénemlerindeki viicut kondisyon puanlari

ineklerin laktasyonun farkli dénemlerindeki viicut kondisyon puanlari (VKP) ve bu puanlara iliskin tanimlayici
istatistikler Cizelge 3 ve 4’te verilmistir. Birinci (VKP<3) ve ikinci grup (VKP=3) ineklere ait kuru dénem viicut
kondisyon puanlari (VKP) sirasiyla; 4.05+0.77 ve 4.16+0.11 olarak tespit edilmis olup, gruplar arasindaki farkliliklar,
istatistiki olarak 6nemsiz ¢ikmistir (p>0.05). Laktasyonun 1. ayindaki VKP, I. grup inekler icin 2.82+0.94, Il. grup
inekler igin 3.36+0.11; 5. ayindaki VKP, I. grup inekler i¢cin 3.21+0.08, Il. grup inekler igin 3.57+0.12 ve 7. ayindaki
VKP ise, I. grup inekler icin 3.75£0.07, II. grup inekler i¢in 4.00+0.11 olarak tespit edilmistir. Birinci ve 5. aylardaki
vicut kondisyonu bakimindan gruplar arasindaki farkliliklar istatistiki olarak onemli (p<0.05), 7. aydaki viicut
kondisyonu bakimindan ise gruplar arasinda goértlen farkliliklar 6nemsiz (p>0.05) ¢ikmistir. Laktasyonun 1. ayinda,
birinci grup ineklerin (VKP<3.0) viicut kondisyon puani (VKP), ikinci grup (VKP>3.0) ineklerden 0.54 puan daha distk
olarak gerceklesmis, laktasyonun 7. ayinda, bu fark kapanarak 0.25 puana kadar gerilemistir (Cizelge 3). inek
gruplarinda, kuru dénem ile laktasyonun 1. ayr arasindaki viicut kondisyon kayiplari (DUSUS) incelendiginde, birinci
gruptaki ineklerde kondisyon kaybi, 1.23+0.09 puan iken, ikinci gruptaki ineklerde bu kayip 0.80+0.01 puan olarak
hesaplanmistir. Viicut kondisyon kaybi bakimindan gruplar arasinda goérilen farkhhklar istatistiki olarak énemli
bulunmustur (p<0.05). Laktasyonun 1. ile 5. aylari arasinda gergeklesen VKP artisi (ARTIS1), birinci grup inekler igin
0.39+0.05, ikinci grup inekler icin 0.21+0.05; laktasyonun 1. ve 7. aylari arasinda gerceklesen VKP artisi (ARTIS2) ise
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birinci grup inekler i¢cin 0.93+0.06, ikinci grup inekler igin ise 0.64+0.05 puan olarak hesaplanmistir. Viicut kondisyon
puan artislari bakimindan, gruplar arasinda goriilen farkliliklar istatistiki olarak 6nemli (p<0.05) ¢ikmistir.

Cizelge 3. ineklerin degisik ddnemlerdeki viicut kondisyon puanlarina (VKP) ait variyans analiz sonuglari
Table 3. Variance analysis of body condition scores (VKP) of cows in different periods

Viicut Kondisyon Puanlari 1.Grup 2.Grup
(VKP) VKP<3.0 VKP23.0 F P
KD 4.0510.77 4.1610.11 0.794 0.377
BS1 2.82+0.94 3.36+0.11 13.876 0.000
BS5 3.21+0.08 3.57+0.12 6.738 0.012
BS7 3.75+0.07 4.00+0.11 3.409 0.070
DUSUS 1.23+0.09 0.80+0.01 13.117 0.001
ARTIS1 0.39+0.05 0.21+0.05 6.767 0.012
ARTIS2 0.93+0.06 0.64+0.05 11.745 0.001

KD:Kuru donem VKP, BS1:Buzagilama sonrasi 1. aydaki VKP, BS5:Buzagilama sonrasi 5. aydaki VKP, BS7:Buzagilama sonrasi 7.
aydaki VKP, DUSUS:Buzagilama éncesi 9. aydaki VKP ile buzagilama sonrasi 1. ay arasindaki VKP’daki diisiis, ARTIS1:Buzagilama
sonrasi 1. ay ile 5. ay arasindaki VKP’daki artis, ARTIS2:Buzagilama sonrasi 1. ay ile 7. ay arasindaki VKP’daki artis

Cizelge 3 incelendiginde, kuru donem kondisyon puani ile laktasyonun 1. ayi arasindaki kondisyon puanindaki
diistisiin (DUSUS), ikinci grup (VKP>3.0) ineklerde daha az oldugu, bu durumun da bu gruptaki ineklerin buzagilama
sirasindaki vicut kondisyon puanlarinin, buzagilama sirasindaki ideal puan araligi olan 3.0-3.5 puan araliginda
olmasindan kaynaklandigi ifade edilebilir. Yine, gruplarin kondisyon puan artislari incelendiginde, birinci grup
ineklerdeki artis miktarinin, ikinci grup ineklerden daha fazla oldugu gérilmektedir. Bu durum ise, birinci gruptaki
ineklerin buzagilama donemindeki VKP’nin 3’ln altinda olmasi ve diislis miktarinin da, ikinci grup ineklerden daha
yliksek olmasina baglanabilir. Kuru dénem sonrasi VKP’ndaki en blyik dislis, laktasyon baslangicinda
gerceklesmistir. Kuru donem ile laktasyonun 1. ayi arasindaki viicut kondisyon puan kaybi ikinci grup ineklerde,
birinci gruptaki ineklere oranla daha az dizeyde gerceklesmistir. Sahin (2014) ineklerdeki viicut kondisyonunun
kademeli olarak degisim gosterdigini, laktasyonun ilk 8 haftasinda yiiksek siit verimi ve ineklerin yemden tam olarak
yararlanamamasli nedeniyle, ineklerde kondisyon kaybinin gerceklestigini, laktasyonun ileriki dénemlerinde ise siit
verimindeki disusle birlikte, hayvanin pozitif enerji dengesi icerisine girdigini ve bu dénemde kondisyon kazanmaya
bagladigini vurgulamistir. ineklerin kuru dénemde iyi bir viicut kondisyonuna sahip olmalari durumunda,
buzagilamada da yaklasik ayni kondisyonda olduklari ifade edilmistir (Parker, 1994).

Bazi arastirmacilar, daha sonraki donemlerde ise kuru madde aliminin artmasi ve pozitif enerji dengesine gecilmesi
ile birlikte, kullanilan rezerv dokularin yerine, yeniden yag depolanmaya baslandigini ve dogum sonrasi azalan viicut
kondisyonunun yeniden yikselise gectigini ifade etmislerdir (Gearhard ve ark., 1990; Parker, 1994; Burke ve ark.,
1996; Wattiaux, 1996; Tapki ve ark., 2005b; Mouffok ve ark., 2011). Bazi arastirmacilar ise, kuru donem ideal
VKP’nin 3.00-3.75 arasinda olmasi gerektigini, bu puan araliginda olan ineklerin dogum sonrasinda daha az risklerle
karsi karsiya kalabileceklerini, kuru doénemdeki viicut kondisyon kaybinin yiiksek diizeyde olmasinin, dogum
gicligline ve ayiklama oraninin artmasina neden oldugunu belirtmistir (Gearhard ve ark., 1990; Ferguson, 1996;
Hwa & Gook-Hyun, 2003). Meikle ve ark. (2004) ise, ilk kez dogum yapan ineklerde laktasyon déneminin basindaki
kondisyon kaybinin, birden fazla dogum yapan ineklere oranla daha diisiik oldugunu tespit etmistir.

Birinci ve ikinci grup inekler i¢in en distik ve en yiksek KD degeri 3.50, 5.00 ve 3.75, 4.50; BS1 degeri 2.25, 3.50 ve
3.25, 3.75; BS5 degeri 3.00, 3.50 ve 3.50, 4.00; BS7 degeri 3.75, 4.25 ve 3.75, 5.00; DUSUS degeri 1.00, 1.50 ve 0.50,
1.25; ARTIS1 degeri 0.25, 0.75 ve 0.25, 0.50 ve ARTIS2 degeri ise 0.75, 1.50 ve 0.50, 1.25 olarak gerceklesmistir

(Cizelge 4).
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Cizelge 4. Vicut kondisyon puanlarina (VKP) iliskin tanimlayici istatistiki degerler
Table 4. Descriptive statistical values for body condition scores

Viicut Kondisyon Standart - .
Puanlar (VKP) Grup n Ortalama Hata En Diisiik En Yiiksek
1 29 4.05 0.77 3.50 5.00
KD 2 26 4.16 0.11 3.75 4.50
1 29 2.82 0.94 2.25 4.00
BS1
2 26 3.36 0.11 3.25 3.75
1 29 3.21 0.08 3.00 4.50
BS5
2 26 3.57 0.12 3.50 4.00
1 29 3.75 0.07 3.75 4.25
BS7
S 2 26 4.00 0.11 3.75 5.00
- 1 29 1.23 0.09 1.00 1.50
DUSUS
2 26 0.80 0.01 0.50 1.25
1 29 0.39 0.05 0.25 0.75
ARTIS1
2 26 0.21 0.05 0.25 0.50
1 29 0.93 0.06 0.75 1.50
ARTIS2
2 26 0.64 0.05 0.50 1.25

KD:Kuru dénem VKP, BS1:Buzagilama sonrasi 1. aydaki VKP, BS5:Buzagilama sonrasi 5. aydaki VKP, BS7:Buzagilama sonrasi 7.
aydaki VKP, DUSUS: Buzagilama éncesi 9. aydaki VKP ile buzagilama sonrasi 1. ay arasindaki VKP’daki diisiis, ARTIS1:Buzagilama
sonrasi 1. ay ile 5. ay arasindaki VKP’daki artis, ARTIS2:Buzagilama sonrasi 1. ay ile 7. ay arasindaki VKP’daki artis

ineklerin viicut kondisyon puanlari (VKP) arasindaki korelasyonlar

ineklerin kuru dénem (KD) ile laktasyonun degisik dénemlerindeki viicut kondisyon puanlari (VKP) ile kondisyon
puanlarinda gorilen disls ve artislar arasindaki korelasyon degerleri Cizelge 5’te gosterilmistir. Kuru donem viicut
kondisyon puani (VKP) ile laktasyonun 1. (r: 0.546), 5. (r: 0.705) ve 7. (r: 0.799) aylari arasindaki korelasyonlar, pozitif
yonde ve istatistiki olarak énemli bulunmustur (p<0.05). Ancak, kuru donem ile laktasyonun 1. ayi arasindaki
kondisyon kaybi (DUSUS), laktasyonun 1. ayi ile 5. ve 7. aylari arasindaki artiglar (ARTIS1 ve ARTIS2) arasindaki
korelasyonlar yine pozitif yonde, fakat, istatistiki olarak 6nemsiz bulunmustur (p>0.05). Laktasyonun 1. aytile 5. (r:
0.883) ve 7. (r: 0.805) aylari arasindaki korelasyonlar, pozitif yonde; laktasyonun 1. ayi ile DUSUS (r: -0.634), ARTIS1
(r: -0.455) ve ARTIS2 (r: -0.568) arasindaki korelasyonlar ise negatif yonde, ancak, tim 6zelliklere ait korelasyonlar
istatistiki olarak 6nemli bulunmustur (p<0.05). Laktasyonun 5. ayi ile 7 ayi arasindaki korelasyon (r: 0.894) pozitif
yonde, DUSUS ile olan korelasyonu (r: -0.373) ise negatif ydnde olmak {izere istatistiki acidan énemli (p<0.05)
korelasyonlar tespit edilmistir. Laktasyonun 5. ayi ile ARTIS1 ve ARTIS2 arasindaki korelasyonlar ise, istatistiki olarak
dnemsiz ¢cikmistir (p>0.05). Laktasyonun 7. ayi ile DUSUS (negatif yénde), ARTIS1 (negatif yonde) ve ARTIS2 (pozitif
yonde) arasindaki korelasyonlar, istatistiki acidan 6nemsiz olarak tespit edilmistir (p>0.05). DUSUS ile ARTIS1 (r:
0.646) ve ARTIS2 (r: 0.406) arasindaki korelasyonlar, pozitif yonde ve istatistiki olarak da 6nemli bulunmustur
(p<0.05). ARTIS] ile ARTIS2 arasindaki korelasyon ise pozitif yonde ve dnemsiz (p>0.05) olarak tespit edilmistir
(Cizelge 5).

Mevcut arastirma sonuglarini destekleyen bircok arastirma mevcut olup, bu arastirma sonuglarinda, kuru
donemdeki ineklere ait ideal VKP'nin ortalama 3.5 olmasi gerektigi, laktasyonda da Ustin saghk ve dol verim
performansi elde etmek icin de 3’ten kiiglik, 4'ten de biliylik olmamasi gerektigi vurgulanmistir. Bazi arastirmacilar,
kuru dénemdeki ineklerin, asiri yaglanmasini dnlemek icin, sik sik yapilacak gézlemlerle iyi bir besleme programinin
uygulanmasinin zorunlu oldugunu, kuru dénemdeki ineklerde asiri yaglanmayi 6nlemek igin, yiksek enerijili ve
ylksek protein icerikli yemlerin sinirh miktarda verilmesi, 6zellikle de, kurudaki ineklerin sagmal ineklerle birlikte
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ayni grupta yemlenmemesi gerektigi ifade edilmistir (Gearhard ve ark., 1990; Parker, 1994; Burke ve ark., 1996;
Wattiaux, 1996; Tapki ve ark., 2005b; Mouffok ve ark., 2011).

Cizelge 5. ineklerin degisik ddnemlerine ait viicut kondisyon puanlari (VKP) arasindaki korelasyonlar
Table 5. Correlations between body condition scores of cows in different periods

VKP Dénemleri KD BS1 BS5 BS7 DUSUS ARTIS1
BS1 0.546*
BS5 0.705* 0.883*
BS7 0.799* 0.805* 0.894*
DUSUS 0.264 -0.634* -0.373* -0.198
ARTIS1 0.167 -0.455* 0.006 -0.028 0.646*
ARTIS2 0.189 -0.568* -0.247 0.032 0.406* 0.221

*Qzellikler arasindaki korelasyonlar (p<0.05)te &nemlidir, KD:Kuru dénem VKP, BS1:Buzagilama sonrasi 1. aydaki VKP,
BS5:Buzagilama sonrasi 5. aydaki VKP, BS7:Buzagilama sonrasi 7. aydaki VKP, DUSUS: Buzagilama 6ncesi 9. aydaki VKP ile
buzagilama sonrasi 1. ay arasindaki VKP’daki diisus, ARTIS1:Buzagilama sonrasi 1. ay ile 5. ay arasindaki VKP’daki artis,
ARTIS2:Buzagilama sonrasi 1. ay ile 7. ay arasindaki VKP’daki artis

Viicut kondisyonunun ineklerin dél verim performansi iizerine etkileri

Birinci grup (VKP<3) ve ikinci grup (VKP=3) ineklerde, buzagilama sonrasi ilk kizginlik icin gegen siire (glin), servis
periyodu (glin), gebelik basina tohumlama sayisi (adet), ilk tohumlamada gebe kalma orani (%), ilk tohumlama ile
gebelik arasinda gecen sire (gin), buzagilama sonrasi 60., 90. ve 120 glinlerde gebe kalma oranlarina ait
ortalamalar, standart hatalari, tanimlayici istatistiki degerleri ve variyans analiz sonuclari Cizelge 6 ve 7’de
gosterilmistir.

ilk kizginhik siiresi

Birinci grup (VKP<3) ve ikinci grup (VKP>3) ineklere ait ilk kizginlik siireleri ortalamalari 43.55+1.30 ve 38.30£1.18
glin olarak hesaplanmistir (Cizelge 5). Buzagilama sonrasi gorllen ilk kizginlik siiresi bakimindan gruplar arasindaki
farkhliklar istatistiki agidan énemli (p<0.05) tespit edilmistir. ikinci grup ineklerin ilk kizginlik siiresi birinci grup
ineklere oranla 5.25 giin daha kisa olup, optimum siire araliginda daha avantajli durumdadir. En disiik ve en ylksek
ilk kizginhk stresi degerleri birinci grup ineklerde 17.0 ve 53.0 giin; ikinci grup ineklerde ise 17.0 ve 49.0 glin olarak
hesaplanmistir (Cizelge 7).

Cizelge 6. ineklerin dél verim &zelliklerine ait variyans analiz sonuglari
Table 6. Variance analysis results of cows' fertility traits

" R ST 1.Grup 2.Grup
Dol Verim Ozellikleri VKP<3.0 VKP23.0 F P

iKS, giin 43.55+1.54 38.30+1.20 6.799 0.012

SP, giin 88.8313.05 77.31+£3.51 6.192 0.016

GBTS, adet 2.21+0.16 1.73+0.15 4,591 0.037
iTGKO, % 54.88+4.65 69.87+5.70 4,215 0.045
iTGS, giin 34.97+2.47 28.73+2.40 3.249 0.077
GKO60, % 20.69+7.66 30.77+9.23 0.717 0.401
GKO090, % 41.3849.31 50.00+£10.00 0.399 0.530
GKO120, % 37.93+9.17 19.23+7.88 2.338 0.132

iKS: Buzagilama-ilk kizginlik tarihi arasindaki siire, SP:Servis periyodu, GBTS:Gebelik basina tohumlama sayisi, ITGKO:ilk
tohumlamada gebe kalma orani, iTGS: ilk tohumlama-gebelik tarihi arasinda gecen siire, GKO60: Buzagilama sonrasi 60. giinde
gebe kalma orani, GKO90: Buzagilama sonrasi 90. giinde gebe kalma orani, GK0120: Buzagilama sonrasi 120. glinde gebe kalma
orani
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Mevcut arastirmaya ait bulgular, Richards ve ark. (1986), Ducrot ve ark. (1994), Spitzer ve ark. (1995), Smith ve ark.
(2007), Montiel-Olguin ve ark. (2019) ve Fallah (2022) tarafindan bildirilen arastirma bulgulan ile benzerlik
gostermektedir. Spitzer ve ark. (1995), yiiksek kondisyona sahip olan ineklerin daha diizenli kizginlik gosterdiklerini
ve gebe kalma oraninin da daha ylksek oldugunu ifade etmislerdir. Ancak, Ruegg ve Milton, (1995) ve Byers
(1999)’in bildirdigi arastirma bulgulari, mevcut arastirmayi desteklememektedir. Bu arastirmacilar, dogum-ilk
kizginlik, dogum-ilk tohumlama ve gebelik zamaninin, buzagilama sirasindaki viicut kondisyonu ve buzagilama
sonrasinda gerceklesen kondisyon kayiplarindan etkilenmedigini bildirmislerdir.

Cizelge 7. ineklerin dol verim 6zelliklerine iliskin tanimlayici istatistiki degerler
Table 7. Descriptive statistical values regarding reproductive traits of cows

([;:LI\IIE:: Grup n Ortalama S;:::‘a;t En Diisiik En Yiiksek
1 29 43.55 8.281 17.0 53.0
iKS, giin 2 26 38.38 6.117 17.0 49.0
Genel 55 41.11 7.258 17.0 53.0
1 29 88.83 16.446 59.0 131.0
SP, giin 2 26 77.31 17.903 41.0 109.0
Genel 55 81.38 17.135 41.0 131.0
1 29 2.21 0.861 1.0 4.0
GBTS, adet 2 26 1.73 0.789 1.0 3.0
Genel 55 1.98 0.827 1.0 4.0
1 29 54.88 25.066 25.0 100.0
iTGKO, % 2 26 69.87 29.083 33.3 100.0
Genel 55 61.96 26.965 25.0 100.0
1 29 34.97 13.290 17.00 60.0
ITGS, giin 2 26 28.73 12.254 17.00 66.0
Genel 55 32.02 12.800 17.00 66.0
1 29 20.69 41.238 0.00 100.0
GKO60, % 2 26 30.77 47.077 0.00 100.0
Genel 55 25.45 43,998 0.00 100.0
1 29 41.38 50.122 00.00 100.0
GK090, % 2 26 50.00 50.993 00.00 100.0
Genel 55 45.45 50.534 00.00 100.0
1 29 37.93 49.385 00.00 100.0
GKO120, % 2 26 19.23 40.197 00.00 100.0
Genel 55 29.09 45,042 00.00 100.0

iKS: Buzagilama-ilk kizginlik tarihi arasindaki siire, SP: Servis periyodu, GBTS: Gebelik basina tohumlama sayisi, iTGKO: ilk
tohumlamada gebe kalma orani, iTGS: ilk tohumlama-gebelik tarihi arasinda gecen siire, GKO60: Buzagilama sonrasi 60. giinde
gebe kalma orani, GKO90: Buzagilama sonrasi 90. glinde gebe kalma orani, GKO120: Buzagilama sonrasi 120. giinde gebe kalma
orani

Servis periyodu

Birinci grup (VKP<3) ve ikinci grup (VKP=3) inekler igin servis periyodu siiresi 88.8313.05 ve 77.31+3.51 gilin olarak
hesaplanmistir. Servis periyodu bakimindan gruplar arasinda goriilen farkliliklar istatistiki olarak 6nemli (p<0.05)
bulunmustur (Cizelge 6). Kondisyonu daha yliksek olan ikinci gruptaki ineklerin servis periyodu siresi, birinci grup
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ineklerden 11.52 giin daha kisa olup, ideal servis periyodu araliginda gergeklesmistir. Birinci grup ineklere ait en
dislk ve en yiiksek servis periyodu sliresi 59 ve 131 giin iken, ikinci grup ineklerde bu degerler, 41 ve 109 giin olarak
belirlenmistir (Cizelge 7). Tespit edilen servis periyodu siireleri normal kabul edilebilir sinirlar igerisinde olup, bu
bulgular, Parker (1994), Lopez-Gatius ve ark. (2003) ve Tapki ve ark. (2005a) tarafindan bildirilen arastirma bulgulari
ile benzerlik gostermektedir.

Parker (1994) tarafindan yapilan bir arastirmada, buzagilama sonrasinda viicut kondisyon kaybinin sabitlenmesine
kadarki gecen siirede, sit verimi yiksek olan ineklerin VKP degeri 2.5’e kadar diismektedir. Bu donemde, ineklerin
viicut rezervleri glinlik olarak yaklasik 1.5 kg kaybetmekte ve bu disls, laktasyonun 4. ayina kadar devam
etmektedir. Bu donemde, ineklerde kizginhk ve gebe kalma baskilanmakta ve buzagilama sonrasi yeni bir gebelik
elde etmek i¢in uygulanacak tohumlama tarihine kadar gegen siirenin uzamasina yol agmaktadir. Bu problemin
online gecebilmek icin laktasyonun ortasinda, gebe kalmayan ineklerin, yeniden diizenli bir kizginhk gostermeleri
ve gebe kalmalari icin uygun bakim ve besleme yontemlerinin uygulanmasi gerekmektedir (Lopez-Gatius ve ark.,
2003; Tapki ve ark., 2005a; Bayram ve ark., 2012; Fallah, 2022). Tapki ve ark. (2005a) zayif kondisyonlu ineklerde,
gec yumurtlama olacagindan, yapay tohumlama ile elde edilecek gebelik oraninda ve ilk tohumlamada gebe kalma
oraninda bir azalma ve servis periyodunda ise uzama oldugunu ifade etmistir. Mevcut arastirma sonuglarini
desteklemeyen bir ¢ok arastirma bulunmaktadir (Domecq ve ark., 1997; Markusfeld ve ark., 1997; Contreras ve ark.,
2004). Markusfeld ve ark. (1997) asiri yagh olan ineklerde buzagilama sonrasinda uterus hastaliklarinin ve geg
plasenta atilimi gibi saglk problemlerinin daha sik gorildigin, ilk tohumlamada gebe kalma oraninin distigiini
ve her bir birim ilave vicut kondisyon artisinin servis periyodunda 6 ginlik bir azalmaya neden oldugunu
belirtmistir. Yine, Contreras ve ark. (2004) kuru dénemdeki ineklerin zayif ya da yagl kondisyona sahip olmalarinin,
ineklerin bir sonraki laktasyonda doél verim 6zellikleri Gizerine etkisinin olmadigini ifade etmislerdir.

Gebelik basina tohumlama sayisi

Gebelik basina tohumlama sayisi bakimindan birinci (VKP<3) ve ikinci (VKP=3) grup ineklere ait ortalama degerler
2.2140.16 ve 1.7310.15 adet olarak hesaplanmistir. Gruplar arasinda gortlen farkhliklarin, istatistiki agcidan 6nemli
oldugu (p<0.05) goériilmistiir. ikinci gruptaki ineklerde gebelik basina tohumlama sayisi, birinci gruptaki ineklerden
0.48 adet daha az gerceklesmistir (Cizelge 6). Bu arastirma sonuglari, viicut kondisyon puani araliginin 3.0-3.5
araliginda olmasi gerektigini acikca ortaya koymustur. Birinci gruba ait gebelik basina en disilik ve en yliksek
tohumlama sayisi degerleri 1.0 ve 4.0 adet iken, ikinci gruptaki ineklerde bu degerler 1.0 ve 3.0 adet olarak
gerceklesmistir (Cizelge 7). Bu konuda ydritilen bir ¢ok arastirma, mevcut arastirma sonuglarini destekler
niteliktedir (Richards ve ark., 1986; Loeffler ve ark., 1999; Moreira ve ark., 2000; Yaylak, 2003; Tapki ve ark., 2005a;
Santos ve ark., 2009; Varish & Tekin, 2011). Ancak, bazi arastirmacilar ise, ineklerin buzagilama sirasindaki viicut
kondisyonu ile gebelik basina tohumlama sayisi arasinda bir iliskinin olmadigini ifade etmislerdir (Butler & Smith,
1989; Waltner ve ark., 1993; Ruegg & Milton, 1995; Byers, 1999; Grummer, 2000; Gillund ve ark., 2001; Lopez-
Gatius ve ark., 2003; Bayram ve ark., 2012). Smith ve ark. (2007) tarafindan yuriitilen bir arastirmada, disik gebelik
oranlarinin, gebelik basina tohumlama sayisinda artisa neden oldugu, gebelik basina tohumlama sayisindaki artisin
ise, tohumlama masraflarinin artmasina, buzagilama araliginin uzamasina, genetik kapasitesi kotl boga veya ucuz
sperma kullaniminda artisa, genetik ilerlemede yavaslamaya ve siri (retim potansiyelinin gerilemesine neden
oldugu ifade edilmistir. Laktasyon baslangicindaki viicut kondisyon puani kaybinin ilk tohumlamada gebe kalma
oranl lzerine etkisinin arastirildigi baska bir ¢calismada ise, kondisyon kaybinin bir puandan az olmasi durumunda ilk
tohumlamada gebe kalma oraninin %50, 1-2 puan arasinda olmasi durumunda %34 ve iki puandan daha yiksek
olmasi durumunda ise %21 diizeyinde oldugu vurgulanmistir (Wattiaux, 1999).
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ilk tohumlamada gebe kalma orani

Birinci (VKP<3) ve ikinci (VKP>=3) grup ineklerde ilk tohumlamada gebe kalma oranlari %54.88 ve %69.87 olarak
hesaplanmistir. Gruplar arasinda goérulen farkhliklar, istatistiki agidan 6nemli (p<0.05) ¢ikmistir (Cizelge 6). Cizelge 6
incelendiginde ideal ilk tohumlamada gebe kalma orani olan % 60-70 degerini, ikinci grupta yer alan ve orta diizeyde
viicut kondisyonuna sahip olan inekler yakalamis durumdadir. Birinci grup ineklere ait en disiik ve en yiksek ilk
tohumlamada gebe kalma oranlari %25 ve %100, ikinci grup ineklerinki ise %33.3 ve %100, olarak tespit edilmistir
(Cizelge 7). ilk tohumlamada gebe kalma oranlari bakimindan elde edilen arastirma sonuglari, Richards ve ark.
(1986), Linn (1991), Wattiaux (1996), Domecq ve ark. (1997), Loeffler ve ark. (1999), Moreira ve ark. (2000) ve
Santos ve ark. (2009) tarafindan bildirilen arastirma sonuglari ile benzerlik géstermistir. Yapilan arastirmalarda da,
vicut kondisyonunun, gebelik orani, dogum-ilk kizginhk arasinda gecgen siire, dogum-ilk tohumlama arasinda gecen
slire, dogum-gebelik arasi gecen siire, buzagilama araligi ve st Uretimi ile dogrudan iliskili oldugu ifade edilmistir
(Ferguson & Galligan, 1993; Eversole ve ark., 2000). Ancak, mevcut arastirma sonugclari, Morrison ve ark. (1999),
Lopez-Gatius ve ark. (2003), Ferguson ve Galligan (1993), Gillund ve ark. (2001), Ruegg ve Milton (1995), Waltner
ve ark. (1993) ve Montiel-Olguin ve ark. (2019) tarafindan bildirilen arastirma sonuglariyla benzerlik géstermemistir.

ilk tohumlama icin gegen siire

Birinci (VKP<3) ve ikinci (VKP=3) grup ineklerde ilk tohumlama igin gegen slire 34.97+2.47 ve 28.73+2.40 giin olarak
hesaplanmistir. Gruplar arasinda gorilen farkliliklar, istatistiki agidan 6nemsiz (p>0.05) ¢ikmistir (Cizelge 6). Birinci
grup ineklere ait en diisiik ve en yiksek ilk tohumlama icin gecen siire 17.0 ve 60 giin, ikinci grup ineklerin ki ise
17.0 ve 66 giin glin olarak tespit edilmistir (Cizelge 7).

ineklerin 60., 90. ve 120. giinlerde gebe kalma oranlari

Birinci (VKP<3) grup ineklerde 60. giinde gebe kalma orani %20.69 iken, ikinci (VKP=3) grup ineklerde bu oran
%30.77 olarak tespit edilmistir. Doksaninci glinde gebe kalma orani bakimindan gruplar karsilastirildiginda, bu oran
birinci grup ineklerde %41.38, ikinci grup ineklerde ise %50.00’dir. Yine, 120. giinde gebe kalma orani birinci grup
ineklerde %37.93, ikinci grup ineklerde ise %19.23 olarak gergeklesmistir. 60., 90. ve 120. glinlerde gebe kalma
oranlari bakimindan, gruplar arasinda gorilen farkhliklar, istatistiki acidan 6nemsiz (p>0.05) bulunmustur (Cizelge
6). 60., 90. ve 120. giinlerde gebe kalma oranlari bakimindan gruplar karsilastirildiginda, tiim tohumlama gtinleri
bakimindan en disik ve en yiiksek gebelik oranlari, birinci ve ikinci grup inekler igin %0.0 ve %100 olarak tespit
edilmistir (Cizelge 7).

Viicut kondisyonu ile dél verim ézellikleri arasindaki korelasyonlar

ineklerin degisik ddnemlerine ait viicut kondisyon puanlari (VKP), viicut kondisyon kayiplari, kondisyon artislari ile
bazi d6l verim Ozellikleri arasindaki korelasyonlar Cizelge 8'de gosterilmistir. BS1 ile IKS (r:-0.361), GBTS (r:-0.375)
ve ITGKO (r:-0.359) arasinda negatif yonde ve dnemli (p<0.05); GKO60 ile de pozitif yénde (r:0.316) istatistiki agidan
dnemli (p<0.05) korelasyonlar tespit edilmistir. Yine, DUSUS ile iKS (r:-0.464), SP (r:-0.334), GBTS (r:-0.424) ve ITGKO
(r:-0.388) arasindaki korelasyonlar negatif yonde; GKOG60 ile de pozitif yonde (r:0.356) istatistiki acidan dnemli
(p<0.05) korelasyon ¢ikmistir. Diger ozelliklere ait tim korelasyonlar ise, istatistiki agidan 6nemsiz (p>0.05)
bulunmustur (Cizelge 8).

Dol verim ozellikleri bakimindan arastirma sonuglari arasinda goriilen farkliliklar, arastirmalarda kullanilan
hayvanlarin farkli irk ve tirlerden olmasi, farkh viicut kondisyon puanlama yéntemlerinin kullanilmasi, buzagilama
mevsiminin, hayvanlarda yas ve laktasyon sirasinin farkl olmasi ile arastirmalarin farkh bolgelerde yiritilmesinden
kaynaklandigi ifade edilebilir.
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Cizelge 8. ineklerin degisik dénemlerdeki viicut kondisyon puanlari (VKP) ile bazi dél verim 6zellikleri arasindaki
korelasyonlar
Table 8. Correlations between body condition scores of cows at different periods and some reproductive traits

VKP Dénemleri iKS SP GBTS iTGKO iTGS GKO60 GKO090 GKO120
KD -0.070 -0.070 -0.043 -0.056 -0.032 -0.013 -0.119 0.009
BS1 -0.361* -0.063 -0.375*  -0.359* 0.081 0.316* 0.085 0.027
BS5 -0.011 0.014 0.056 -0.139 0.013 0.038 0.024 0.007
BS7 -0.058 -0.017 0.016 -0.080 -0.116 -0.167 -0.089 -0.105
DUSUS -0.464*  -0.334*  -0.424*  -0.388* -0.129 0.356* -0.148 0.012
ARTIS1 -0.236 -0.108 -0.053 0.076 0.055 0.108 0.146 0.083
ARTIS2 -0.250 -0.130 -0.104 0.157 0.091 0.140 0.063 0.107

*Qzellikler arasindaki korelasyonlar (p<0.05)’te 6nemlidir, KD: Kuru dénem VKP, BS1: Buzagilama sonrasi 1. aydaki VKP, BS5:
Buzagilama sonrasi 5. aydaki VKP, BS7: Buzagilama sonrasi 7. aydaki VKP, DUSUS:Buzagilama 6ncesi 9. aydaki VKP ile
buzagilama sonrasi 1. ay arasindaki VKP’daki diisiis, ARTIS1: Buzagilama sonrasi 1. ay ile 5. ay arasindaki VKP’daki artis, ARTIS2:
Buzagilama sonrasi 1. ay ile 7. ay arasindaki VKP’daki artis, iKS: ilk kizginlk siiresi, SP: Servis periyodu, GBTS: Gebelik basina
tohumlama sayisi, ITGKO: ilk tohumlamada gebe kalma orani, iTGS: ilk tohumlama-gebelik tarihi arasinda gegen siire, GKO60:
Buzagilama sonrasi 60. glinde gebe kalma orani, GKO90: Buzagilama sonrasi 90. giinde gebe kalma orani, GKO120: Buzagilama
sonrasi 120. giinde gebe kalma orani

Sonug olarak, buzagilama oncesi gebeligin 9. ayindan, buzagilama sonrasi laktasyonun 1. ayina kadarki siirede
gerceklesen kondisyon puani kaybi (DUSUS) ile viicut kondisyon puani artislari (ARTIS1 ve ARTIS2), birinci grup
ineklerde, ikinci grup ineklerden daha yiksek dizeyde tespit edilmistir. Buzagilama sonrasi 1. aydaki vicut
kondisyon puani (BS1), iKS, GBTS ve ITGKO"ini diisiiriirken, GKO60'ini artirmaktadir. Yine, buzagilama éncesi 9. ay
ile buzagilama sonrast ilk 1. ay arasindaki viicut kondisyon kaybi (DUSUS), IKS, SP, GBTS ve ITGKO’yu diisiirmekte,
buna karsin GKO60’in1 artirmaktadir. Arastirma sonuglari, viicut kondisyon puanlamasinin, isletmelerin hayvan
besleme ve sirl yonetim programlarinin gézden gegirilmesinde, (ireme performansini azaltan problemlerin en aza
indiriimesinde, ireme performansinin en ylksek diizeye ¢ikarilmasinda ¢ok yararli bir uygulama oldugunu ve
ineklerin buzagilama sirasindaki VKP’larinin 3.00-3.50 arasinda olmasinin, buzagilama sonrasi dol verim performansi
Uzerine olumlu etki yaptigini gostermektedir. Zayif kondisyonlu ineklerde Greme performansi, ge¢ yumurtlama
nedeniyle dismekte, buna bagh olarak da isletme geliri azalmakta ve giderleri artmaktadir. Bu nedenle, kurudaki
ineklerin asiri yaglanmalarinin 6niine gececek, laktasyon basindaki ineklerin negatif enerji dengesine girmesini
engelleyecek rasyonlarla, rasyonel bir sekilde beslenmeleri gerekmektedir. ineklerin rasyonel bir sekilde
beslenmeleri ise, ancak, onlarin kondisyon puanlarina, stt verimlerine, fizyolojik durumlarina ve laktasyon
donemlerine gore gruplara ayrilmasi ile mimkiin olmaktadir.
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SR ool

The watermelon (Citrullus lanatus L.) is one of the most commonly grown and consumed
vegetables in the world. Some genotypes of watermelon, which have significant variations,
have a snack potential due to their seed characteristics. In this study, SRAP (Sequence
Related Amplified Polymorphism) marker technique was used to determine the genetic
relationship between some edible-seeded watermelon genotypes. A total of 166 bands
were obtained in 24 genotypes and the polymorphism rate was calculated as 97.4%. Four
main clusters were observed in the cluster analysis. It was determined that genotypes 2
and 7 clustered separately from the others. Structure analysis revealed that the genotypes
consisted of two subpopulations. It was concluded that the edible-seeded watermelon
genotypes can be genetically differentiated by the SRAP techniques. The results of this
study can be used in breeding strategies for the improvement of the edible-seeded
watermelon cultivars.

OZET

Karpuz (Citrullus lanatus L.) dinyada en ¢ok yetistirilen ve tiketilen sebzelerden biridir.
Onemli bir varyasyona sahip olan karpuzun bazi genotipleri, tohum 6zelliklerinden dolayi
cerezlik potansiyele sahiptir. Bu ¢alismada, bazi gerezlik karpuz genotipleri arasindaki
genetik iliskinin belirlenmesi amaciyla SRAP (Sequence Related Amplified Polymorphism)
markir teknigi kullanilmistir. Toplam 24 genotipte, toplam 166 bant elde edilmis ve
polimorfizm orani %97.4 olarak hesaplanmistir. Kiimeleme analizinde doért ana kiime
ortaya ¢cikmistir. 2 ve 7 numarali genotiplerin digerlerinden ayri kiimelendigi belirlenmistir.
Structure analizi sonuglari genotiplerin iki alt popiilasyondan olustugunu ortaya ¢ikarmistir.
Cerezlik karpuz genotiplerinin SRAP teknikleri ile genetik olarak ayirt edilebilecegi
sonucuna varilmistir. Bu ¢alisma sonuglari gerezlik karpuz cesit i1slahina yonelik 1slah
stratejilerinde kullanilabilir.
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INTRODUCTION

Tirkiye is one of the countries with the richest biodiversity in Europe and the Middle East. The variability in the
geographical structure in Turkiye is the most important reason for the emergence of high endemism and genetic
diversity in plants (Demirayak, 2002). Citrullus lanatus, which is grown in tropical and subtropical regions of the
world, is the most diverse species in the genus Citrullus (Maynard, 2001). Watermelon is produced with a total
amount of 101.634.720 tons in the world and 3.468.717 tons in Tirkiye (FAO, 2021). Tirkiye is the second largest
watermelon producing country in the world after China.

The demand for fruit and fruit products, which are important for human nutrition and health, is increasing in the
world (Scheerens, 2001). Watermelon is a type of vegetable grown mainly for fruit flesh consumption in tropical
and subtropical regions of the world. The watermelon, which is widely consumed in the world, often yields a
significant amount of seeds that are thrown away as waste. In recent years, the demand for watermelon seeds has
been increasing day by day due to public health concerns and changing dietary habits. Besides being produced for
its fruit, watermelon is also grown for its edible seeds in many Asian and African countries. Edible seeds of
watermelon are consumed as a snack (Wehner, 2008; Coskun et al., 2019; Toprak et al., 2023). Watermelon seeds
have also been consumed as a snack in the south and southeast of Tirkiye for a long time (Gokseven, 2013). In
order to consume the seed as a snack, large seeds of watermelon are selected and consumed after roasting or
boiling (Kogeroglu, 2018). Watermelon seeds have an important place in human nutrition due to the nutrients it
contains. Watermelon seeds contain minerals such as calcium, magnesium, iron and zinc (Lakshmi & Kaul, 2011) as
well as significant amounts of protein and fat (Braide et al., 2012).

Analyzing genomic variations in plants is the most important part of plant genetics and product development
programs. Genotyping can be used in plant characterization, gene mapping, species identification and evolution,
and selection studies with the help of markers (MAS) and seed purity determination. With the help of molecular
markers, successful studies are carried out in the field of identification of cultivars in horticultural crops,
phylogenetic analysis, determination of genetic relatedness, marker assisted selection, QTL (Quantitative Trait
Locus) analysis and genetic mapping. Many marker techniques have been used in genetic characterization studies
in vegetables (Aslan et al., 2021; Morilipinar et al., 2021; Coskun, 2022; Kamasak et al., 2022; Coskun, 2023). In the
SRAP marker technique, open reading regions in DNA are amplified. The SRAP technique is used effectively in the
investigation of genetic relationships and genetic diversity (Uzun et al., 2009; Orug, 2012). High reproducibility and
low cost are the important advantages of this technique (Li & Quiros, 2001). The SRAP technique has been used
previously in genetic diversity studies (Levi et al., 2007) and mapping studies (Levi et al., 2006) in watermelons.
Studies carried out for the genetic characterization of the confectionery watermelon genotypes distributed in
Tiirkiye are insufficient. Therefore, this study was carried out to determine the molecular characterization of some
edible-seeded watermelon genotypes with the SRAP marker technique.

MATERIALS and METHODS
In the study, 24 edible-seeded watermelon genotypes with high snack potential obtained from seven different

provinces of Turkiye (Hatay, Diyarbakir, Sanlurfa, Adana, Aydin, Mardin, and Batman) were used as genetic material
(Table 1).

30


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 29-37 Arastirma Makalesi / Research Article

Table 1. Edible-seeded watermelon genotype numbers and origins used in the study
Cizelge 1. Calismada kullanilan gerezlik karpuz genotip numaralari ve orjinleri

No Genotype Origin, Province No Genotype Origin, Province
1 HMKU-KR-1 Hatay 13 HMKU-KR-13 Adana
2 HMKU-KR-2 Hatay 14 HMKU-KR-14 Aydin
3 HMKU-KR-3 Hatay 15 HMKU-KR-15 Mardin
4 HMKU-KR-4 Hatay 16 HMKU-KR-16 Batman
5 HMKU-KR-5 Hatay 17 HMKU-KR-17 Mardin
6 HMKU-KR-6 Hatay 18 HMKU-KR-18 Mardin
7 HMKU-KR-7 Hatay 19 HMKU-KR-19 Adana
8 HMKU-KR-8 Diyarbakir 20 HMKU-KR-20 Adana
9 HMKU-KR-9 Diyarbakir 21 HMKU-KR-21 Adana
10 HMKU-KR-10 Sanlurfa 22 HMKU-KR-22 Adana
11 HMKU-KR-11 Sanlurfa 23 HMKU-KR-23 Adana
12 HMKU-KR-12 Adana 24 HMKU-KR-24 Adana

DNA isolation was performed according to the Cetyltriethylammnonium bromide (CTAB) method by using the first
true leaves for edible-seeded watermelon genotypes. DNA quality and quantity were determined by running on
0.8% agarose gel. The 16 SRAP primers with the best amplification were used in the study. For PCR (15 ul final
volume), target DNA (20 ng), 1.5 mM MgCl;, 0.2 uM primers, 0.5 mM dNTPs, 1x PCR buffer, 0.5 units of Taq DNA
polymerase enzyme were used. A 1.5% agarose gel stained with ethidium bromide in 0.5X TBE solution was used
for PCR products. Agarose gels were recorded in the UV gel imaging system and 1, 0 and 9 data were obtained.
Clustering analyzes were performed using NTSYS (Numerical Taxonomy Multivariate Analysis System, NTSYS-pc
version 2.1, Exeter Software, Setauket, N.Y., USA) package program (Rohlf, 2000). Similarity indexes between
individuals were calculated according to the DICE method (Dice, 1945). UPGMA (Unweighted Pair Group Method
with Arithmetic Mean) dendrogram based on DICE similarity matrix and Principal Component Analysis (PCA) based
on variance-covariance matrix were performed from the similarity index. Two-dimensional and three-dimensional
graphics were obtained by using eigen vectors in the PROJ module for the PCA. Structure program (Version 2.3.4)
(Pritchard et al., 2000) was used to determine the population structure of the edible-seeded watermelon
genotypes. In each analysis step, 100.000 burn-in cycles and 100.000 repetitions for each K value were performed
and the analysis was repeated 10 times. “Structure Harvester” (Earl & Vonholdt, 2012) software was used to
calculate the AK value of the populations and the number of subpopulations was determined. For the K and AK
values obtained for this purpose, the optimum K value was reached based on the probability value of the data
(Evanno et al., 2005).

RESULTS and DISCUSSIONS

Some characteristics of SRAP primers and genetic diversity, clustering analyzes and population structures in edible-
seeded watermelon genotypes were determined in the study. Sixteen SRAP primers were used for genetic
characterization in a total of 24 edible-seeded watermelon genotypes. A total of 166 bands and 10.4 bands per
primer were obtained from the primers (Table 2). A total of 162 polymorphic bands and an average of 10.1
polymorphic bands per primer were obtained. The total number of bands in the primers ranged from 5-20 and the
most bands were obtained from the EM12-ME9 primer (20). The number of polymorphic bands in the primers was
between 5-20 and the most polymorphic bands were obtained from the EM12-ME9 primer (20). The rate of
polymorphism varied from 70 to 100% and was calculated as 97.4% on average. Polymorphization rate was 70% in
EM2-ME®6 primer, 88.9% in EM5-ME2 primer and 100% in the other primers (Table 2). The band gap in all primers
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was determined between 220-1330. Although the previous molecular studies for the edible-seeded watermelon
genotypes were insufficient, successful genetic studies were carried out with the SRAP technique in edible-seeded
watermelon genotypes. In this study, it was determined that this primer technique could provide amplification and
detect polymorphism in watermelon genotypes, confirming previous studies (Zhang et al., 2008; Wang et al., 2015).

Table 2. Polymorphism and band informations obtained from SRAP primers
Cizelge 2. SRAP primerlerinden elde edilen polimorfizm ve bant bilgileri

Number of Number Polymorphism Band Range
Primer Name Primer Sequence 5’-3’ Polymorphic  of Total Rate
Bands Bands

EM14-ME13 GCATGC GTACGA ATT ATTCTT-TGA 13 13 100.0 220-1150
GTC CAA ACC GGA AG

EM5-ME2 GCA TGC GTA CGA ATT ATT AAC-TGA 8 9 88.9 325-1330
GTC CAA ACC GGA GC

EM12-ME13 GCA TGC GTA CGA ATT ATT CTC-TGA 10 10 100.0 250-1350
GTC CAA ACC GGA AG

EM10-ME10 GCA TGC GTA CGA ATT ATT CAT-TGA 10 10 100.0 280-1270
GTC CAA ACC GGA AA

EM9-ME11 GCA TGC GTA CGA ATT ATT CAG-TGA 15 15 100.0 250-1240
GTC CAA ACC GGA AC

EM11-MES5 GCA TGC GTA CGA ATT ATT CTA-TGA 5 5 100.0 550-1300
GTC CAA ACC GGA AG

EM1-ME10 GCA TGC GTA CGA ATT ATT ATT-TGA 7 7 100.0 300-1210
GTC CAA ACC GGA AA

EM8-ME9 GCA TGC GTA CGA ATT ATT CAC-TGA 17 17 100.0 300-1150
GTC CAA ACC GGA GG

EM7-ME2 GCATGC GTA CGA ATT ATT CAA-TGA 8 8 100.0 390-1250
GTC CAA ACC GGA GC

EM15-ME13 GCA TGC GTA CGA ATT ATT GAT-TGA 9 9 100.0 300-1200
GTC CAA ACC GGA AG

EM7-ME10 GCATGC GTA CGA ATT ATT CAA-TGA 6 6 100.0 350-1160
GTC CAA ACC GGA AA

EM11-ME10 GCA TGC GTA CGA ATT ATT CTA-TGA 10 10 100.0 510-1270
GTC CAA ACC GGA AA

EM2-ME6 GCA TGC GTA CGA ATT ATT TGC-TGA 7 10 70.0 410-1200
GTC CAAACCGGACA

EM4-MES GCA TGC GTA CGA ATT ATT TGA-TGA 8 8 100.0 460-1180
GTC CAA ACC GGA AG

EM3-ME4 GCA TGC GTA CGA ATT ATT GAC-TGA 9 9 100.0 300-1190
GTC CAA ACC GGA CC

EM12-ME9 GCA TGC GTA CGA ATT ATT CTC-TGA 20 20 100.0 290-1330
GTC CAA ACC GGA GG

Total 162 166 1558.9 300-1280

Mean 10.1 10.4 97.4

According to the Dice similarity index, the similarity coefficient values between the genotypes were determined
between 0.25 and 0.76. The most distant genotypes were found to be genotype 1 and genotype 2 with a similarity
coefficient of 0.25. Genotypes closest to each other were genotype 17 and genotype 18 with a similarity coefficient
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of 0.76. Four main clusters were observed in the UPGMA dendrogram. There were fifteen genotypes in cluster A,
seven genotypes in cluster B and two genotypes in cluster C. Two genotypes (genotypes 2 and 7) in cluster D
clustered further away from the others. Genotypes clustered closest to each other are genotypes 2 and 7 (Figure
1). In some previous studies (Solmaz et al., 2010; Uluturk et al., 2011), it was determined that the genetic distance
was low. In some other studies similar to this study, on the other hand, higher genetic distance was obtained (Dje
et al., 2010; Kwon et al., 2010).
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Figure 1. Dendrogram obtained by using similarity indices in the SHAN module
Sekil 1. SHAN modiiliindeki benzerlik indeksleri kullanilarak elde edilen dendrogram

NTSYS package program was employed to obtain two-dimensional and three-dimensional PCA graphics (Figure 2).
The first three eigen values explain about 75% of the total genetic variant, meaning that PCA may be usable
(Mohammadi & Prasanna, 2003). The data compose of three groups in the two-dimensional PCA graph. Three
genotypes were included in A cluster and six genotypes in B cluster, while other genotypes were collected in C
cluster. In the three-dimensional PCA graph, some genotypes were clustered together and few genotypes were
located in separate clusters (Figure 2). Using UPGMA, 2, 5 and 7-end genotypes form different clusters in two-
dimensional and three-dimensional PCA graphics. Although both genotypes are of similar origin (Hatay), they
cluster differently from other genotypes (1, 3, 4 and 6) of similar origin. This difference may be due to the module
configurations used in the package programs.
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Figure 2. Two and three dimensional graphics obtained as a result of principal component analysis (PCA)
Sekil 2. Temel bilesenler analizi (PCA) sonucunda elde edilen iki ve ii¢ boyutlu grafikler

For population structure determination studies, the optimum number of subpopulations was determined by using
the 'Structure Harvester' software. It was determined that the examined genotypes consisted of two
subpopulations. By using the Structure program, the belonging values of the genotypes to the subpopulations were
determined. Individuals with a membership coefficient of 0.80 and above in a subpopulation are considered pure
genotype (Fukunaga et al., 2005) and individuals with a lower membership coefficient are considered mixed
genotype. In the present study, 22 genotypes have membership coefficients of 0.80 and higher and are therefore
likely to be pure. The remaining 2 genotypes (3 and 21) are a mixture of the two populations. Of the 22 genotypes,
14 were in the 1st subpopulation and 8 were in the 2nd subpopulation (Figure 3).
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Figure 2. Ratios of edible-seeded watermelon genotypes based on K = 2 (where K is the number of
subpopulations, each represented by a different color)
Sekil 2. K = 2’ye dayali ¢erezlik karpuz genotiplerinin oranlari (K, her biri farkli bir renkle temsil edilen alt
poplilasyonlarin sayisidir)

In the current study, SRAP markers were used to determine the genetic diversity of 24 watermelon genotypes with
high snack potential. This technique has been successfully used previously to determine the genetic structure of
different watermelon genotypes. While some studies used fewer genotypes than our study (Yan & Chunging, 2005;
Zhao et al., 2010), some studies compared a higher number of genotypes (Aras et al., 2012; Wang et al., 2015).
There is also significant variation in the number of primer pairs used. Some studies used fewer primer pairs than
the present study (Aras et al., 2012), and some studies used more primer pairs than the current study (Zhang et al.,
2008). However, in present study, the number of bands per primer is higher than some other studies (Yan &
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Chunging, 2005; Zhang et al., 2008; Ulutirk et al., 2011; Aras et al., 2012; Yagcioglu et al., 2016). This may be due
to the higher efficiency of the selected primer pairs. Wang et al. (2015) and Solmaz et al. (2016) obtained a similar
number of bands per primer compared to the present study. The polymorphism value obtained from the current
study (97.4%) is high, similar to the values determined by Zhao et al. (2010), Solmaz et al. (2016) and Yagcioglu et
al. (2016). The similarity coefficient values determined in present study (0.25-0.76) are narrower than the genetic
distance determined by Yagcioglu et al. (2016). However, larger similarity coefficient values were obtained in the
present study than in many other studies (Zhang et al., 2008; Ulutirk et al., 2011). The reason for this difference
may be due to the genetic background of the genotypes examined.

There is a significant amount of local edible-seeded watermelon genotypes in Tlirkiye. Some of them are considered
as snacks. There is a significant variation in morphology and seed characteristics in watermelon. Molecular studies
on edible-seeded watermelon in Tirkiye are scarce. In general, it can be concluded that there is genetic diversity
among the edible-seeded watermelon genotypes and that the SRAP marker technique can be used due to its ability
to show polymorphism. The results of the present study are important for breeding studies to distinguish some
genotypes (genotypes 2, 5 and 7) from others in similarity coefficient, UPGMA dendrogram and PCA graphs. At the
same time, it was determined that some primers are more important and can be more effective in differentiating
the edible-seeded watermelon genotypes. This study provides important information to breeders to improve the
characteristics of new cultivars in edible-seeded watermelon in breeding programs.
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I cloLc)

Heat shock proteins (HSPs) are molecular chaperones protecting living cells from the
negative effects of extreme ambient temperatures. In this study, genetic polymorphisms
of the HSP90AA1 gene were monitored via Allele-Specific Polymerase Chain Reaction (AS-
PCR) in three native Turkish sheep populations namely ivesi (IVS), Giiney Karaman (GKR),
and Karakas (KRK). The HSP90AA1 was polymorphic in all populations yielding two alleles
(C and G) and three genotypes (CC, CG, and GG). The G allele frequency was higher than
the C allele frequency in all populations. The lowest (0.100) and highest (0.246) CC
frequency was observed in KRK and IVS, respectively, while the GG genotype frequency
varied between 0.250 (GKR) and 0.600 (KRK). Significant deviation (p<0.001) from Hardy-
Weinberg Equilibrium (HWE) was detected in the IVS breed in terms of the HSP90AA1 gene.
The genetic distance-based phylogenetic tree indicated that GKR was genetically different
from IVS and KRK populations in terms of the HSP90AA1 polymorphism. These variations
regarding the HSP90AA1 gene should be conserved, since the negative effects of global
warming and climate change are expected to be more hazardous in the future. Besides,
these genetic variations may be utilized by the farmers to design comprehensive selection
strategies against heat stress in native Turkish sheep populations.

OzZET

Isi sok proteinleri (HSPs) canli hicreleri asiri ortam sicakliklarinin olumsuz etkilerinden
koruyan molekiiler saperonlardir. Bu ¢alismada, ivesi (IVS), Giiney Karaman (GKR) ve
Karakas (KRK) olarak bilinen g farkli Tirkiye yerli koyun populasyonunda HSP90AA1
genindeki genetik polimorfizmler Allel-Spesifik Polimeraz Zincir Reaksiyonu (AS-PZR)
ydntemiyle incelenmistir. iki allel (C ve G) ve {i¢c genotipin (CC, CG ve GG) belirlendigi
calismada, HSP90AA1 geni biutin populasyonlarda polimorfizm gostermistir. Bitin
populasyonlarda G allel frekansi C allel frekansindan yiiksek bulunmustur. En disiik (0.100)
ve en yiksek (0.246) CC frekansi sirasiyla KRK ve IVS populasyonlarinda belirlenirken, GG
genotip frekansi 0.250 (GKR) ile 0.600 (KRK) araliginda degismistir. IVS irkinda HSP90AA1
geni bakimindan Hardy-Weinberg dengesinden (HWE) olan sapma onemli (p<0.001)
bulunmustur. Genetik mesafe temelli filogenetik agag, HSP90AA1 polimorfizmi bakimindan
GKR populasyonunun IVS ve KRK populasyonlarindan genetik olarak farkli oldugunu ortaya
koymustur. Gelecekte kiiresel 1sinma ve iklim degisikliginin olumsuz etkileri daha da
tehlikeli olacagindan HSP90AA1 genindeki bu varyasyonlarin korunmasi gerekmektedir.
Ayrica, bu genetik varyasyonlar ciftgilerin Tirkiye yerli koyun populasyonlarinda isi stresine
karsi yapilacaklari kapsamli seleksiyon ¢alismalarinda kullanilabilecektir.
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INTRODUCTION

Turkiye significantly contributes to world animal genetic resources, since 24 of 45 sheep breeds reared in the
country are native genetic resources (Karsli et al., 2020; Taskin & Kandemir, 2022). Based on their tail phenotype,
native Turkish sheep are divided into two categories namely fat-tailed and thin-tailed populations (Koyun et al.,
2021). IVS, GKR, and KRK are clustered into fat-tailed populations. Of these, IVS is recognized as a unique breed and
is preferred by farmers due to its higher milk yield compared to other native Turkish sheep. As reported by Bicer et
al. (2019), the milk yield of IVS reared by smallholder farmers is nearly 80 - 100 kg lactation™, while it may reach up
to approximately 300 kg lactation™ via suitable management practices. On the other hand, GKR and KRK are
considered the varieties of the Akkaraman breed (Ozmen et al., 2020). However, a recent study conducted via 21
microsatellite markers indicated that GKR has become genetically different from the Akkaraman breed (Karsli et al.,
2020). Moreover, the authors highlighted that more comprehensive studies based on array technologies and next-
generation sequencing instruments are needed to detect the genetic distinctiveness of the GKR population (Karsli
et al., 2020).

In Tirkiye as well as other countries, sheep rearing plays a crucial role in human life and the sustainable use of
pastures. Because grassland-based rearing allows for the effective use of green areas in the long term
(Papadopoulou et al., 2021), while animal-derived products such as meat and milk are essential for human nutrition
(Pinotti et al., 2021). Therefore, farmers adopt suitable management practices to maintain the production level of
economically important traits such as milk and meat. On the other hand, numerous environmental stresses caused
by internal and external factors have negative effects on the welfare, growth, development, and productivity in
domestic animals (Demir et al., 2021). Of these environmental stressors, global warming and climate change are
one of the most threatening for the agricultural sector, since they are ongoing phenomena and are expected to be
more devastating in the future (Rovelli et al., 2020).

In farm animals, a balance between heat gain and heat loss is observed during non-stress conditions (Rovelli et al.,
2020). Naturally, metabolic heat occurs due to feed intake, while it is tolerated via water intake as well as
respiration. However, during extreme changes in ambient temperatures, animals show abnormal behaviors such as
consuming less feed, drinking more water, and seeking shades in order to decrease metabolic activities (Perini et
al., 2021). These kinds of behavioral adaptation mechanisms may prevent animals from the negative effects of heat
stress, while economically important yields significantly decrease mainly due to less feed intake (Demir et al., 2022).
The fact that animal-derived products such as milk and meat are essential for human nutrition has encouraged
scientists to detect thermo-tolerant animals via molecular genotyping methods. It is of vital importance in the
agriculture sector, since thermo-tolerant animals may maintain their productivity in higher ambient temperatures
compared to those thermo-susceptible animals (Seijan et al., 2018).

During heat stress, HSPs are activated to protect living cells from the adverse effects of heat and other related stress
factors (Demir et al., 2022). Among HSPs, HSP90 is one of the most abundant proteins in eukaryotic cells. It is
reported to compromise 1-2% of the cellular proteins under non-stress conditions, whereas its amount may reach
up to 4-6% in heat-stressed cells (Kumar et al.,, 2016). The HSP90AA1 gene is particularly interesting among
scientists because its variations in different genomic regions are related to various phenotypes. For instance,
Marcos-Carcavilla et al. (2010) reported that two polymorphisms located in the HSP90AA1 5’ flanking region (660
and 528) were associated with the scrapie incubation period in Romanov sheep populations. Another study
assessing correlations among several climatic variables and allele frequencies in 31 sheep breeds confirmed that an
insertion (C allele) between 667-668 nucleotides of the HSP90AA1 promoter region was associated with tolerance
to heat stress (Salces-Ortiz et al., 2015). By sequencing a 300 bp length of the 5’ flanking region of the HSP90AA1
gene, Oner et al., (2012) reported that a new indel located at the 704 position was present in ten native Turkish
sheep breeds (Akkaraman, Cine Capari, Dagli¢, Gokceada, Hemsin, Karayaka, Kivircik, Morkaraman, Sakiz, and IVS).
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Authors highlighted that this indel may partially or completely inhibit the expression level of the gene by creating
a glucocorticoid receptor transcription site, whereas no clear-cut relationship was reported between this variation
and climatic factors (Oner et al. 2012).

Thanks to molecular genotyping techniques, native sheep populations may be screened for previously reported
polymorphisms regarding heat stress-related genomic regions. Moreover, the frequency of thermo-tolerant
animals may be increased via suitable mating programs. Hence, this study aimed to reveal HSP90AA1
polymorphisms in three native Turkish sheep populations (IVS, GKR, and KRK) by AS-PCR.

MATERIALS and METHODS

Sample collection and DNA isolation

In this study, a total of 105 animals from both sexes were randomly sampled from IVS (n=61), GKR (n=24), and KRK
(n=20). IVS and GKR were sampled from five representative flocks raised in Antalya province, while KRK samples
were obtained from three representative flocks reared in Van province. Blood samples taken from the jugular vein
into vacutainer tubes containing anticoagulant were stored at -20 2C until DNA isolation was carried out. A salting-
out method was used to isolate DNA from whole blood samples (Miller et al., 1988). The quality and quantity of
isolated DNA were checked via 1% agarose gel electrophoresis and spectrophotometer (NanoDrop-DS 1000). DNA
concentration was optimized at 50 ng/uL before PCR amplification.

PCR amplification and genotyping

AS-PCR protocol recommended by Singh et al. (2017) was used to amplify Cand G alleles in the HSP90AA1 promoter
region in the ovine genome. As reported by Singh et al. (2017), two primer sets were utilized to amplify 254 base
pairs (bp) length of C and G alleles in the PCR stage. PCR was performed in 50 ulL reaction volume with 50 ng
template DNA, 5 puL 10X reaction buffer, 0.6 mM dNTPs, 2.5 mM MgCl,, 10 pM of each primer, 1 U of Taqg DNA
polymerase (GeNet Bio, Korea) and 31.25 pL nuclease-free water. PCR amplification was carried out in initial
denaturation at 94 °C for 10 min, followed by 31 cycles at 94 °C for 40 s, at 60 °C for 40 s, and at 72 °C for 40 s. The
final extension was applied at 72 °C for 10 min. Amplified C and G alleles were visualized by agarose gel
electrophoresis in order to genotype animals. Individuals with both amplifications were considered heterozygous
(CG), while single amplifications allowed to genotype individuals as homozygous (CC or GG) based on the type of
amplified nucleotide.

Statistical analysis

Allele and genotype frequencies were calculated via GenAlEx 6.5 software (Peakall & Smouse, 2012). The same
software was also used to test the HWE by the chi-square approach as well as the calculation of observed and
expected heterozygosity values. Nei’s standard genetic identity and distance values (Nei, 1972) among populations
were calculated by Popgene32 (Yeh et al., 2000). Additionally, the genetic distance matrix was processed via MEGA
11 software (Kumar et al., 2008) in order to draw the phylogenetic tree per population.

RESULTS

In this study, C and G alleles regarding the HSP90AA1 gene were amplified by AS-PCR after DNA isolation results of
which were visualized on agarose gel electrophoresis (Figure 1).
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Figure 1. Agarose gel image of some isolated DNA samples
Sekil 1. izole edilen bazi DNA 6rneklerine ait agaroze jel gériintiisii

Based on the presence/absence of C (Figure 2a) and G (Figure 2b) alleles, animals were genotyped as CC, CG, and
GG.

Figure 2. Agarose gel image of (a) C and (b) G alleles of the HSP90AA1 gene

Sekil 2. HSP90AA1 geninde (a) C ve (b) G allelerine ait agaroz jel gériintiisii
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C allele frequency ranged from 0.250 (KRK) to 0.458 (GKR), whereas G allele frequency was higher than C allele
frequency in all populations (Table 1). The lowest CC frequencies were detected in KRK (0.100) and GKR (0.166),
respectively, while it (0.246) was higher than the CG genotype frequency (0.180) in the IVS breed. The highest CG
(0.584) and GG (0.600) genotype frequencies were observed in GKR and KRK, respectively. The highest observed
heterozygosity (0.497) was detected in GKR, while it was lower than the expected value (0.583). On the contrary,
observed heterozygosity was higher than the expected value in IVS and KRK populations. Significant deviation from
HWE in terms of the HSP90AA1 gene region was observed only in the IVS breed (Table 1).

Table 1. Allelic and genotypic distribution of the HSP90AA1 gene in three sheep populations
Cizelge 1. Ug koyun populasyonunda HSP90AA1 genine ait allelik ve genotipik dagilimlar

. Heterozygosity Allele frequency Genotype frequency
Population N X2
Expected Observed C G CcC CG GG
IVS 61 0.180 0.446 0.336 0.664 0.246 0.180 0.574 *Ax
GKR 24 0.583 0.497 0.458 0.542 0.166 0.584 0.250 ns
KRK 20 0.300 0.375 0.250 0.750 0.100 0.300 0.600 ns

IVS = ivesi; GKR = Giiney Karaman; KRK = Karakas; n = Number of genotyped animals, ns = Deviation from HWE is non-
significant; *** = Deviation from HWE is significant (p<0.001).

Nei’s standard genetic identity and distance values among studied sheep populations are summarised in Table 2.

Table 2. Genetic identity (above diagonal) and distance (below diagonal) values among three native Turkish sheep
populations (Nei, 1972)
Cizelge 2. Ug vyerli Tiirkiye koyun populasyonu arasindaki genetik benzerlik (iist kdsegen) ve mesafe (alt kdsegen)
degerleri (Nei, 1972)

IVS GKR KRK
IVS - 0.9793 0.9844
GKR 0.0209 - 0.9285
KRK 0.0157 0.0742 -

IVS = ivesi; GKR = Gliney Karaman; KRK = Karakas.

The lowest (0.0157) and highest (0.0742) genetic distance values were detected between IVS-KRK and KRK-GKR,
while it was 0.0209 between IVS and GKR (Table 2). The genetic distance-based phylogenetic tree demonstrated
that GKR is genetically different from IVS and KRK populations in terms of the polymorphism of the HSP90AA1 gene
region (Figure 2).
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Figure 3. Image of the genetic distance-based phylogenetic tree in three studied sheep populations
Sekil 3. Calisilan ii¢ koyun populasyonunda genetik mesafe temelli filogenetik agag gériintiisii

DISCUSSION

Several studies revealed that polymorphisms in the HSP90AA1 gene are associated with heat tolerance in different
livestock species (Marcos-Carcavilla et al., 2010; Kumar et al., 2016). For example, by monitoring some Indian sheep
breeds, Singh et al. (2017) reported that a variation called SNP4 in the HSP90AA1 gene is directly related to thermo-
tolerance in which animals with the C allele and CC genotype were superior in terms of heat stress parameters
(rectal temperature, pulse rate, and neutrophil/lymphocyte ratio). The authors reported that no animals with CC
genotype were detected in Chokla, Marwari, and Magra breeds, while it was present in Madras Red breed with a
low frequency (0.16) (Singh et al., 2017). On the contrary, the CC genotype was detected in three native Turkish
sheep populations the frequency of which ranged from 0.100 in KRK to 0.246 in IVS. In Tirkiye, grassland-based
rearing is preferred by the farmers, since it decreases feeding costs. This rearing also allows animals to be exposed
to higher ambient temperatures thereby heat stress-associated genotypes may be observed in some animals.
Assessing the same polymorphism, Yurdagiil et al., (2023) confirmed that the C allele and CC genotype frequencies
were 0.390 and 0.183, respectively in Pirlak sheep which is another native breed derived from crossbreeding of
Daglic and Kivircik (Celikeloglu et al., 2018). It is detected that CC genotype frequency was lower in GKR (0.166) and
KRK (0.100) populations compared to the Pirlak breed (0.183) (Yurdagil et al., 2023). However, a higher CC
genotype frequency was observed in IVS (0.246) than in Pirlak sheep (Yurdagiil et al., 2023). Moreover, IVS was
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found to be deviated from HWE in terms of the HSP90AA1 gene which may be due to non-intensive selection
practices done by the farmers.

In this study, the HSP90AA1 polymorphism showed that IVS and KRK were close to each other in tree-based
phylogenetic analysis, while GKR was genetically different from both populations. However, it is noteworthy that
this result may be misleading due to the fact that the current study benefits from only one gene region. Therefore,
previous studies conducted with denser genetic data such as 9-21 microsatellite markers give better information
on the genetic structure of native Turkish sheep breeds (Yilmaz et al., 2014; Ameur et al., 2020; Karsli et al., 2020;
Kirikci et al., 2020). Surprisingly, similar results were reported by some of these studies. For example, using a total
of 18 microsatellite loci, Yilmaz et al., (2014) showed that IVS and KRK were genetically close to each other in
factorial correspondence analysis. On the other hand, Karsli et al. (2020) indicated that GKR was genetically
different not only from KRK but also from Norduz and Kangal populations according to structure and factorial
correspondence analyses via 21 microsatellite markers.

In conclusion, heat will be one of the most devastating environmental stressors in the future due to ongoing climate
change and increasing global warming. Therefore, a genetic-based adaptation mechanism will be essential to
facilitate the negative effects of heat stress in sheep populations. In this regard, genetic variations in the heat stress-
related genomic regions such as the HSP90AA1 will be required to take measures against environmental stressors.
This study confirmed that the HSP90AA1 gene conserves genetic variations in three native Turkish sheep
populations. These variations will allow farmers to design various selection strategies against heat stress in the
future. Hence, these variations should be conserved and more studies focusing on different genomic regions related
to heat stress should be conducted.
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I cloLC)

Bu calismada kaba yem kaynagi olarak degerlendirilen tarla sarmasigl otu (Convolvulus
arvensis) artan seviyelerde kuzu rasyonlarina %17 HP, 2500 kcal/kg KM izo-kalorik ve izo-
nitrojenik olacak sekilde yonca kuru otu yerine ikame edilmistir. Rasyonlarin in vitro gaz
tretim teknigi ile gaz tiretimi (GU), metan lretimi, metan yiizdesi, gercek sindirilebilir kuru
madde (GSKM), partitioning faktér (PF), mikrobiyal protein (MP), mikrobiyal protein
sentezleme etkinligi (MPSE) ve gercek sindirim derecesi (GSD) degerleri belirlenmistir.
Rasyonlarin 24 saatlik gaz Gretim degerleri 91.4 — 95 ml (500 mg KM) arasinda degismistir.
Metan Uretimleri 12.8 ile 15.68 ml arasinda olusmustur. Rasyonlarin metan (ml) ve metan
(%)’si istatistiksel olarak 6Gnemli bulunmustur (P<0.01). Arastirmadaki GSKM, PF, MP, MPSE
ve GSD (%) degerleri sirasiyla 297.22 mg — 302,63 mg, 3.13 — 3.40, 88.21 mg — 110,17 mg,
%29.68- %35.28, %64,72 — %67,31 arasinda bulunmustur. Rasyonlarin Pearson’s
korelasyon analizi metan (ml) ve metan (%) ile PF, MP, MPSE ve GSD degerleri arasinda
negatif bir iliski oldugu tespit edilmistir. Rasyonlarda GSKM, PF, MP, MPSE ve GSD degerleri
arasinda ise pozitif bir iliski bulunmustur (P <0.01). Tarla sarmasigl otu, yonca kuru otu
yerine kullaniimasiyla metan Uretimini % 18.36 dlstrmistir. Tarla sarmasigl otunun
ruminant hayvanlarda kuru madde alimina ve canli agirlik artisina etkisini gdrebilmek igin
in vivo ¢calismalara ihtiyag vardir.

ABSTRACT

In this study, field bindweed (Convolvulus arvensis) was used as a coarse forage source,
replacing alfalfa hay at increasing levels in lamb rations to achieve iso-caloric and iso-
nitrogenous conditions with 17% crude protein and 2500 kcal/kg dry matter. The gas
production (GP), methane production, methane percentage, true digestible dry matter
(TDDM), partitioning factor (PF), microbial protein (MP), microbial protein synthesis
efficiency (MPSE), and true digestion degree (TDD) values of the rations were determined
using the in vitro gas production technique. The 24-hour gas production values of the
rations ranged from 91.4 to 95 ml (500 mg DM). Methane production varied between 12.8
and 15.68 ml. The methane (ml) and methane (%) of the rations were found to be
statistically significant (P<0.01). In the study, TDDM, PF, MP, MPSE, and TDD (%) values
were found to be in the range of 297.22 mg — 302.63 mg, 3.13 — 3.40, 88.21 mg — 110.17
mg, 29.68% - 35.28%, and 64.72% - 67.31%, respectively. Pearson's correlation analysis of
the rations revealed a negative relationship between methane (ml) and methane (%) with
PF, MP, MPSE, and TDD values. A positive correlation was found among TDDM, PF, MP,
MPSE, and TDD values (P <0.01). The use of field bindweed instead of alfalfa hay reduced
methane production by 18.36%. To observe the impact of field bindweed on dry matter
intake and live weight gain in ruminant animals, further in vivo studies are required.
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GiRIS

Beslenme aliskanliklari ve hayvan tirlerine gore ciftlik hayvanlar farkh sindirim sistemlerine sahiptirler. Sindirim
sistemlerindeki bu farklilklar mide ve bagirsak béliimlerinde kendini gostermektedir. Ruminant hayvanlarin
midelerinin dért kompartimanh olmasi ve mono gastrik hayvanlarin midesinin ise; tek kompartimanli olmasi bu
farklihklarin en basinda yer almaktadir. Buna ek olarak ruminant hayvanlar, insan ve ruminant disi hayvanlar
tarafindan kullanilmasi mimkiin olmayan seliloz igerikli besin maddelerini seliilotik mikroorganizmalar yardimiyla
sindirebilme yetenegine sahiptirler (Van Soest, 1994). Besin maddelerinin anaerobik fermantasyon sonucu sera
gazlarindan CO, ve H, gazlari agiga ¢itkmaktadir. Olusan CO; ve H; gazlari metanojen bakteriler tarafindan metana
indirgenmektedir (Klieve & Hegarty, 1999). Besin maddeleri ile alinan enerjinin metan Gretiminden dolayi %2 ile %
11 arasinda enerji kaybina neden olmaktadir (Johnson & Johnson, 1995). Metan gazi ile ortaya ¢ikan enerjiden gevis
getiren hayvanlar faydalanamaz ve ruktus yolu ile gaz yuvarina gonderilmektedir (Kaya ve ark., 2012). Sera gazlarinin
olusmasinda tarimsal faaliyetler icerisinde ruminant hayvanlarin payi fazla oldugu bildirilmistir (Eggleston ve ark.,
2006). Atmosfere salinan sera gazlari hem ekonomik hem de ekolojik sorunlara yol actigi bildirilmektedir (IPCC,
2001). Ruminant hayvanlar tarafindan olusan metan gazinin miktari birgok faktorler tarafindan etkilenmektedir. Bu
faktorler igerisinde hayvanlara verilecek olan yemler 6nem arz etmektedir. Bu ylizden ruminant hayvanlara
verilecek yem maddelerinin metan gazi miktarini azaltacak stratejiler Gizerinde durulmasi gerekmektedir.

Tarla sarmasig otu (Convolvulus arvensis) daha cok bugday ve aycicegini istila eden ¢ok yillik yabani bir ottur
(Jurado-Exposito ve ark., 2003). Tarimsal Urilinlerle ve vejetatif olarak toprak alti anaglari ile cogalmaktadir. Buna
ilaveten tesadiifi gelisen slrglinleri mahsul verimini azaltmakta ve hasat yapilmasini zorlastirmaktadir (Liebmann
ve ark., 2001). Yabani otlari hasat sonrasi veya hasattan 6nce cayir ve meralarda otlayan hayvanlarin tiiketebilecegi
bildirilmistir (Schutte & Lauriault, 2015). Ayrica tarla sarmasigl otunun yiksek protein icerigi ve ruminantlarda iyi
sindirim dlizeyinden dolayl umut vaat eden bir kaba yem kaynagi olabilecegi belirtilmistir (Canbolat, 2012). Tarimsal
Uretimde bir¢cok zarara neden olan yabani otlarin ruminantlarin beslenmesinde kullanimina yonelik ilgi son yillarda
artmistir.

Bu calismada alternatif kaba yem kaynagi olarak disiinllen tarla sarmasigl (Convolvulus arvensis) otu kuzu
rasyonlarina yonca (Medicago sativa L.) kuru otu yerine artan oranlarda izo-kalorik ve izo-nitrojenik olarak ikame
edilmistir. Tarla sarmasigi (Convolvulus arvensis) otunun kuzu rasyonlarinda, in vitro gaz Gretimi, metan Uretimi,
organik madde sindirim derecesi (OMSD), gergek sindirim derecesi (GSD), mikrobiyal protein (MP) ve mikrobiyal
protein sentezleme etkinligi (MPSE) degerlerine ne kadar etki ettigi arastiriimistir.

MATERYAL ve YONTEM

Yem ham maddelerinin toplaniimasi

Rasyonlarda kullanilan yem ham maddeleri 2022 yili haziran ayinda Kahramanmaras Sitcii imam Universitesi Avsar
yerleskesinde dogal olarak yetisen tarla sarmasigl ve yonca (Medicago sativa L.) otlari toplaniimistir. Ayrica
rasyonlar da kullanilan diger yem ham maddeleri ise Onikisubat ilgesinde bulunan 6zel bir hayvan ciftliginden temin
edilmistir. Rasyonlarda kullanilan yem ham maddeleri Kahramanmaras Siit¢li imam Universitesi Ziraat Fakiiltesi
Yemler ve Hayvan Besleme laboratuvarina getirilerek 65°C’de ettivde kurutulma islemine tabii tutulmustur.

Kimyasal analizler

Rasyonlarda kullanilan yem ham maddeleri 1 mm’lik elekleri olan degirmende 6gutilup kimyasal analizlere hazir
hale getirilmistir. Yemlerin kuru madde (KM) icerikleri 65 °C’ de 4 saat kurutma islemine tabii tutulmustur. Ham kl
(HK) icerikleri ise kul firminda 550 °C’de yakilarak belirlenmistir. Ham protein (HP) analizi ise Kjeldahl metodu
kullanilarak yapilmistir (AOAC, 1990). Ham yag (HY) analizi AOAC (1990)'da belirtilen yontemle yapilmistir. Tarla
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sarmasigl ve yonca kuru otunun kondanse tanen icerikleri Makkar ve ark., (1995)’e gore belirlenmistir. Kimyasal
analizler Ug tekerrir halinde yapilmistir.

Yem ham maddelerinden rasyonlarin hazirlanmasi

Kimyasal analizleri yapilan yem ham maddeleri laboratuvarda 6gitilerek hassas terazide tartiimistir. Rasyonlar
kimyasal iceriklerine gére NRC (2007)’de kuzular igin bildirilen degerler baz alinarak hazirlanmistir. Rasyonlarin ham
protein ve metabolik enerji icerikleri izo-kalorik ve izo-nitrojenik olacak sekilde %17 HP, 2500 kcal/kg KM enerjiye
sahip 4 ayri deneme rasyonu hazirlanmistir. NRC (2007)’ ye gbre kuzu rasyonlari igcin hazirlanan 4 farkli rasyonun
icerikleri Cizelge 1’ de verilmistir. Rasyon O ‘da yer alan yonca kuru otu yerine artan seviyelerde %0 (Rasyon 1), %10
(Rasyon 2), %20 (Rasyon 3) ve %30 (Rasyon 4) olacak sekilde tarla sarmasigi (Convolvulus arvensis) kuru otu ikame
edilmistir.

Cizelge 1. Rasyonda kullanilan yem ham maddelerinin oranlari (gr)
Table 1. Ratios of feed raw materials used in the ration (gr)

YEM HAM
MADDELERI RASYONLAR
1(%0) 11(%10) 111(%20) 1IV(%30)
ATK 179.83 181.82 183.82 185.82
Tarla Sarmasigi 0 100 200 300
Yag 35 35 35 35
Bugday dane 193 164.48 135.96 107.43
Yonca 550 450 350 250
Misir sapi samani 16.17 42.70 69.22 95.75
Tuz 10 10 10 10
Kireg tasi 15 15 15 15
Mineral-Vitamin 1 1 1 1
Toplam (gr) 1000 1000 1000 1000
ME (kcal/kg KM) 2500 2500 2500 2500
HP (%) 17 17 17 17

ATK; Aycicek tohumu kiispesi, ME; Metabolik enerji, HP; Ham protein.

Hayvan materyali
in vitro gaz iretim tekniginin uygulanmasi icin; Kahramanmaras ilinde bulunan &zel bir kesimhaneden 3 adet ivesi
irki 55-60 kg canh agirligindaki koyunlardan secilerek rumen sivisi alinmistir.

in vitro gaz ve metan élgiimlerin yapiimasi

Hazirlanan doért rasyonun gaz ve metan lretiminin belirlenmesinde Menke ve ark., (1979)'in bildirmis oldugu in vitro
gaz Uretim teknigi kullanilarak yapilmistir. Rasyonlar dort tekerriirlii olacak sekilde 100 ml’lik cam siringalara (Model
Fortuna, Haberle Labortechnik, Lonsee- Ettlenschie B, Germany) 0.5 g 6rnek ile 40 ml tamponlu rumen sivisi (1:2),
24 saatlik inkiibasyon icin 39 °C’ ye ayarlanmis su banyosunda bekletilerek fermantasyona tabi tutulmustur.
Fermantasyon sonucu cam siringalarda olusan gazlardaki metan orani kizil6tesi metan cihaziile 6l¢tlmustir (Sensor
Europe GmbH, Erkrath, Germany) (Goel ve ark., 2008). Metan (ml) miktarlari asagida bildirilen formiille
hesaplanmistir.

CH4 iretimi (ml) = Toplam gaz iretimi (ml) * CH4 (%). Eq.(1)
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Gergek sindirim derecesinin belirlenmesi

Fermantasyon sonucu olusan gazlarin Olglimlerinden sonra cam siringalarda fermente olmus substratlar cam
behere koyularak lizerine 70 ml NDF ¢ozeltisi eklenip 1 saat sire ile kaynatilmistir. Kaynatma isleminden sonra
numuneler gooch por 1 krozelerinden siizme islemine tabii tutularak islem bitirilmistir (Blimmel ve ark., 1997). Cam
krozelerde siizme islemi bittikten sonra igerisinde kalan yem &rnekleri ile birlikte 75 °C’ de etlivde 2 saat
bekletilmistir. Etivden alinan cam krozeler desikatorde sogutulmaya alinmistir ve daha sonra hassas terazide
tartilmistir. Asagida bildirilen formilde yerine koyularak rasyonlarin gercek sindirim derecesi ve mikrobiyal protein
degerleri hesaplanmistir (Blimmel ve ark., 1997; Vercoe ve ark., 2010).

GSKM (%): (Inkibe olan substrat miktar® - Sizme isleminden kalan substrat miktar®) = 100 Eq.(2)

PF = (GSKM / GU) Eq.(3)
MP (mg) = (GSKM - (2.2 = GU)) Eq.(4)
MPSE = ((GSKM - (2.2 » GU))/GSKM) + 100 Eq.(5)
GSD (%) = (GSKM / inkiibe olan substrat miktar®) = 100 Eq.(6)

Yem ham maddelerinin metabolik enerji dederleri ve organik madde sindirim derecelerinin belirlenmesi
Yem ham maddelerinin metabolik enerji icerikleri (MJ/kg KM) ve organik madde sindirim dereceleri (OMSD) Menke
ve Steingass (1988)’ in bildirmis oldugu formille hesaplanmistir.

ME (M]/kg KM) = 1.68 + 0.1418 *GU + 0.073 * HP + 0.217 » HY - 0.028 = HK Eq.(7)
OMSD (%) = 14.88 + 0.8893 = GU + 0.448 = HP + 0.651 = HK Eq.(8)

Bu esitliklerde;

KM: Kuru madde (%)

GU: Yirmi dért saat sonucundaki gaz tiretimi (ml/200 mg)

HP: Ham protein (%)

HY: Ham yag (%)

HK: Ham kil (%)

OMSD: Organik madde sindirim derecesi (%)

ME:( MJ/kg KM): Metabolik enerji

Rasyonlari olusturan yem ham maddelerinin kimyasal kompozisyonlari, organik madde sindirim dereceleri ve
metabolik enerji degerleri Cizelge 2’ te verilmistir.

Cizelge 2. Rasyonu olusturan yem ham maddelerinin kimyasal kompozisyonlari
Table 2. Chemical compositions of feed raw materials that make up the ration

Yem Ornekleri KM (%) HK (%)  HP (%) HY (%) KT (%) GU (ml) OMSD (%) ME J kg
ATK 92.44 6.63 36.11 1.33 - 40.05 70,98 10.33
Tarla sarmasigi 91.93 7.56 15.42 6.53 0.93 60.18 80,22 12.54
Yonca 94.41 8.39 13.42 1.44 0.83 47.70 68,77 9.50
Bugday Dane 90.60 1.46 11.90 1.59 - 59.14 73,75 11.36
Misir Sapi Samani 94.37 5.90 3.64 2.20 - 43.01 58,60 8.36

KM: Kuru madde, HK: Ham kiil, HP: Ham protein, HY: Ham yag, KT: Kondanse tanen, ME: Metabolik enerji, GU: Gaz iiretimi (200
mg KM), OMSD: Organik madde sindirim derecesi. ME: Metabolik enerji
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Elde edilen verilerin istatistik analizi (SPSS 2011) 23.0 paket programinda tek yonli varyans (ANOVA) analizi
kullanilarak gergeklestirilmistir. Gruplarin ortalamalari arasindaki farklar ise Duncan g¢oklu karsilastirma testi ile
belirlenmistir (Duncan, 1955).

BULGULAR ve TARTISMA

Ruminantlarda rasyon kullanimi hayvanlarin yemlerden mimkiin oldukca en iyi sekilde faydalanmasina olanak
saglar. Rasyon ile yemler kantitatif olarak karistirilarak yemlerin ayrilmasi ve segilmesi engellenir ve boylece yemler
tek bir besin maddesi haline gelir (Boga ve ark., 2022).

Rasyonlarin fermantasyon ve sindirim derecesi parametreleri

Rasyonlarin gaz ve metan Uretimleri, gergek sindirim derecesi (GSD), gerg¢ek sindirilebilir kuru madde (GSKM),
partitioning faktor (PF), mikrobiyal protein (MP) ve mikrobiyal protein sentezleme etkinligi (MPSE) degerleri Cizelge
3’de verilmistir (P<0.001).

Cizelge 3. Rasyonlarin in vitro gaz lretimi, metan Gretimi, sindirim derecesine ve mikrobiyal protein tGretimi
Table 3. In vitro gas production, methane production, digestion degree and microbial protein production of diets

Rasyonlar | 1l n v SEM Sig.

Gaz (ml) 95.00 91.76 93.92 91.40 1.587 0.148
Metan (ml) 15.68a 14.60b 12.99¢ 12.80c 0.170 0.000
Metan (%) 16.51a 15.91b 13.83c 14.00c 0.170 0.000
GSKM (mg) 297.22 312.06 308.20 302.63 7.365 0.275
PF 3.13b 3.40a 3.28ab 3.30ab 0.855 0.071
MP (mg) 88.21b 110.17a 101.57ab 101.53ab 7.38 0.094
MPSE (%) 29.68b 35.28a 32.95ab 33.44ab 1.724 0.063
GSD (%) 64.72 67.31 66.80 65.46 1.601 0.401

a,b,c Ayni satirda yer alan farkli simgeye sahip ortalamalar birbirinden farklidir. SEM = Standart error mean. Sig.: Onem seviyesi,
GSD: Gergek sindirim degeri, GSKM: Gergek sindirilebilir kuru madde, PF: Partitioning factor, MP: Mikrobiyal protein lretimi,
MPSE: Mikrobiyal protein sentezleme etkinligi.

Kuzu rasyonlarina artan seviyelerde yonca kuru otu yerine tarla sarmasigl otunun ikame edilmesiyle CH4 (ml), CH,4
(%), PF, MP (mg) ve MPSE (%) degerlerini istatistiksel olarak 6nemli seviyede etkilemistir (P<0.005). Rasyonlarin
pearson’s korelasyon analizi Cizelge 4’ te verilmistir.

Cizelge 4’ de gorildugi gibi GSKM miktari ile GU, metan (ml) ve metan (%) arasinda negatif iliski oldugu
gorilmektedir. GSKM miktari arttikga GU, metan (ml) ve metan (%) degerleri azalmistir. Metan (ml) ve metan (%)
ile PF, MP, MPSE ve GSD arasinda negatif bir iliski oldugu tespit edilmistir. Metan (ml) ve metan (%) miktarlari
distikce GSKM, PF, MP, MPSE ve GSD miktarlari yikselmektedir. Rasyonlarda GSKM, PF, MP, MPSE ve GSD
degerleri arasinda ise pozitif bir iliski bulunmustur (P <0.01).

Tarla sarmasigl otunun artan seviyelerde kuzu rasyonlarina ilavesiyle gaz Giretim miktarlarinda azalma gortlmistir.
En yliksek gaz lretim degerine rasyon I’ de gorilirken, en disik degere rasyon 4’ te goriilmektedir. Gaz lretim
degerleri 91.40 mlile 95.00 ml arasinda degismistir. Fermantasyon sonucu ag¢iga ¢ikan gaz miktari fermente olabilen
karbonhidrat miktari ile iliskilidir (Sampath ve ark., 1995). Fermente olan karbonhidrat miktar arttikca gaz tretim
miktari da artmaktadir. Fermantasyon sonucu olusan ugucu yag asitleri tampon c¢ozelti ile tepkimeye girerek
endirekt gaz olusmasina sebep olmaktadir (Wolin,1960). Yemler secilirken sadece gaz liretimlerine gore degil,
fermantasyon sonucunda fermente olan kisimlarinin da degerlendirilmesi gerektigi bildirilmistir (Ozkan ve ark.,
2020).
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Cizelge 4. Rasyonlarin fermantasyon ve sindirim degerleri arasindaki Pearson korelasyonu
Table 4. Pearson correlation between fermentation and digestion values of diets
GU Metan (ml) Metan (%) GSKM (mg) PF MP (mg) MPSE (%)

Metan (ml) 0,426

Metan (%)  0.155 0.960**

GSKM (mg)  -0.083 -0.162 -0.140

PF -0.642* -0.358 -0.184 0.817 **

MP (mg) -0.516 -0.329 -0.189 0.896** 0.988**

MPSE (%) -0.656* -0.382 -0.205 0.806** 0.999** 0.985**

GSD (%) 0.15 -0.116 -0.119 0.987** 0.750** 0.842%* 0.738**

*Korelasyon énem seviyesi * 0.05 ** 0.01. GU: Gaz tiretimi 500 mg KM. CH4 (ml) ve CH4 (%): Rasyonlarin metan tiretim miktari.
GSKM: Gergek sindirilebilir kuru madde. PF: Partitioning faktor. MP: Mikrobiyal protein. MPSE: Mikrobiyal protein sentezleme
etkinligi. GSD: Gergek sindirim derecesi

Rasyonlara artan seviyelerde tarla sarmasigi otunun ilave edilmesi ile fermantasyon sonucu metan uretimlerinde
azalma gorilmdistir. En yiksek deger rasyon I’ de 15.68 ml gorilirken en disik deger rasyon 4’ te 12.80 ml
gorilmektedir. Tarla sarmasigi otu rasyonlarinin fermantasyon sonucu agiga ¢ikan metan Gretim miktarinda rasyon
I’ e kiyasla rasyon IV’ Un % 18.36 distrdigu gortlmustiir. Ruminant hayvanlarda metan Uretimi sindirilebilir
enerjinin %2-12'si arasinda enerji kaybina neden oldugu bildirilmistir (Johnson & Johnson 1995). Rasyonlarda metan
Uretiminin dismesiyle sindirilebilir enerjiden kaynakli enerji kaybinda azalma oldugu séylenebilir. Lopez et al.,
(2010) yapmis oldugu calismada yemlerin metan lretim potansiyelleri degerlendirirken, %11-14 arasinda disik
anti-metanojenik, %6-11 arasinda orta anti-metanojenik ve %0-6 arasinda ylksek anti-metanojenik potansiyele
sahip oldugunu belirtmislerdir. Tarla sarmasigl otunun kuzu rasyonlarina ilavesi ile metan lretim potansiyelleri
bakimindan rasyon Il ve rasyon IV’ {in diislik anti-metanojenik siniflandirmaya girdigi gorilmustir . Yapilan bir
¢alismada yemlerin PF degerlerinin mikrobiyal protein sentezleme etkinligini belirleyen énemli bir unsur oldugu ve
PF degerlerinin 2.75- 4.41 arasinda olmasi gerektigi bildirilmistir. Ayrica yemlerde PF degerlerinin ylkselmesi ile
birlikte mikrobiyal protein sentezleme etkinliginin de artacagi bildirilmistir (Blimmel & Lezbien, 2001). Rasyonlarin
PF degerleri 3.13 ile 3.40 arasinda oldugu gorulmustir. En yiksek PF degeri rasyon II'de gorilirken, en distk
degerin rasyon I’ de oldugu tespit edilmistir. Arastirmadaki rasyonlarin PF degerleri hayvan besleme uzmanlarinin
istedigi degerler arasinda bulunmustur. Rasyonlarda MP (mg) degerleri degiskenlik gostermistir. En yiiksek MP
degeri rasyon Il'de 110.17 mg oldugu gozlenirken, en diisik MP degerinin rasyon I’ de 88.21 mg olarak
belirlenmistir. Yapilan bir ¢alismada ruminant hayvanlarda mikrobiyal protein sindirim derecesi %74 ile % 90
arasinda degistigi bildirilmistir (Russel & Rychlik, 2001). Rasyonlarda mikrobiyal protein Uretiminin artmasiyla
mikrobiyal protein sindirim derecesinin de artabilecegi sdylenebilir. Rasyonlarda MPSE (%) degerleri %29.68 ile
%35.28 arasinda degismektedir. MPSE degerini belirleyen en énemli faktorlerin PF ve gaz Uretim miktari oldugu
yapilan ¢alismalarda bildirilmistir (Blimmel ve ark., 2005; Blimmel & Lebzien, 2001). En yiiksek MPSE (%) degeri
rasyon II’ de oldugu ve en disiik degerin ise rasyon I’ de oldugu tespit edilmistir. PF degeri artarken gaz lretim
miktarinin diismesi mikrobiyal protein Gretiminin artmasina ve dolayisiyla MPSE’'nin de artmasina neden olmaktadir
(Blimmel & Lebzien, 2001; Blimmel ve ark., 2005).

Sonug olarak, arastirmadaki in vitro bulgular tarla sarmasigi kuru otunun artan seviyelerde yonca kuru otu yerine
kuzu rasyonlarina ikame edilmesiyle dlislik anti-metanojenik etkisinin oldugu gérilmistir. Rasyonlar da PF, MP ve
MPSE’ yi de arttirdigi tespit edilmistir. Cayir ve meralar alternatif yem kaynaklari agisindan degerli kaba yem bitkileri
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icermesi nedeniyle tarla sarmasigi otunun ruminant hayvanlar i¢in otlatmanin yani sira rasyonlara katilmasiyla da
olumlu etkiler gosterebilecegi distinllmektedir. Ayrica rasyonlarda kullanilan yem ham maddelerinin besin madde
icerikleri ve metabolik enerji degerleri ticari rasyonlarin tasarlanmasinda ve optimizasyonunda kullanilabilecegi
diisinilmektedir. Yapilan calismada in vitro analizler ile elde edilen bulgularin in vivo ¢alismalar ile desteklenmesine
ihtiyag vardir.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar ¢gatismasi olmadigini beyan ederler.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI

Bu makalede insan veya hayvan deneklerle herhangi bir ¢calisma bulunmamasi nedeniyle etik onaya gerek
duyulmamaktadir.
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o B (DO

Coriandrum sativum L., an annual herb from the Apiaceae family, is widely distributed in
Near Eastern countries, including the Middle East. Fresh herb and dry seeds have culinary
and medicinal uses. In this study, ten different coriander seed samples, collected from
various regions of Tlirkiye were cultivated under the same ecological conditions in the
Eastern Mediterranean region. These samples were chosen based on seed size. The study
employed samples obtained from Denizli, Hatay (Altin6zi, Samandag), Ankara, Burdur, in
addition to five commercially available seed samples .The objective of this research was to
assess herb yield and some quality characteristics within these populations. The cultivated
populations were assessed for plant height, number of branches, fresh leaf rate, fresh herb
yield, fresh herb essential oil (EQO) yield, dry herb yield, and dry herb EQ yield. Plant height
varied between 29.0 and 40.6 cm; with the number of branches ranging from 3.4 to 5.0 per
plant, and the fresh leaf rate was between 35.9% and 44.9%. The fresh herb yields of the
samples were 687.93-1902.5 kg da?, while the fresh herb EO content was approximately
0.03%. Dry herb yield was ranged 89.7-279.9 kg da’?, dry herb EO yield ranging 0.2 to 0.5 L
da. Samples originating from Altindzii exhibited superior results in terms of fresh herb
yield, fresh herb EO content, dry herb yield and dry herb EO yield.

OZET

Ulkemizde genellikle kisnis olarak bilinen Coriandrum sativum L., Orta Dogu ilkeleri de
dahil olmak lizere Yakin Dogu ulkelerinde dogal olarak bulunan Apiaceae familyasindan tek
yillik bir bitkidir. Taze herba ve kuru tohumlar gida, aroma verici ve ila¢ olarak
kullanilmaktadir. Bu ¢alismada, Turkiye'nin farkh bolgelerinden temin edilmis on farkli
kisnis tohum 6rnekleri ayni ekolojik kosullarda (Dogu Akdeniz) yetistirilmistir. Denizli, Hatay
(Altinoz, Samandag), Ankara, Burdur illerinden temin edilen tohumlarla birlikte bes farkl
ticari tohum 6rnegi materyal olarak kullaniimistir. Tohumlar boyutlarina gére secilmistir.
Calismanin amaci ayni kosullarda yetistirilen popllasyonlarda herba verimi ve bazi
karakterlerin incelenmedir. Popiilasyonlarda bitki boyu, dal sayisi, taze yaprak orani, taze
ot verimi, taze ot ugucu yag (UY) orani, kuru ot verimi, kuru ot UY verimi incelenmistir. Bitki
boyu 29.0-40.6 cm arasinda; dal sayisi ise 3.4-5.0 adet arasinda degisim gostermistir. Taze
yaprak orani ise %35.9-44.9 arasinda degisim gostermistir. Taze ot verimi 687.9-1902.5 kg
da arasinda degisirken, taze ot UY orani genel olarak %0.03 degerinde bulunmustur. Kuru
ot verimi 89.7-279.9 kg da, kuru ot UY verimi ise 0.2-0.5 L da™* olarak bulunmustur.
Altin6zU orijinli 6rneklerde taze ot verimi, taze ot UY miktari, kuru herba verimi ve kuru
herba UY verimi agisindan yiiksek sonug alinmistir.
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INTRODUCTION

Coriandrum sativum L., commonly known as coriander, is an annual culinary herb and spice belonging to the Apiaceae
family (Yousuf et al., 2014). This species is native to Middle East and Near East countries including Afghanistan, Iran,
Lebanon, Syria, Pakistan, Palestine, Saudi Arabia, Sinai, Transcaucasia, and Tirkiye. Furthermore, coriander has been
cultivated almost in every continental (Nurzynska-Wierdak, 2013). Coriander is known as “Chinese parsley”, “dhania”,
“cilantro” in English and “kisnis”, “as otu”, and “kuzbara” in Turkish (Baytop, 2015; Naeem et al., 2022). The fresh leaf
of this plant has a wide culinary use in Asia and America while its seeds generally used for culinary in Mediterranean
region (Ciju, 2019). India is the largest producer and exporter of C. sativum with an estimated area of 468000 ha
(Gantait et al., 2022). Russia, Bulgaria, Mexico, USA, Argentina, China, Romania, Italy, Japan, Hungary, Poland, Czechia,
Morocco, and India are the main producer countries (Tiwari et al., 2002). Production areas of coriander in Turkiye were
2612 da and 1571 da in 2021 and 2022 (TUIK, 2023). Tiurkiye also contributes to the cultivation and consumption of C.
sativum, primarily in regions such as Konya, Burdur, izmir, Denizli and around Erzurum where it is grown and utilized
as both fresh and dry herb.

The genus Coriandrum comprises two species found in the flora of Tilrkiye: C. sativum L. and C. tordylium (Fenzl)
Bornm. Among these, C. sativum is the most widely utilized species from the flora. All aerial parts of the plant, including
fresh and dried leaves and seeds, are employed in various applications, such as in food and beverages for flavoring and
preservation, in perfumery for fragrances and in pharmaceutical productsfor therapeutic purposes (Mandal &Mandal,
2015). There are seven cultivars registered in Tlrkiye as Pel-Mus, Gamze, Erbaa, Kudret-K, Glirbliz, Arslan and Sancar
Bey (TTSM, 2023). Studies showed that coriander plant parts and secondary metabolites have antioxidant, anti-
bacterial and anti-fungal activities (Asgarpanah & Kazemivash, 2012; Mandal & Mandal, 2015). Seed essential oil from
this plant mainly have linalool, nerol acetate, y-terpinene and a-pinene. On the other hand, fresh herb essential oil
components were reported as cyclodecanol, 1-decanol, decanal, and 2-Dodecenal (Bahadirli et al., 2016).

Cultivation of coriander in different climatic conditions have also been investigated (Kaya et al., 2000; Kan & Ipek,
2002; Tuncturk, 2011; Katar et al., 2016; Kaplan and Cosge, 2021). In those studies, mainly Turkish varieties were
investigated and compared.

The primary objective of this study was to cultivate various coriander seed samples of different origins and compare
their herb yield and yield components under the climatic conditions of the Eastern Mediterranean region.

MATERIALS and METHODS

Plant material

In the experiment, ten different coriander seed samples (from Tirkiye) were chosen according to their seed size and
used as a plant material (Table 1). Field experiments were conducted in Hatay Mustafa Kemal University Telkalis
Experimental Station fields in years of 2014 and 2015. Figure 1 shows the seed size and color of the selected materials.
The seed samples of local species (Hatay) were obtained from farmers and the other samples were supplied from
herbalists from other provinces. Seed size is a very important parameter for coriander to discriminate its varieties. In
the present study, seed diameters lower than 3 mm were classified as small and larger than this value were classified
as big.

56


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 55-61 Arastirma Makalesi / Research Article

Table 1. Coriander seed samples, source, and seed size
Cizelge 1. Kisnis tohum érneklerinin temin edildigi yerler ve tohum biiyiikliikleri

Population Codes Description Seed Size
1 Denizli Big

2 Altindzli/Hatay Big

3 Ankara Small
4 Burdur Small
5 Samandag/Hatay Big

6 Commercial-1 Big
7 Commercial-2 Big
8 Commercial-3 Small
9 Commercial-4 Big
10 Commercial-5 Big

Figure 1. Seed size and colors of ten C. sativum seed samples
Sekil 1. C. sativum tohum érneklerine ait tohum biiylikligi ve renkleri

Experimental design and evaluation of the experiments

Experiments were carried out over the research area of Hatay Mustafa Kemal University Agricultural Research Center
(36°15'13.3"N, 36°30'08.7"E; 96 m) during the winter growing season in 2014-2015. Seeds were sown directly into the
field on 18th November in 2014. Soil samples were taken from 0-30 cm of soils from different parts of the experimental
area to determine some soil properties. Analysis of the soil samples revealed the following findings: pH: 7.63, organic
matter: 1.58%, nitrogen (N): 0.079%, phosphorus (P): 19.7 kg da’, potassium (K): 104.5 kg da®, iron (Fe): 8.75 ppm,
zinc (Zn): 0.21 ppm, lime: 21.66%, conductivity (EC): 942 uS/cm and soil type were found as clay-loam. Fertilizers were
applied before sowing at the rate of 4 kg pure phosphorus and 4 kg pure nitrogen per decare.

Meteorological data observed near the experimental area by the Hatay Meteorology Directorate were summarized in
Table 2. The experimental area has typical Mediterranean climate with hot dry summers and warm winters.
Experiments were conducted in in a “randomized complete block design” with three replications.

The experimental plot size was 7.2 (m?) with rows spacing of 0.30 m. The spaces between blocks were 3m and between
plots were 1 m. Total experimental area was 228 m? and 2.5 kg da* seeds were calculated and used.
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Table 2. Meteorological data of the experimental area between November 2014 andMarch 2015
Cizelge 2. Kisnis tohum érneklerinin yetistirildigi yerlere ait Kasim 2014-Mart 2015 yillari arasindaki meterolojik verileri

Months Maximum Temp. (°C) Minimum Temp. (°C) Humidity (%) Precipitation (mm)
November 25.7 0.3 97.0 11.2

December 19.6 -3.1 99.0 45.1

January 17.7 -4.6 99.0 160.6

February 20.2 -0.6 99.0 14.8

March 26.5 2.1 97.0 145.3

Data were obtained from Hatay Meteorology Directorate.

Harvesting was carried out before stem elongation period of plants in March 2015. Populations 5 and 6 were harvested
in 4th of March while Populations 1, 2, 3, 7, 9, 10 were harvested in 8th of March and the remaining Populations (4
and 8) were harvested in 20th of March in 2015.

Investigated traits;

*  Plant height: Taken as the average of heights of the ten plants per plot measured from the soil surface to the top-
most growth point of plants.

. Number of branches per plant: The numbers of branches on the main stem were counted from ten plants in each

plot

. Fresh leaf rate: 100 g of herbs were weighed, and later leaf and branches were separated, and leaves were
weighed again, and then fresh leaf rate were calculated

*  Fresh herb yield: Calculated as the sum of the herbs harvested from the net plot area and transformed to kg per
da.

*  Fresh herb essential oil content: 200 g of fresh herbs were water distilled with Clevenger type apparatus and

essential oil contents were measured as percentages.

. Dry herb yield: Calculated as the sum of dried herbs (dried in room conditions at 24 °C) from the net plot area
and transformed to kg per da.

*  Dry herb essential oil (EO) yield: Dry herbs were water distilled with Clevenger type apparatus and essential oil

(EO) contents were calculated as L per da in dry herb.

The experimental data were subjected to analysis of variance with SPSS 22.0 (SPSS Inc., Chicago, IL, USA) statistical
program. The comparison of the means was carried out with the Duncan’s multiple comparison test. According to the
results, all sample groups were lettered, and the results were interpreted.

RESULTS and DISCUSSIONS

In the present study, 10 different seed samples, obtained from different geographic regions of Turkey, were cultivated
in Amik Plain (Hatay, Tlrkiye) and some of their properties were determined. All of the investigated properties were
found statistically significant (p<0.05 ) (Table 3). Plant height of the samples were ranged between 29.0 and 40.6 cm
The samples from Ankara province were found to have lowest plant height while Commercial-4 had the highest plant
height. On the other hand, Denizli, Altin6zii, Burdur, Samandag, Commercial-2 ,3, 4, 5 samples were found to have
similar plant heights. There were several studies on plant height of coriander. Kan and Ipek (2002) found reported a
plant height of 40.8-58.5 cm; Gumuscu et al. (2007) 49.7- 68.7 cm; Tuncturk (2011) 36.7-52.2 cm; Katar et al. (2016)
36.9-75.6 cm, Ozyazici and Bektas (2021) 64.3-75.9 and Kaplan and Cosge Senkal (2021) 46.7-51.9 cm. In addition, it
was generally observed that large-fruited and early ecotypes produced shorter plant heights while small-fruited and
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late-fruited ecotypes produced longer plant heights (Telci et al., 2006). Furthermore, the higher plant height results
obtained in previous studies may be due to longer growth period for seed maturity for harvest. In the present study,
there were no correlation between plant height and seed size.

Number of branches is another parameter that correlated with plant yield. Numbers of branches were found between
5.03 and 3.40 per plant. The highest numbers of branches per plant were observed from Samandag and Commercial 1
samples while the lowest result was determined from Commercial-5 samples. Number of branches also varied
according to different previous studies such as Kaya et al. (2000) with 3.7-7.7; Kan and lpek (2002) with 5.03-13.8;
Tuncturk and Tuncturk (2008) with 5.3-5.9; Tuncturk (2011) with 5.0-6.5; Katar et al. (2016) with 4.3-7.6 and Kaplan
and Cosge Senkal (2021) with 4.5-5.1. These results shows that the number of branches could be affected by ecology
and genotypes. On the other hand, different harvesting times could be effective on variations of the results.
Coriander fresh leaf and herb can also be used in culinary. Therefore, fresh leaf yield and herb yield are important
parameters to observed samples differences. Fresh leaf rate of the samples was ranged between 35.9 and 44.9%. The
highest fresh leaf yield was found in Denizli originated samples, while the lowest result was found in Commercial-5
samples.

The results of the fresh herb yield, fresh herb essential oil (EO) content, dry herb yield and dry herb EO yield obtained
from field experiment were given in Table 4. Fresh herb yields of the samples were found between 687.9 and 1902.5
kg da*. The highest result was obtained from Altinézii samples while the lowest was obtained from Commercial-1
samples.

Table 3. Results of plant height, number of branches and fresh leaf rate according to coriander samples
Cizelge 3. Kisnis populasyonlarina ait bitki boyu, dal sayisi, taze yaprak orani sonuglari

Populations Plant height (cm) Number of Branches (per plant) Fresh Leaf Rate (%)
1 39.8a 3.7cd 449 a

2 38.8ab 4.0 bcd 42.1 ab
3 29.0c 4.3 abcd 43.4 ab
4 38.7 ab 4.4 abc 38.7 bc
5 39.5a 5.0a 41.8 abc
6 35.1b 5.0a 43.3 ab
7 37.8ab 4.1 bced 439 ab
8 36.7 ab 4.7 ab 38.7 bc
9 40.6 a 4.3 abcd 39.2 abc
10 399a 3.4d 35.9¢c

* The means given in each column followed by different letters are significantly different (p<0.05).

In a previous study, fresh herb weights were found between 12.9 and 34.8 g from the sample cv. Santo in America
(Meyering et al., 2019). Comparing to the results of fresh herb yield from Inan et al. (2007) as found as 845.6-906.5 kg
dal, most of our results were found to be higher. Fresh herb EO contents were found to be very similar in all
populations changing between0.027-0.030%. Many of the previous EO studies were focused on the seed EO. Inan et
al. (2007) found fresh EO content as 0.04% while Bhuiyan et al. (2009) reported an EO content of 0.10%. These different
results could be the outcomes from different ecology and genotypes. Dry herb yields were divided into four groups
between 89.7 and 279.9 (kg da™l), the highest yield was observed in Altinézii while the lowest result was obtained from
Commercial-1 sample. Similar to our results, Inan et al. (2007) found dry herb yield between 201.8-220.5 kg da™. In
the present study, dry herb EO yields of the samples were also calculated from dry herb essential oil contents. The
highest dry herb EO yields were observed from population 2 and population 9.
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Table 4. Fresh herb yield, fresh herb EO content, dry herb yield and dry herb EO yield results of different populations
Cizelge 4. Taze herba verimi, taze herba UY orani, kuru herba verimi ve kuru herba UY verimi

Populations Fresh Herb Yield Fresh Herb EO Content Dry Herb Yield Dry Herb EO Yield (L da™)
(kg da™) (%) (kg da™)

1 1511.2 ab 0.027 ab 224.4 ab 0.380 abcd

2 1902.5a 0.030a 2799a 0.507 a

3 1091.2 bc 0.023 ab 151.3 bc 0.257 de

4 1815.7 a 0.023 ab 195.1ab 0.360 bcd

5 1567.2 ab 0.027 ab 199.3 ab 0.363 bcd

6 687.9 c 0.030a 89.7c 0.207 e

7 1660.0 a 0.027 ab 239.8a 0.397 abc

8 1743.8 a 0.020 b 202.6 ab 0.283 cde

9 1729.7 a 0.027 ab 214.7 ab 0.423 ab

10 1566.8 ab 0.027 ab 229.6 ab 0.383 abcd

* The means given in each column followed by different letters are significantly different (p<0.05).

In summary, among the studied populations, Populations 2, 4, 7, 8, and 9 exhibited noteworthy performance in terms
of fresh herb yield, while only Population 2 displayed a higher essential oil (EO) yield. Populations 2 and 9 were found
to possess elevated EO content compared to the remaining populations. The findings suggest that Hatay, located in
Tirkiye, is well-suited for the cultivation of coriander intended for fresh herb consumption. It is worth noting that the
EO contents observed in this study were comparatively lower than those reported in previous research, which may be
attributed to ecological and varietal factors.
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Camgiller familyasiiginde en biiylik kozalaga sahip olan fistik gami, son yillarda sert kabuklu
bir meyve tiirii olarak kabul edilmeye baslanmistir. Tlrkiye’de en uygun yetisme kosullarini
saglayan baslica alanlar izmir Bergama-Kozak, Aydin-Kogarl bélgeleridir. Bu calismada,
Aydin-Kocarli bélgesinde Orman isletme Sefligi’'ne ait alan ve Taskdy olmak tizere, iki farkli
alandaki dogal fistik cami agaglarinin ibrelerinin gelismesi ve 6zellikleri incelenmistir. Bu
amagla; agag tacinin 1/3’ltk Ust kismindan ve 1sik géren dallardan bir, iki ve tg yash ibre
ornekleri, 2021 yilinda bir yillik kozalaklarin (ulker) olusmaya basladigi (Mayis-Haziran
aylari) ve bir yillik kozalaklarin dékiim zamani olan Ekim ayi olmak Gzere 2 farkli donemde
alinmistir. ibre yaslari ve agaglara arasinda incelenen &zellikler agisindan farkliliklar
saptanmustir. ibre yasi arttikga uzunluk, kalinlik, yas agirlik ve kuru madde miktarinda
artislar meydana gelmistir. Genel olarak OGM alanindaki agaclarin ibrelerinin uzunluk,
kahnhk, yas agirlik ve kuru madde birikiminin, Taskoy’de bulunan agaclara gore daha fazla
oldugu belirlenmistir. Bazi istisnalar harig iki bolgedeki agaclarda da vejetasyon dénemi
sonunda. baslangica gére bitin yaslarda boy ve kalinlikta meydana gelen artislara bagl
olarak ibre agirhgi ile kuru madde birikiminde de artiglar meydana geldigi tespit edilmistir.

ABSTRACT

Stone pine, which has the largest cone in the family of Pinaceae, has started to be accepted
as a hard-shelled fruit species in recent years. The main areas that provide the most
suitable climatic conditions in Tiirkiye are izmir Bergama-Kozak, Aydin-Kocarli regions. In
this study, the development and properties of the needles of natural stone pine trees in
two different areas, namely the area belonging to the Forest Management Directorate and
Taskoy in the Aydin-Kogarli region, were examined. For this purpose; one, two and three-
years-old needle samples were taken from 1/3 of the top of the tree crown and from the
light-exposed branches in 2 different periods in 2021, when one-year cones begin to form
(in May-June) and fall of the one-year cones (in October). Differences were found between
needle ages and trees in terms of the properties examined. As the needle age increased,
there was an increase in length, thickness, wet weight and dry matter content. In general,
it was determined that the length, thickness, fresh weight and dry matter accumulation of
the needles of the trees in the Forest Management Directorate area were higher than the
trees in Taskdy. With some exceptions, it was determined that there were increases in
needle weight and dry matter accumulation in trees in both regions at the end of the
vegetation period, depending on the increases in length and thickness at all ages compared
to the beginning.
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GiRIS

Cam turleri Turkiye’de saricam (Pinus sylvestris L.), karacam (Pinus nigra Arnold), kizilgam (Pinus brutia Ten.),
halepcami (Pinus halepensis Mill.) ve fistik cami (Pinus pinea L.) olmak Ulzere bes farkh dogal tir ile temsil
edilmektedir. Tirkiye'de fistik ¢caminin yayilisi diger ¢am tirlerine goére daha az olmakla birlikte, odun ve
meyvesinden yararlanilmasi nedeniyle ekonomik degeri yiliksek olan bir tirdir (Dogu, 2001). Fistik cami (Pinus
pinea); Pinopsida sinifi, Pinales takimi, camgiller (Pinaceae) familyasinda, Pinus cinsi icinde yer almaktadir. Camgiller
familyasi icinde en bliyiuk kozalaga sahip olan fistik gami, son yillarda sert kabuklu bir meyve tiri olarak kabul
edilmeye baslanmistir. Pinus pinea L. Akdeniz havzasinda dogal ya da plantasyon seklinde yaygin olarak
yetismektedir (Khaldi ve ark., 2011; Mutke ve ark., 2012; Anonim, 2021).

Turkiye'de toplam orman varligi 231.100.000 da olup, bunun %94’( koru ormani ve % 6’si ise baltalik ormanidir.
Fistik cami ise toplam orman varligi icinde % 0,40'ni yani 1.767.320 da alanini kapsamaktadir. Bu alanin ¢cok biyiik
orani dogal fistik cami ormanidir. Anadolu’da dogal olan en genis fistik cami alanlari; 265.000 dekarla Aydin-Kocgarli
ile Mugla-Yatagan arasindaki bdlgede yer almaktadir. Bunu 18.690,30 da ile izmir-Bergama-Kozak Havzasi takip
etmektedir (Bilgin, 2001).

Anadolu’da Uretilen cam fistiginin, yaklasik % 83’ Ege Bolgesi’ndedir. izmir-Bergama’da bulunan Kozak havzasi ise
en genis fistik cami alanlarina, ayni zamanda en fazla fistik isleme tesislerine sahiptir. Ekonomik 6nemi ve degeri
ylksek olan ¢am fistiginin verim ve kalitesinin artirilmasi hem Glke ekonomisi hem de Uretici icin 6nemlidir. Agaglar
15-20 yasindan itibaren meyve vermeye baslar ve Akdeniz havzasindaki tlkelerde kozalak tretiminde yillar ile
agaclar arasinda bulyuk farkhliklar meydana gelmektedir (Agrimi & Ciancio, 1993). Ancak, Tiirkiye’nin de dahil oldugu
Akdeniz havzasinda yer alan birgok Ulkede verim ile ilgili sorunlar bulunmaktadir. Verimsizlik nedenlerinin ortaya
konulmasi icin bltin tlkelerde birtakim ¢alismalar yapilmaktadir.

Fistik cami ormanlarinda kozalak ve tohum (retiminin agacin ta¢c hacmi, yasi ve sosyal durumuna bagli oldugu
belirtilmektedir (Boutheina ve ark., 2013). En iyi meyve ve odun hasadinin tepesi iyi gelismis, her yonden isik alan
agaclarda olabileceginden, fistik veriminin arttirilabilmesi icin agacin bulundugu yerin yeterli 6lctide 1sikh ve
rekabetsiz olmasi, gevsek kumlu topragi muhafaza edebilecek bir kapalilik gbstermesi gereklidir (Firat, 1943). Batur
(2015), Kozak Yaylasinda yaptigl calismada, istatistiksel anlamda yillik cap artisi ile fistik verimi arasinda 6nemli bir
iliski bulamadigi gibi, ilkbahar odun orani ile fistik verimi arasinda da iliski olmadigini belirlemistir. Ancak, kabuklu
fistik verimi ile bir ve iki yil dnceki vejetasyon dénemindeki toplam yagis miktarlari arasinda sirasiyla; R?=0.81 ve
R2=0.79 seviyesinde iliski saptamistir. Fistik veriminin kozalaklarin olgunlastigi yildaki meteorolojik olaylardan
ziyade, tozlanma ve kozalaklarin bliyiime dénemlerindeki meteorolojik verilerle iliskili oldugu da vurgulanmistir.
iklim olaylari; agaclarin ibre gelisimlerine, fotosentez basta olmak (izere, fizyolojik ve biyokimyasal olaylara ve
dolayisiyla verime etki etmektedir. Cevresel faktorler disinda, dogal alanlarda genetik yapi da vejetatif gelisimi
etkilemektedir. Agaclarin ibre gelisimleri bu agcidan énemlidir. Bu amagla; izmir ili, Bergama ilgesinde bulunan Kozak
Yaylasindaki degisik mevkilerdeki fistik cami alanlarinda Ozgankaya ve ark. (2010) ile Kilci ve ark. (2012) tarafindan
bazi calismalar gerceklestirilmistir. Bu calismada ise Aydin ili Kogarli ilgesinde bulunan dogal fistik cami alanlarindaki
agaclarin ibre 6zelliklerinin nasil degistigi ortaya konulmustur.

MATERYAL ve YONTEM

Bu calisma, 2021 yilinda Aydin ili Kogarl ilgesi Mazon yéresinde, Orman isletme Sefligi’ne ait alan (37.761861-
27.705687) ve Taskoy (37.729671-27.707155) olmak Gzere, iki farkli alandaki dogal fistik cami agaclari Gizerinde
ylritllmustir. Her alandan tam verim ¢aginda 30-35 yaslarinda 10 aga¢ olmak Uzere,toplamda 20 agag secilmistir.
Belirlenen agaclardan, agac tacinin 1/3’lik Gst kismindan ve isik géren dallarindan bir, iki ve Gg yash ibre (yaprak)
ornekleri 2 farkh donemde alinmistir. Erkek ciceklerin olgunlastigi ve “lilker” dénemi (bir yasl kozalak) birinci
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dénem, disi ciceklerin olustugu ve Ulkerlerin dékiim zamani da ikinci ddnem olarak belirlenmistir. ilk 6rnek toplama
islemi (1. donem) Taskoy bélgesinde 07.05.2021; Orman isletme Sefligi alaninda 27.05.2021 tarihinde, ikinci érnek
alma (2. déonem) her iki alanda da 26.10.2021’'de gergeklestirilmistir.

ibre &rnekleri alinarak, buz kutusu icinde laboratuvara getirilmistir. Bu érnekler laboratuvarda, 0 — 1 — 2 yas
gruplarina goére siniflandirilarak, boy — kalinlik, yas ve kuru agirliklari belirlendikten sonra, % olarak nem igerigi ve
kuru madde miktari hesaplanmistir. Elde edilen veriler SPSS (SPSS Inc., Ver. 11.0 Chicago, USA) istatistik paket

“uxn

programinda degerlendirilmistir. F testine gore “6d” degeri istatistiksel anlamda 6nemsiz, degeri a % 5
seviyesinde 6nemli (p<0.05) ve “**” degeri a % 1 seviyesine gore dnemli (p<0.01) olarak belirtilmistir. Alanlar ve
doénemler ayri ayri olarak, faktorler (agaglar ve ibre yaslari ile interaksiyon) arasindaki farkliliklar % 5 6nem

seviyesinde, LSD c¢oklu siniflandirma testi ile belirlenmistir.
BULGULAR ve TARTISMA

Orman isletme Sefligi'ne ait alanda ilk ddnem &érneklerinde ibre kalinligi agac ve agac x yas interaksiyonu disindaki
biitiin parametrelerde % 1 seviyesinde istatistiksel olarak dnemli farklar bulunmustur (Cizelge 1). ikinci déneme ait
orneklerde ise yine kalinlik disinda, diger biitiin parametrelerde %1 seviyesinde dnemli farkhhklar bulunmustur
(Cizelge 2).

iki ddnem arasindaki genel farkliliklara bakildiginda; ortalama ibre boyunun 3.41 cm, kalinliginin ise 0.06 mm arttigi
gorilmektedir. 100 adet ibrenin yas agirhginin ise uzunluk ve kalinhktaki yikselisler nedeniyle 7.43 g arttig
hesaplanmistir. Kalinlik artisi, kuru madde birikimini de gosterdiginden, % 1.93 oraninda kuru maddede artis
belirlenmistir.

ibre 6rneklerinin yaslarina gére her iki désnemdeki farkliliklari incelendiginde; 1 yash ibrelerin boyunda 9.58 cm,
kalinliginda 0.16 mm, yas agirliginda 19.44 g/100 adet ve kuru maddede % 2.64 oraninda artislar meydana gelmistir.
iki yasli ibrelerde boy, kalinlik, yas agirlik ve kuru madde miktarinda da artislar meydana gelmistir. Bu artislar
sirasiyla; 0.47 cm, 0.08 mm, 1.41 g 100 adet?, % 2.39 oraninda gergeklesmistir. U¢ yaslh ibrelerin uzunlugunda 0.20
cm, kalinhginda 1.44 mm ve kuru madde igeriginde ise % 0.75 oraninda artislar meydana gelmistir.

Aydin ili Kogarli ilgcesinde bulunan diger deneme alani olan Taskdy’'de erkek ciceklerin olgunlastigi ve “llker”
dénemine (bir yash kozalak) Orman isletme Sefligi alanindaki agaglarinkine gére daha erken ulasmalari nedeniyle
ilk donem o6rnekleri 07.05.2021’de alinmistir. Ancak, disi giceklerin olusmasi ve Ulkerlerin dokiim zamani ayni
donemde gercgeklesmis ve ikinci donem 6rnekleri ayni tarihte (26.10.2021) alinmustir.

Bu alanda ilk donem 6rneklerinde ibre boyu harig biitiin parametrelerde % 1 seviyesinde istatistiksel olarak dnemli
farklar bulunmustur (Cizelge 3). ikinci déneme ait érneklerde ise kalinlik ile 1 yash ibrelerde yas agirlik disinda, diger
bitln parametrelerde %1 seviyesinde énemli farkhliklar bulunmustur (Cizelge 4).

Aydin-Taskoy alanindaki donemler arasindaki ibre 6zelliklerinin degisimine bakildiginda; ikinci donemde, ilk déneme
gore ibre uzunlugunun 3.25 cm arttigi, kalinliginin 0.33 mm azaldigl, yas agirhginin 5.14 g 100 adet™ arttigl, nem
oraninin da % 4 distugi belirlenmistir.

ibre yasina gore iki dénem arasinda degisim incelendiginde; 1 yash ibrelerin boylarinda 8.80 cm, kalinliginda 0.01
mm, yas agirhginda 15.59 g 100 adet™?, kuru madde oraninda % 6.76 artis oldugu bulunmustur. iki yasli ibrelerin
boylarinda iki ddnem arasinda 0.75 cm, kalinliginda 0.10 mm, yas agirlhiginda 1.02 g 100 adet™, kuru madde oraninda
% 2.99 artis yoniinde degisim oldugu; 3 yasli ibrelerde ise donem ilerledikge boyda 0.18 cm ve kuru madde oraninda
% 2.25 artis meydana gelirken, kalinlik, 100 adet ibre yas agirliginda ve nem oraninda sirasiyla; 1.10 mm, 1.19 g 100
adet™, % 2.25 ikinci dénemde, birinci ddneme gore azalma tespit edilmistir.

Ozcankaya ve ark. (2010) tarafindan izmir ili Bergama ilcesi sinirlari icerisinde yer alan Kozak yéresindeki 8 farkli
alandaki 6zel fistik gami ormanlarinda bir, iki ve tg¢ yash ibrelerin 6zellikleri incelenmistir. Buna gore, Yukaribey Koyl
Karnakg Mevkiinde ortalama ibre boyu 11.33 cm, ibre yas agirhgi 12.87 g 100 adet™, kuru agirlig1 5.50 g 100 adet™;
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Karahavut Baglarinda ortalama ibre boyu 9.56 cm, ibre yas agirlig1 10.50 g 100 adet™, kuru agirligi 4.53 g 100 adet™
olarak belirlenmistir. Asagibey kdyiinde yer alan Topbas mevkiinde ibre boyu, yas ve kuru agirliklari sirasiyla; 11.32
cm; 12.70 g 100 adet™ ve 5.60 g 100 adet™; Yolcati mevkiinde ise 9.86 cm; 11.07 g 100 adet™ ve 5.08 g 100 adet™;
llica mevkiinde; 10.45 c¢cm, 10.27 g 100 adet™ ve 4.90 g 100 adet? olarak saptanmistir. Okgular Kdyu-Kizilkoy
mevkiinde ortalama ibre boyu, yas agirlik ile kuru agirlik degerleri sirasiyla; 10.98 cm, 11.54 g 100 adet™, 5.33 g 100
adet’; Asagicuma Koyii-Belen mevkiinde; 10.40 cm 12.43 g 100 adet™ 5.62 g 100 adet™ ve Hacithamzalar Koyii-
Kocaavlu mevkiinde de 14.95 ¢cm, 17.87 g 100 adet™, 7.79 g 100 adet olarak belirlenmistir. Aydin’da yaptigimiz
¢alismada da Kozak Yaylasinda oldugu gibi farkli lokasyonlarda ibre boyu ve yas — kuru agirliklari degiskenlik
gostermistir.

Cizelge 1. Aydin / Kogarl’da Orman isletme Sefligi alanindaki agaclarin ibre dzellikleri (Birinci dénem)
Table 1. Needle characteristics of trees in the area of Forest Management Directorate in Aydin / Kogarli (First term)

N ibre Agag No
Ozellikler \ o1 2 3 4 5 6 7 8 9 10 ort
1 1.25 1.18 0.95 1.15 123 116  1.14 1.18 095 097 1.12¢

Boy 2 948bc 954bc 8.33d 8.86cd 746f 11.01a 10.85a 8.33d 9.41c 9.85b 9.31b
(cm) 3 12.69bc 11.23f 13.15b 11.92def 11.85def 13.16b 14.25a 11.42ef 12.20cd 12.13 cde12.40 a
Ort. 7.80b 7.32cd 7.48bc 7.30cd 6.84e 844a 875a 6.98de 7.52bc 7.65bc

1 1.13 1.073 1.10 1.14 1.11 1.02 1.08 1.12 1.09 110 1.10c
Kalinhk 2 141 1.35 1.27 1.36 1.22 1.28 1.29 1.22 1.33 1.29 1.30b
(mm) 3 2.09 1.40 1.39 1.37 1.38 1.39 1.34 1.29 1.28 1.34 1433
Ort. 1.54 1.27 1.25 1.29 1.24 1.23 1.24 1.21 1.23 1.24
. 1 2.33 2.02 1.71 1.91 2.12 1.81 1.79 1.84 1.57 1.68 1.88c
(Agg:lr(l;g 2 22.16bc 23.58a 16.83f 19.74d 13.63 22.39ab 21.08c 15.37g 18.70de 18.26e 19.18b
adet-1) 3 29.49b 27.47cd 28.41bc 27.55cd 26.39d 29.14b 31.10a 19.20e 26.50d 14.86f 26.01a

Ort 17.99a 17.69a 15.65bc 16.40b 14.05d 17.78a 17.99a 12.14e 1559c 11.60e
1 58.96 57.98 57.59 58.78 60.05 58.74 59.85 58.51 57.96 56.97 58.54 a
Nem 56.22¢ 55.29d 55.10e 53.84h 54.24g 54.60b 55.15d 53.78f 56.18a 55.17d 54.96b
(%) 3 4942 52.215 51.91 50.08 52.44 51.02 50.22 48.68 52.06 50.80 50.88c
Ort. 54.87a 55.16b 54.87d 54.23d 55.58c 54.79e 55.07e 53.66g 5540b 54.31f
1 4105 42.02 42.42 41.22 39.95 41.26 40.15 41.49 42.05 43.03 41.46¢

N

N'I(:;:e 2 4378f 447le 4490d 46.16a 4577b 4540g 4485e 4622c 43.82h 4483e 4504b
) 3 5058 4779 4809 4993 4756 48983 4978 5132 4794 4920 49.12a
Ort. 45.13g 44.84f 4513d 4577d 4443e 4521c 4493c 4635a 4460f 4569b
LSDo.05 boy_agag - 0.417%** LSD 0.05 kalinlik_agag - od LSD 0.05 agirhk_agag - 0.752%* LSD 0.05 nem/kurumadda_agag - 0.080**
LSD o0.05 boy_yas - 0.228%** LSD o.05 kalinlik_yas - 0.116** LSD o.05 agirhk_yas - 0.412%* LSD o.05 nem/kurumadde_yas - 0.044**

LSD o0.05 boy_agac*yas - 0.722** LSD o.05 kalinlik_agac*yas - od LSD 0.0 agirlik_agac*yas - 1.303** LSD o0.05 nem/kurumadde_agac*yas - 0.139**
6d: 6nemli degil ** . %1 duzeyinde 6nemli

Aydin’da bulunan iki bélgedeki incelenen agaglarin fenolojileri karsilastirildiginda, 07.05.2021 tarihinde Taskoy'de
cicek tozlari olgunlasip tozlanma baslamasina karsin, Orman isletme Sefligi alanindaki agaglar 27.05.2021 tarihinde
bu asamaya gelmistir. Vejetasyondaki bu 20 giinlik gecikmenin rakim ve iklime bagl oldugu disinilmektedir.
Ayrica, bu alanlar dogal fistik cami alanlari oldugu icin agaclarin genetik 6zelliklerinden de bu durum kaynaklanabilir.
Alanlarin genel ibre 6zelliklerine bakildiginda, birinci dénemde Orman isletme Sefligi alaninda vejetasyonun
baslama zamani ge¢ olmasina ragmen, Taskdy’e gore ortalama ibre boyu 0.8 cm daha uzun olarak saptanmistir. Bu
durum, muhtemelen hava sicakliginin artmasi nedeniyle, Orman isletme Sefligi alaninda daha hizli bir vejetatif
gelisme oldugunu goéstermektedir. Benzer sekilde 100 adet ibre yas agirhg1 Taskoy’'e gore 2.97 g ve kuru madde
icerigi de % 4.49 daha fazladir. Ancak, ibre kalinhig Taskdy’e gére daha az olmustur. ikinci désnemdeki farkhliklara
bakildiginda; Orman isletme Sefligi alanindaki agaclarin ibre boyunun 0.97 cm, kalinliginin 0.06 mm, yas agirhginin
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5.24 g 100 adet? ve kuru madde miktarinin % 2.42 oraninda Taskéy’de bulunan agaclara gére fazla oldugu
saptanmistir.

Cizelge 2. Aydin /- Kogarl’da Orman isletme Sefligi alanindaki agaglarin ibre 6zellikleri (ikinci dénem)
Table 2. Needle characteristics of trees in the area of Forest Management Directorate in Aydin / Kogarli (Second

term)
N ibre Aga¢ No
Ozellikler \ o1 2 3 4 5 6 7 8 9 10  ort
1 11.08bc 10.40cd 9.29f 10.28cde 9.42ef 12.72a 12.01ab 10.27cde 11.74b 9.71 def 10.69b
Boy 2 1041bc 9.59cd 7.58¢g 8.11fg 890df 11.95a 10.63b 9.51cd 11.68a 9.43 9.78¢c
(cm) 3 9.59d 12.32bc 12.66bc 13.20b 11.59c¢ 1457a 15.71a 11.26c¢c 12.77b 12.28bc 12.60a
Ort. 10.36cd 10.96¢c 9.84e 10.53e 9.97de 13.26a 13.17ab 10.35cd 12.22b 10.47 cd
1 1.29 1.25 1.23 1.27 1.26 1.33 1.15 1.35 1.29 1.16 1.26
Kalinhk 2 1.38 1.25 1.18 2.01 1.33 1.31 1.26 1.37 1.29 1.39 1.38
(mm) 3 1.19 1.337 1.43 1.20 1.26 1.44 1.600 1.43 1.30 1.41 1.37
Ort. 1.28 1.28 1.28 1.49 1.28 1.36 1.34 1.38 1.29 1.32
. 1 17.46 13.02 15.30 19.63 15.76 20.76 19.77 19.09 14.26 17.25 17.23b
(Agg:lr(l;g 2 19.33a 11.20h 13.79f 15.49e 16.28d 16.74c 15.49e 15.50e 11.68g 18.72b 15.42c
adet-1) 3 27.26a 17.33g 18.38f 20.47c 2047c 25.01b 18.84e 21.04h 19.19d 21.94c 20.99a
Ort 21.35a 13.85j 15.82h 18.53d 17.50g 20.84b 18.03e 1854f 15.04i 19.30c
1 5531de 55.85c 56.29b 56.16b 56.65a 56.77a 55.24e 5542de 55.50d 55.79c 55.90a
Nem 2 5256d 5331a 52.64cd 52.77cd 53.38a 53.08b 52.86bc 51.01g 52.20e 51.83f 52.56b
(%) 3 5193a 49.90d 50.27c 4863f 50.79b 50.71b 52.30a 47.67g 49.61e 49.50e 50.13c
Ort. 53.27c 53.02d 53.07d 5252e 53.6la 53.52ab 53.47b 51.37g 52.43ef 52.37f
1 44.69ab 44.15c 43.71d 43.84d 43.35e 43.23e 44.76a 4458ab 4451b 44.21c 44.10c
IVII(:;:e 2 47.44d 46.69g 47.36de 47.23de 46.62g 46.92f 47.14ef 4899a 47.80c 48.17b 47.44b
(%) 3 48.08g 50.10d 49.73e 51.37b 49.21f 49.29f 47.70h 52.33a 50.39c 50.50c 49.87 a
Ort. 46.74e 46.98d 46.93d 47.48c 46.39g 46.48fg 46.54f 48.64a 47.57bc 47.64b

1**

LSD 0.05 boy_agac - 0.551**
LSD 0.05 boy_yas : 0.302%* LSD 0.05 kalinlik_yas : Od
LSD o.05 boy_agac*yas - 0.955** LSD o0.05 kalinhk_agag*yas - od
6d: 6nemli degil **: %1 diizeyinde onemli

LSD 0.05 agirlik_agag : 0.079**
LSD 0.05 agirlik_yas : 0.043**
LSD o.05 agirhk_agac*yas - 0.137**

LSD o.05 nem/kurumadda_agag - 0.13
LSD o0.05 nem/kurumadde_yas - 0.071**

LSD o.05 nem/kurumadde_agac*yas - 0.226**

LSD 0.05 kalinlik_agac : Od

Genel olarak Orman isletme Sefligi alanindaki agaclarin ibrelerinin uzunluk, kalinlik, yas agirlik ve kuru madde
birikiminin, Taskdy’de bulunan agaglara gére daha fazla oldugu belirlenmistir (Sekil 1 ve 2). Bu durum, agaclarin
genetik yapilari ya da bolgeler arasindaki ekolojik farklhliklardan kaynaklanabilir. Correia (2017), Portekiz ile
ispanya’da farkli zaman araliklarinda toplanan fistik cami ibrelerinin yaprak alanini 6lcerek cevresel kosullar
arasindaki iliskiyi belirlemis ve distik 1sik, yliksek su ve besin maddesi kosullarinda biylyen agaglarda, diger ekolojik
kosullara gore daha yiksek yaprak alan degeri bulunmustur. Calisma sonucunda, ibre gelisimi sirasinda su varhginin,
agaclar arasindaki yaprak alan degiskenliginde dnemli bir etki oldugu sonucuna varilmistir.

Cizelge 3. Aydin Taskoy’deki agaglarin ibre 6zellikleri (Birinci dénem)
Table 3. Needle characteristics of trees in Taskéy Aydin / Kogarli (First term)

. |bre Agag No
Ozellikler Yasi 1 2 3 4 5 6 7 8 9 10 Ort
1 0.88 1.10 1.33 1.28 1.25 0.83 1.23 1.19 1.19 0.83 1.11
Boy 2 11.39 7.76 7.33 7.49 7.65 8.53 7.31 9.23 6.70 9.75 8.31
(cm) 3 12.91 10.04 9.39 9.09 11.70 12.50 10.52 12.93 9.99 10.94 11.00
Ort. 8.39 6.30 6.02 5.95 6.87 7.29 6.35 7.78 5.96 7.18
K(ar:':nmh)k 1 0.96 c 1.08 b 1.23a 1.30a 1.21a 1.31a 1.25a 1.26a 1.30a 1.22a 1.21b
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Cizelge 3 (devami). Aydin Taskoy’deki agaclarin ibre 6zellikleri (Birinci donem)
Table 3 (continued). Needle characteristics of trees in Taskéy Aydin / Kogarli (First term)
2 1.19bcd 1.09d 1.19bcd 1.20bcd 1.17cd 1.29ab 1.19bcd 1.36a 1.12d 1.26abc 1.21b
3 142bc 1.17d 1.19cd 1.26 cd 1.23cd 1.23a 1.29bc 1.38ab 1.24cd 1.26cd 2.38a
Ort. 1.19cd 1.11d 1.20 bc 1.25b 1.20bc 1.28a 1.24b 1.34a 1.22b 1.24b
1.23ef 1.26ef 2.65b 191a 1.79cd 136e 1.67cd 1.80¢c 1.59d 1.15f 1.64c

?g::;g 19.81a 11.42g 12.88e 12.94 i 12.15f 15.75d 12.27f 19.27b 10.02h 17.53c 14.40b
aget-l) 31.88b 16.15] 17.81g 16.49i 20.85d 33.73a 20.00e 28.28c 17.49h 19.12f 22.18a
Ort 17.64a 9.61i 11.11g 1045h 11.60e 16.95b 11.31f 16.45c 9.70i 12.60d

1 60.29h 61.84f 63.64b 62.15e 96.62a 60.07i 63.12c 62.32d 60.96g 60.37h 65.14a

Nem 2 56.35g 57.07e 56.91f 57.38c 57.10de 57.91b 57.226d 56.86f 56.96ef 61.32a 57.51b

(%) 3 5462g 5432h 5487e 54.65fg 5555b 56.71a 55.103d 54.72fg 55.35c 56.03 ef 55.19 ¢
Ort. 57.08h 57.74g 58.48c 58.06e 69.76a 58.23d 58.484c 57.96f 57.76g 59.24b

39.71b 38.16d 36.36h 37.85e 33.76i 39.93a 36.876g 37.69f 39.04c 39.63b 34.86¢

I\/ll(:;:e 4365a 4293c 43.09b 42.62e 42.90cd 42.09f 42.774d 43.14b 43.04bc 38.68g 42.49b
%) 4539b 45.68a 45.13f 4535d 44.45h 43.29e 4490f 4528c 44.65b 43.97g 44.81a
Ort. 42.92a 42.26b 4153f 4194d 4037h 4177e 41516f 42.04c 4224b 40.76g
LSD 0.05 boy_agac : 6d LSD 0.05 kalinlik_agac : 0.060** LSD 0.05 agirlik_agag : 0.119** LSD 0.05 nem/kurumadda_agac : 0.081%*
LSD 0.05 boy_yas : 6d LSD 0.05 kalinlik_yas : 0.037** LSD 0.05 agirlik_yas : 0.065** LSD 0.05 nem/kurumadde_yas : 0.041%*

LSD o.05 boy_aga¢*yas - od LSD o.05 kalinlk_agac*yas - 0.118** LSD 0.05 agirlk_agac*yas - 0.206** LSD o0.05 nem/kurumadde_agag*yas - 0.141**

6d: 6nemli degil **. %1 diizeyinde 6nemli

Bazi istisnalar haric bitiin bolgelerdeki agaclarda vejetasyon donemi sonunda, baslangica gore bitin yaslarda boy
ve kalinlikta meydana gelen artislara bagli olarak ibre agirligi ile kuru madde birikiminde de artislar meydana geldigi
tespit edilmistir (Sekil 1 ve 2). Yapragini dékmeyen tirlerde yaprak yasi ilerledik¢e, kuru madde miktarinin arttig
bilinmektedir (Niinemets ve ark., 2004; 2005). Birgok arastirici yaprak yasi arttik¢a, kalinhgin da arttigini ve bu artisin
ozellikle kuraga dayanimin artmasini sagladigini belirtmektedir (Arendonk & Poorter, 1994; Niinemets, 1999; Wright
& Cannon, 2001; Mediavilla ve ark., 2011). ibre yagsi ilerledikce boy, kalinlik, yas agirlk ve kuru madde
miktarlarindaki artis oraninin azaldigi gérilmektedir. Clnki bir yasli ibreler, iki 6rnekleme dénemi arasindaki stirede
gelisimlerini tamamlayarak esas boylarina ve kalinliklarina ulasmislardir. Diger yaslarda ise uzama ¢ok az olmustur.
Bu nedenle de énemli farkliliklar bir yasli ibrelerde meydana gelmistir. ibre uzamasi sirasinda sicakligin, uzama orani
ve miktarini belirledigi bilinmektedir. Kilci ve ark. (2012), bir yash ibrelerin boylarinin yillar itibariyle diizenli olarak
arttigini, iki ve Gg yash ibrelerin ise yillar itibariyle daginik bir seyir izledigini tespit etmislerdir. Uzama sirasindaki
sicaklik, ibre kuru agirligindaki degisiklikler yoluyla, ibrelerdeki besin konsantrasyonlarini dolayl olarak etkileyebilir
(Florence & Chuoung, 1974; Mead & Will, 1976; Bell & Ward, 1984). Olgun ibrelerde kuru agirhgin artisi
muhtemelen besin maddelerinin yapraklara girisinden daha hizhdir (Helmisaari, 1990) ve yapraklardan cok yillik
dokulara dogru besin emilimi meydana gelebilir (Luxmoore ve ark., 1981; Ostman & Weaver, 1982; Ryan &
Bormann, 1982; Boerner, 1985. Tyrrell & Boerner, 1986). Bu nedenle gerek yas arttikca gerekse vejetasyonun
ilerleyen donemlerinde ibrelerin agirlik ve kuru madde birikimlerinde artislar meydana gelmistir.

Cizelge 4. Aydin—Taskdy’deki agaclarin ibre 6zellikleri (ikinci dénem)
Table 4. Needle characteristics of trees in Taskéy-Aydin (Second term)

ibre Agac No

Yasi 1 2 3 4 5 6 7 8 9 10 Ort
1 10.59a 7.83d 9.33bc 11.15a 10.01ab 10.27ab 10.29ab 10.53a 8.66cd 10.50a 9.92b

Boy 2 10.67ab 7.25e 8.35de 8.67d 9.85bc 9.27cd 898cd 9.19cd 7.25e 11.18a 9.07c

(cm) 3 12.83a 10.28c 10.21c 10.84bc 10.20bc 12.86a 1096bc 11.92b 10.05c 11.67b 11.18a

Ort. 11.36a 8.45¢e 9.30d 10.22bc 10.02bc 10.80ab 10.08c 10.54bc 8.66de 11.12a

Ozellikler

Kalinhk

1.15 1.16 1.33 1.13 1.26 1.19 1.31 1.19 1.29 1.25 1.23
(mm)
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Cizelge 4 (devami). Aydin—Taskdy’deki agaclarin ibre ézellikleri (ikinci ddnem)
Table 4 (continued). Needle characteristics of trees in Taskéy-Aydin (Second term)

2 2.01 1.12 1.25 1.307 1.16 1.19 1.217 1.22 1.23 1.32 1.30

3 1.29 1.21 1.42 1.21 1.28 1.19 1.18 1.26 1.41 1.29 1.27

Ort. 1.48 1.16 1.33 1.21 1.23 1.19 1.23 1.22 1.31 1.29

1 17.46 13.02 15.30 19.63 15.76 20.76 19.77 19.09 14.26 17.25 17.23b

(Agl:::;:; 2 1933a 11.20h 13.79f 1549e 16.28d 16.74c 1549e 1550e 11.68g 18.72b 15.42c
aget-l) 3 27.26a 17.33g 18.38f 20.47c 20.47c 25.01b 1884e 21.04h 19.19d 21.94c 20.99a

Ort 21.35a 13.85j 15.82h 1853d 17.50f 20.84b 18.03e 1854g 15.04i 19.30c

1 58.04 cde 57.77 de 58.62 abc 58.33 bcd 59.29a 57.55e 59.30a 57.93 cde 58.14 cde 58.86 ab 58.38 a

Nem 2 54.08bc 54.04bc 54.71b 54.23bc 54.72b 54.19bc 54.72b 54.23bc 54.01c 56.29a 54.52b

(%) 3 53.39cd 52.99 cde 54.18ab 52.65ef 52.71def 52.27 bc 52.70 def 51.67g 52.076fg 54.76 a 52.94 c

Ort. 55.17c¢ 54.93cde 55.84b 55.07cd 55.57b 54.67cd 55.57b 54.61e 54.75de 56.64a

1 41.96abc 42.23ab 41.38 abc 41.67 bcd 40.71e 42.45a 40.71e 42.07 abc 41.86 abc 41.14 de 41.62 ¢

Kuru = 593ab 4596ab 4529b 4577ab 4528b 4582ab 4528b 4577ab 4599a 43.71c 45.48b

Madde

(%) 3 46.61de 47.02cde 45.82fg 47.35bc 47.29 bcd 47.73 ef 47.31 bcd 48.33a 47.92ab 45.24g 47.06a
(J

Ort. 44.83c 45.07abc 44.16d 44.93bc 44.43d 4533bc 4443d 4539a 45.26ab 43.37e

LSD 0.05 boy_agag - 0.675** LSDo.05 kalinlik_agag :0d LSD o.05 agirhk_agag - 0.057** LSD 0.05 nem/kurumadda_agag - 0.400**

LSD o.05 boy_yas + 0.369** LSD o0.05 kalinlik_yas - od LSD o0.05 agirlik_yas - 0.031** LSD o.05 nem/kurumadde_yas - 0.219**

LSD o.05 boy_agac*yas - 1.168** LSD o.05 kalinlk_agag*yas - od LSD o.05 agirlik_agac*yas - 0.055** LSD o.05 nem/kurumadde_agag*yas - 0.693**

o6d 6nemli degil ** %1 diizeyinde 6nemli

fbre Boyu (cm) (@) ibre Kalinlik (mm) (b)
20,00 2,00 1,60
11,02 10,05 1,27 1,33 1,27
1 =m  En 0B=
oo 1R ] 000
0iGM Taskoy 0iGM Taskoy
E 1. Donem M2.Donem B 1.Dénem M2.Dénem

Sekil 1. Orman isletme Sefligi alani ve Taskdy’de iki ddneme ait ortalama (a) ibre boylari (cm) (b) ibre kalinhig

(mm)
Figure 1. Average needle length (cm) and thickness (mm) in the area of Forest Management Directorate and
Taskoy
lbre Yas Agriik (g 100 adet™) (a) ibre Kuru Madde igerigi (%)
30,00 47.14
' 50,00
15.69 23.12 17.88 45.20 44.72
20,00 40.72
12.74 40,00 :
oo | I |
0,00 30,00
0iGM Taskoy 0iGM Tagkoy
B 1.D6énem M2.D6nem B 1.Dénem M2.Doénem

Sekil 2. Orman isletme Sefligi alani ve Taskdy’de iki ddneme ait ortalama (a) ibre yas agirliklari (g 100 adet™) (b)
ibre kuru madde icerikleri (%)
Figure 2. Average needle wet weight (g 100 needle™) and dry matter content (%) in the area of Forest
Management Directorate and Taskoy
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Sonug olarak, dnemli cam fistigi Gretim alanlarindan biri olan. Aydin-Kogarl’da Orman isletmesi Sefligi’ne ait alan
ve Taskoy olmak lizere iki farkh dogal yetisme alanindaki agaglarin ibre 6zelliklerinde bazi farkliliklar tespit edilmigtir.
Bu farkhhklar, genetik yapidan kaynaklanabilecegi gibi, iklim ve toprak 6zelliklerinden de ortaya gikabilir. Dolayisiyla,
bu farkliliklarin verimde degisimlere neden olabilecegi gz ardi edilmemelidir. Bu nedenle, bir boélgedeki hatta bir
agactaki kozalak veriminin artirilmasina yonelik yapilacak ¢alismalarda bu faktorler gbz ardi edilmemelidir.

TESEKKUR
Bu calismanin gerceklesmesi icin maddi destek saglayan Ege Universitesi Bilimsel Arastirma Projeleri
Koordinatorligl (Proje no: 22926)'ne tesekkir ederiz.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar catismasi olmadigini beyan ederler. Bu ¢alisma. birinci yazarin yiksek
lisans tezinin bir bélimudur.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan ederler.

ETiK ONAY BEYANI
Bu makalede insan veya hayvan deneklerle herhangi bir calisma bulunmamasi nedeniyle. etik onaya gerek
duyulmamaktadir.
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e Lol

iklim degisikligi ile gida iretim zincirinde meydana gelen zaruri degisimler tiiketicinin
tutum ve davranislarini etkilemekte ve piyasa diizenini sekillendirmektedir. Yapilan bu
calismada, Gretimde yasanan degisikliklere tlketicinin bakis agisi sorgulanmis, tutum ve
davranislari incelenmistir. Arastirma, tlke genelini temsilen 40 ilde 1013 kisiye anket
uygulamasi ile gerceklestirilmistir. Bulgulara gore, tuketicilerin %90’1 yerli Grinleri taze
haliyle tercih etmekte, taze lrine ulasilamadiginda ise dondurulmus (%36.75) Urinleri
satin almaktadir. Gida tliketiminde en ¢ok endise duyulan unsur, genetigi degistirilmis
organizmalardan (GDO) elde edilen Uriinler (%40.32) olarak tespit edilmistir. Gida
kaynakh hastalanmalara mikroorganizmalarin (%50.30) neden oldugu ifade edilmistir.
Ayrica gidanin glvenli olmasinin dnemsendigi (%26.06), ve gidanin glivenli olmasi halinde
lezzet (%4.87), gorintl (%15.63), ucuzluk (%42.31) gibi kriterlerin dikkate alinmadigi
belirtilmistir. Sonu¢ olarak, Turkiye’de tuketicilerin bilimsel veriler ile aydinlatiimasi,
endise duyulan bir¢cok konunun iklim degisimi ile daha da i¢ ice olacaginin ifade edilerek,
farkindaliklarinin artirilmasi gerektigi tespit edilmistir.

ABSTRACT

Climate change and necessary changes in the food production chain affect consumers'
attitudes and behaviors and shape the market order. In this study, the consumer's
perspective on changes in production was questioned and their attitudes and behaviors
were examined. The research was conducted by surveying 1013 people in 40 provinces
representing the whole country. According to the findings, 90% of consumers prefer fresh
local products and buy frozen products when fresh products are not available (36.75%).
It was found that the most concerned factor in food consumption is products obtained
from genetically modified organisms (GMO) (40.32%). It was stated that foodborne
diseases are caused by microorganisms (50.30%). In addition, it was stated that the safety
of food is important (26.06%), and criteria such as taste (4.87%), appearance (15.63%),
and cheapness (42.31%) are not taken into consideration if the food is safe. As a result,
it was determined that consumers in Turkey should be enlightened with scientific data
and their awareness should be increased by stating that many issues of concern will
become more intertwined with climate change.
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GiRIS

iklim degisimi ve degisimin hissedilen etkileri diinyanin en énemli sorunlari arasindadir. Sanayi devrimi sonrasi
endistrilesme, asiri kentlesme, yogun bitkisel ve hayvansal gida dretimleri, iklim degisiminin en 6nemli
sebeplerinden olan sera gazlarinin (retimini artirmaktadir (IPCC, 2014). iklim degisimi ile yeryiziinde, bircok
istenmeyen ve kontroli mimkiin olmayan durumun ortaya ¢cikmasi, en fazla hissedilenleri ise mevsim normallerinin
disinda seyreden sicakliklar ve doga olaylari olarak goze carpmaktadir (Bhandari ve ark., 2017; Fernihough &
O'Rourke, 2021).

Mevsim normallerinin degisimi, verimli tarim alanlarinin azalmasina ve su kaynaklarinin tikenmesine neden
olmaktadir (FAO, 2009; Allan ve ark., 2020; Acibuca ve ark., 2022). Bu durum dogrudan bitkisel gida kaynaklarinin
slrdurulebilirligini  etkilemekte, ayni zamanda hayvancilikta beslenme kaynaklarinda sorunlara neden
olabilmektedir. Cevresel faktorlerin degisimi ayrica karasal ve sucul hayvanlarda strese bagh fizyolojik
farklilasmalara neden olmaktadir. Basta mevsimsel gelisen Greme faaliyetleri olmak tzere, cografi dagihm, bolluk,
goc sekilleri, go¢ zamanlarinda kaymalar ile av-avcl dinamiklerinde degisime yol agmaktadir (Burge ve ark., 2014;
Vural, 2018). Yine bu faktorler hayvanlarda hastaliklara yatkinlik, dogurganlik oranindaki degisimler ve yavru
olimlerinde artislara neden olarak strdurulebilirligi etkilemektedir (Polsky & von Keyserlingk, 2017; Nawab ve ark.,
2018; Godde ve ark., 2021). Ortaya cikan tiim bu cevresel, ekonomik ve sosyal baskilarin sonucu olarak iklim
degisikligine ¢6zim arayislari hiz kazanmaya baslamistir (Kaya, 2021).

Gida Uretiminde strdurulebilirlik, simdiki ve gelecek nesiller i¢cin dogal kaynak tabaninin yénetimi ve korunmasi ile
tarim, ormancilik ve balikgilk sektorlerinde toprak, su, bitki ve hayvan genetik kaynaklarinin korunmasi, gevresel
acidan bozulmayan, teknik agidan uygun, ekonomik agidan uygulanabilir ve sosyal agidan kabul edilebilirligi
kapsamakta, tiketicinin slrekli tatminini saglayacak sekilde yonlendirilmesi olarak sekillendirilmektedir (FAO,
1989). Gida liretiminde sirdirilebilirligin saglanmasi igin, gida kaynaklarinin ve Gretiminin iklim etkilerine paralel
olarak degistirilmesi gerekmektedir. Yeni teknolojilerin kullanimi ve genetigi degistirilmis Grlinlerin Gretiminin
yayginlasmasinin yaninda, degisen ¢evresel sartlara uyum icin hastalik 6nleyici, bagisiklik artirici, hormon ile takviye
edici kimyasal kullaniminin da yayginlasmasi zaruri gériinmektedir (Lake ve ark., 2012; Van der Spiegel ve ark., 2012;
Perry ve ark., 2013; Rojas-Downing ve ark., 2017). Gida givenligi, biyolojik ve kimyasal bir¢cok faktor ile
sekillenmekte, genel olarak insan sagligina zararh oldugu bilinen kimyasal bilesik veya biyolojik canlilarin insan
tiketimi icin Uretilen gidalarda izin verilen/tolere edilebilir seviyelerde yer almasi veya yer almamasini glivence
altina almaktir (FAO, 2009; Akkerman ve ark., 2010; Ding ve ark., 2022). Dolayisiyla bu uygulamalar stirdirulebilirligi
desteklemekle birlikte, glivenli gida Uretim sistemlerinin ve sireglerinin tiketici tarafindan sorgulanmasina sebep
olmaktadir (Wallace ve ark., 2018; Godfray ve ark., 2018; He & Li, 2020; Godde ve ark., 2021). Yapilan bu ¢alismada,
kiiresel iklim krizi ile beraber degisen gida Uretim faaliyetlerinin tiketicilerdeki yansimasinin belirlenmesi,
tuketicilerin tutum ve davranislarinin anlasilabilmesi hedeflenmistir. Arastirma kapsaminda, Turkiye genelini temsil
eden 40 ilde anket uygulamasi yapilmis, tiiketicilerin satin aldiklari irlinlerde risk unsuru olarak gérdikleri unsurlar,
tercih ettikleri gidalarin nitelikleri sorgulanmis genel anlamda gida glivenligi konusunda farkindaliklari belirlenmeye
calisiimistir.

MATERYAL ve YONTEM

Arastirmanin materyalini, anket verileri olusturmaktadir. Arastirma 2019 yilinda Tirkiye’deki yedi bolgeyi temsilen
secilen 40 ilde gerceklestirilmis, uygulamaya 18 yas ve lzeri toplam 1013 tiketici katilim gostermistir. Calismada
esit olasilikh basit rasgele 6rnekleme yontemi uygulanmis ve evren birim sayisi 10.000’in (zerinde oldugu
durumlarda 6rnekleme hacmi asagidaki esitlik kullanilarak elde edilmistir (Yazicioglu & Erdogan, 2004; Caylak ve
ark., 2019).

72


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 71-83 Arastirma Makalesi / Research Article

_ PxQxZz3
=

Eq.(1)

n: Ornekleme hacmi, P: S6z konusu olayin gerceklesme olasiligi (0.5), Q (1-P): Séz konusu olayin gergeklesmeme
olasiligl (1-0.5), Za: Glven katsayisi (%5’lik hata payi icin bu sayi 1.96 alinmaktadir), d: Olayin goriilis sikligina gére
kabul edilen 6rnekleme hatasidir (0.05).

istatistiksel analiz

Arastirmada elde edilen veriler, Microsoft ofis programlari kullanilarak derlenmis ve SPSS (Statistical Package of the
Social Sciences) versiyon 27.0 programi ile istatistik verileri elde edilmistir. Elde edilen sonuclar, ilgili capraz tablolar
kurularak; Chi-Kare (x), Fisher’s Exact, Mann-Whitney U, Kruskal Wallis testleri kullanilarak analiz edilmistir.
Degiskenler arasindaki iliskilerin istatistiksel olarak anlamliligi ise P<0.05 diizeyinde kabul edilmistir.

BULGULAR ve TARTISMA

Arastirma Ulke genelinde iklim, kiltlr, sanayi ve gida Gretim aginin farkh yogunluklarda oldugu tim bolgeleri
kapsayan bir ¢alisma alaninda gergeklestirilmistir. Bu ¢alisma alaninda iklim krizine bagh olarak gida sektériinde
meydana gelen veya gelecek olan degisimlerin tiiketici Gzerindeki etkileri, dogrudan ve dolayli olarak sorulan sorular
ile incelenmistir. Bu kapsamda tiketici bilincine etkisi olabilecegi diislinlilen sosyo-demografik parametreler anket
kapsaminda sorulmus ve elde edilen bilgiler Cizelge 1’de 6zetlenmistir.

Cizelge 1. Tliketicilerin cinsiyet, yas ve 6grenim durumu dagilimlari (n: 1013)
Table 1. Distribution of the consumers by gender, age, and education level (n: 1013)

Degisken Grup Frekans (f) Yiizde dagilim (%)
18-25 415 41.0
26-35 237 23.3
Yas 36-45 194 19.2
46-55 109 10.8
55« 58 5.7
Cinsiyet Kadin 619 61.1
Erkek 394 38.9
ilkégretim 116 11.5
Lise 334 33.0
Ogrenim durumu Lisans 448 44.1
Yuksek lisans/Doktora 103 10.2
Okur-yazar degil 12 1.2

Katilimcilara ilk olarak “ithal ya da yerli Giriin tercihiniz ne olurdu?” sorusu ydneltilmistir. Elde edilen cevaplara gére
tuketicilerin %90’1 yerli Grin tercih edeceklerini bildirmis, ithal Grlin tercih edenler ise %10 oraninda kalmistir. Elde
edilen cevaplarin, sosyo-demografik yapiya gore istatistiki iliskileri ise Cizelge 2’de verilmistir. Sorulan bu soru ile
tiketicilerin, kiiresellesen gida pazarinda gelistirilen stratejilerden biri olan ve 6zelikle iklim krizinin artan etkileri ile
zaruri olarak genisleyen ithal Girlin pazarlari hakkindaki gorisleri dolayli sekilde incelenmistir.
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Cizelge 2. Tuketicilerin yerli-ithal gida tercihinin cinsiyet, yas ve 6grenim durumuna gore farkliliklarinin istatistiksel
iliskisi
Table 2. Statistical relationship between consumers' domestic-imported food preferences according to gender, age
and education level

Degisken Grup Yerli iiretilmis gida ithal edilmis gida
Kadin
Erkek
18-25
26-35
Yas 36-45 X?=11.449 p=0.022* sd=4
46-55
>55
ilkégretim
Lise
Ogrenim Durumu Lisans X?=14.091 p=0.007* sd=4
Y.Lisans-Doktora
Okur-Yazar degil
* Gruplar arasinda istatistiksel agidan anlamh bir farkhhk vardir (p<0.05).

Cinsiyet X2 =3.776 p=0.052 sd=1

Bireylerin yerli ve ithal Urilin tercihi sosyo-demografik acidan incelendiginde, yas ve 6grenim durumlarina gore
tercihlerde istatistiksel agidan anlamli farkhlk oldugu tespit edilmistir. Bu farkliligin 6zellikle 18-25 ile 36-45 yas
gruplari (X2=11.449, p<0.05) ve ilkdgretim gruplarindan kaynaklandigi belirlenmistir (X>=14.091, p<0.05) (Cizelge 2).
Verilere gore gida talebi artarken, iklim krizi ile birlikte politik kararlarin da etkili oldugu arz istikrarsizligina ithalat
ile aranan ¢ozlimler; ithal gidadaki bilinmezlik nedeniyle saglik agisindan bazi endiseleri beraberinde getirmektedir.
Bu durum ithal trtinlere karsi toplumda genel anlamda bir direng olusturmaktadir (Seker ve ark., 2011; Topcu, 2012;
Topcu & Uzundumlu, 2012). Ancak gelecekte degisen iklim etkilerine bagh olarak tarimsal Griinlerin yetistiriciliginde
onemli kaymalar meydana gelecegi ve ulasilamayan bazi yerli Uriinlerin yerini de ithal Uriinlerin alacag
ongorilmektedir (Aydin & Sarptas, 2018). Dolayisiyla gida pazarinda kiiresellesmenin devam edecegi ve ithal {riin
pazarlarinin tilkemizde daha da genisleyecegi aciktir.

Dilinya genelinde yasanan teknolojik gelismelerle beraber gida sektoriinde de, gidalarin islemeciligi yayginlasmis,
paketleme ve muhafaza kosullari da cesitlilik kazanmistir. Degisen iklim kosullarinda, 6zellikle bitkisel tGretimde
zamaninda elde edilen gesit ve miktarlar sekteye ugradigindan, taze gidaya erisim zorlasmaya baslamistir. Aslinda
taze gida formu, tiketicinin her zaman erismek istedigi ve satin alirken talebinde ilk sirada yer alan Griin seklidir.
islenmis gidalara yénelim daha cok farkli tat ve aroma kaynakli taleplerde s6z konusu olmaktadir. Bu galismada
katilimcilarin islenmis Grin ve givenli gida konusundaki fikirleri, bu baglamda sorulan “Taze {riin alamadiginiz
zamanlarda tercih ettiginiz islenmis triin sekli nedir?” ve sonrasinda tamamlayici olarak sorulan “Hangi gida tiirlinlin
saghk acisindan daha riskli oldugunu distinlyorsunuz?” sorulari ile 6lgiImastir (Sekil 1).
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n %36.75 n %32.38

%9.65
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M Konserve M Minimal islenmis W Etiketsiz gida - i§|enmi§ gida M Paketsiz gida
M Dondurulmus H Pisirilmis / vakum paketlenmis W Pastorize gida M Fermente gida

M Higbiri

Sekil 1. “Taze Urlin alamadiginiz zamanlarda tercih ettiginiz islenmis Uriin sekli nedir?” (a) ve “Hangi gidanin saglik
acisindan daha riskli oldugunu distiniiyorsunuz?” (b)
Figure 1. “What is the type of processed product you prefer when you cannot buy fresh products?” (a) and “Which
food do you think is more risky to health?” (b)

Ankete katilan tiketicilerin %23.25’lik kismi taze Uriin alamadiklarinda herhangi bir 6n islemden ge¢mis veya
islenmis Grunleri tercih etmeyecegi seklinde cevaplanmis ve bu goriis “Hangi Grlnleri saglksiz buluyorsunuz?”
sorusundaki, islenmis Grinleri sagliksiz buldugu gorisi ile (%32.38) de dogrulanmistir. Ancak, iklim degisimine bagli
olarak yakin gelecekte bircok taze lrline ulasimin zorlasabilecegi muhtemeldir (Thomas ve ark., 2019), dolayisiyla
tiketicinin islenmis Grlnler hakkindaki algisinin ve bu algiya etki eden faktorlerin iyi degerlendirilmesi
gerekmektedir. isleme teknolojileri arasinda, yapisal anlamda tazeye en yakin formda iriin veren teknoloji,
dondurma teknigidir. Bu anket ¢alismasi kapsaminda katilimcilarin birinci sirada dondurulmusg Griinleri (%36.75)
tercih ettikleri ve taze Uriine ulasamadiklari zaman donmus Girlini ikame olarak kullandiklari belirlenmistir (Sekil 2).
Donmusg Uriin sonrasinda ise katimcilarin konserve rlinleri (%23.15), Uglincl sirada ise pismis vakumlanmig
Urinleri (%9.65) tercih ettikleri tespit edilmistir (Sekil 2). Paketsiz (%31.69) ve paket lzerinde Urin bilgilerinin
olmamasi (%27.84), katilimcilarin tiiketimde tercih etmedikleri ve glivensiz bulduklari Griin gruplar olmustur.
Bireylerin yas ve egitim durumunun taze gida Urlnlerine ulasamadiklarinda alternatif gida Urtnlerin tercihine
istatistiki acidan 6nemli bir etkisinin olmadigi (P>0.05), ancak cinsiyetin bu tercihe 6nemli bir etkisinin oldugu
belirlenmistir (P<0.05) (Cizelge 3).

Cizelge 3. Tuketicilerin taze Urin alamadigl zamanlarda tercih ettigi gida tirlerinin cinsiyet, yas ve 6grenim
durumuna gore farkhhklarinin istatistiksel iliskisi
Table 3. Statistical relationship between the differences of food types preferred by consumers when they cannot buy
fresh products according to gender, age and education level

Degisken Grup Dondurulmus . En az. Pisirilmis ve val.kum Konserve Higbiri
islenmis paketlenmis
Cinsiyet :fs;:: X2 =12.273 p=0.015* sd=4
18-25
26-35
Yas 36-45 X2 =18.605 p=0.290 sd=16
46-55
>55
ilkdgretim
Ogrenim Lise
Lisans X?=14.597 p=0.554 sd=16
Durumu

Y.Lisans-Doktora
Okur-Yazar degil
* Gruplar arasinda istatistiksel agidan anlamh bir farkhhk vardir (p<0.05).
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Ankete katilan tlketicilerin sagliksiz olarak algiladigi Grin gruplarinin neler olduguna dair sorulan soruda ise
o6grenim durumunun tercihlere olan etkisinde istatistiksel olarak anlamli bir farkhlik oldugu tespit edilmistir
(X2=26.545, p<0.05) (Cizelge 4). Bu farkhhgin egitim durumuna gére siniflandirilan diger gruplardan farkli olarak,
ylksek-lisans doktora egitimine sahip tliketici gruplarinin, paketsiz gida secenegini sagliksiz gérmelerinden
kaynaklandigi belirlenmistir.

Cizelge 4. Tuketicilerin riskli gordukleri gidalarin cinsiyet, yas ve 6grenim durumuna gore farkliliklarinin istatistiksel
iliskisi
Table 4. Statistical relationship of the differences in the foods that consumers consider risky according to gender,
age and education level

Degisken Grup islenmis Gida Paketsiz Gida Pa;tlzglze Fermente Gida  Etiketsiz Gida
Cinsiyet Effe'ﬂ X2 =7.066 p=0.132 sd=4
18-25
26-35
Yas 36-45 X? =16.867 p=0.395 sd=16
46-55
>55
ilkdgretim
Ogrenim Lise .
Lisans X? =26.545 p=0.000%" sd=16
Durumu

Y.Lisans-Doktora
Okur-Yazar degil
2 Fisher’s Exact test; * Gruplar arasinda istatistiksel agidan anlamh bir farkhlk vardir (p<0.05).

Guvenilir gida, Uretiminden tlketimine kadar (tarladan sofraya) kimyasal, fiziksel, duyusal ve biyolojik agidan
korunmus, saglikl ve giivenilir bir sekilde tiketiciye sunulan gidalara denilmektedir. Gliniimizde tiketici saghgini
onemsemekte glvenli gida tiiketmek istemektedir. Gida tiiketimi nedeniyle hasta olmak, hem bireyin hem de
devletlerin istemedigi maddi ve manevi agidan kayiplarin yasandigi bir durumdur. Bu calismada katilimcilara
“Tukettiginiz gidada en ¢ok endise duydugunuz husus nedir?” sorusu sorulmus ve farkindaliklarinin seviyesini
anlamak tzere “Sizce gida tiilketimi sonucu hastalanmaya neden olan en 6nemli risk faktorii hangisidir?” sorusu da
yoneltilmistir.

H ~ %40.32

%623.62

%18.38

%3.66

%13.24

%13.04 %24.60

%5.93
9%6.92

M Tazelik kalitesi M Taklit olmasi

e - M Mikroorganizma M Zirai ilag kalintis1 (Pestisit)
¥ Hileli (Tagsis) olmasi M GDO'lu olmasi M Katki maddesi M Yabanci cisim
™ Hijyenik kalitesi M GDO

Sekil 2. “Tlikettiginiz gidada en ¢ok endise duydugunuz husus nedir?” (a) ve “Sizce gida tiiketimi sonucu
hastalanmaya neden olan en 6nemli risk faktori hangisidir?” (b) sorularina verilen cevaplarin dagilimlari
Figure 2. Distribution of answers to questions asked as “What is the issue you are most concerned about in the
food you consume?” (a) and “Which do you think is the most important risk factor causing illness as a result of
food consumption?” (b)
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Katilimcilarin verdikleri cevaplarda en ¢ok endise duyulan hususun %40.32 orani ile genetigi degistirilmis
organizmalardan (GDO) elde edilen drinlerin oldugu goértlmistir (Sekil 2). Genetigi degistirilmis Grin,
organizmanin yetersiz bir 6zelliginin glglendirilmesi veya kendi dogasinda bulunmayan bir 6zelligin organizmaya
kazandirilmasiyla, elde edilen Grinlerdir. Bu Girlinlere transgenik trinler de denilmektedir. Glinimuizde Gretilmekte
olan transgenik trunler ilk baslarda, daha fazla Griin almak ve Asya (ilkelerinde gorilen beslenme yoksunlugunun
online gegmek icin baslatiimis olsa da, bugtin acil ihtiyag olan iklimsel etkilere dayanikh Griin gelistirme ¢alismalarina
agirhk verilmis ve iretimler artirnlmistir (Diamond ve ark., 2020). Ote yandan giiniimiizde marketlerde sikca
gorduglimuiz Urlinlerde etiket bilgisi eksikligi, Gretim tekniginin tlketici tarafindan bilinmemesi, ¢evresel kaygilar
gibi vb. nedenler tlketiciyi kaygilandirmaktadir. Dolayisiyla bu driin grubu hakkinda bilgi eksigi bulunan
katilimcilarin, genetigi degistirilmis organizmalardan Uretilen Urinleri tehdit olarak algiladig, ancak hastalanma
olgusu ile bagdastirmadigi (%6.92) gorilmustir (Sekil 2).

Katilimcilarin hastalanmaya neden olan en 6nemli risk faktorii sorusuna verdigi cevaplarda, mikrobiyolojik risk
faktoriinln ilk sirada geldigi (%50.3), onu ise zirai ilag kalintilari faktoriiniin (%23.62) takip ettigi gorilmustir (Sekil
2). iklim krizi ile bircok hastalik yapici mikroorganizmanin gelisimine uygun sartlarin olustugu ve gida
isleme/tasimaciliginda cevresel kosullarin kontroliiniin zorlastigi bilinmektedir. Bdylece kiresel gida guvenligi
riskinin arttigi ve gelecekte givenli gidaya ulasimin zorlasabilecegi bilimsel calismalarla da desteklenmektedir
(D'Souza ve ark., 2004; Van der Spiegel ve ark., 2012; Wu ve ark., 2016; Caminade ve ark., 2019; Godde ve ark.,
2021). Bu durumun bu calismada da, tiketici tarafinda karsilik buldugu ve en 6nemli gida kaynakl hastalik etmeni
olan mikroorganizmalar hakkinda da bir farkindaligin olustugu anlasiimaktadir.

Gida Urinlerinde endise duyulan hususlarda, ankete katilan tiketicilerin algilarinin cinsiyet, yas grubu ve 6grenim
durumuna gore 6nemli anlamli degisiklikler gosterdigi belirlenmistir (Cizelge 5).

Cizelge 5. Tuketicilerin tikettikleri gidada en ¢ok endise duydugu hususlarin cinsiyet, yas ve 6grenim durumuna gore
farkhliklarinin istatistiksel iliskisi
Table 5. Statistical correlation of the differences in the food consumers are most concerned about according to
gender, age and education level

Degisken Grup Hijy.eni!( Taz‘elik. HiIeI'i. (Ta§§i§) Taklit GDO’lu
kalitesi kalitesi tiriin olmasi olusu
Cinsiyet Eflfe'z X2 =20.243 p=0.000* sd=4
18-25
26-35
Yas 36-45 X2 =47.001 p=0.000* sd=16
46-55
>55
ilkégretim
Ogrenim Lise
Lisans X?=41.113% p=0.000* sd=16
Durumu

Y.Lisans-Doktora
Okur-Yazar degil
a Fisher’s Exact Test; * Gruplar arasinda istatistiksel agidan anlamli bir farklilik vardir (p<0.05).

Ozellikle hileli ve taklit Griin secenegine verilen yanitlarda tiim sosyo-demografik degiskenlerin istatistiki agidan
énemli bir farkhhgi tetikledigi (X2=20.243, p<0.05), yas gruplarinin hijyenik kalite ve GDO (18-25) ile tazelik kalitesi
(>55) seceneklerinde farkl diisiincelere sahip oldugu (X?=47.001, p<0.05), ilkégretim égrenim grubunun tazelik
kalitesi, lise 6grenim grubunun hijyenik kalite ve lisans 6grenim grubunun da tazelik kalitesi ile GDO se¢eneklerinden
farklh oranlarda endiseleri istatistiksel olarak énemli bulunmustur (X>=41.113, p<0.05) (Cizelge 5). Ankete katilan
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tuketicilerin gida kaynakli hastalanma nedeni olarak gordukleri degiskenler ve sosyo-demografik yapilari arasindaki
iliski Cizelge 6’de belirtilmistir.

Cizelge 6. Tiketicilerin gida zehirlenmesinin nedeni olarak dusindikleri etkenlerin cinsiyet, yas ve 6grenim
durumuna gore farkhliklarinin istatistiksel iliskisi
Table 6. Statistical relationship between the factors that consumers think as the cause of food poisoning according
to gender, age and education level

Degisken Grup Bakteri  Katki maddesi  Pestisit Yabancicisimler GDO
Kadin
Erkek
18-25
26-35
Yas 36-45 X?=30.414 p=0.016* sd=16
46-55
>55
ilkégretim
Lise
Ogrenim Durumu Lisans X?=38.645 p=0.001* sd=16
Y.Lisans-Doktora
Okur-Yazar degil
* Gruplar arasinda istatistiksel agidan anlamh bir farkhhk vardir (p<0.05).

Cinsiyet X? =25.269 p=0.000* sd=4

Katilimcilarin cinsiyetleri ile gida kaynakli hastalik nedeni olarak gérdikleri degiskenler arasinda da istatistiksel
olarak anlamli farkhlik oldugu tespit edilmistir (X?=25.269, p<0.05). Bu farkliligin ise katki maddesi, pestisit ve GDO
seceneklerinin tercihinden kaynaklandigi belirlenmistir. Yas gruplarinda da istatistiksel olarak anlamli farklilik tespit
edilmis olup (X>=30.414, p<0.05), bu farkhhgin 18-25 yas grubunun gida kaynakli hastalanma nedenini
mikroorganizmalar ile yabanci cisimlerden; 36-45 vyas grubunun ise vyalnizca yabanci cisimlerden
kaynaklanabilecegini diisiinmelerinden oldugu anlasiimistir. Ogrenim durumuna gére ise yiiksek lisans-doktora
grubunun gida kaynakl hastaliklarda en 6nemli faktériin mikroorganizmalar oldugunu belirtmesi diger egitim
gruplarindan farkli olarak istatistiksel acidan énemli bulunmustur (X?=38.645, p<0.05) (Cizelge 6).

Uzmanlar, degisen iklim kosullari nedeniyle gidalarda kalite kaybi ile israfin 6nline gecilebilmek icin calismakta, bu
konuda yeni teknolojiler gelistirilmektedir (Armanda ve ark., 2019; Singh ve ark., 2021; Razavizadeh ve ark., 2021).
Buna karsin, tiiketicinin yeni uygulanan teknolojilere kaygi ile yaklastigi, endise duydugu gdzlenmektedir. Ureticinin
kullandigi yeni uygulamalarda, gidalarin yapisinda bazi degisimlerin meydana gelmesi kacginilmazdir ancak bu
degisimlerin tlketici istek ve algilarina gore sekillendirilmesi hem surdurilebilirlik, hem de tiketicinin talep ve
kabulii agisindan 6nem tasimaktadir. Bu baglamda g¢alismada, katilimcilarin gida Grlinlerinde dikkat ettigi ve
vazgecebilecegi hususlari anlayabilmek adina “Gida satin almak istediginizde givenli olma 6zelligine karsilik
hangisinden vazgecersiniz?” sorusu sorulmustur. ilgili soruya verilen cevaplar Sekil 3’de 6zetlenmis olup, cinsiyet,
yas ve 6grenim durumuna gore dagilimlari ise Cizelge 7'de sunulmustur.
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%42.31

%11.12

%26.06
9%4.87

M Lezzet M GOrint ® Ucuzluk ™ Katkisiz ™ Glvenli oldugu siirece farketmez

Sekil 3. “Bir gida satin almak istediginizde, o gidanin glivenli olma 6zelligine karsilik hangisinden vazgecersiniz?”
sorusuna verilen cevaplarin dagilimi
Figure 3. Distribution of answers to question asked as, “When you want to buy a food, which one would you give
up in return for the safety feature of that food?”

Ankete katilim saglayan tlketicilerin %42.31’i tiikettigi gidanin giivenli olmasi icin ucuzlugundan vazgegebilecegini
belirtirken, %26.06’s1 ise gidanin glvenli olmasinin tek kriteri oldugunu belirtmistir. Tiketicilerin yaklasik %15.63’lik
kismi ise gidanin gorintisiinden vazgecebilecegini ifade ederken, %11.12 lik kismi glivenli olmasina karsin katki
kullanimina riza gostermistir. Bu soruya verilen cevaplarin, cinsiyet, yas ve 6grenim durumlarina goére dagilimlarina
bakildiginda, cinsiyete gore en farkh gorls bildirilen cevabin %66.3’e %33.7 oranlari ile gidanin glivenli oldugu
surece diger ozellikler fark etmez, seceneginde goriulmustir (Cizelge 7).

Cizelge 7. Tuketicilerin gidanin glivenli olmasina karsin hangi 6zelliginden vazgecebileceginin cinsiyet, yas ve
6grenim durumuna gore dagilimi
Table 7. Distribution of consumers according to gender, age and education level on which feature of the food they
can give up despite the fact that it is safe

.. Ucuz Katkisiz o Giivenli oldugu

Degisken  Grup Lezzet Goriinti .

olmasi olmasi siirece fark etmez

n % n % n % n % n %

Cinsiyet Kadin 35 603 282 581 67 52.3 115 63.9 199 66.3

Erkek 23 39.7 203 419 61 47.7 65 36.1 101 33.7

18-25 28 483 203 419 51 39.8 89 494 98 32.7

26-35 13 224 124 256 33 25.8 37 20.6 75 25.0

Yas 36-45 6 10.3 86 17.7 17 13.3 27 15.0 75 25.0

46-55 6 10.3 48 99 17 13.3 18 10.0 34 11.3

>55 5 8.6 24 49 10 7.8 9 5.0 18 6.0

ilkégretim 13 224 42 8.7 19 14.8 11 6.1 36 12.0

.o Lise 17 293 147 303 48 37.5 56 31.1 104 34.7

Ogrenim .

Durumu Lisans 23 39.7 230 47.4 46 35.9 95 52.8 130 43.3

Y.Lisans-Doktora 5 8.6 58 120 14 10.9 18 10.0 27 9.0

Okur-Yazar degil 0 0.0 8 1.6 1 0.8 0 0.0 3 1.0

Yas gruplarina gore sonuglara bakildiginda, en geng yas grubunda (18-25 yas) katilimcilarin giivenli gida olmasina
karsilik en kolay goriintisiinden vazgegeceklerini ifade etmis (%49.4) olmalari dikkat ¢cekmistir. Bu yas grubunda dis
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gorinids 6nemli olmasina ragmen, giivenlik kaygisi gorlintiiniin 6niine gegmistir. Diger yas gruplarindaki katilimcilar
ise, 26-55 yas araliginda glivenligi oldugu slirece pahali Uriin alabileceklerini ve 55 yas lzerinde giivenli gida olmak
kaydiyla katki maddesini de Gnemsemeyeceklerini (%13.3) bildirmislerdir. Egitim seviyesine gore incelendiginde ise
givenli gida olmasina karsilik, ilkogretim dlizeyinde egitime sahip katilimcilarin givenli gidada lezzeti
onemsemeyecekleri (%22.4), lise mezunlarinin katki maddesini 6nemsemeyecekleri (%37.5), lisans diizeyinde
egitime sahip olan katimcilarin ise %43.3 oraninda giivenli oldugu siirece fark etmez segenegini tercih ettikleri
belirlenmistir (Cizelge 7). Bu bilgiler 1s18inda, tiiketicilerin satin alacaklari gida tGirtinlerinde genellikle giivenli oldugu
surece diger 6zelliklerindeki kayiplarin fark etmeyecegi, sonrasinda ise cinsiyet, yas ve egitim durumlarina gére diger
ozelliklerinden farkli oranlarda vazgecebilecekleri anlasiimistir. Bu sorudan elde edilen verilerin, gida Ureticilerine
iklim degisimine uyum saglamak amaciyla iriinlerinde zaruri olmasi muhtemel modifikasyonlari uygularken rehber
olabilecegi disiiniilmektedir. Ureticilerin (iriin hedef kitlesinin beklentilerine gére iriinlerini sekillendirmesi hem
surdardlebilirligin saglanmasi hem de tiiketicilerin glivenlik kaygilarinin giderilmesine imkan saglamasi agisindan
onem tasimaktadir.

Sonug olarak, kiresel iklim krizinin hammaddeden baslayarak tiiketici sofralarina gelene kadar, gidanin tim
stireclerini etkiledigi bir donem yasanmaktadir. Bu donemde surdirilebilir gida Gretim ve tiketim agini
olusturabilmek i¢in, hali hazirda yapilan ve gelecekte yapilmasi muhtemel liretim uygulamalarinin tiketici tarafinda
nasil algilandigini belirlemek 6nem tasimaktadir. Bu ¢alismadan elde edilen veriler genel anlamda tiketicilerin,
sosyo-demografik yapidan bagimsiz olarak, taze ve en az islem gormis gida tiketimine egimli oldugunu
gostermistir. Ayrica tlketicilerde, Uretim yontemlerine, etiket bilgilerine ve etiketsiz/paketsiz gidalara glvensizlik,
genel bir kani olarak gézlenmistir. Tliketicinin gida kaynakli hastalik risklerini nemli 6lglide tanimlayabildigi, ancak
endise duydugu konulara bunu yansitmadigi tespit edilmistir. Tim bu verilere dayanarak tilkemizde, tiiketicilerin
farkindaliginin artirilmasi gerektigi, egitimlerle ve dogru bilgilerin seffaf paylasimi ile bunun saglanabilecegi
ongorilmustir. Bu baglamda kapsamli ve gilincel bilimsel ¢alismalar ile gida Uretim faaliyetlerinin iklim degisim
sureci dikkate alinarak yonlendirilmesi ve bunun tiketici ile paylasilarak biling olusumunun saglanmasi gerektigi
distnulmustar. Uygulanan Uretim faaliyetlerine tiiketicinin kabul onayi sektor ve llke ekonomisi agisindan 6nem
tasimaktadir.
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The costs of agricultural input are reduced by significant out-of-pocket health bills, which
results in decreased productivity or poverty. The study examined the effect of out-of-
pocket health expenditure on technical efficiency of rice producers in southwest Nigeria,
using a translog functional form approach. The study's samples were selected using a
multistage sampling procedure. The findings had a mean area of farmland cultivated
(3.02ha), output obtained (2438.33Kg), cost of drugs and herbs (%8,253.44; $23.19), cost
of medical consultation (#&1,378.82; $3.87), cost of feeding (8751.57; $2.11), cost of
travelling (8732.96; $2.06) and cost on preventive measures (8#651.11; $1.83). On average
rice farmers lost 32.37 days to illness and healthcare facilities were located 20.67Km from
the farmers home. The rice farmers were able to obtain 91.5% output from their input mix.
Area of farmland cultivated, quantity of seed, quantity of herbicide and tractor hour hired
positively influenced rice output while labor and quantity of insecticide had negative
effects. Increased cost of; drugs and herbs, medical consultation, and distance to
healthcare provider decreases technical efficiency while increase in preventive cost of ill-
health, and contact with health extension workers increase technical efficiency. The study
concluded that rice growers were not operatin on the frontier.

OzZET

Tarimsal girdi maliyetleri, Gnemli dl¢lide cepten saglik faturalari ile azaltilmakta ve bu da
Uretkenligin veya yoksullugun azalmasina neden olmaktadir. Calisma, cepten yapilan saglik
harcamalarinin giineybati Nijerya'daki piring Ureticilerinin teknik verimliligi tzerindeki
etkisini, translog fonksiyonel form yaklasimi kullanarak inceledi. Calismanin érnekleri cok
asamali bir ornekleme prosediiri kullanilarak secildi. Bulgular, ekili tarim arazilerinin
ortalama bir alanina (3.02ha), elde edilen c¢iktiya (2438.33 Kg), ilag ve bitki maliyetine
(N8,253.44; 23.19 S), tibbi konsiiltasyon maliyetine (81,378.82; 3.87 S), beslenme
maliyetine (8751.57; 2.11 $), seyahat maliyetine (732.96 &; 2.06 S) ve énleyici tedbirlerin
maliyetine (8 651.11; 1.83 $) sahipti. Ortalama olarak, piring ciftcileri hastaliktan 32.37 giin
kaybetti ve saglik tesisleri ciftcilerin evinden 20.67 km uzaktaydi. Piring ciftcileri, girdi
karisimlarindan% 91,5 cikti elde edebildiler. Ekili tarim arazilerinin alani, tohum miktari,
herbisit miktari ve ise alinan traktor saati piring Gretimini olumlu yénde etkilerken, isgilik
ve bocek ilact miktari olumsuz etkilere neden olmustur. Artan maliyet; ilaclar ve otlar, tibbi
konsultasyon ve saglk hizmeti saglayicisina olan mesafe teknik verimliligi azaltirken, kot
saghgin 6nleyici maliyetindeki artis ve saghk uzatma c¢alisanlariyla temas teknik verimliligi
artirmaktadir. Calisma, giftcilerin sinirda faaliyet gostermedigi sonucuna varmistir.

Cite/Atif

Aboaba, K.O., Mukaila, R., Obalola, T.O., Oladeji, S.0., & Afolayan, S.0. (2024). Impact of out of pocket health expenditure
on rice producers’ technical efficiency in south-west Nigeria. Mustafa Kemal Universitesi Tarim Bilimleri Dergisi, 29 (1), 84-
95. https://doi.org/10.37908/mkutbd.1340849



https://dergipark.org.tr/tr/pub/mkutbd
https://dergipark.org.tr/tr/pub/mkutbd
https://doi.org/10.37908/mkutbd.1340849
https://orcid.org/0000000328420974
https://orcid.org/0000000238381924
https://orcid.org/0000000328420974
https://orcid.org/0000000328420974
https://orcid.org/0000000328420974

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 84-95 ArastirmaMakalesi / ResearchArticle

INTRODUCTION

One of the most significant agricultural pursuits in Nigeria is rice farming. The third most popular staple grain in
Nigeria, rice is crucial for food security and brings substantially more income for farmers than other cash crops
(FAO, 2021). All agro-ecological zones in Nigeria, from the mangrove swamps of the Niger Delta to the arid zones
of the Sahel in the north, are used to produce rice on a small scale (Ojo et al., 2020; KPMG, 2019) with an average
yield of approximately 1.8 tonnes per hectare (Chidiebere-mark et al., 2019). However, 72% of the nation's total
rice crop is produced in North Western Nigeria (KPMG, 2019). Nigeria is the top producer of rice in West Africa and
the second-largest producer overall in Africa after Egypt (KPMG, 2019). Rice production in Nigeria has increased
from 3.7 million metric tons in 2017 to 4 million metric tons in 2018, but it still falls short of demand because the
nation imports more than 3 million metric tons each year, which costs more than USS 480 million in scarce foreign
currency (Kamai et al., 2020). In recent years, over 750 million tons of paddy has been produced on an area of
approximately 164 million hectares in the world. The majority of paddy farming is in Asia. China, India, Indonesia,
Bangladesh and Thailand are the leading countries in paddy production (Kaya & Ates, 2022). The majority of
Nigerian rice farmers now employ outdated technology with little to no upgraded input technology. Meanwhile,
rice farming involves several operations such as land preparation, making seedlings, nursing the seedlings, planting,
and harvesting which result in musculoskeletal disorders such as wrist disorders, and hand and back pain
(Swangnetr et al., 2014). Rice farming requires huge energy from farmers, especially land preparation. Some
Nigerian rice farmers still practice the traditional method of threshing by beating of paddy on wood which results
in drudgery, injury, and health challenges them. Farmers also suffered significant losses in agricultural production
as a result of the health risks that rural areas are susceptible to. Sick farmers are unable to visit their farms or
abandon their farm activities (Moses, 2017). These led to out-of-pocket health expenses incurred by farmers to
improve their health status.

Cost-sharing, self-medication, and other costs directly borne by private households are some examples of out-of-
pocket expenses in the healthcare industry. These costs are incurred by patients when their insurance does not
fully cover the cost of a health good or service (OECD, 2009). The impact of out-of-pocket health spending on
farmers, including their productivity, can be severe in the majority of developing nations where it is the main source
of healthcare finance. Farmers in Nigeria generally face high out-of-pocket expenses due to the low level of
insurance premiums purchased by them. The good health of farmers and agricultural productivity are important in
any nation because good health improves work effectiveness and individual productivity through enhancing
physical and mental capacities (Ajani & Ugwu, 2008). According to the human capital theory, those with better
health should be more productive workers (Séne & Badiane, 2016).

According to the Grossman theory of demand for health care, out-of-pocket medical expenses have an impact on
household productivity and well-being, which in turn affect health. When these payments reach a particular
threshold, which is when they account for a significant portion of the household budget, they might constitute a
financial burden (reducing household disposable income and forcing them to sell an asset to pay for medical
services) (Séne & Badiane, 2016). When out of pocket spending becomes catastrophic, they reduce the expenses
on agricultural input, thus leading to limited efficiency or impoverishment. This is because the money that the
farmers would have used to buy farm inputs, updated implements, or hire laborers and tractors was instead utilized
on treatment, which resulted in low productivity (Moses, 2017; Fanello & Baker, 2010).

Farmers in developing countries, including Nigeria, typically live in rural areas that lack adequate infrastructure like
good roads, clean water, and hospitals. The majority of health problems in rural areas are caused by treatable
conditions such as malaria, pains, meningitis, diarrhea, typhoid fever, HIV/AIDS, catarrh, and cough (Ojo et al.,
2018). Rural farmers were unable to access good health facilities which hindered their wellbeing and productivity.
In case of emergency, they need to travel many miles before accessing healthcare centers which resulted in the
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death of many rural dwellers. These, however, contributed to their poor health status and high out of pocket
spending. An improved health facility especially in rural areas is prerequisites to good health among the farmers
which will in turn improve their efficiency. This is because a healthy farmer will have the required energy needed
to be productive. Previous research on health and agriculture focused on the impact of ill health on farmers (Moses,
2017; Iheke & Ukaegbu, 2015; Egbetokun et al., 2014). Also, most studies on out-of-pocket expenditure
concentrated on its effect on the welfare of people (Aboaba, 2020; Amos et al., 2016; Rashad & Sharaf, 2015).
Meanwhile, how out of pocket expenditure by farmers affects their technical efficiency, especially rice production
in Nigeria received less attention. Thus, this study intends to fill the gap by investigating the impact of out-of-pocket
health expenditure on rice producer’s technical efficiency. Identifying the impact of out-of-pocket health spending
on rice farmers’ technical efficiency showed the linkage between out-of-pocket health expenditures and rice
farmers’ technical efficiency in a bit to produce efficiently and to improve rice farmers’ health status.

MATERIALS and METHODS

The study area

There are six states in Nigeria's southwestern region: Osun, Ogun, Oyo, Ondo, Lagos, and Ekiti. The study was
conducted in the state of Ogun. With a capacity of 15,000—20,000 tonnes per year, the state is one of the top
producers of rice in the southwest of Nigeria (Osabohien et al., 2018). The state has an estimated population of
3,728,098 according to the 2006 National Census (NPC, 2006). Its arable land area is 1,204,000 hectares, however,
only roughly 350,000 hectares of that are now being farmed. The state is fortunate to have good soil and climate
conditions that encourage the growth of food and cash crops including rice, maize, cassava, yam, cocoa, and citrus.

Sampling technique

The study samples were selected using a multistage sampling technique. The four Agricultural Development Project
(ADP) zones were purposively selected in the initial stage by choosing a sample block with the most rice being
grown there. In the second stage, a major rice-producing cell was selected by random sampling from the selected
blocks; in the third stage, three rice-producing villages were likewise selected at random using a table of random
numbers. The final step involved selecting twenty rice farmers at random from each village, totaling 240 rice
farmers in the sample. During the data cleaning process, only 220 responses representing 94%, were suitable for
analysis.

Data collection and analysis

With the aid of a standardized questionnaire, data were gathered. Data on the socioeconomic characteristics of the
rice farmers, data on the inputs and outputs of rice cultivation, and information on healthcare costs were elicited.
Descriptive and inferential statistics like mean, standard deviation, minimum, maximum, and stochastic frontier
analysis were used to analyze the acquired data.

Model specification

The impact of out-of-pocket health expenditure on rice producers' technical efficiency was estimated using
Stochastic Frontier Analysis (SFA) adopting a translog functional form technique. Because it lays fewer restrictions
than a Cobb-Douglas specification or any more conventional specification, the translog specification was chosen as
it represents a second-order approximation to any actual functional form (Tan et al., 2010).

The production frontier to be estimated is specified as;
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7
In(Y,) =38, +>.5,In X, +%Zj_lzi_l5jk In X, In X, +v; —u,
1= (1)
where, In(Y;) is the logarithm of rice output in Kilogram (outputkg), X; are rice production inputs, V; are stochastic
random errors, and U; are non-negative random errors accounting for technical efficiency in rice production.
The variable X;-X; represents area of farmland cultivated in hectares (areaha), quantity of seed planted in Kilogram
(seedkg), man-days of labor in adult equivalent (labor), quantity of fertilizer in Kilogram (ferilizerkg), quantity of
insecticide in litres (ginsect), quantity of herbicide in litres (gherb) and tractor in hours (Tractorhr) respectively.
According to Akinbode et al. (2011), an average male works for 8 hours each day when estimating man-days of
labor. The actual total hours spent working on farms were multiplied by 1 for men, 0.75 for women, and 0.5 for
children in order to convert them to male adult equivalent hours.

Efficiency model is specified as;

15
TE =4+ 2, 4K,

H (2)
where, TE; represents the technical efficiency of each rice farmers. The K variables represent farmers socioeconomic
and health variables that influence technical efficiency.

The variable name, measurement and hypothesized sign were described in table 1.

Table 1. Variable name, unit and hypothesized sign on technical efficiency
Cizelge 1. Degisken adi, birimi ve teknik etkinlik iizerindeki hipotez isareti

Name Variable Unit Expected signs

Age Age of household head Years +/-

Sex Sex of household head Dummy (1=male, O=female) +

Hhsiz Number of person per household Person +/-

Maritalsta™s Marital status of household head Dummy (1=married, +

O=otherwise)

Ysis Number of years spent in school Years

Cooperate Member of farmers’ cooperative Dummy (1=member,
association O=otherwise)

Farmexp Rice farming experience Years +

Cdrug Cost of drugs and herbs Naira -

Cconsultan™ Cost of medical consultation Naira -

Cfeeding Cost of feeding Naira -

Ctravelling Cost of travelling to healthcare Naira +/-
provider

Cpreventive Preventative cost Naira -

Dfproduction Number of days forgone production Days -

Dths Distance to healthcare facilities Kilometers -

Chew Contact with health extension workers Dummy (1=had contact, +

O=otherwise)

The number of production days lost due to illness was translated to adult equivalent by multiplying the number of days lost by
males by 1, females by 0.75, and children by 0.5 (Aboaba et al., 2019)
1 USD ($) is equivalent to 355.99 Naira (¥).
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RESULTS and DISCUSSIONS

Descriptive statistics of variables

Production variable result showed that the average area of farmland cultivated; seed, labor hours, fertilizer,
insecticide, herbicide, and tractor hours that was used to obtain 2438.33 Kg of rice were 3.02 ha, 337.89 Kg, 90.52
days, 342.33 Kg, 9.89 liters, 9.52 liters and 4.34 hours respectively. These results imply that rice output harvested
in the region is lower than that realized in Asia; this result is in line with the assertion of PwC (2018). With a mean
age of 54.34 years, a household size of six people, six years of education, and 26.35 years of agricultural experience,
roughly 73% of rice farmers were male. The percentage of married rice farmers and cooperative society members
was about 58% and 19%, respectively.

The average cost spent by the farmers on; drugs and herbs, medical consultation, feeding, travelling, and preventive
measures were §8,253.44 ($23.19), §1,378.82 ($3.87), 8751.57 (S2.11), 8732.96 ($2.06) and 8651.11 ($1.83)
respectively. It follows from this finding that rice farmers greatly overspend on their health and may have a negative
influence on the amount of income available for production which will invariably inhibit their productivity,
economic growth, and development (IFPRI, 2007). About 46% of the rice farmers had access to public healthcare
facilities, primary healthcare, and health centers were located within 20.7 Km from the farmer’s home; the farmers
lost approximately 32 days to illness when impaired by diseases and less than half had contact with community
health extension workers. The implication is that bringing healthcare facilities closer to the farmers and having
contact with health workers will reduce transportation costs and improve the appropriate use of healthcare
facilities. This outcome backs up the conclusions made by Aboaba et al. (2019).

Table 2. Descriptions of variables in the model
Cizelge 2. Modeldeki degiskenlerin tanimlar

Variable Mean Std. Dev. Min Max
Production variables

Outputkg 2438.33 2618.35 375 15000
Areaha 3.02 2.77 0.5 15
Seedkg 337.89 449.90 25 2500
Labor 90.52 66.05 18 180
Ferilizerkg 342.33 806.99 0 2000
Qinsect 9.89 12.41 0 60
Qherb 9.52 12.08 0 60
Tractorhr 4.34 7.28 0 36
Socioeconomic variables

Age 54.34 14.10 20 78
Sex 0.73 0.44 0 1
Hhsiz 5.88 2.44 1 12
maritalsta™s 0.58 0.49 0 1

Ysis 5.52 4.85 0 18
Cooperate 0.19 0.39 0 1
Farmexp 26.35 14.93 4 63
Health related variables

Cdrug 8253.44 4655.96 870 21900
cconsultan™ 1378.82 2133.81 0 12300
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Table 2 (continued). Descriptions of variables in the model
Cizelge 2 (devami). Modeldeki dediskenlerin tanimlari

Cfeeding 751.57 703.55 0 6000
Ctravelling 732.96 974.58 0 4700
Cpreventive 651.11 1099.99 0 6300
Dfproduction 32.37 19.22 3.5 61
Dths 20.67 25.53 0 100
Chew 0.46 0.50 0 1

Technical efficiency of rice farmers

Table 3 displays the findings of the Maximum Likelihood Estimates (MLE) of the parameters of the translog
functional form for rice farmers. Sigma-square and gamma, two variance parameters, were estimated to be 0.046
(p<0.01) and 0.550 (p<0.01), respectively. This conforms to the findings of Tanko and Obalola (2013). While the
gamma reveals systematic influences that are unaccounted for by the production function and the main causes of
random error, the sigma-square attests to the goodness of fit and accuracy of the distributional assumption about
the composite error term. This suggests that the differences in the technical inefficiency of rice farmers account for
around 55% of the variation in their output. Production estimates revealed that area cultivated (p<0.1), quantity of
seed (p<0.01), quantity of herbicide (p<0.01), and tractor hour hired (p<0.01) positively influence rice output while
labor (p<0.01) and insecticide (p<0.01) had a negative influence on rice output.

The coefficient of the cultivated farm area showed that a 1 % increase in the area of farmland cultivated with rice
would increase the output of rice by 1.398 %. The outcome is consistent with Muhammad-Lawal et al. (2013) who
reported a significant and positive relationship between the area of farmland cultivated and output. According to
the coefficient of quantity of seed, a 1% increase in the amount of seed planted would result in a 4.364% increase
inrice production. This result shows that the more seed that is planted, the higher the rice production. This outcome
is consistent with the position of Ulimwengu (2009) and Ambali et al. (2012) who reported a direct relationship
between output and quantity of seed planted. The output of rice decreased by 3.634% as a result of an increase in
labor hours. The result suggests that increasing labor use reduces rice production, a pointer that rice farmers were
not efficient in their use of labor. This is because the majority of rice farmers employ members of their households
on their farms, leading to a failure of the labor market. This outcome supports the work of Shittu (2014) that farm
household heads used their domestic labor inefficiently.

Table 3. Maximum likelihood estimates of technical efficiency
Cizelge 3. Teknik etkinligin maksimum olasilik tahminleri

Variable Coefficient Standard Error t-ratio
Constant 3.118%** 1.200 2.598
In(area) 1.398* 0.809 1.728
In(seed) 4.364%** 0.701 6.230
In(labour) -3.634*** 0.760 -4.783
In(fert) 0.635 0.419 1.515
In(insect) -0.450%** 0.147 -3.063
In(herb) 2.417%** 0.820 2.946
In(tractor) 8.062%** 0.948 8.508
In(area) x In(seed) 1.571*** 0.173 9.082
In(area) x In(labour) -1.348%** 0.193 -6.971
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Table 3 (continued). Maximum likelihood estimates of technical efficiency
Cizelge 3 (devami). Teknik etkinligin maksimum olasilik tahminleri

In(area) x In(fert) 0.221* 0.124 1.778

In(area) x In(insect) -0.099** 0.039 -2.537
In(area) x In(herb) 0.324 0.304 1.064

In(area) x In(tractor) -1.361%** 0.232 -5.858
In(seed) x In(labour) 0.986*** 0.185 5.335

In(seed) x In(fert) -0.289** 0.125 -2.310
In(seed) x In(insect) 0.248%** 0.055 4.489

In(seed) x I(herb) -0.475** 0.232 -2.050
In(seed) x In(tractor) 1.167%** 0.164 7.102

In(fert) x In(labour) 0.318*** 0.093 3.427

In(labour) x In(insect) -0.237%** 0.064 -3.696
In(labour) x In(herb) 0.020 0.094 0.209

In(labour) x In(tractor) -0.018 0.106 -0.173
In(fert) x In(insect) -0.076*** 0.025 -3.082
In(fert) x In(herb) 0.138*** 0.053 2.602

In(fert) x In(tractor) 0.128 0.086 1.497

In(herb) x In(insect) 0.055 0.044 1.254

In(insect) x In(tractor) 0.214** 0.087 2.451

In(herb) x In(tractor) 0.135 0.140 0.966

In(area)? -0.743* 0.402 -1.846
In(seed)? -1.806*** 0.221 -8.181
In(labour)? -0.124 0.238 -0.519
In(fert)? -0.136*** 0.044 -3.114
In(herb)? -0.797** 0.314 -2.538
In(insect)? 0.176*** 0.067 2.639

In(tractor)? 0.148*** 0.056 2.621

Diagnostic test

sigma-squared 0.046*** 0.010 4.710

Gamma 0.550%** 0.145 3.802

Log-likelihood function 88.095

LR test of one-sided error 43.197

Note: ***, ** and * means significant at 1%, 5% and 10% respectively.

On the coefficient of insecticide, a 1% increase in the amount of pesticide would reduce rice production by 0.45%.
This might be due to rice farmers using insecticides excessively or reducing their use to save cost. The coefficient of
herbicide showed that a 1 % increase in the use of herbicides will result in a 2.417 % increase in rice output. This
result implies that the use of herbicides enhances rice output. This is because weeds compete with rice for nutrient
and space, thus, the use of herbicide to control weeds increase rice output. A percentage increase in tractor hours
would increase rice output by 8.062%. This result is in line with the findings of Okoruwa et al. (2006).

Impacts of out of pocket healthcare costs on technical efficiency

Factors affecting the rice farmer’s inefficiency, the contribution of farmer’s characteristics, and healthcare related
variables were examined. The coefficient's positive sign denotes a detrimental impact on technical efficiency,
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whereas its negative sign denotes a positive impact. Because the majority of rice farmers are older and have more
knowledge of the factors impacting rice production, the coefficient of age suggests that as age increases, so does
the efficiency of the rice farmers. The result conforms to the findings of Shafig and Rehman (2000) and Adekunle
et al. (2016). The household size coefficient suggests that as the household size grows, the technical efficiency of
rice farmers declines; this conclusion is consistent with those made by Shittu (2014) and Adebayo et al. (2015).
Married household heads among the rice farmers are more technically efficient than their unmarried counterparts,
rice farmers who are members of cooperative associations are more technically efficient than those that did not
belong to cooperative association, and this may be because joining a cooperative enables farmers to combine their
resources and take advantage of significant economies of scale by getting necessary information towards efficient
production. This result supports that of Ayodele et al. (2020) that being a member of a cooperative association
increases productivity and level of market participation among farmers. The technical efficiency of rice farmers falls
when costs of drugs rise, which suggests that as farmers' out-of-pocket expenses rise, so does their technical
inefficiency. This is because, as farmers spend more on drugs, the amount of money available to purchase
production inputs will reduce thereby causing a decline in technical efficiency. This result corroborates the work of
Adekunle et al. (2016).

An increase in medical consultation cost reduces the technical efficiency of the rice farmers, the coefficient of
preventive cost implies that as the preventive cost against illness increases the technical efficiency of the rice
farmers also increases, this is so because prevention against illness increases the healthy time of the farmers, that
is, it reduces days forgone to production which would invariably increase the efficiency of the farmers; increased
distance from farmers home to healthcare facilities reduces technical efficiency while having contact with
community health extension workers increases the technical efficiency of the rice farmers. This result implies that
bringing healthcare services closer to farmers will increase their technical efficiency.

Table 4. Determinants of technical efficiency
Cizelge 4. Teknik etkinligin belirleyicileri

Variable Coefficient Standard Error t-ratio
Constant 0.525*** 0.190 2.767
Age -0.014*** 0.005 -2.887
Sex -0.124 0.079 -1.584
Hhsiz 0.046** 0.022 2.067
Maritalsta~s -0.272%** 0.097 -2.808
Ysis -0.011 0.009 -1.273
Cooperate -0.434%** 0.185 -2.343
Farmexp 0.002 0.003 0.558
Cdrug 0.1e-04* 0.1e-04 1.729
Cconsultan™ 0.6e-04** 0.3e-04 2.137
Cfeeding 0.1e-04 0.4e-04 0.312
Ctravelling 0.7e-04 0.6e-04 1.155
Cpreventive -0.19e-03*** 0.7e-04 -2.689
Dfproduction -0.003 0.002 -1.539
Dths 0.007** 0.003 2.564
Chew -0.309** 0.129 -2.405

Note: ***, ** and * means significant at 1%, 5% and 10% respectively.
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Technical efficiency distribution of the rice farmers

The efficiency distribution result revealed that the majority (74.67%) of rice farmers had technical efficiency greater
than 0.900, very low proportions (0.89%) had technical efficiency less or equal to 0.600, low proportions (2.22%)
had technical efficiency between 0.601-0.700, low proportions (4.44%) still had technical efficiency between 0.701-
0.800 while 17.78% had technical efficiency between 0.801-0.900. The rice farmers' mean technical efficiency was
0.915, which indicates that they were able to get 91.5% of their output from their input mix. This suggests that they
may increase their technical efficiency by 8.5%.

Table 5. Efficiency distribution of rice farmers
Cizelge 5: Piring ciftcilerinin verimlilik dagilimi

Efficiency range Frequency Percentage
<0.600 2 0.89
0.601-0.700 5 2.22
0.701-0.800 10 4.44
0.801-0.900 40 17.78
>0.900 168 74.67

Total 225 100.00
Mean 0.915

Minimum 0.569

Maximum 0.987

Figure 1 depicts the box plot distribution of rice farmers' technical efficiency scores; performance scores ranged
from 0.569 to 0.987, with the majority of scores falling around the mean efficiency score. The box plot's tails reveal
the degree of variability for the upper and lower 25% of quartiles. The long tail toward the lower 25% quartiles
demonstrated that there is a great deal of variation in performance scores for underperforming rice farmers located
in the quartile compared to the higher 25% quartile.

box plot of efficiency distribution
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Figure 1. Box plot distribution of technical efficiency
Sekil 1. Teknik etkinligin grafik dagilimi

In conclusion, the study looked at how rice farmers' technical efficacy was impacted by out-of-pocket health
expenditure. The technical efficacy of the rice farmers was estimated using a translog functional form. The result
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showed that the output obtained by the rice farmers was low and farmers spent a high amount on their health.
Input variables such as area of farmland cultivated, seed, labor, insecticide, herbicide, and tractor hours influenced
rice output while variables such as age, household size, marital status, cooperative membership, cost of drugs and
herbs, cost of medical consultation, preventive cost of ill-health, distance to the healthcare provider and contact
with community health extension workers influenced technical inefficiency. With their combination of inputs, the
rice farmers were able to produce 91.5% of their output. The positive and significant relationship between variable
inputs such as area of farmland cultivated, seed, herbicide, and tractor hours implies that better use of these inputs
could lead to higher output among rice farmers.

The negative relationship between health-related variables such as cost of drugs, cost of medical consultation, and
distance to healthcare provider showed that an increase in these variables decreases technical efficiency while an
increase in preventive cost and contact with health extension workers increases farmers’ technical efficiency. The
study concluded that rice farmers were not operating at the frontier and there’s a need for improvement to boost
their level of food security and economic well-being. This can be achieved with healthcare facilities located closer
to the farmers and equipped with essential drugs at a reduced cost. The study therefore recommends that farmers
should be supplied with disease preventing materials such as mosquito nets, and repellants. This will help farmers
reduce their out of pocket health expenditure and enable them to have access to better healthcare services which
will improve the healthy time available for production and their well-being.
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I cloLC)

Su ve azotun kontrolsiiz kullanimi hem Uretim maliyetlerinin artmasina hem de su
kaynaklarinin tiketilmesine neden olmaktadir. Ayrica su ve azotun etkili kullanimi depo
dayanimi ve kalitesini de artirir. Bu galismanin amaci; farkli sulama ve azotlu giibre
miktarlarinin depolama siresince patates yumrusunun protein igerigine etkisini
arastirmaktir. Calisma Nigde Omer Halisdemir Universitesi Tarim Bilimleri ve Teknolojileri
Fakultesi arastirma arazisinde alti farkli azot dozu (NO= 0 kg/da, N1= 10 kg/da, N2= 20
kg/da, N3= 30 kg/da, N4= 40 kg/da, N5= 50 kg/da) ana parsellere ve (g farkli sulama
uygulamasi (I1= Tam sulamanin % 66 azaltilmasiyla yapilan sulama, 12= Tam sulamanin %
33 azaltilmasiyla yapilan sulama, 13= Tam sulama= Tarla kapasitesi % 30 azaldiginda
sulama yapilan uygulama) alt parsellere gelecek sekilde tesadiif bloklarinda bolinmus
parseller deneme desenine gore kurulmustur. Sonuglara gore azot miktarinin artmasiyla
yumrudaki protein igerigi artis gdstermistir. Bununla beraber sulama miktarinin artmasi
protein iceriginde azalmaya neden olmustur. Diger yandan, depolama siiresi arttikca
protein icerigi artis gdstermistir. Nigde bolgesinde Agria patates ¢esidi 6zelinde yapilan bu
calismada su, glibre yonetimi ve depolama siiresinin patateste yumru proteini agisindan
blylk 6nem tasidigl sonucuna varilmistir.

ABSTRACT

Uncontrolled use of water and nitrogen cause both an increase in production costs and
the consumption of water resources. In addition, the effective use of water and nitrogen
increases the storage strength and quality. The aim of this study was to investigate the
effect of different irrigation and nitrogen fertilizer amounts on the protein content of
potato tuber during storage. Six different nitrogen doses (NO= 0 kg/da, N1= 10 kg/da, N2=
20 kg/da, N3= 30 kg/da, N4= 40 kg/da, N5= 50 kg/da) to the main plots and three
different irrigation applications (I1= irrigation with 66% reduction of full irrigation, 12=
irrigation with 33% reduction of full irrigation, 13= full irrigation= application with
irrigation when field capacity is reduced by 30%) in the sub-plots, divided plots in random
blocks were established according to the experimental design in the research field of
Nigde Omer Halisdemir University Faculty of Agricultural Sciences and Technologies.
According to the results, the protein content of the tuber increased with the increase of
nitrogen content. However, increasing the amount of irrigation caused a decrease in
protein content. On the other hand, the protein content increased as the storage time
increased.In this study, which was carried out with the Agria potato variety in the Nigde
region, it was concluded that water, fertilizer management and storage time are of great
importance in terms of tuber protein in potato.
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GiRIS

Patates, bugday, celtik ve misirdan sonra diinyanin dordiincii temel gida maddesidir (Reyniers ve ark., 2020;
Rosyidah ve ark., 2021). Ancak ekimi, ¢evresel kosullar, zararhlar, hastaliklar gibi bircok degiskenden etkilenir.
Ayrica patatesin su tiketimi ylksek ve giibreleme maliyeti oldukca fazladir. Patates yumrulari, indirgen seker ve
organik asitler dahil olmak tizere biylk miktarlarda karbonhidrat ve protein igerir. Patates kalitesi, yetistirme
kosullarina gore dnemli olglide degisir. Bu nedenle patates yumrularinin kalitesini iyilestirmek icin bitkinin toprak
ve gevre ile iliskisinin belirlenmesi dnemlidir (Xing ve ark., 2022).

Patates yumrusu taze agirliginda yaklasik % 2 ham protein icerir. Bununla birlikte, ham protein icerigi genotipe ve
yetistirme kosullarina baglh olarak 6nemli 6l¢lide degismektedir (Bartova ve ark., 2009). Sanli ve Karadogan (2012),
tarafindan yapilan ¢calismada farkli patates cesitlerinin protein oraninin % 1.73 ile 2.12 arasinda degisim gosterdigi
belirlenmis ve gesitler arasindaki farkin genetik yapidan kaynaklandigi bildirilmistir. Ayrica, patates yumrularinin
depolama boyunca protein oranlarinin kuru agirlik bakimindan % 9.26 ile 11.21 arasinda degistigi Kara (1996)
tarafindan yapilan ¢alismada belirlenmistir.

Patates yumrusunun taze agirhginin yaklasik % 80’i su ve % 20’si kuru maddeden olusur. Kuru maddesi ise yaklasik
% 60-80 nisasta ve % 10-20 oraninda proteinlerden meydana gelmektedir (Celik ve ark., 2015). Patates yumrusu
yliksek miktarda karbonhidrat icerdigi icin karbonhidrat kaynag olarak bilinir. Ancak, patateste bulunan
proteinlerin kullanim etkinligi neredeyse inek sitiine yakin degerdedir (Cin, 2022). Patates proteini bitkiler igin
onemli bir temel amino asit kaynagidir ve bilesimi yumurta proteininkine benzerdir (Wichrowska & Szczepanek,
2020). Patates yumrusunun kullanim amacina gére protein ve kuru madde oranlarinin farkli olmasi istenir.
Ornegin, yemeklik tiiketimde protein oraninin yiiksek olmasi istenirken, sanayilik patateslerde nisasta oraninin
yuksek olmasi gerekir (Karadogan ve ark., 1997). Yiiksek proteinli yumrularin islenmesi yliksek ekonomik degere
sahiptir ve patates nisasta endustrisi icin 6nemli ekonomik éneme sahiptir (Dourado ve ark., 2019). Patates
yumrusunun kalite ozellikleri birkag farkli etmene bagli olarak degisebilir. Farkl giibreleme ve sulama stratejileri
de kaliteyi etkileyen oOzellikler arasindadir. Ayrica depolanan patateslerde depolama kosullari ve siiresi patateste
kaliteyi etkilemektedir.

Patateslerin uzun siireli depolamaya uygunlugu, cesidin yetistiriime kosullarinin ve depolamanin etkisi altinda
degisebilen genetik ozellikleriyle iliskilidir. Cesitlerin depolamaya uygunlugu, yumrularin dormansi siresine,
yumrularda meydana gelen yasam sireglerinin yogunluguna, depolama sirasindaki mekanik hasara ve mantar ve
bakteri hastaliklarina karsi duyarliigina baghdir (Kotodziejczyk, 2016).

Yumrulardaki protein igerigi, patates kalitesinin degerlendirilmesinde 6nemli bir parametredir (Mitrus ve ark.,
2003). Azot, bitki biyimesinde hayati 6neme sahip bir bitki besin maddesidir ve yumru verimini ve kalitesini
saglamak icin gerekli bir girdidir. Patates, azot uygulamalarindaki dalgalanmalardan etkilenir. Dolayisiyla azot
uygulama miktari vejetatif blylime ile yumru verimini ve kalitesini olumsuz etkileyebilir (Ayyub ve ark. 2019). Azot
bitki blinyesinde daha fazla doku ve organ Uretmek igin meristematik aktiviteyi uyarici bir etki yaratarak bitki
bliyimesinde artis meydana getirir. Clinkli azot, nikleik asit, protein ve amino asitlerin temel bileseni olarak
blylmedeki biyokimyasal slreclerde 6nemli bir rol oynar (Westermann, 2005). Yapilan bazi calismalarda azot
uygulamalarinin artisi ile yumrudaki protein oraninin arttigi belirlenmistir (Karadogan ve ark., 1997, Awad ve ark.,
2007; Gao ve ark., 2017; Song ve ark., 2013; Oztiirk ve ark., 2010; Fontes ve ark., 2010).

Patates tariminda 6zellikle azotlu glibreler, bitkinin daha hizli gelismesi ile yumru veriminde olumlu etki yaratirlar.
Ancak azotlu gibrelerin asiri kullanimi, yumrularin depo dayanimi azaltir, hastalik ve zararlilara karsi savunma
mekanizmasini dusdrdr, yumrularin kullanim kalitesini azaltir (Tungtlirk ve ark., 2004). Ayrica, patates bitkisi
topragin su icerigine karsi ¢cok hassastir. Su stresi veya asiri sulama yumru veriminin ve kalitesinin diismesine
neden olur (Wang ve ark., 2011; Yang ve ark., 2017).

Patates yumrularinin protein icerigi sulamadan 6nemli 6l¢lide etkilenir ve sulama seviyesinin dlstrilmesiyle
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kademeli olarak azalir (Elhani ve ark., 2019). Patates yumrularindaki protein icerigi genellikle sulama rejimi ve
azotlu glibrenin mobilizasyonundan etkilenir (Djaman ve ark., 2021). Bahsedilen hususlardan yola g¢ikarak bu
¢alisma, farkli sulama ve azot miktarlarinin patates yumrularinda depolama boyunca protein igeriginin degisiminin
arastirilmasi amaciyla yapilmistir.

MATERYAL ve YONTEM

Calisma alti1 farkh azot seviyesi (NO= 0, N1= 10, N2= 20, N3=30, N4= 40, N5= 50 kg da -1 saf olarak) ve (¢ sulama
uygulamasindan (I1= Tam sulamanin % 66 azaltilmasiyla yapilan sulama, 12= Tam sulamanin % 33 azaltilmasiyla
yapilan sulama, I3= Tam sulama= Tarla kapasitesi % 30 azaldiginda sulama yapilan uygulama) olusmustur. Calisma,
Nigde Omer Halisdemir Universitesi Tarim Bilimleri ve Teknolojileri Fakiiltesi Arastirma ve Uygulama alaninda
2022 yili Gretim doneminde yapilmistir. Calismada materyal olarak bolgede yaygin olarak yetistirilen Agria (orta
gecci) patates gesidi kullanilmistir. Saplari dik, yapraklari biiyik, rengi koyu yesil ile yesil arasindadir. Blyiime
mevsimi yaklasik 110-120 giin olup, viral hastaliklara dayanikli, gec yanikliga orta derecede dayaniklidir. Tohumluk
yumrular, 29 Mayis 2022 tarihlerinde yari otomatik dikim makinesi ile dikilmis, 27 Eylil 2022 tarihinde hasat
edilmistir. Calisma, azot seviyeleri ana parselleri, sulama seviyeleri alt parselleri olusturacak sekilde tesaduf
bloklarinda bo6linmis parseller deneme desenine gore kurulmustur. Bloklar arasinda veri kaydinin
kolaylastiriimasi ve sulama uygulamalarinin birbirini etkilememesi igin ic metre bosluk birakilmistir. Her blok alti
ana parsele ayrilmis ve ana parseller 12 siradan, alt parseller ise 4 siradan olusmustur. Ana parseller arasinda iki
sira (210 cm) ve alt parseller arasindaki bir sira (140 cm) bosluk birakilmistir. Arazi hazirlig tamamlandiktan sonra
fosfor ve potasyum giibrelemesi (P20s, K0) 125:150 kg ha oraninda uygulanmistir. Azot uygulamalarinin yarisi
dikimle birlikte, diger yarisi ise yumru blylitme déneminin baslangicinda uygulanmistir. Potasyum ve fosfor
glbrelemesi ise dikim sirasinda uygulanmistir. Sira arasi ve sira lzeri mesafe sirasiyla 70 cm ve 30 cm olarak
uygulanmistir. Blyime mevsimi boyunca bitki koruma uygulamalari dizenli sekilde yapilmistir. Yumrulara
dikimden 6nce zararhlara karsi Thiamethoxam etken maddeli tarimsal ila¢ uygulanmistir. Blylime déneminde ise,
yaprak yanikhgina karsi ihtiyaca gore fungusit uygulamasi yapilmistir. Yumrular hasat edildikten sonra
etiketlenerek uygun depo kosullari altinda muhafazaya alinmustir.

Sulama sistemi ve bitki su tiiketimi

Patates tohumlarinin dikiminin ardindan damlatici araligi 30 cm ve damlatici debisi 4 L h* olan damlama sulama
sistemi araziye yerlestirilmistir. Tarla kapasitesini 6lcmek amaciyla toprak burgusu ile 0-20 ve 20-40 cm
derinliklerden toprak 6érnekleri alinmistir. Alinan &rneklerin analizi Ankara Universitesi Toprak Analiz
Laboratuvarinda atmosferik nem ylizdesi yontemiyle yapilmistir. Hacim agirhg icin ise gravimetrik yontem
kullaniimistir. Her parsele uygulanan sulama suyu miktari asagidaki esitlik (1) ile hesaplanmistir.

Sulama Miktari=[(Tk-Sn)/100xRd]xPaxPw (2)

Burada “Tk” tarla kapasitesini (%31), “Sn” sulama 6ncesi toprak nemini (%), “Rd” kok derinligini (mm), “Pa” parsel
alanini (m?) ve “Pw” islatilan alan yiizdesini temsil etmektedir. Pw degeri 1slatilan alan ¢apinin lateral araligina
bollinmesiyle hesaplanmistir.

Topraga kullanilabilir su tutma kapasitenin %30-40"1 kadar azaldiginda sulama uygulanmis, her azot parseline ayri

sekilde sulama uygulanmistir. Toprak nem igeriginin (%) takibi icin, her azot uygulamasinin tam sulama alanindan
3-4 giinde bir toprak érnekleri alinmis ve gravimetrik yéntemle (g g*) toprak nemi élcimii yapilmistir.
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Bitki su tliketimi (ETc, mm), su bitgesi esitligi kullanilarak her azot seviyesi icin 15 glnliik aralklarla asagidaki
esitlikle hesaplanmistir (2).

ETc=I+P +AS-D-R (2)

Burada; | sulama suyunu (mm), P yagis miktarini (mm), AS topragin nem degisimini (mm 60 cm™), D derine sizmayi
(mm) ve R ylizey akisini (mm) temsil etmektedir. Toprak nemi tarla kapasitesinden az olduguderine sizma sifir
kabul edilmistir. Sulama veya yagis sonrasi, toprak nemi tarla kapasitesini astig1 derine sizma tarla kapasitesiile
toprak nemiarasindaki farka sulama/yagis sonucunun eklenmesiyle hesaplanmistir.

Depolama kosullari

Hasat sonrasinda her azot ve sulama uygulamasindan 80-120 g agirhginda 150 adet yumru rastgele secilmistir.
Secilen yumrular Nigde Omer Halisdemir Universitesi, Tarim Bilimleri ve Teknolojileri Fakiiltesi biinyesinde
bulunan, sicaklik ve nem kontroll saglanabilen termik makinelerle sogutulan (6-8 °C sicaklik, % 90-95 nispi nem)
depoya ayri ayri kasalar halinde konulmus ve patates yumrulari ayni sartlarda 5 ay sire ile depolanmistir.
Depolama siiresince 20 giin araliklarla protein 6l¢timleri yapilmistir.

Bitki materyalinin hazirlanmasi

Her parselden hasat edilen patates yumrularina hasat sonrasinda ve her o6lgimden 6nce yikama dilimleme
islemleri uygulanmis ve ardindan oksidasyona bagli renk degisimini dnlemek icin érnekler -20 °C'de muhafaza
edilmistir. Muhafaza isleminden birkag¢ giin sonra yumrulara 80 °C sicaklik ve 0.110 mBar vakumda dondurarak
kurutma islemi uygulanmistir. Dondurarak kurutma isleminden sonra numuneler 06gltlilerek toz haline
getirilmistir.

Protein iceriginin belirlenmesi
Toplam protein igerigi, toplam azot igeriginin protein katsayisi olan 6.25 degeri ile ¢arpilmasiyla hesaplanmistir.
Toplam azot icerigi ise Kjeldahl yontemiyle belirlenmistir (Mitrus ve ark., 2003).

istatistiksel analiz

Calismada elde edilen veriler azotlu glibreleme ve sulama seviyeleri dikkate alinarak analiz edilmistir. Veriler, SAS
istatistik yazihmi kullanilarak varyans analizine tabi tutulmus ve ortalamalarin karsilastiriimasinda LSD
karsilastirma testi uygulanmistir.

BULGULAR ve TARTISMA

Farkl azot ve sulama uygulama parsellerine blylime mevsimi icinde uygulanan toplam su miktarlari Sekil 1'de
verilmistir. Uygulanan su miktarlari 11, 12 ve 13 icin sirasiyla 160.1, 241.0, 324.3 mm olmustur. Mevsimsel bitki su
tiketimi (ETc) degerleri ise Cizelge 1'de verilmistir. Mevsimsel ETc degerleri 11, 12, I3 igin sirasiyla 234.4, 293.3,
369,1 mm olarak elde edilmistir. Azot uygulamalari icin elde edilen degerlerde ise I1 ve 12 sulama dizeyi icin en
ylksek bitki su tiiketimi N4 uygulamasindan, I3 sulama dizeyi icin ise N1 uygulamasindan elde edilmistir. En dislik
mevsimsel Etc degerleriise |1 igin N3, 12 icin NO ve 13 icin N5 uygulamasinda gorilmustir (Cizelge 1).
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Sekil 1. Her sulama uygulamasi i¢in uygulanan kiimilatif su miktari (mm)
Figure 1. Amount of water applied for each irrigation application (mm)

Cizelge 1. Farkli sulama ve azot uygulamalarinin bitki su tiiketimi (ETc) (mm)
Table 1. Plant water consumption (ETc) (mm) of different irrigation and nitrogen treatments

Uygulamalar NO N1 N2 N3 N4 N5 Ortalama
11 227.7 246.6 235.8 219.3 250.2 227.4 234.5
12 268.8 289.9 311.5 283.3 314.2 292.6 293.4
13 344.8 401.6 387 348.6 395.2 337.8 369.1

Farkl azot miktari ve sulama uygulamalari patatesin protein igeriginde 6nemli derecede bir etki yaratmistir. Ayrica
farkl 6lcim zamanlari, azot x sulama, azot x 6lcim zamani, sulama x 6l¢lim zamani ve her g faktoérin birlikte
etkisi de 6nemli diizeyde olmustur (Cizelge 1). Hasatta, birinci, tG¢linci ve dérdincii élglimlerde en yiiksek protein
icerigi en yiiksek azot miktarindan (N5) elde edilmistir (Sekil 1). Bununla beraber, en yiiksek protein igerikleri ikinci
ve altinci olcimde N3, besinci Olcimde N4, yedinci 6lcimde N2, sekizinci 6lgimde NO uygulamalarinda
gbzlenmistir (Sekil 2). Sulama uygulamalarinda ise ikinci ve altinci 6l¢iim harig, diger bltin 6lgiimlerde en yiiksek
protein icerigi 11 uygulamasinda tespit edilmistir (Sekil 3). Azot miktarinin artmasiyla protein iceriginde bir artis
egilimi olmus, ancak depolama siiresinin artmasiyla protein icerigindeki artis sinirli kalmistir. Patates yumrusunda
protein igerigi, bitkinin yetistirildigi bolgeye, glibre kullanimina ve bitkinin fizyolojik yasina bagh olarak gesitler
arasinda ve ayni gesitlerde farklilk gosterebilir (Lachman ve ark., 2005). Azot miktarinin artmasiyla yumruda
protein icerigi artis gosterir. Ancak, protein icerigi azot miktarinin artmasiyla bazi durumlarda azalma da
gosterebilir. (Bartova ve ark., 2009). Trawczyniski (2021) tarafindan yapilan ¢alismada 150 kg ha dozuna kadar
mineral azotlu glibrelemenin protein Uzerinde dnemli 6l¢clide olumlu etkisi oldugu bildirilmistir. Ayni sekilde
Khafagy (2014) artan azot miktarinin yumrudaki protein icerigini artirdigini belirlemistir.

Farkl azot ve sulama uygulamalarinin depolama siiresince protein icerigindeki ortalama degisimi Cizelge 2’de
verilmistir. Cizelgeye gore depolama siresi arttikca protein igerigi artis gostermistir. Ancak azot x sulama
interaksiyonu depolama boyunca diizensiz bir seyir izlemistir. Depolamanin basinda ortalama protein igerigi % 11.
iken depolama sonunda % 13.5 olmustur. Bunun nedeni patates yumrularinin depolama sirasinda metabolik
faaliyetlerini devam ettirmesi ve depolama kosullarina bagl olarak binyesindeki suyu kaybetmesi olabilir.
Dolayisiyla, yumruda su kaybina neden olan metabolik faaliyetler kuru maddenin artmasina ve buna bagli olarak
protein igeriginin artmasina neden olmus olabilir. Ayrica, hasatta en yiksek protein igerigi IIN2 uygulamasindan,
en duslik ise 12N2 uygulamasindan elde edilmistir. Ayni zamanda, depolama sonunda en yiiksek protein icerigi
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I1INO uygulamasinda en disik ise I3N1 uygulamasinda bulunmustur. Depolamanin basindan sonuna kadar alinan
ortalama azot x sulama interaksiyonlarina bakildiginda ise en ylksek ortalama protein igeriginin 11N3
uygulamasinda, en distk ise 12NO uygulamasinda oldugu gorilmdistdr.

Davies ve ark. (1989) patates bitkisinde su stresi uygulamasinin, yumrularin bliyime hizini azalttigini ancak
yumrularin nisasta ve protein icerigini arttirdigini tespit etmislerdir. Ayrica su stresindeki artisin yumru protein
icerigini arttirdig Battilani ve ark. (2014) tarafindan da bildirilmistir. Bunlarin aksine, Ramnik ve ark. (1999) artan
sulamayla ve 150 kg ha? a kadar varan azot uygulamalariyla patates yumrularinin protein iceriginin arttigini
belirlemislerdir. Ayni sekilde, Abdel-Ati ve ark. (2018) su stresinin artmasiyla protein igeriginin azaldigini tespit
etmislerdir. Ayrica, Zhang ve ark. (2023) vyaptiklari ¢alismada sulama miktarinin artmasiyla yumru protein
iceriginin arttigini belirlemislerdir. Tam sulama yapilan bitkilerde protein icerigindeki artis, toprakta daha fazla su
mevcudiyeti nedeniyle azotun daha fazla emilmesiyle iliskilidir (lerna & Mauromicale, 2022). Dolayisiyla, artan
azot glbreleme miktari ile protein igerigi arasinda tam sulama kosullarinda olumlu bir iliski oldugu séylenebilir
(Yang ve ark., 2017).

Cizelge 2. Farkli azot ve sulama uygulamalarinin depolama siiresince protein degisimine iliskin varyans analiz
tablosu
Table 2. Variance analysis table for protein change during storage for different nitrogen and irrigation treatments

Varyasyon Kaynagi Serbestlik Derecesi Kareler Ortalamasi F Degeri
Azot miktari (N) 5 25.3 201.2**
Sulama diizeyi (1) 2 39.2 312.1%*
Olgiim zamani (0) 8 28.9 229.9%*
NxlI 10 9 71.9%*
NxO 40 5.9 47.3*%*
IxO 16 2.7 21.6**
NxIxO 80 4.2 33.4%*
Genel 162 - -
Degisim Katsayisi (%) - 2.9 -

*= p< 0.05, **= p< 0.01.
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Olctim Zamani
Sekil 2. Azot dozlarinin farkli 6lciim zamanlarinda protein icerigine etkisi (NO= 0, N1= 10, N2= 20, N3=30, N4= 40,
N5=50 kg da -1)
Figure 2. Effect of nitrogen doses on protein content at different measurement times (NO= 0, N1= 10, N2= 20,
N3=30, N4= 40, N5= 50 kg da™?)
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Sekil 3. Sulama uygulamalarinin farkh 6l¢iim zamanlarinda protein icerigine etkisi (I1= Tam sulamanin % 66
azaltilmasiyla yapilan sulama, 12= Tam sulamanin % 33 azaltiimasiyla yapilan sulama, 13= Tam sulama= Tarla
kapasitesi % 30 azaldiginda sulama yapilan uygulama)

Figure 3. Effect of irrigation practices on protein content at different measurement times
(I11=irrigation with 66% reduction of full irrigation, 12=irrigation with 33% reduction of full irrigation, 13= full
irrigation= application with irrigation when field capacity is reduced by 30%)
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Cizelge 3. Azot ve sulama uygulamalarinin depolama sirasinda protein icerigine etkisini gdsteren ortalama degerler
Table 3. Average values showing the effect of nitrogen and irrigation treatments on protein content during storage

Sulama Azot Olgiim zamani Ortalama
duzeyi  miktan Hasat 1.0lgim  2.0Igim  3.0lgim  4.0lgim  5.0lgim  6.0lgim  7.0lgiim  8.0lgiim
NO 12.1 13.3 10.0 10.7 12.9 11.9 12.7 14.0 17.3 12.8 bedef
N1 13.0 9.6 10.2 11.5 12.7 11.9 150 12.7 11.9 12.1 defgh
1 N2 14.4 14.0 11.8 11.3 13.3 13.3 12.0 14.9 14.8 13.3 bc
N3 10.2 13.4 14.8 12.9 14.3 14.4 17.5 15.0 16.5 143 a
N4 11.8 12.9 13.2 13.8 11.1 13.3 10.6 15.2 13.1 12.8 bcde
N5 11.0 12.6 12.1 12.7 16.2 11.8 12.5 13.0 14.5 13.0 bed
NO 9.3 9.7 9.1 10.4 10.7 8.8 14.8 9.2 13.2 10.6j
N1 9.8 9.1 10.8 9.6 14.7 13.7 14.5 13.0 11.7 11.9 efghi
12 N2 8.4 10.3 9.7 11.4 13.2 11.4 12.3 15.9 13.6 11.8 fghi
N3 12.5 10.3 12.1 8.6 12.3 11.2 10.6 13.1 12.9 11.5 hij
N4 10.8 13.8 10.0 12.1 12.1 14.6 12.5 13.0 139 12.5 cdefg
N5 11.9 13.7 12.8 13.4 12.5 15.5 131 14.2 15.0 13.6 ab
NO 9.2 11.4 9.8 9.1 9.6 111 15.1 9.9 13.6 11.0ij
N1 11.9 9.5 14.8 8.1 11.2 9.6 12.0 11.2 11.2 11.1j
13 N2 11.4 10.2 10.8 9.9 11.6 13.5 13.1 13.0 11.3 11.6 ghi
N3 9.7 11.9 12.8 13.6 12.3 12.6 15.9 12.1 12.7 12.6 bcdefg
N4 10.4 10.8 11.7 12.6 15.6 14.1 12.4 13.9 12.8 12.7 bedef
N5 135 13.8 12.6 13.2 12.7 11.7 12.9 13.3 13.7 13.1 bc
Ortalama 11.2¢g 11.7 e 116e 11.4f 12.7c 12.5d 13.3b 13.2b 135a 12.3
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Depolama sirasinda, patateslerin kimyasal bilesimi sicaklikla degisir. Artan depolama sicakliginda solunum,
terleme ve mikroorganizma biylmesi yogunlasarak kuru madde igeriginde belirgin artislara ve bununla beraber
indirgen seker ve nisasta kaybina neden olur. Cogu patates cesidi, 4-6 °C’de depolandiginda dusiuk yasam
aktivitesi sergiler. Sofralik patatesler genellikle 4 °C’de depolanir. Bu sicaklik dormansi siiresinin uzamasini,
mikroorganizmalarin blyliime yogunlugunun azalmasini, yumrularin kuru madde igeriginin sabit tutulmasini ve
depo kayiplarini azaltir (Peksa ve ark., 2018).

Patateste bulunan proteinlerin kalitesi ve miktari, yetistirme mevsimindeki sartlara gore belirlenir. Patatesler
mevsimlik bir bitki oldugundan, tim yil boyunca patates temin edebilmek igin depolanmasi sarttir. Patates
proteini Uretiminin ekonomik optimum degeri, blylime sirasinda olusan proteinlere, isleme endustrisinin
kapasitesine ve depolama sirasinda protein kayiplarina veya sentezine baglidir. Agria ve Miss Malina ¢esitlerinde
yapilan ¢calismada Agria cesidinin toplam protein seviyesinin daha fazla dalgalandigl ve depolama periyodunun
baslangicinda hafifce arttigi gorilmistir. Miss Malina ¢esidinde ise protein icerigi depolama sirasinda dusls
gostermistir (Grubben ve ark., 2019). Dolayisiyla yaptigimiz calisma da ayni patates cesidi icin benzer sonuglar
icermektedir. Literatlirde protein igeriginin uzun sireli depolama sirasinda artabilecegi, sabit kalabilecegi veya
azalabilecegi gorilmustir (Brierley ve ark., 1997; Kara, 1998; Pots ve ark., 1999; Blenkinsop ve ark., 2002). Bu
farkhlik, patateslerin iklim, yetistirme kosullari ve cesitlerin genetik yapisinin birbirinden farkli olmasi ile
aciklanabilir.

Sonug olarak, su ve glibrenin dogru yonetilmesi bitki tarafindan absorbe etmelerine tesvik edici etki yaratarak
patates yumru verim ve kalitesini artirabilir. Sulama ve azot gilibrelemesinin patates yumrusunun protein icerigine
etkisinin 6nemli oldugu yapilan galisma ile belirlenmistir. Sulama miktarinin artmasiyla protein igeriginin azaldig
ve azot miktarinin artmasiyla protein igeriginin artis egiliminde oldugu tespit edilmistir. Ayrica sulama ve azotun
birlikte protein igerigini dnemli derecede degistirdigi ve en yiiksek protein igeriginin I1IN2 (Tam sulamanin % 66
azaltilmasiyla yapilan sulama ve 20 kg da -1 azot interaksiyonu) uygulamasindan elde edildigi belirlenmistir.
Bununla beraber, depolama siiresi de protein icerigi Gzerinde 6nemli bir etki gdstermistir. Depolama siresinin
artmasiyla yumru protein icerigi artmistir. Ayni zamanda, azot x depolama siiresi, sulama x depolama siiresi ve
azot x sulama x depolama siresi interaksiyonlari da protein iceriginde etkili olmus ancak bu etkiler dalgali bir seyir
izlemistir. Dolayisiyla Nigde bolgesinde Agria patates cesidi 6zelinde yapilan bu ¢alismada su, giibre yonetimi ve
depolama siresinin patateste yumru proteini agisindan biyik 6nem tasidigi sonucuna varilmistir.
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Bakla (Vicia faba L.) yetistiriciliginde bir¢ok sorun ile karsilasiimaktadir. Bu sorunlardan biri
de yabanci ot ve/veya parazit bitkilerdir. Bu ¢alismada baklada sorun olan tarla kiskuti
(Cuscuta campestris Yuncker) ile micadele yontemleri arastirilmistir. Arastirma, 2022
yilinda Kahramanmaras Siitci imam Universitesi, Ziraat Fakiiltesi deneme alaninda
yurattlmustir. Bakla deneme alani tarla kiskiti ile infekteli ve infektesiz olmak Gzere iki
karakterli ve 4 tekrarh olarak olusturulmustur. Calisma alaninda el capasi uygulanan
parsellerde C. campestris orta yogunlukta (0.50 bitki m™), cikis ®ncesi herbisit
(pendimethalin 330.0 g I'Y) uygulanan parsellerde yogun (3.80 adet m™), ¢ikis sonrasi
herbisit (Imazamox 40.0 g I') uygulanan parsellerde yogun (9.60 bitki m?) ve kontrol
parsellerde ise ¢ok yogun (19.25 adet m™) olarak bulunmustur. Uygulanan miicadele
yontemlerinden el ¢gapa uygulamasi % 97.40, pendimethalin % 80.26 ve Imazamox % 50.13
oraninda C. campestris yogunlugunu azaltmistir. Elde edilen sonuglara gore C. campestris
ile miicadelede ¢imlenme zamani takip edilerek parazit bitkinin ilk gértldigi evrede el
capasl veya ¢ikis 6ncesi pendimethalin herbisidi uygulanmasi en etkili miicadele yontemi
olarak degerlendirilmistir.

ABSTRACT

Many problems are encountered in broad bean (Vicia faba L.) cultivation. One of these
problems is weeds and/or parasitic plants. In this study, control methods of field dodder
(Cuscuta campestris Yuncker), which is a problem in broad beans, were investigated. The
research was conducted in 2022 in the trial area of Kahramanmaras Siitcii imam University,
Faculty of Agriculture. The broad bean trial area was planned as two characters, infected
and uninfected, with field dodder and 4 replicates. In the broad bean trial area, C.
campestris was found in medium density (0.50 plant m™) in the plots where hand hoeing
was applied, in the plots where pre-emergence herbicide (pendimethalin 330.0 g I') was
applied, it was dense (3.80 plant m1), in post-emergence herbicide (330.0 g I'?). Imazamox
40.0 g I'!) was calculated as dense (9.60 units m?) in the applied parcels and very dense
(19.25 units m) in the control parcels. Among the control methods applied, hand hoe
application reduced the density of C. campestris by 97.40 %, pendimethalin by 80.26 % and
Imazamox by 50.13 %. According to the obtained results, the application of hand hoeing
at the initial stage of the parasitic plant's first appearance or the pre-emergence use of
pendimethalin herbicide following the monitoring of germination time has been evaluated
as the most effective method in controlling C. campestris.
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GiRIS

Bakla (Vicia faba L.); Fabales takimi, Fabaceae familyasi, Vicia cinsine ait, tek yillik, diploid yapida ve ekonomik degeri
ylksek bir baklagil bitkisidir (Karakdy ve ark., 2015). Baklagiller insan hayatinda gida maddesi olarak 6nemli bir yere
sahiptir. Bakla iyi bir protein, diyet lifi, nisasta (Osorio-Diaz ve ark., 2003), mineral ve vitamin kaynagidir (Kutos ve
ark., 2003). Baklanin karbonhidrat icerigi % 42-56, seker orani % 3,1-7,1 olup nisasta orani % 41,2-52,7 ve lif orani
% 8-13,8 arasindadir (Reddy ve ark., 1984; Burdurlu & Karadeniz, 2003; Peksen & Artik, 2005; Millar ve ark., 2019;
Anonim, 2020).

FAO verilerine gore 2019 yilinda Dinya’da bakla ekim alani 2.577.201 ha, Uretim miktari 5.431.503 ton, tohum
verimi ise 210.75 kg da™Vdir. Diinya’da en fazla bakla Giretimi yapan Ulkeler arasinda, Cin 873 bin ha alani ile birinci
sirada yer almaktadir (Anonim, 2019a). Tirkiye’de 2020 yilinda toplam bakla ekilen alan 4.3 bin ha’dir (Anonim,
2019b). Uretim acisindan bakla; kuru fasulye, bezelye ve nohuttan sonra Diinya’da dérdiincii, Avrupa’da ise ikinci
sirada yer almaktadir (idikut ve ark., 2018). Bakla, Tiirkiye yemeklik tane baklagiller icerisinde ekilis alani ve iiretim
miktari bakimindan dérdiincii sirada yer almaktadir. Ulkemizin taze bakla iretim miktari 44.000 ton olup,
¢ogunlukla Ege, Marmara ve Akdeniz Bélgelerinde yetistirilmektedir (Anonim, 2022).

Bakla yetistiriciliginde bircok yabanci ot, hastalik ve zararli sorun olabilmektedir. Bunlar igerisinde yabanci otlar
bakla verim ve kalitesini 6nemli oranda etkilemektedir. Bakla yetistiriciliginde sorun olan monokotiledon,
dikotiledon ve parazit yabanci otlar biliylik 6nem arz etmektedir. Bu yabanci otlar ile miicadele yapilmadigi zaman
cok dnemli verim ve kalite kayiplari meydana gelebilmektedir (Ustiiner ve ark., 2019; Uremis ve ark., 2023).
Parazit bitkiler, yasamlarinin bir bélimiinde ya da tamaminda bir konukgu bitkiye ihtiya¢ gosteren bitkilerdir. Parazit
yabanci otlarin koék sistemleri olmadigi icin yasamlari tamamen konukgusu olan bitkiden alacaklari su ve besin
maddelerine baghdir. Bu nedenle kiltlr bitkilerinde ciddi zararlar meydana getirmektedirler (Hershenhorn ve ark.,
2009). Parazit bitkilerin bir vejetasyon déneminde ¢ok sayida tohum olusturmalari ve toprakta uzun yillar dormant
halde kalmalari miicadele yoniinden blyiik bir dezavantajdir. Parazit yabanci otlara karsi pratik, yeterli ve ¢ok etkili
bir mlicadele yonteminin olmamasi da bunlari bitin Dinya’da tarimsal Gretim icin biylk bir tehlike haline
getirmektedir (Uremis ve ark., 2023). Kiiskiit (Cuscuta campestris), tutundugu bitkinin etrafini sararak giineslenme,
havalanma, gelisme ve biylime gibi fizyolojik faaliyetlerine de engel oldugundan dolay: kiltlr bitkisini zayif ve
glcsliz birakarak verim ve kalitenin 6nemli 6lciide diismesine sebep olan tam parazit bitkidir. Kiskatin cesitli
dikotiledon bitkilerin gdvde ve yapraklarinda, bazen monokotiledon bitkilerde de zarar verdigi bildirilmistir. Ayrica
tohumla ve bitki parcalari ile ¢ogalabildigi, bir olgun kiiskit tohumun toprakta 10-20 yil boyunca canl kalabilen
binlerce tohum verebildigi bilinmektedir (Ozer ve ark., 1999; Gressel ve ark., 2004).

Davis (1978) Tiirkiye'de, 21 adet Cuscuta taksonu bulundugunu, Kahramanmaras’ta ise 2 tiiriin dogal olarak yayilis
gosterdigini bildirmistir. Parazit olarak yasamasindan dolayi kiltiir bitkisinde gelisim bozukluguna ve durmasina
hatta o6limiine sebep olmaktadir. Bitkilerin etrafini sarmak suretiyle gelisme ve biliyiime gibi faaliyetlerine engel
olmaktadir (Kadioglu, 1992). Anadolu’da kiiltlir alanlarinda bulunan kuskdt tirlerinin yayilislari ve konukgulari
Uzerinde yapilan arastirma sonuglarina gore; kiltir bitkileri izerinde parazit olarak yasayan g farkli kiskat tari (C.
campestris, C. approximata ve C. monogyna) saptanmistir. Bunlarin yaninda C. arvensis’in de goérildigu ve
konukgularinin ise sekerpancari, sogan, yonca ve yazlik sebzeler oldugu tespit edilmistir (Nemli, 1986; Kaya &
Uremis, 2019). Ayrica, kiskiit (C. campestris), bitkilerin gévdesinde bulunan ve yoncanin gelismesini engelleyip
verimini diisiiren en 6nemli sorunlardan biridir (Uygur, 1991; Kondap & Kumar, 1993).

Anadolu’da C. campestris’in 55 konukgusu saptanmis, cogunlukla otsu olan bitkilerden 27’sinin tarim bitkisi oldugu
anlasiimistir. Bu tirtin en yaygin olarak bulundugu trin ise Beta vulgaris L. (seker pancari) olmustur. Bunu Medicago
sativa L. (yonca), Trifolium spp. (Uggll), Vicia faba L. (bakla), C. annuum L. (biber), Allium cepa L. (sogan), Daucus carota
L. (havug), Pimpinella anisum L. (anason), Carum carvi L. (kimyon), Nicotiana tabacum L. (tiitin), Vicia sativa L. (fig),
Solanum melongena L. (pathcan), Cicer arietinum L. (nohut), Asparagus officinalis L. (kuskonmaz), Vitis vinifera L.
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(asma), Cucumis melo L. (kavun), Helianthus annuus L. (aygicegi), Solonum tuberosum L. (patates), Lycopersicon
esculentum Mill. (domates) ve bazi sis bitkilerinin oldugu , ayrica Van’daki yonca alanlarinda yonca kiskatinin (C.
approximata) yogunlugunun 38 siirgiin m™ yogunluguna ulasabildigi bildirilmistir (Nemli, 1978; Parker & Riches,
1993; Ulug ve ark., 1993; Dawson ve ark., 1994; Kadioglu ve ark., 1997; Yildirnm & Tepe, 2014; Uludag ve ark., 2017;
Kaya & Uremis, 2019; Ozkil ve ark., 2019; Ustiiner & Dal, 2019).

Yapilan baska c¢alismalarda; Ahlawat ve ark. (1981) baklada yabanci ot miicadelesi ile verimin %107 arttigini
bildirmistir. Yabanci otlarin, kislik baklagil yetistiriciliginde tane veriminde %50 dolayinda azalmaya neden oldugu
bildirilmistir (Basler, 1981). Bakla bitkisinde, yabanci ot ile rekabetinden dolayi %25-80 arasinda driin kaybi
meydana geldigi tahmin edilmekte olup baklada en etkili yabanci otlar igerisinde canavar otu (Orobanche spp.) ve
kiskat (Cuscuta spp.) gelmektedir (Swanton ve ark., 1993; Boerboom & Young, 1995; Ball ve ark., 1997).
Turkiye’de bu konuda yapilan ¢alismalarda; bakla tarlasinda bircok monokotiledon, dikotiledon ve tam parazit
bitkiler sorun olusturmaktadir (Uzun & Topuz, 1998; Demir & Tepe, 2001; Demir ve ark., 2005; Ustiiner, 2016).
Tiirkiye’de tarim alanlarinda konukgularina gore kiltir bitkileri Gizerinde parazit olarak yasayan (g farkl kiskut tiird;
tarla kaskutt (C. campestris), bagbogan otu (Cuscuta approximata) ve kizilkurt otu (Cuscuta monogyna Vahl.)
saptanmistir (Nemli, 1986; Ulug ve ark., 1993). Kahramanmaras bélgesinde yapilan slirveyler neticesinde toplam Ug
kiskat turd tespit edilmistir. Bunlar; C. campestris, Cuscuta pedicellata Ledeb. ve Cuscuta scandens ssp. scandens
Brot.’dur. Tirlerin il yogunluk ortalamasi; C. campestris 9.86 siirgiin m, C. pedicellata 0.25 ve C. scandens ssp.
scandens 0.70 siirgiin m 2 dir (Dal & Ustiiner, 2020).

Baklagiller kiisklte duyarliliklari bakimindan farkhlik gésterir. Fasulye (Phaseolus spp.), Hindistan’daki Cin kiiskitine
(C. chinensis) ve tarla kiskuti (C. campestris)' ne karsi direncli oldugu, ancak Fransa’da Cuscuta lupuliformis’e duyarli
oldugu bildirilmistir (Rao & Reddy, 1987; Liu ve ark., 1991).

C. campestris tam parazit bir tir oldugu icin tutundugu konukgu bitkinin su ve besinine ortak olarak verimi dustrar.
infekte ettigi bitkilerin zayiflamasina, bodurlasmasina, meyve tutumunun engellenmesine ve/veya tamamen
dlimiine neden olabilmektedir (Ustiiner, 2018; Ustiiner, 2020; Ustiiner & Aksoy, 2021; Ustiiner, 2022;). Konukgu
bitkilere bulasan tarla kiskitd, bitki canlihgl, gelisme bozuklugu ve %100’e varan verim kayiplari da dahil olmak
lUzere, bu bitkiler i¢in ciddi bir hasar olusturur (Dorr, 1987; Mishra, 2009).

Kahramanmaras bolgesinde yapilan tarla denemesinde Aksu ve Aslanbey nohut cesidinde el capa uygulamasinda
kuskit yogunlugu 0.11-0.18 siirgiin m™ ve kiskitlu parsel (kontrol) uygulamasinda 42.15-42.35 siirgiin m™ oldugu
belirlenmistir. istatistiki analiz sonuclarina gére el capa parselleri (a), Oxyfluorfen (b), Imazethapyr (c), kontrol (d)
grubunda yer alip uygulamalar farkli ve &nemli bulunmustur (Dal & Ustiiner, 2020).

Bakla trretimi i¢in hazirlanmis tavh topraklara ekilen tohumlar 10-15 giin icinde ¢cimlenerek toprak ylizeyine cikarlar.
Toprak yizeyine ¢ikmis bitkilerin 8-10 cm boy alinca birinci ¢apa yapilmasi gereklidir (Anonim, 2022). Baklada
gorilen yabanci otlara karsi farkli kimyasal miicadele yontemleri uygulanabilir. Pendimethalin ¢ikis Oncesi
uygulamalarda yaygin olarak kullanilan bir herbisittir (Jha ve ark., 2017). Pendimethalin, dinitroanilin tiirevi, bitkinin
kok ve yapraklari tarafindan absorbe edilen segici bir herbisit bilesiktir. Hlicre bolinmesini ve devamliligini inhibe
eder. Bitkilerin topraktan ¢ikmalarini takiben filizlenme asamasindan hemen sonra kisa slirede 6lmelerine neden
olur. Bugday, sogan, misir, dari, celtik, soya, fistik, havug, bezelye, bakla, nohut, mercimek ve bircok tarimsal
Urinlerde yillik yabanci otlarin kontroli igin kullanilir (Guan ve ark., 1998; Anonim, 2022).

Kiskit miucadelesinde cikis 6ncesi Pendimethalin kullanildiginda siyah mercimek, keten, sogan, nohut ve
mercimekte ¢imlenmis kiskit hiicrelerinde hiicre bollinmesini ve ig mikrotlbdullerinin olusumunu inhibe ettigi
bildirilmistir (Liu ve ark., 1990; Rao & Rao, 1993; Mishra ve ark., 2003; Mishra ve ark., 2004; Mishra ve ark., 2005).
Kahramanmaras bolgesinde Aksu ve Aslanbey nohut ¢esidiyle yapilan tarla denemesinde ¢ikis 6ncesi Oxyfluorfen
herbisit uygulamasinda kiiskiit yogunlugu 9.90-10.15 siirgiin m™ olarak hesaplanmistir (Dal & Ustiiner, 2020).

Cikis sonrasi Imazamox (40 g 1Y) herbisitleri 125 ml da? dozlarinda uygulanmistir (Sanli ve ark., 2009). Tirkiye
baklagil tarlalarinda dar, genis yaprakli yabanci otlara ve O. cernua’ya karsi kullanilmaktadir. Kahramanmaras
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bolgesinde yapilan tarla denemesinde, Aksu ve Aslanbey nohut cesidinde cikis sonrasi Imazethapyr herbisit
uygulamasinda 15.6- 15.85 siirgiin m™ olarak hesaplanmistir (Dal & Ustiiner, 2020).

Bu arastirma ile bakla (V. faba)’da sorun olan tarla kiskiitli (C. campestris)’'ne karsi etkili micadele yontemlerinin
belirlenmesi amacglanmistir.

MATERYAL ve YONTEM

Materyal
Bu arastirmanin materyallerini; bakla, tarla kusklti (C. campestris), el capasi, ¢ikis Oncesi herbisit olan
Pendimethalin, ¢ikis sonrasi herbisit olan Imazamox olusturmustur (Ustuner & Cakir, 2018).

Tarla kiiskiitiiniin (C. campestris Yuncker) biyolojik ozellikleri

Klskut, Cuscuta cinsi ve Cuscutaceae familyasinda yer alan tam parazit bir bitkidir (Yuncker, 1932). Ancak bazi bitki
arastirmacilari tarafindan Convolvulaceae familyasina dahil edilmektedir (Emberger, 1960). Bitki turuncu-sarimsi
renkli, ipliksi ve yapraksiz govdelidir. Cigcekler 2-3 mm boyunda, pedisel (cigek sapi) ¢icek boyundan kisa, gicekler
kompakt ve cicek salkimlarinda toplanmistir (Agrios, 2005; Lanini & Kogan, 2005).

C. campestris ¢ok sayida tohum meydana getirir. Literatiirlere gore, bir kiiskiit bitkisi 3.000-25.000 adet tohum verir.
Topraga dokiilen tohumlarda dormansi oldugu icin 5-17 yil canliligini koruyabilir. C. campestris tohumlari, genellikle
0.5-1.0 mm capinda ve sert tohum kabuguna sahiptir. Sarimsi-kahverengi renkte olup disk veya yuvarlak sekilli ve
oldukga kiiglik yapidadir (Yuncker, 1932; Davis, 1978; Dawson ve ark., 1994; Agrios, 2005; Mishra, 2009).

C. campestris tohum, gévde, cicek, haustorium ve meyve salkimi Sekil 1’de verilmistir.

Sekil 1. C. campestris A: Tohum, B: Gévde ve gicek salkimi C: Cigek, D: Haustorium (ok), E: Gévde ve meyve salkimi,
F: infekte olmus bakla bitkisi (Orijinal)
Figure 1. C. campestris A: Seed, B: Stem and inflorescence C: Flower, D: Haustorium (arrow), E: Stem and fruit
cluster, F: Infected broad bean plant (Original)

C. campestris tohumdan ¢imlenip toprak yiizeyine ¢ikincaya kadar tohum embriyosundan beslenmesini strdirdr.
C. campestris koke sahip degil ancak haustorium denen emecler ile konukcusunun demetlerinden besin
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elementlerini alarak yasamini strdirir. Toprak ylizeyine cikistan itibaren 6-10 giin icerisinde bir konukgu bulur.
Emecleri (haustorium) ile konukgusunun iletim demetine ulasarak konukcusundan beslenmeye baslar ve toprak ile
iliskisini tamamen keser. Kiiskiit yasam donglisiinii tamamlayincaya kadar konukgusu (izerinde parazit olarak yasar
(Sekil 2).

: Kiiskiit siirgiinlerinde ikiye dallanma
Haustorium olusumu

Baklada C. campestris yasam dongiisii
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Topraktan cimlenmesi -

C. campestris tohumu

Sekil 2. Baklada tarla kiiskatlnin (C. campestris) yasam dongusu (Orijinal)
Figure 2. Life cycle of field dodder (C. campestris) in broad bean (Original)

Tarla kiiskiitiiniin (C. campestris) zarari (simptomuy)

Tarla kiskdtinin ¢cimlenme zamani, bakla fidesine infeksiyon zamani ayni zamanda fide boyuna bagh olarak zarar
orani farkhlik gostermistir. Tarla kiiskiti tohumu 15 Nisan tarihinde ¢imlenip baklanin 5-10 cm boyunda iken infekte
oldugunda meydana gelen zarar orani oldukga yiksek hesaplanmistir. Kiiskiit hem dikey hem de yatay gelisme
gostererek bakla bitkisini hem icten hem de distan kusatmaktadir. Bu evrede bakla bitkisi Haziran sonu gibi
tamamen kuruyup 6Imastiir. 15 Mayis gibi ¢cimlenip baklaya tutundugunda bitki 6limi gergceklesmemis ancak agilan
¢icek ve tutan meyve sayisi 6nemli oranda azalmistir.

C. campestris bakla slirglin ve gévdesini haustoriumlari vasitasi ile sararak besin elementlerini, su ve suda erimis
mineralleri kullanarak, bakla bitkisi tGzerinde dikey ve yatay bliylime gdstermek suretiyle bitki boyunu, siirgiin
sayisinl ve meyve sayisini olumsuz etkilemistir. Boylece baklayi tamamen distan saran kiskit, baklanin giines
Isigindan faydalanmasini engelleyerek fotosentez yapamayan yapraklar nekroze olmustur (Sekil 3). Yapraklari
takiben sirglinler de ayni sekilde kurumaya baslamis ve neticede bakla bitkisinin tamamen kurudugu gézlenmistir.
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Sekil 3. A: Kuiskiitstiz ve kiiskiitlii bakla bitkisi, B: infeksiyon sonrasi kurumus bakla bitkisi (ok)
Figure 3. A: Broad bean plant without dodder and with dodder, B: Dried broad bean plant (arrow) after infection

Deneme alani toprak ézellikleri
Deneme alani toprak analizleri, KSU Ziraat Fakiiltesi, Toprak bilimi ve Bitki Besleme Laboratuvari’nda yapilmistir.
Toprak 6zellikleri Cizelge 1'de verilmistir.

Cizelge 1. Deneme alani toprak analiz degerleri
Table 1. Soil analysis values of the trial area

Toprak 6zellikleri Birimi Miktar
pH 6.84
Kireg % 7.69
Organik Madde % 3.21
Alinabilir P (mg kg?) 7.0
Alinabilir K (mg kg?) 200
Alinabilir Ca (mg kg?) 11100
Alinabilir Mg (mg kg?) 620
Alinabilir Na (mg kg?) 35.5
Alinabilir Fe (mg kg?) 5.8
Alinabilir Zn (mg kgl) 0.2
Alinabilir Cu (mg kg™) 0,9
Alinabilir Mn (mg kg™) 7.05
Alinabilir Ni (mg kg 1.1
Blnye Killi
Kum % 51.47
Silt % 26.36
Kil % 22.17
Giibreleme

Bakla ekim esnasinda DAP giibresi 4 kg da* hesabiyla uygulanmistir. Bakla ciceklenme evresinde fosfor ve potasyum
4 kg da* hesabiyla uygulanmustir. ikinci uygulama yine ayni miktarlarda giceklenme déneminde uygulanmistir.
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Yéntem
Bu calisma Kahramanmaras Siit¢li imam Universitesi, Ziraat Fakdiltesi, Bitki Koruma Bolimi uygulama arazisinde
yapilmigtir. Arastirma tesaduf bloklari deneme desenine gore yapiimisgtir. Deneme deseni 4 blok ve her blokta 2
parsel (infekteli ve infektesiz) olarak olusturulmustur. Parsel boyu 5 m, eni ise 4 m’dir. Her parsel arasinda 1 m,
bloklar arasinda ise 2 m kenar tesir payi birakilmistir. Her parselde 4 sira ve sira arasi mesafe 25 cm, sira lizeriise 5
cm olacak sekilde gerceklestirilmistir. Bakla ekimi siraya ve 20 kg da™ hesabiyla 04.01.2022 tarihinde yapilmistir.
Bakla ¢cimlenmesi 05.02.2022 tarihinde gorilmeye baslanmistir.

*  Yogunluk=B/n

* B= Alinan 6rnekte toplam birey sayisi, n= Alinan dérnek sayisi
Tarla kiskit yogunlugu yukarda verilen yogunluk formiline gore hesaplanmistir. Tarla kuskiiti ile infekteli bakla
siirgin sayilari belirlenerek sayim yapilmistir (Odum, 1983; Giincan, 2001; Ustiiner, 2018; Ustiiner & Oztiirk, 2018).
Bakla vyetistiriciliginde sorun olan kiiskiit yogunlugu Ustiiner (2018)in kullandigi 1-5 6lcegi esas alinarak
belirlenmistir.
Bunun icin asagida verilen Olglitlere gore arazide gozleme dayali degerlendirmeler yapilmistir:

1. Kuskit yok,

2. Az bulasik (baklalar saglikh ve verim kaybi gbzlenmiyor)
3. Orta seviyede bulasik (baklalarda gozle gorilir bir zarar baslamis)
4. Bulasik (baklalarda 6nemli 6l¢lide verim kaybi var)
5. Cok bulasik (baklalar 6lmds)
Miicadele yéntemleri

Cikis 6ncesi herbisit uygulamalari

Uygulamalar; 3 atmosfer basingta, 30 |/da ilaglama normunda ayarlanmis, 3 Teejet tipi meme takili ve 1.5 metre is
genisligi olan Bolat F-768 marka sabit basingh sirt pilverizatéri ile yapilmistir. Bakla deneme alaninda 330 g I*
Pendimethalin aktif maddeli herbisit 500 ml da* dozda, birinci uygulama 01.04.2022, ikinci uygulama 15.04.2022
ve Uglincl uygulama ise 30.04.2022 tarihinde yapilmistir. Herbisit uygulamasi yapildigi glinlerde yagmur yagisi
olmamustir. Sicaklik degerleri ise; 01 Nisan’da 19 °C, 15 Nisan’da 20 °C ve 30 Nisan’da 24 °C olarak kayit yapilmistir.

El ¢capa uygulamalari

El capalari; bakla deneme alaninda tarla kiskiitli (C. campestris) toprak ylizeyine gikistan hemen sonra konak bitki
gbvde ve yapraklarina ulasmadan 6nce ilk uygulama 15.04.2022, ikinci uygulama 30.04.2022, lg¢lnci uygulama ise
15.05.2022 tarihinde yapilmistir.

Cikis sonrasi herbisit uygulamalari

Cikis sonrasi uygulamalar; 40 g I't Imazamox aktif maddeli herbisit 125 ml da dozda ilk uygulama 15.04.2022, ikinci
uygulama 30.04.2022, Uglncl uygulama ise 15.05.2022 tarihlerinde yapilmistir. Herbisit uygulamasi yapildig
ginlerde yagis olmamistir. Sicaklhk degerleriise; 15 Nisan’da 20 °C ve 30 Nisan’da 24 °C ve 15 Mayis’da 27 °C olarak
OlglImastir.

Kontrol parselleri
Klskutle infekteli kontrol parsellerinde herhangi bir uygulama yapiimamistir.
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BULGULAR ve TARTISMA

Bakla deneme alaninda tarla kiiskiitii (C. campestris) yogunlugunun belirlenmesi
Bakla deneme alaninda 2022 yili vejetasyon déneminde yapilan miicadele yontemlerine gore tarla kiskut (C.
campestris)’i yogunlugu ayri ayri hesaplanmistir.

Miicadele yontemleri

Cikis 6ncesi herbisit uygulamasi

Bakla deneme alaninda cikis éncesi herbisit uygulanan parsellerde C. campestris yogunlugu 3.80 adet m™ iken,
kontrol parsellerinde 19.25 adet m? olarak hesaplanmistir. Bu uygulama C. campestris yogunlugunu % 80.26
oraninda azaltmigtir.

El ¢capasi uygulamasi

Bakla deneme alaninda el capa uygulanan parsellerde C. campestris yogunlugu 0.50 adet m? iken, kontrol
parsellerinde 19.25 adet m olarak hesaplanmistir. Bu uygulama C. campestris yogunlugunu % 97.40 oraninda
azaltmistir.

Cikis sonrasi herbisit uygulamasi

Bakla deneme alaninda ¢ikis sonrasi herbisit uygulanan parsellerde C. campestris yogunlugu 9.60 adet m iken,
kontrol parsellerinde 19.25 adet m? olarak hesaplanmistir. Bu uygulama C. campestris yogunlugunu % 50.13
oraninda azaltmistir.

Kontrol uygulamasi
Kontrol parsellerinde (kiiskit ile infekteli) deneme deseni icerisinde uygulanan yabanci ot yontemlerinin higbiri
uygulanmamustir. Kontrol parsellerde C. campestris yogunlugu 19.25 adet m2olarak hesaplanmistir.

Sonug olarak; Cuscuta campestris dinya ulkelerinde ve Tirkiye’de, ayni zamanda Kahramanmaras’'ta bakla
yetistiriciliinde 6nemli bir tehdittir. C. campestris yogunlugu ilden ile, ilceden ilceye hatta tarladan tarlaya
degiskenlik gosterebilmektedir. Eger bu tam parazit tiir ile miicadele yapilmazsa ¢ok ciddi verim ve kalite kaybi
meydana gelebilmektedir.

Bakla deneme alaninda tarla kiskuti (C. campestris), infekteli (kontrol) parsellerde ¢ok yogun bulunurken, el capa
uygulamasinda orta yogunlukta, ¢ikis dncesi ve gikis sonrasi herbisit uygulamasinda yogun olarak hesaplanmistir.
Bu arastirma sonucuna goére bakla deneme alaninda C. campestris ile miicadelede en etkili yontemin el ¢apa
uygulamasi oldugu ikinci sirada ¢ikis 6ncesi herbisit (Pendimethalin) uygulamasi ve Uglincli sirada c¢ikis sonrasi
herbisit (Imazamox) uygulamasi oldugu gozlenmistir.

Cuscuta campestris yogunlugu kontrol parselleri ile mukayese edildiginde; el ¢apa uygulamasi % 97.40,
Pendimethalin % 80.26 ve Imazamox % 50.13 oraninda azaltmistir.

Tarla kiisk(td ile miicadelede oneriler; Kahramanmaras bélgesinde bakla treticileri Nisan ayi basindan itibaren
tarlada kuiskit cikisi gézlenmelidir. Cikis goriildiigiinde el capa veya 15 Mart tarihlerinde Pendimethalin ¢ikis 6ncesi
herbisit olarak uygulanmalidir. Aksi durumda tarla kiskiti baklaya ulastiginda micadelesi ¢cok zor hatta imkansiz
olmaktadir.
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I cloLC)

Bu calismada Siyah Alaca, Kirmizi Alaca ve Simental sigir siitlerinde somatik hicre sayisi
(SHS) ile siit amiloid A (SAA), elektiksel iletkenlik (Ei) ve pH arasindaki iliskilerin arastiriimasi
amaglanmistir. Siyah Alaca (46 bas) ve Kirmizi Alaca (13 bas) sigirlarinin % 87 ve % 78'i,
Simental sigirlarinin (82 bas) ise higbiri SHS bakimindan risk grubunda bulunmamistir.
Calismada somatik hiicre sayisi Siyah Alaca, Kirmizi Alaca ve Simental irklarinda sirasiyla
4.49+0.079, 4.40+0.091 ve 4.20%0.111 hiicre ml? olarak belirlenmistir. SAA ortalama
diizeyleri Siyah Alaca irkinda 343.80+£26.40, Kirmizi Alaca irkinda 286.20+24.520, Simental
irkinda 479.85%76.79 ngml?! olarak hesaplanmistir. Siit érneklerinin pH degerleri Siyah
Alaca irkinda ise 6.62+0.017, Kirmizi Alaca irkinda 6.67+0.016, Simental irkinda 6.58+0.084
tespit edilmistir. Ei degerleri Siyah Alaca irkinda 3.58+0.050, Kirmizi Alaca irkinda
3.65+0.071, Simental irkinda 1.21+0.019 mS cm™* olarak 8l¢tilmiistiir. Elde edilen sonuglar,
Siyah alaca ve Kirmizi Alaca irklarinda SHS ile SAA arasinda anlamli bir yakin iliskinin distik
konsantrasyonlarda bile farkedilebiliyor olmasi siite 6zgli SAA'nin subklinik mastitisin
potansiyel bir fizyolojik belirteci oldugunu disiindiirebilir. El ve pH 6l¢lim sonuglarinin SHS
ve SAA ile anlamli iliski icinde olmamasi, bu belirteglerin hastalik tespitinden ziyade sit
kalitesinin belirlenmesinde kullanilabilecegini gdstermistir.

ABSTRACT

In this study, the investigation aimed to explore the relationships between somatic cell
count (SCC) and milk amyloid A (MAA), electrical conductivity (EC), and pH in Holstein
Friesian, Red Holstein and Simmental cattle milk. Among Holstein (46 head) and Red
Holstein (13 head) cattle, 87% and 78%, respectively, exhibited no risk of SCC, while none
of the Simmental breed (82 head) were within the risk category based on SCC. The study
determined the SCC in Holstein cattle, Red Holstein, and Simmental breeds as 4.49+0.079,
4.40+0.091, and 4.20+0.111 cell ml%, respectively. The average MAA levels were calculated
as 343.80+26.40 ng ml?! in Holstein, 286.20+24.520 ngml? in Red Holstein, and
479.85+76.79 ngml™in Simmental breeds. The pH values of milk samples were determined
as 6.62+0.017 in Holstein, 6.67+0.016 in Red Holstein, and 6.58+0.084 in Simmental
breeds. EC values were measured as 3.58+0.050 m° cm™in Holstein, 3.65+0.071 m>cm™in
Red Holstein, and 1.21#0.019 m°> cm™® in Simmental breeds. The results suggest a
significant association between SCC and MAA, even at lower concentrations in Holstein
and Red Holstein breeds, implying the potential of breed-specific MAA as a physiological
marker for subclinical mastitis. The lack of significant associations between EC, pH
measurements, and SCC and MAA indicates their potential utility in determining milk
quality rather than disease detection.
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GiRIS

Mastitis, cesitli bakteri tlrlerinin ve toksinlerinin neden oldugu meme bezi iltihabidir (Sharma ve ark., 2007).
Mastitis ayni zamanda, siit verimindeki azalma, sitln bilesimindeki degisme, sitilin bir kisminin kullanilamaz olmasi,
tedavi ve veteriner masrafi nedeniyle sut sigirlarinda biylik ekonomik kayiplara neden olan en yaygin hastaliktir
(Keefe, 2012; de Vliegher ve ark., 2012). Mastitis, memenin glandiler dokusunda patolojik degisiklikler ile birlikte
salgilanan siitte fiziksel, kimyasal ve mikrobiyal degisikliklere de neden olur (Radostitis ve ark., 1995). Ayrica mastitik
sutteki bakteriyel kontaminasyon, stti insan tiketimi icin elverissiz hale getirir (Kadariya ve ark., 2014; Ibrahim ve
ark., 2015). Mastitis, stt verimi ve sit bilesenleri Gzerindeki olumsuz etkisinin 6tesinde, siit ineklerinde Greme
performansi lzerinde de zararh bir etkiye sahiptir (Kumar ve ark., 2017). Subklinik mastitisin neden oldugu kaybi
6lcmek neredeyse imkansizdir, ancak uzmanlar bunun strtide klinik vakalardan daha fazla mali kayba neden oldugu
konusunda hemfikirdir (Navaneethan ve ark., 2023). Sut sigirlarinda subklinik mastitis (SCM) insidansi klinik
mastitise gore 15-40 kat daha fazladir (Seegers ve ark., 2003).

Somatik hiicre sayisi (SHS), kiiresel olarak sit sektorinde cogunlukla sit kalitesi icin kullanilan temel bir
parametredir. SHS sitln kalitesini etkiler ve subklinik asamada mastitis teshisi icin temel bir parametredir (Feng ve
ark., 2020). Turk Gida Kodeksi (Anonim, 2000) ve Avrupa Birligi (EC 853/2004) yasal mevzuatina (Anonymous, 2004)
gore cig inek siitii icin SHS siniri £500.000 hiicre ml? olarak belirlenmistir.

SCM, siitte veya meme gortiinimiinde gozle gorilir herhangi bir degisiklige neden olmaz, ancak st kalitesini ve
miktarini etkiler; siit veriminde, toplam Uretimin lgte ikisine varan kayiplara kadar azalmaya neden olur; sit
bilesimini degistirir, sitte inflamatuar bilesenlerin ve bakterilerin varligini degistirir (Haque, 2014; Singh ve ark.,
2015). Ayrica, SCM’den etkilenen inekler normal siit Uretirler ancak, diger hayvanlar icin enfeksiyon kaynagidirlar,
bu durum ise enfeksiyonun siirli arasinda yayillmasina neden olur (Prabhu ve ark., 2013; Bandyopadhyay ve ark.,
2015).

Memede veya siitte gozle gorllr degisikliklerin olmamasi nedeniyle memenin gérsel muayenesi ve palpasyonu ile
SCM tanisi konmasi zordur. Bu durum, SCM’nin teshisini zorlastirir ve daha zor hale getirir. SCM olgularinin tanisinda
SHS, sltte patojen etkenlerin izolasyonu ve kanda biyokimyasal degerlerde meydana gelen degisimler yaygin olarak
degerlendirilir. Bu parametrelerin yanisira memede olusan inflamasyona bagh olarak artis gosteren akut faz
proteinleri (AFP), yangl mediatorleri ve oksidatif stres parametreleri de SCM olgularinin tanisinda kullaniimaktadir.
Bu ilave yontemler, SCM’nin erken teshisine katki saglamayi hedeflemektedir. Nitekim, Sit Amiloid A (SAA) veya
haptoglobin (HP) gibi akut faz proteinlerinin de mastitis belirtecleri oldugu kesfedilmistir (Jaeger ve ark., 2017;
Sadek ve ark., 2017; Hussein ve ark., 2018). Mastitis iltihabina bir tepki olarak, patojenite seviyesine bagh olarak
sutteki st Amiloid A seviyesinde de artis olmasi beklenir (Nazifi ve ark., 2008; Szczubiat ve ark., 2012; Vasil ve ark.,
2012). SAA doku hasarindan kisa bir siire sonra (genellikle 24 saat icinde) plazmada ve diger viicut sivilarinda hizh
ve yogun bir sekilde artan bir proteindir. Bu hizli ve yogun artis (18-20 katina kadar) SAA'nin bir yangi belirteci olarak
degerlendirilmesini ve saglik durumunun izlenmesinde dnemli olmasini saglar. Ayrica, tedaviye verilen yanitlarin
degerlendirilmesinde de 6nemli bir rol oynamaktadir. Jaeger ve ark. (2017), SAA’yi1 Olcen bir calismada, mastitis
ineklerinin SHS'ye kiyasla daha hassas ve spesifik bir sekilde tanimlanmasinin mimkiin oldugunu gostermislerdir.
Serum amiloid A’nin atlarda ve sigirlarda karaciger disinda SAA gibi farkl izoformlarinin da oldugu rapor edilmistir
(Eckersall ve ark., 2001; Jayaraman ve ark., 2017; Sack, 2018). Sigirlarda sitte spesifik form olan SAA’nin, SHS ve
sltte patojen etkenler gibi diger SCM tanisal belirteclere gore avantajinin, meme epitel hiicreleri tarafindan lokal
olarak sentezlenmesinden dolayi site 6zgl olmasi ve bu nedenle mastitis tanisinda hassas ve givenilir bir
biyobelirte¢ oldugu belirtilmektedir (Eckersall ve ark., 2001; Hussein ve ark., 2018). Ayrica, SAA diizeyinin SCM’de
diger bir avantaji, saglkli hayvanlarda tespit edilemeyecek diizeylerde bulunmasidir (Hussein ve ark., 2018). Yapilan
calismalar, dogal olarak meydana gelen veya deneysel olarak indiklenen subklinik ve klinik mastitisin teshisinde
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SAA’nin tanisal degeri oldugunu gostermistir (Safi ve ark., 2009; Hussein ve ark., 2018; Gronlund ve ark., 2003;
Kalmus ve ark., 2013).

Sutte pH degeri mikrofloranin gelismesine etkisi ve enzim aktivitesindeki roli gibi etkilerden dolay1 6nemli bir kalite
kriteridir. Henlz sagilmis inek siitliniin pH degeri 6.6 ila 6.8 arasinda degisim gosterir. Stt, 6zellikle icerdigi mineral
maddeler nedeniyle iletken bir gidadir (Milci & Yaygin, 2004). Sitiin elektriksel iletkenligi, icerdigi iyonlar tarafindan
belirlenirken, diger bilesenler ise iletkenlik Gizerinde farkl diizeyde etki etmektedir. Normal bilesimli inek sttinin
elektrik iletkenligi (Ei) 25 °C’de 4.0-5.5 mS cm™® (miliSiemens/santimetre) degerleri arasinda yer almaktadir (Metin,
1998). Ancak, 6.0 mS cm™Yin Uzerindeki degerler, meme bezlerinde patolojik olusumlari akla getirmektedir (Nielen
ve ark., 1992; Spauskas ve ark., 2006). Arastiricilar Ei degerlerindeki 1mS cm™lik artisin, siit veriminde ortalama
0.88 kg giin diizeyinde diisiise yol actigini bildirmislerdir (Nielen ve ark., 1993).

Sutuin elektriksel iletkenliginin haftalik araliklarla diizenli olarak 6lgilmesi (ICAR, 2022), ineklerin meme saghgini ve
beslenme durumunu izlemek icin degerli bir aractir. Ei, ayrica siitiin kalitesini belirlemede ve siit tiretimini optimize
etmede kullanilan 6nemli bir parametredir. Bu nedenle, giftliklerde ve sit isleme tesislerinde elektriksel iletkenlik
olgimlerine haftalik araliklarla dizenli olarak yer vermek, siitin kalitesini ve saghk durumunu surekli olarak takip
etmek icin 6nemlidir.

Sutiin elektrik iletkenligi, dogal faktorlere bagl olarak zamanla degisiklikler gosterebilir ve laktasyon ilerledikge
normale doénebilir, ancak laktasyonun sonunda tekrar yikselebilir. Elektrik iletkenligi degeri ayni hayvanin farkli
meme baslarindan elde edilen sitler arasinda bile kiguk farkliliklar gosterebilir. Elektrik iletkenligi ayrica hayvanin
tiiriine ve irkina bagh olarak da degisebilir. Ornegin, yapilan calismalara gére domuz ve deve siitiinde ortalama 4.60
mS cm™?, kegi sttiinde 5.46 mS cm™?, koyun sitiinde ise 4.33 mS cm™ elektrik iletkenligi degerleri tespit edilmistir.
Sut hayvaninin beslenme sekli, fizyolojik durumu ve kizginhk donemi de siitlin elektrik iletkenligini etkileyen diger
faktorler arasinda yer almaktadir (Saldamli & Erdem, 1988).

Bu calismada, Kahramanmaras ilinde yetistirilen Siyah Alaca, Kirmizi Alaca ve Simental irki ineklerden elde edilen
siitlerde SHS, SAA, Ei ve pH degerlerinin ve bu parametreler arasindaki iliskilerin arastirilmasi, irklarin da sutteki
mastitis parametreleri bakimindan karsilastiriimalari amaglanmistir.

MATERYAL ve YONTEM

Arastirmanin hayvan materyalini Kahramanmaras ilinde yetistirilen ve klinik olarak saglikli olan 46 bas Siyah Alaca,
23 bas Kirmizi Alaca ve 13 bas Simental olmak {izere toplam 82 bas sut sigiri ve bunlardan alinan sit érnekleri
olusturmustur. Her bir inegin 4 meme c¢eyreginden sitler ayri ayri alinmistir. Strii sorumlusu ile yapilan
gorismelerde, ineklere orneklerin alindigi laktasyon déneminde gerek mastitise gerekse diger enfeksiyonlara
yonelik herhangi bir tedavinin uygulanmadigi bildirilmistir. ineklerde inspeksiyon ile gozlemlenen ve palpasyon ile
meme muayenesi yapildiginda klinik olarak saglikli oldugu misahede edilen tiim hayvanlardan aksam sagiminda sit
ornekleri alinmistir. isletmede sagim odalarinda vakumlu otomatik sagim sistemi ile giinde 2 sagim
uygulanmaktadir. Ornek almak amaci ile meme bélgesi ve meme baslari %70’lik etil alkollii pamuk ile temizlenmistir.
Bolgenin kurumasini takiben, ilk 3-5 sagimda dokiilen sitler atilmis ve orta sagim sitler kullanilarak her meme
basindan ayri olacak sekilde yaklasik 10-15 ml sit o6rnegi alinmistir. Bu stt ornekleri steril plastik tlplere
yerlestirilmistir.

SHS élgiimii

SHS 6lciimleri De Laval Somatik Hiicre Olciim Cihazi (DCC) kullanilarak yapilmistir. De Laval sayim kiti icine, her bir
meme basindan alinan siit 6rneginden birka¢ damla eklenerek karistiriimistir. Ardindan, yikli kaset De Laval hiicre
sayiclya yerlestirilerek olgim yapilmistir. DCC cihazi, DNA-spesifik floresan probu propidium iodide kullanarak
somatik hticreleri saymaktadir ve sonuglar bir dakikadan daha kisa siirede gostergede gorlinmektedir (Anonim,

122


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 120-132 Arastirma Makalesi / Research Article

2012). Toplanan inek siitlerinde SHS’si < 100.000 hiicre ml* altinda olan Grup | (Gl) ve > 100.000 hiicre ml™? olan
Grup Il (Gll) olmak tizere 2 gruba ayrilmistir.

Elektriksel iletkenlik él¢iimii ve pH analizi

Cig sutler, falcon tiiplere alinarak hiicre sabiti k= 0,341 1 cm™ olarak kabul edilen WTW marka (Cond 330i/SET)
portatif bir kondiktometre kullanilarak mS cm™ cinsinden iletkenlik dlgtimleri yapilmistir (Gonci & Yesil, 2018).

Bu calismada, siit 6rneklerinden yaklasik 50 ml'lik numuneler alinarak beherlere konulmus ve numunelerin oda
sicakligina gelmesinin ardindan pH metrenin kalibrasyonu cihaz talimatlarina gore yapiimistir. pH degeri, oda
sicakhginda inolaLWTW serisi pH 720 portatif bir pH metre kullanilarak belirlenmistir. Cihazin probu, siitle dolu
ornek taplne daldirilmis ve ekranda stabilite gostergesi gériindiglinde deger kaydedilmistir (Goncu & Yesil, 2018;
Yorikoglu, 2019).

Kondiktometreler, sivinin icerdigi anyon ve katyonlarin elektrigi iletim kabiliyetlerini kullanarak iletkenlik derecesini
olgmek icin elektrotlar araciligiyla siviya daldirilmistir. Cihazin kalibrasyonu igin dnceden hazirlanan potasyum klor{ir
cozeltilerinin elektriksel iletkenlikleri ol¢lilmustir. Daha sonra cihazin probu ve termometresi numuneye
daldirilarak, bir iki tur cevrilmis ve cihazin gosterdigi deger sabitlendikten sonra okuma yapilmistir.

Siit amiloid A analizi

Sut 6rnekleri analizden hemen 6nce +4°C'de ¢ozdirilerek oda sicakhiginda calisiimistir. SAA konsantrasyonlari,
Tridelta Development (Maynooth, Ireland) tarafindan ticari olarak sunulan bir ELISA kiti kullanilarak belirlenmistir.
Bu kit, SAA icin 6zgll monoklonal antikorlari iceren solid faz bir ELISA kiti olarak tasarlanmistir. Stit 6rnekleri ve
bilinen miktarda SAA iceren standartlar, plakaya eklenmistir. Kuyucuktaki SAA, plaga bagli immobilize antikorlar
tarafindan yakalanmis ve konjugat antikorla isaretlenmistir. Baglanmamis materyallerin uzaklastiriimasi igin yitkama
islemi gerceklestirilerek Streptavidin-Horse Radish Peroxidase (Streptavidin HRP) konjugati eklenmis ve inklbe
edilmistir. ikinci bir inkiibasyon sonrasinda TMB substrati eklenmistir. Olusan renk yogunlugu, orijinal numunede
bulunan SAA konsantrasyonu ile orantilidir. Optik yogunluklar, Bio-tek Inc, Winooski VT, ABD, Model ELx 800
otomatik bir plaka okuyucuda 450 nm'de Olcllmustir. SAA konsantrasyonlari, Uretici tarafindan saglanan
referanslar kullanilarak bir standart egriye dayanilarak hesaplanmistir. Stit 6rnekleri 1:50 oraninda seyreltilerek iki
kez dlctlmistir. Sonuglar uygun bir diliisyon faktériyle carpilarak ng mL™ olarak belirlenmistir. Calisma aralig1 0.438
- 7.5 ug mL ve testin duyarhlig 0.10 ug mL? olarak belirlenmistir.

istatistik analizler

ineklerin SHS bakimindan siniflandiriimalarinda “Agriculture and Horticulture Development Board (AHDB)”
(Anonymous, 2022) tarafindan bildirilen 6lgek kullaniimistir. Buna gore; (i) bir inekten alinan sit 6rneklerindeki
SHS<100.000 hiicre ml? siit ise bu hayvan enfekte olmamis kabul edilmektedir. (ii) ml siitte 100.000 — 200.000
araliginda SHS’ye sahip bir inek potansiyel riskli grupta yer alir. (iii) ml slitte 200.000 hiicre SHS agisindan esik
deger’dir. (iv) Test sonuglari >300.000 hiicre ml? ¢ikan inekler icin belli patojenlerle enfekte olmus hayvan teshisi
konulabilmektedir.

Yapilan ¢alismada, irklar arasinda somatik hiicre sayisi (SHS) siniflari bakimindan fark olup olmadigi x2 testi ile analiz
edilmistir. istatistik analizlerde SAS paket programi kullaniimis ve p<0.05 anlamlilik seviyesi secilmistir (Orhan ve
ark., 2004). Elde edilen SAA, pH, Ei ve SHS degerlerinin Shapiro-Wilk testi sonucunda normal dagilim gdstermedigi
tespit edilmistir (p<0.05). SAA, pH, Ei ve SHS degerlerinin irklara gére olusturulan gruplara iliskin istatistiksel olarak
farkhhiginin degerlendirilmesinde Kruskal-Wallis analizinden yararlanilmistir. SAA, pH ve Ei degerlerinin SHS
siniflarina gore olusturulan gruplara iliskin istatistiksel olarak farkhilhginin degerlendirilmesinde ise Mann-Whitney U
testinden yararlanilmistir. Analizler sonucunda gruplar arasindaki farkhhgi belirlemek amaciyla Dunn testi
kullanilmistir. Ayrica degiskenlerin birbiriyle iliskisinin analizi Spearman korelasyon analizi ile gergeklestirilmistir.
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BULGULAR ve TARTISMA

Bu arastirma kapsaminda incelenen Siyah Alaca ve Kirmizi Alaca sigirlarin % 87 ve % 78’i, Simental sigirlarin ise
tamami somatik hiicre sayisi bakimindan AHDB olcegine gére (Anonymous, 2022) risk grubunda bulunmamistir
(Cizelge 1). Irklar arasindaki farklar ise istatistik olarak 6nemsiz bulunmustur. Torres-Neira ve ark. (2020) Kolombiya
Boyaca bdlgesinde topladiklari tank siitii érneklerinin SHS degerlerinin %42.42'sinin <200.000 hiicre ml?,
%48.49'unun 200.001-400.000 hiicre ml™? arasinda degistigini, kalan %0.9’un ise >400.000 hiicre ml*? oldugunu
bildirmislerdir. Kaygisiz (2023) tarafindan incelenen Esmer sigirlarin %39’unun higbir risk grubunda olmadigi,
%34’inlin “potansiyel risk” ve %27’sinin ise “enfekte” grubunda yer aldig bildirilmistir. Danimarka Kirmizisi,
Simental ve Siyah Alaca irklarinda, “risk grubunda olmayan” inek orani %53-55, “potansiyel risk grubundaki” inek
orani % 22-24, “sinir degerdeki” inek orani %8-11 ve “enfekte grubundaki” inek orani ise %12-15 olarak bildirilmistir
(Kaygisiz & Sahin, 2023). Bu calismada, risk grubundaki inek sayisiin diisiik ¢ikmasi ineklerin blyik cogunlugunun ilk
laktasyonda olmasina yorumlanabilir. Zira, siit ineklerinde, inegin yasinin artmasi ile SHS artmakta, immun sistem
zayiflamakta ve sagim makinasinin etkisi meme baslarinda deformasyon artmakta ve mikroorganizmalarin meme
kanallarina girisi kolaylasmaktadir (Deveci ve ark., 1994).

Cizelge 1. ineklerin mastitis risk durumlarina gére dagilimi
Table 1. Distribution of cows according to mastitis risk status

Siyah Alaca Kirmizi Alaca Simental Toplam
Enfekte olmamis (<100.000 hiicre ml?) 40 (% 87) 18 (%78) 13 (% 100) 71 (%87)
Potansiyel risk (100.000 — 200.000 hiicre ml?) 5(% 11) 2 (%9) 0 7 (%9)
Esik deger (200.000 — 300.000 hiicre ml?) 0 1 (%4) 0 1(%1)
Enfekte olmus (>300.000 hiicre ml?) 1(%2) 2 (%9) 0 3 (%3)
Toplam 46 23 13 82

%2 (6.780) < %2 (12.592) Kabul

Sutte pH, El, SAA ve SHS bakimindan irklara ait tanimlayici bilgiler Cizelge 2-3’de verilmistir.

Bu calismada somaik hiicre sayisi bakimindan irk arasi farkliik anlamli bulunmamistir. Hayvanin saglk durumu
disinda, somatik hiicre sayisini etkileyen diger faktorler de géz onlinde bulundurulmalidir. Irk, yas, laktasyon
donemi, sagim teknigi, yetistirme sistemleri, ¢evre kosullari ve mevsim gibi etkenler, somatik hiicre sayisinda
degisimlere neden olabilir. Calismada logio somatik hiicre sayisi Siyah Alaca, Kirmizi Alaca ve Simental irklarinda
sirasiyla 4.49+0.079 hiicre ml?, 4.40+0.091 hiicre ml™? ve 4.20+0.111 hiicre ml* olarak bulunmustur. Sanlurfa,
Erzurum, Samsun, Elazig ve Malatya illerinde ¢ig sut 6rneklerindeki logio somatik hiicre sayisi sirasiyla 6.25 hiicre
ml?; 6.83 hiicre ml?; 6.60 hiicre ml?; 6.04 hiicre ml? ve 6.09 hiicre ml™ olarak saptanmistir (Patir ve ark., 2010).
Ortalama logio SHS degerini Coban ve ark. (2007) 5.73+0.39 hiicre ml?, Diler ve Baran (2014) 5.43+0.05 hiicre ml*
ve Kaygisiz (2012) 5.015+0.030 hiicre ml™ olarak belirlemislerdir. Bu arastirmada SHS ortalamasi gerek AB normlari
acisindan ve gerekse daha 6nce yapilan ¢alismalarda elde edilen bulgulara gére daha disik olarak tespit edilmistir.
SHS’nin disik olmasi da yine ineklerin ¢ogunlugunun ilk laktasyonda olmalari ile agiklanabilir. SHS'nin diistk
bulunmus olmasi da st kalitesi agisindan 6nemli bir bulgudur.

St SAA seviyesi ile SHS arasindaki korelasyon Kirmizi Alaca (P=0.03) ve Siyah Alaca irklarinda (P=0.055) 6nemli,
Simental irkinda ise 6nemsiz bulunmustur (Cizelge 4-6). SHS ile Log SHS arasindaki korelasyonlarin ¢ok 6nemli
bulunmasi zaten beklenen bir durumdur. Bunun disinda kalan 6zellikler arasindaki korelasyonlar tiim irklarda
6nemsiz bulunmustur.
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Cizelge 2. Siyah Alaca, Kirmizi Alaca ve Simental Sigir irkina ait tanimlayici bilgiler

Table 2. Descriptive information for Holstein cattle, Red Holstein , Simmental breed

Degisken N X+Sx % 95 Gliven siniri Min-Max cv
Siyah Alaca
pH 53 6.62+0.017 6.58-6.65 5.99-6.85 1.92
El 53 3.58+0.050 3.48-3.68 3.16-5.69 10.22
SAA-Abs 53 0.347+0.030 0.287-0.407 0.091-0.942 63.06
SAA-ng/mL 53 343.80£26.40 290.82-396.79 110.09-781.46 55.91
SHS 53 92000+28609.2 34591-149408 3000-1221000 226.39
Logio SHS 53 4.49+0.079 4.34-4.65 3.48-6.09 12.73
Kirmizi Alaca
pH 23 6.6710.016 6.64-6.70 6.54-6.87 1.15
El 23 3.65+0.071 3.51-3.80 3.06-4.29 9.28
SAA-Abs 23 0.418+0.0056 0.302-0.534 0.110-1.142 64.18
SAA-ng/mL 23 286.20+24.520 235.35-337.05 160.09-606.91 41.09
SHS 23 408261+8526.8 23142-58510 6000-121000 100.16
Logio SHS 23 4.40£0.091 4.21-4.59 3.78-5.08 9.94
Simental
pH 17 6.58+0.084 6.37-6.73 5.28-6.81 5.30
El 17 1.21+0.019 1.17-1.25 1.09-1.38 6.57
SAA-Abs 17 349.8+43.86 256.79-442.75 160.09-677.82 51.70
SAA-ng/mL 17 479.85+76.79 317.07-643.63 90.55-1142.36 65.98
SHS 17 31.35£14.121 1.42-61.29 3.00-252.00 185.70
Logio SHS 17 4.20+0.111 3.97-4.44 3.47-5.40 10.84
Cizelge 3. Irklara ait medyan degerleri (non-parametrik analiz)
Table 3. Median values of breeds (non-parametric analysis)
Kirmizi Alaca (23) Simental (17) Siyah Alaca (53) P
pH 6.665 6.655 6.625 0.188
Ei 3.645 3.515 3.540 0.290
SAA 0.344 0.294 0.251 0.389
SHS 4.255 4.230 4.380 0.186
Logio SHS 18000 17000 24000 0.186
Cizelge 4 Siyah Alaca irkinda st bilesenleri arasindaki korelasyonlar
Table 4. Correlations between milk components in the Holstein breed
Ozellikler pH Ei SAA Ng/MI SHS
Ei 0.151
P=0.28
SAA-Abs -0.128 -0.066
P=0.36 P=0.64
SAA- ngmL? -0.007 -0.038 0.033
P=0.96 P=0.79 P=0.81
SHS -0.180 -0.024 0.265 -0.207
P=0.20 P=0.87 P=0.055 P=0.14
Logio SHS 0.090 0.099 0.100 -0.051 0.764™
P=0.52 P=0.48 P=0.48 P=0.72 P=0.0001
**p<0.01.
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Cizelge 5. Kirmizi Alaca irkinda sit bilesenleri arasindaki korelasyonlar
Table 5. Correlations between milk components in the Red Holstein breed

Ozellikler pH Ei SAA Ng/MI SHS
Ei 0.086
P=0.70
SAA-Abs 0.293 0.324
P=0.17 P=0.13
SAA- ngmL? -0.125 -0.512 -0.27
P=0.57 P=0.0124" P=0.20
SHS -0.061 -0.375 0.43 -0.010
P=0.78 P=0.078 P=0.03" 0.96
Logio SHS -0.094 -0.323 0.309 0.057 0.78
P=0.67 P=0.13 P=0.14 0.79 P=0.0001""

*P<0.05, **P<0.01.

Cizelge 6. Simental irkinda siit bilesenleri arasindaki korelasyonlar
Table 6. Correlations between milk components in the Simmental breed

Ozellikler pH Ei SAA Ng/Ml SHS
Ei 0.378
P=0.07
SAA-Abs 0.034 -0.203
P=0.87 P=0.34
SAA- ngmL? -0.316 -0.234 -0.242
P=0.13 P=0.27 P=0.27
SHS 0.108 0.011 -0.002 0.027
P=0.62 P=0.96 P=0.99 0.90
Log1o SHS -0.069 0.125 0.029 0.0108 0.954
P=0.75 P=0.56 P=0.89 0.96 P=0.0001""
**%p<0.01.

Yapilan Mann-Whitney U testi sonuglarina gore ele alinan 6zelliklerin SHS gruplarina goére degisimi 6nemsiz
bulunmustur (Cizelge 7). Yapilan Kruskal-Wallis testi sonuglarina gore ise ele alinan 6zelliklerin irklara gére degisimi
onemsiz bulunmustur (Cizelge 8).

Cizelge 7. SHS gruplarina gore karsilastirmalar
Table 7. Comparisons for SCC groups

Degiskenler (Variables) N Medyan (Q1-Q3)(IQR) (Median) P

SAA <100.000 80 0.289 (0.192-0.482)(0.29) 0.441

(SAA-Abs) > 100.000 13 0.366 (0.175-0.622) (0.45)

pH <100.000 80 6.645 (6.585-6.694) (0.11) 0.661
> 100.000 13 6.665 (6.593-6.705) (0.11)

Ei <100.000 80 3.540 (3.385-3.721) (0.34) 0.610
> 100.000 13 3.595 (3.213-3.78) (0.57)

Log1oSHS <100.000 80 4.230 (4.079-4.532) (0.45) 0.000™
> 100.000 13 5.248 (5.064-5.713) (0.65)

SAA- ngmL? <100.000 80 299.636(188.955-489.523) 300.57 0.740
> 100.000 13 250.546(193.727-515.773) 322.05

SHS <100.000 80 17000 (12000-34000) 22000 0.000"™"
> 100.000 13 177000(116000-532000)416000

**p<0.01.

126


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 120-132 Arastirma Makalesi / Research Article

Cizelge 8. Irklara gore karsilastirmalar
Table 8. Comparisons for breeds

Degiskenler (Variables) N Medyan (Q1-Q3)(IQR) (Median) P
Kirmizi Alaca 23 0.344 (0.250-0.517)(0.27)

SAA (SAA-Abs) Simental 17 0.294 (0.219-0.466) (0.25) 0.389
Siyah Alaca 53 0.251 (0.167-0.544) (0.38)
Kirmizi Alaca 23 6.665 (6.615-6.725) (0.11)

pH Simental 17 6.655 (6.510-6.698) (0.19) 0.188
Siyah Alaca 53 6.625 (6.585-6.683) (0.10)
Kirmizi Alaca 23 3.645 (3.425-3.860) (0.44)

Ei Simental 17 3.515 (3.363-3.360) (0.24) 0.29
Siyah Alaca 53 3.540 (3.378-3.718) (0.34)
Kirmizi Alaca 23 4.255 (4.08-4.90) (0.82)

Log10SHS Simental 17 4.230 (3.991-4.363) (0.37) 0.186
Siyah Alaca 53 4.380 (4.114-4.771) (0.66)
Kirmizi Alaca 23 17000 (10.000-23.500) (67.000)

SHS Simental 17 17000 (12.000-19.000) (13.500) 0.186
Siyah Alaca 53 24000 (13.000-59.000) (46.000)

Bu calismada, ineklerden alinan siit drneklerinde SAA ortalama diizeyleri Siyah Alaca irkinda 343.80+26.40 ng ml?,
Kirmizi Alaca irkinda 286.20+24.520 ng ml%; Simental irkinda ise 479.85+76.79 ng ml™* olarak hesaplanmistir. Ayrica
St SAA seviyesi ile SHS arasindaki korelasyon Siyah Alaca irkinda (P=0.055) ve Kirmizi Alaca irkinda (P=0.03) 6nemli,
Simental irkinda ise 6nemsiz bulunmustur. Daha dnce yapilan ¢alismalarda, subklinik mastitisli ineklerde Amiloid
A'nin sitteki degerinin saglkli olanlara gére (sirastyla 3600.5 ve 790.2 ng mL?) anlamli olarak daha yiiksek oldugu
rapor edilmistir. Ayni calismada, her iki grup arasinda SAA seviyelerinde (sirasiyla 2.72 ve 2.68 ng mL™) anlamli bir
fark oldugu da goézlemlenmistir (Bochniarz ve ark., 2018). Thomas ve ark. (2015) yaptigi bir calismada ise mastitis
tespiti i¢in ortalama bazal SAA konsantrasyonunun 0.96 pug ml™ olarak belirlendigi bildirilmistir.

Daha 6nce yapilan ¢alismalarda, kronik subklinik mastitisli ineklerin, saglikli kontrol inekleri ile karsilastirilmasinda,
farkli meme bolgelerindeki sit konsantrasyonlarinda 6nemli bir amiloid A farkini gézlemlenmis, ayrica SAA
degerlerinin 0.9 mg I* altindaki seviyelerin saglikli meme bélgelerinin iyi bir géstergesi oldugu degerlendirilmistir
(Gronlund ve ark., 2003; 2005). SAA, inek, at ve koyun dahil olmak Gzere farkli tirlerin stitlinde tanimlanmis olup,
meme epitel hiicreleri tarafindan Uretilen proteinin bu formu, kolostrumda bol miktarda bulunmaktadir. Bununla
birlikte, saglkli hayvanlardan elde edilen sitte SAA seviyeleri daha disliktir (Jacobsen ve ark., 2005).

Bu arastirma bulgularina benzer olarak, Akerstedt ve ark. (2007) ise ineklerde gerek meme ceyreklerinden alinan
sut orneklerinde ve gerekse tanklardan alinan siit 6rneklerinde SHS ve SAA arasinda anlamli iliskiler bulundugunu,
Jaeger ve ark. (2017) SHS ve SAA-ELISA arasinda test dogrulugu agisindan anlamli bir fark tespit edilemedigini, her
iki testinde esit derecede 6nemli spesifik olmayan mastitis gostergeleri oldugunu, Evkuran Dal ve ark. (2019) SHS ve
SAA oOlgimlerinin aslinda meme dokusu inflamasyonunu tespit etmede benzer sonuglar verdigini, hatta SAA
dlgtimlerinin cok daha duyarli sonuglar verdigini, Diiz ve ark.(2021) ise SAA test verilerinin Ei ve pH dlgiimlerine gére
SHS ile iliskisinin daha yliksek oldugunu bildirmislerdir.

Taze siitiin pH degeri genellikle 6.6-6.8 olup bu degerden sapmalar bazi belirtileri ortaya ¢ikarabilir. Ornegin, normal
sute gore, kolostrom adi verilen ilk stitlin pH degeri (pH = 6) daha disliktir. Laktasyon siiresi sonunda ise sttiin pH
degeri genellikle biraz yikselir. Mastitisli olan ineklerde ise sttlin pH degeri yiikselerek 7.5 seviyelerine ulasabilir.
Bu sitlerin protein ve bazi tuz oranlari, saghkh sttten farkh olabilir (Van Den Berg, 1988). Bu nedenle, pH degeri
sitiin kalitesini degerlendirmede 6nemli bir kriter olarak kabul edilmektedir. Ozellikler bakimindan irklarin
karsilastirildigl parametrik analizlerde st 6rneklerinin ortalama pH degerleri; Siyah Alaca irkinda 6.62+0.017,
Kirmizi Alaca irkinda 6.67+0.016, Simental irkinda ise 6.58+0.084 olarak tespit edilmistir. Irklar arasindan pH
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degerleri bakimindan farklilik belirlenmemistir. Calismada analiz edilen st 6rnekleri literatiirde bildirilen saghkli stt
pH degerleriyle 6rtlismektedir.

Cig sut sicakligiyla dogrusal bir iliski bulunan (Spauskas ve ark., 2006) Ei degerleri izerine, mastitisin yani sira irk,
laktasyon sayisi, laktasyon dénemi, meme lobu, sagim araligi, stitiin bilesimi, giinliik degisimler, kizginlik, hastaliklar,
beslenme diizeyi ve isletmeye ait faktorlerin etkisi oldugu belirtilmektedir (Nielen ve ark., 1992; Norberg, 2005;
Spauskas ve ark., 2006). Qayyum ve ark. (2016), siitin daha yiiksek elektrik iletkenligi ve pH'ya sahip olmasini
enfekte sttteki mineral icerigindeki degisikligin ve daha ylksek lokosit sayisinin neden oldugu mastitisden
kaynaklandigini bildirmislerdir. Saglhkli ineklere ait siitlerin 25 2C’deki Ei degerleri 4-5.5 mS cm™ olarak bildirilirken,
6.0 mS cm™'nin tzerindeki degerler, meme bezlerinde patolojik olusumlari akla getirmektedir (Nielen ve ark., 1992;
Spauskas ve ark., 2006).

Calismada Ei degerleri Siyah Alaca irkinda 3.58+0.050 mS cm?, Kirmizi Alaca irkinda 3.65+0.071 mS cm™, Simental
irkinda ise 1.2140.019 mS cm™ tespit edilmistir. Tespit edilen degerler literatiirde bildirilen saghkh sttteki iletkenlik
degerlerinin altinda bulunmustur. Elektriksel iletkenlik bakimindan irklarin karsilastirilmasinda énemli bir farklilik
gozlenmemistir.

Sonug olarak, bu calisma da SHS degerlerinin yapilan calismalarda elde edilen bulgulara gére daha distk olarak
tespit edilmis olmasi sit kalitesi hakkinda 6nemli bir sonug olmustur. Ayrica irklarda elde edilen siit parametreleri,
Siyah Alaca irkinin yanisira Kirmizi Alaca ve Simental irklarinin da bdlgede basari ile yetistirilebilecegini
gostermektedir. SAA siite spesifik olmasi nedeniyle tanida yiiksek dogruluk oranina sahip oldugu diisiiniilmektedir.
Calismada SAA seviyesi ile SHS arasindaki korelasyon Siyah Alaca irklarinda ve Kirmizi Alaca 6nemli diizeyde oldugu
gorilmustir. Elde dilen bu sonuglar, SAA’nin subklinik masititisi belirlemede 6ne ¢ikabilecegi diistinlilmektedir. Bu
sebeple SAA 6lglimlerinin stabil bir biyobelirte¢ oldugunun tespiti icin daha buyik 6lgekli isletmelerde 6rnek sayisini
ve diger parametreleride icine alan calismalar yapilmasi dnerilmektedir.

Sonug olarak, SHS diizeyleri stt sigirlarinda subklinik mastitisin teshisinde ve tedavinin etkinliginin izlenmesinde
degerli bir parametre olmasi yani sira SAA’nin siite 6zgli olmasi ve bu nedenle mastitis tanisinda hassas ve glvenilir
bir biyobelirte¢ olabilegi de distiimektedir. Elektriksel iletkenlik ve pH yontemi daha az is giicii daha kisa silirede
sonug vermesi, gida maddelerinin, 6zellikle st ve Uriinlerinin kalitesinin takibi icin ¢cok dnemli bazi avantajlara
sahiptir. Bunun yaninda Ei ve pH sonuclarinin, Siyah Alaca, Kirmizi Alaca ve Simental irklarinin siit kalitesi agisindan
incelebilecek parametreler oldugu fakat mastitisi belirmede bir etkisi olmadig ortaya konulmustur. Ei ve pH
Olgumleri icin her ne kadar cihazlar gerekli olsada kullanim siresi igcinde analiz basina diisen maliyet oraninin azaldigi
ve analiz sliresinden yilksek tasarruf saglandig distintllrse sit kalitesi icin degerlendirmede buyik isletmeler icin
kullanimi énerilebilir.

TESEKKUR
Bu calisma Kahramanmaras Siitcii imam Universitesi Bilimsel Arastirma Projeleri Yonetim Birimi Baskanhg
tarafindan (2021-7-11-M) desteklenmistir.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar ¢catismasi olmadigini beyan ederler.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI
Bu ¢alisma deneysel olmayan tarimsal uygulamalari (Anonim, 2011) kapsaminda degerlendirildiginden “Etik Kurul
belgesi” alinmasina gerek duyulmamistir.
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I cloLC)

Peppers are significant crops frequently used in cooking or as spice. Numerous
phytochemicals, including capsaicinoids, phenolics, and carotenoids are found in peppers.
Capsaicinoids are responsible for the distinctively pungent flavor. A comparative study of
the proximate, mineral, fatty acid composition, and phytochemical components of 15
types of pepper spices (1 Isot Pepper Flake, 4 Chili Powders, and 10 Chili Pepper Flakes)
were investigated. Analysis of the proximate composition included moisture content (6.54-
19.49%), ash content (6.53-22.48%) and acid insoluble ash content (0.41-1.12%). Total
phenolic content ranged from 9.72 to 20.05 mg GAE g?. The lowest and highest
capsaicinoid content were found in S15 (10247.6 Scoville Heat Unit (SHU)) and S9 (38861.7
SHU) samples, respectively. Total carotenoid content ranged from 739.8-1941.7 mg kg™
Phytochemical analyses revealed that these spices are high in phytonutrients such as
carotenoid and capsaicinoid. Mineral elements such as calcium, magnesium, potassium,
copper, iron, manganese, and sodium were also present in the spices, which are essential
for human nutrition.

OzZET

Biber, yemeklerde veya baharat olarak siklikla kullanilan 6nemli bir Griindur. Biberlerde
kapsaisinoidler, fenolikler ve karotenoidler de dahil olmak lzere gok sayida fitokimyasal
bulunmaktadir. Kapsaisinoidler, belirgin aci tat 6zelliginden sorumludurlar. Bu galismada,
15 cesit biber baharatinin (1 isot, 4 Toz Biber ve 10 Pul Biber) proksimat, mineral, yag asidi
kompozisyonu ve fitokimyasal bilesenleri karsilastirmal olarak incelenmistir. Proksimat
bilesimi analizi sunlari ortaya koymustur: nem (%6.54-19.49), kil (%6.53-22.48) ve asitte
¢6zinmeyen kil (%0.41-1.12). Toplam fenolik madde igerigi 9.72 ile 20.05 mg GAE g*
arasinda degismistir. En diisiik ve en yliksek kapsaisinoid icerigi sirasiyla S15 (10247.6 SHU)
ve S9 (38861.7 SHU) 6rneklerinde bulunmustur. Toplam karotenoid igeriginin 739.8-1941.7
mg kg arasinda degistigi belirlenmistir. Fitokimyasal analizler, bu baharatlarin karotenoid
ve kapsaisinoid gibi fitokimyasallar bakimindan zengin oldugunu ortaya koymustur.
Baharatlarda insan beslenmesi icin gerekli olan kalsiyum, magnezyum, potasyum, bakir,
demir, mangan ve sodyum gibi mineral elementler de mevcut olarak bulunmustur.
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INTRODUCTION

Pepper is a member of the Solanaceae family and belongs to the genus Capsicum. Peppers (Capsicum annuum L.),
grown around the world, are very popular and crucial to the consumers, producers, and processing industries. Along
with Mexico, peppers are also widely grown in China, Tirkiye, and other countries. According to the 2021 data
presented by the Food and Agriculture Organization (FAO) of the United Nations, the total production of various
pepper varieties amounted to 36 million and 286 thousand tons. In this production, China ranked first with 16
million and 721 thousand tons, while Tirkiye ranked second with 3 million and 91 thousand tons, and Indonesia
ranked third with a production of 2 million and 747 thousand tons (FAOSTAT, 2021). Mexico and Spain occupied
the fourth and fifth positions, respectively. Pepper is one of the main elements in most cuisines throughout the
world and one of the most extensively produced spices in the world. As an important agricultural crop, pepper has
a distinctive color, flavor, and aroma, as well as economic and nutritional value. It is also one of the most significant
sources of essential nutrients, including protein, oil, dietary fiber, and fat-soluble vitamins. Researchers highlight
the antibacterial, anti-cancerogenic, and antioxidant properties of their bioactive and functional components (Kim
et al., 2018; Romero-Luna et al., 2023). Isot is the name of the most well-known pepper variety grown in Anatolia’s
South East region. Isot pepper is often consumed in powder form after being dried (Minguez-Mosquera et al., 1994;
Koc et al., 2008).

Peppers (Capsicum spp.) are considered to have a high nutritional value containing phytochemicals. They can be
consumed fresh, canned, roasted, or dried as a spice. Phytochemicals such as carotenoids, capsaicinoids, flavonoids,
ascorbic acids, anthocyanins, vitamins, phenolic acids, and tocopherols are abundant in peppers. These substances
are known to prevent inflammatory diseases caused by oxidative damage to preserve good health. Capsaicinoids
are the constituents in peppers that are responsible for pungency. Scoville heat units (SHU), which are based on
the concentrations of capsaicinoid chemicals in the fruit, are used to describe the level of pungency (Kim et al.,
2019; Carvalho Lemos et al., 2019; Atalay & Inanc, 2020).

While the moisture and ash contents of spices play a decisive role in the shelf life and stability of the product, the
pungency and color values are also crucial in terms of consumer preferences and usage. Additionally, total
carotenoid and phenolic contents play a significant role in explaining the nutritional value and health benefits of
spices. Fatty acid esters and element contents are critical for understanding the individual components of spices.
In this context, a comprehensive analysis of 15 different pepper samples (red pepper, paprika, and isot pepper) sold
in Turkiye was conducted, covering moisture, ash amounts, color values, capsaicinoid, total carotenoid and phenolic
contents, fatty acid esters, and mineral contents. This study provides important data to assess the quality and
nutritional content of pepper spices produced in Tirkiye.

MATERIALS and METHODS

Pepper spice materials and sample preparation

Fifteen spice samples (1 Isot Pepper Flake, 10 Chili Pepper Flakes, and 4 Chili Powders) with five brands offered for
sale in Tirkiye (Southeastern Anatolia Region) were supplied from trade centers (Spice shops in Kilis, Gaziantep,
Kahramanmaras, Sanliurfa provinces). All chemicals used in the analyses were obtained from Sigma and Merck. The
names, coding, and characteristics of the spice samples are presented in Table 1. These samples were stored in an
oven at 40 °C for 24 hours before being analyzed.

134


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 133-147

Arastirma Makalesi / Research Article

Table 1. Pepper spices types and characteristics

Cizelge 1. Biber baharat tipleri ve karakteristik ézellikleri

Sample Code Spice Types Characteristics Brand
S1 Isot Pepper Isot Pepper Flakes A
S2 Oily Hot Chili Pepper Flakes Chili Pepper Flakes A
S3 Hot Chili Pepper Flakes Chili Pepper Flakes A
S4 Hot Chili Pepper Flakes Chili Pepper Flakes A
S5 Sweet Chili Pepper Flakes Chili Pepper Flakes B
S6 Sweet Chili Pepper Flakes Chili Pepper Flakes C
S7 Oven Dried Chili Pepper Flakes Chili Pepper Flakes C
S8 Sun Dried Chili Pepper Flakes Chili Pepper Flakes C
S9 Fresh Chili Pepper Flakes Chili Pepper Flakes C
S10 Extra Chili Pepper Flakes Chili Pepper Flakes C
S11 Medium Chili Pepper Flakes Chili Pepper Flakes C
S12 Hot Chili Powder Chili Powder C
S13 Hot Chili Powder Chili Powder D
S14 Sweet Chili Powder Chili Powder D
S15 Sweet Chili Powder Chili Powder E

Determination of moisture content

The moisture content of the samples was measured according to the method of AOAC, 2005: 930.15, based on the
principle of evaporating the water in the spice under a certain temperature and finding the amount of moisture by
utilizing weight loss. The moisture content of 2 g spice samples was determined from the difference in the initial
and final weights of the samples, which were kept in the Memmert brand UN55 model oven at 135 °C for two hours.
The following equation was used for the moisture content calculation (AOAC Official Method 930.15, 2005).

Final Weights

Moisture Content% = (——
L (Initial Weights

) x 100 Eq.(1)

Determination of ash content

The weighed pepper spice sample was placed into a pre-weighed crucible. The sample was placed into the muffle
furnace. 2 grams of spice samples were allowed to ash in a tared porcelain crucible by a Thermomac brand CMF7
model muffle furnace which was set to 550 °C for two hours. The amount of inorganic ash remaining without
combustion was calculated according to the equation below (Anonymous, 1974).

Ash Content %= ((Weight of Ash) / (Dry Matter)) x 100 Eq.(2)

Determination of acid insoluble ash

25 ml of 10% HCl solution was added to 3 g of spice sample weighed in a porcelain crucible. The HCl solution, which
was boiled for 10 minutes, was cooled and filtered through filter paper. The residue on the paper was washed with
warm distilled water until the acid was removed. The filter paper, together with the residue inside, was combusted
in a porcelain crucible at 525 °C for one hour. At the end of the combustion process, the crucible cooled in the
desiccator was weighed with a precision balance. The amount of % acid insoluble ash was calculated according to
the TS 1128 ISO 763 method with the following equation (Anonymous, 2000; Erol and Arpaci, 2023b).

Acid Insoluble Ash Content % = m X (100 / M) x (100 / D) Eq.(3)
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where; M = Weight of the sample taken from the ground sample used in the determination of total ash (g)
m = Weight of acid insoluble ash (g)
D = Percent dry matter content of the ground sample by weight

Color analyses

Color analyses were performed using colorimetric and spectrophotometric methods. Colorimetric measurements
were made by using a Techkon brand SpectroDens model colorimeter by taking L, a, and b values. The
spectrophotometric method was applied according to the method of AOAC, 2005: 971,26. Spice samples of 0.1 g
were kept in 100 ml acetone for 16 hours at room temperature. At the end of 16 hours, the absorbance against
acetone was read with a Biocrome brand Libra S70 model spectrophotometer at a wavelength of 460 nm. The
calculation was made according to the following equation (Horwitz, 2002).

ASTA = Abs x 16.4 x (If / m) Eq.(4)

where; “m” is the weight of the sample, “If” is the deviation factor of the spectrophotometer calculated by dividing
the absorbance by the true absorbance of the standard color solution (0.001 M K,;Cr,0; and 0.09 M
(NH4)2Co(S04),.6H,0; 1.8M H,S04) at 460 nm.

Capsaicinoid measurements

The total amount of capsaicinoids in the spice samples was calculated by measuring capsaicin and dihydrocapsaicin
(zaki et al., 2013). The extraction steps of the capsaicinoids from spices are as follows: 1.0 g of spice sample was
made up to 100 ml with 95% ethyl alcohol saturated with sodium acetate. It was kept in a water bath at 60 °C for
three hours. It was passed through a 0.45 um PTFE filter and placed in HPLC vials with a volume of 2 ml. HPLC
(Shimadzu, Prominence Modular LC20A HPLC) system containing ultraviolet (UV) detector, C18 column (Hypersil
ODS, C18, 5 pl, 4.6x250 mm) was used for the analysis. An isocratic mixture of 48.4% methanol, 30.2% water, 13.3%
dioxane, 7.9% acetonitrile, and 0.2% perchloric acid (2%) was used as the mobile phase (Topaloglu, 2010; Firat et
al., 2021). The injection volume was 10 pl, the detection wavelength was 280 nm, the analysis time was 20 min,
and the mobile phase flow rate was 1 ml min. The analysis process consisted of first reading the capsaicin and
dihydrocapsaicin standard solutions into the device and then reading the spice extraction samples. The obtained
data were converted into SHU (scoville heat unit) pungency unit according to the following equation.

Total Pungency (SHU) = (Capsaicin + (0.82 X Dihydrocapsaicin) X 16 Eq.(5)

Total carotenoid content

Total carotenoid content analysis was performed using the spectrophotometric method (Martin-Diana et al., 2009).
1 g dry spice sample was taken and extracted with 10 ml acetone/water (90/10, v/v) mixture. After the extraction,
the supernatant part of the samples, which was centrifuged at 5000 rpm, 4 °C, and 10 minutes, was taken. The
extraction process was repeated five times until the colored supernatant part became colorless. Each time, colorless
extracts were collected and analyzed by reading the absorbance in a spectrophotometer (Biochrom, Libra S70) at a
wavelength of 471 nm against acetone. Total carotenoid content was calculated according to the following
equation. B-carotene was used as the standard substance, and total carotenoid content was calculated from the
calibration curve and expressed as milligrams of B-carotene equivalent per gram of fruit (mg B-carotene g dry
weight).
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Total Carotenoid (mg/ml) = (Absmax X 250 X 10 ml Aceton X dilution factor) /
( sample volume (ml)) Eq.(6)

Total phenolic content

The total phenolic content of the spice samples was determined by using the Folin—Ciocalteu method according to
the methodology proposed by Castro-Concha et al. (2014). Briefly, 2.5 ml of diluted Folin-Ciocalteu reagent (1:10
v/v) was added to 0.5 ml of the extract solution in methanol. After 5 minutes, 2 ml of Sodium carbonate solution
(7.5%) was added and the mixture was kept at room temperature in the dark for two hours. Absorbance was
measured at 760 nm using a spectrophotometer (Biochrom brand, Libra S70 model). Gallic acid was used as a
standard and the results were expressed in milligrams of gallic acid equivalent (GAE) per gram of spice.

Fatty acid composition

Extraction and esterification processes were performed to determine the fatty acid ester content of spice samples
(Pérez-Galvez et al., 1998). 10 g of spice sample was extracted with hexane by Soxhlet extraction (Buchi brand,
model E-816) for four hours. After oil extraction, extracted spice samples were filtered and separated from the dry
matter. Esterification was performed using 0.1N KOH and analyzed in a GC/MS (Agilent, 7890B GC-5977MSD)
instrument. Components were separated by a DB-WAX (30m, 0.32mm, 0.25um) column and analyzed on a mass
detector (5977MSD). The temperature program was applied by modifying it according to the reference method.
The oven temperature was first increased from 110 °C to 175 °C by increasing 10 °C per minute and kept at this
temperature for 20 minutes. Then, the temperature was increased to 240 °C by increasing 10 °C per minute and
kept at this temperature for 5 minutes. Detector and injection temperature were kept constant at 250 °C.

Mineral content

The copper, magnesium, potassium, iron, sodium, calcium, and manganese contents of the spice samples were
determined using Atomic Absorption Spectrometer (Perkin Elmer brand, 240 FS AA model) and Flame Photometer
(Jenway brand, PFP 7 model). The spice samples were dried in a compressed air oven at 72°C, and dried samples
were pulverized by using a pestle. 0.25 g of the sample was mixed with 9 ml of HNO3 and 3 ml of H,0, and burned
ina Cem brand Mars 6 model microwave oven under 200W power for 30 minutes. The burned samples were filtered
on Whatman filter paper and diluted by adding distilled water to a final volume of 25 ml. Calcium (Ca), Magnesium
(Mg), lron (Fe), Manganese (Mn), and Copper (Cu) contents were determined by Atomic Absorption
Spectrophotometer while Sodium (Na) and Potassium (K) contents were determined by Flame Photometer (Tefera
and Chandravanshi, 2018; Mengel et al., 1984).

Statistical analysis

Statistical analyses of the data were performed for all parameters. Analysis of variance and multiple comparison
tests in all spice samples were performed with the JMP (15.1.0) program. Student’s t-test was used for multiple
comparisons. For the parameters in the analysis of variation, any p-value below 0.05 was considered significant.

RESULTS and DISCUSSIONS

Ash, moisture, and acid insoluble ash content

Moisture, ash, and acid insoluble ash amounts were measured and calculated for 15 different pepper spices and
are given in Table 2. According to the results of chemical analysis; it was determined that moisture content ranged
between 6.95% and 8.11% in chili powder samples, between 6.54%-19.49% in chili pepper samples and it was 9.88%
in the isot pepper sample. High moisture content may be an indicator of spice freshness. Spices have a longer shelf
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life due to their low moisture content and can be stored at normal room temperature without refrigeration, making
them safe for consumption. However, high moisture content can promote the growth of microorganisms (Ene-
Obong et al., 2018). Ash content (in dry matter) was found as 9.86-14.25% in chili powder, 6.53-22.48% in chili
peppers, and 12.89% in isot pepper spices. The low or high amount of ash indicates the presence of inorganic
materials left unburned. The amount of ash insoluble in HCl in the spice samples was determined as 0.97%-1.12%
in chili powder samples, 0.41%-0.96% in chili pepper samples, and 0.98% in isot pepper sample. The amount of ash
remaining undissolved in HCl is an indicator of the mineral substances added to the spice from the outside.
Considering the data obtained from these analyses, it was observed that the moisture content of some samples
(S2, S3, S4, S8, S9, S11) (>15%, m/m) and ash content of one sample (S7) (>17%, m/m) were not in accordance with
the Spice Report of the Turkish Food Codex Spice Report (Turkish Food Codex, 2002); while the percentage of ash
dissolved in HCl and the spices except chili powder (S12, S13, 514) (>1%, m/m) were in accordance with the Turkish
Food Codex Spice Report.

Table 2. Moisture, ash, and acid-insoluble ash content results in the pepper spice samples
Cizelge 2. Biber baharat 6rneklerinde nem, kiil ve asitte ¢6ziinmeyen kiil igerigi sonuglari

Moisture Ash Acid Insoluble Ash
Sample Code

(m/m%) (m/m%) (m/m%)
S1 9.88+0.528 12.89+0.17¢ 0.98+0.06¢
S2 19.49+4.10° 16.52+0.53° 0.7940.24¢
S3 15.75+2.04¢ 10.32+1.65' 0.96+0.09°
sS4 18.71+0.67° 12.32+1.62f 0.59+0.128
S5 6.54+0.57¢ 6.53+2.26' 0.48+0.73
S6 8.16+0.64" 8.59+1.79* 0.76+0.31°
S7 10.41+0.95° 22.48+1.832 0.96x0.16¢
S8 16.03+0.67¢ 13.58+2.14¢ 0.96+0.25°¢
S9 16.38+0.74¢ 12.95+2.01¢ 0.56+0.27"
S10 12.27+0.96¢ 10.78+1.79" 0.7340.32f
S11 15.86+1.27¢ 11.96+0.378 0.41+0.14
S12 8.11+0.97M 14.2542.12¢ 1.11+0.46°
S13 7.79+1.14 10.05+1.27i 1.12+0.54°
S14 6.95+0.42) 9.86+0.51 1.06+0.19°
S15 8.02+1.17M 11.13+1.73" 0.97+0.14°¢

Means with different superscripts in the same column indicate statistical significance (p<0.05).

Color and capsaicinoid content

The ASTA value, a parameter defined by the American Spice Trade Association to evaluate the color of red peppers,
ranged from 10.32 to 70.01 ASTA (p < 0.001) for the spice samples studied. The ASTA values of the samples are
shown in Table 3. It has been reported that the color ASTA value can be used as an indicator of the total carotenoid
content in the quality evaluation of the pepper spices (Minguez-Mosquera & Pérez-Galvez, 1998). In this regard, a
very strong correlation was found between the values of ASTA and the total carotenoid content of the samples (r =
0.846, p < 0.05). These results indicated that the ASTA values are a reliable measure for estimating the carotenoid
content of the pepper spice samples. It was reported in the literature that the ASTA values of 52 different pepper
spices of different origins ranged from 101 + 28.3 to 140 + 35.4 (Molnar et al., 2018). Chatterjee et al. (1999) studied
the changes in color values of three red pepper cultivars as a function of storage time and abiotic stress conditions
and they observed significant (p<0.05) storage time-dependent decreases in color values with advancing storage in
both stressed and non-stressed samples of all cultivars. Reddy et al. (2023) have also reported that the same
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product dried by different methods may have different product qualities and that chemical constituents and color
changes may vary with the drying method. It was emphasized that drying at low temperatures and humidity is
necessary to maintain the color of the product. In the colorimetric color measurements, the L, a, and b values varied
between 11.41-37.77 (p < 0.05), 11.40-36.48 (p < 0.05), and 3.98-43.02 (p < 0.05), respectively in the present study
(Table 3). The smallest L-value was measured for the S7 spice sample, while the highest L-value was for the spice
with the sample S5. In the analysis of the a-values, the lowest value was found in sample S5, and the highest a-
value was found in the sample S7, while the lowest and highest b-values were obtained in the spice samples of S5
and S7, respectively. It was observed that the color of the spice samples became lighter and shifted to red with
decreasing particle size; a dark or black final product was obtained with increasing particle size. Cervantes-Paz et
al. (2014) studied antioxidant, chlorophyll, and carotenoid content in maturing jalapefio pepper cultivars. They
concluded that the degradation and browning of carotenoids caused the discoloration of red pepper fruits with a
heat effect. Horvath and Hodur (2007) found that the changes in L, a, and b values in color measurements in spices
made from red pepper could vary depending on the moisture content. It was also found that the a-values were
shaped as a function of the organic acids contained in the fruit and that the a-values decrease with increasing
amounts of acetic and citric acids in the fruit.

Table 3. Color results in the pepper spice samples
Cizelge 3. Biber baharat 6rneklerinde renk sonuglari

ASTA Values Color Measurements
Sample Code
L a b

s1 12.89+1.51% 30.94%4.25¢ 17.74+4.52¢ 37.9410.22¢
S2 16.52+1.72 11.4745.17¢ 19.02+0.74¢ 12.61+6.28'
S3 10.32+1.28™ 23.5441.358 14.25+0.47¢ 39.05+0.34°
S4 12.32+0.17' 21.71+2.78" 17.19+1.05¢ 27.89+0.238
S5 22.12%0.53! 37.77+3.33° 11.40+0.52 3.9840.44"

S6 23.75+1.65" 12.48+0.64/ 12.78+0.25' 19.41+0.57
S7 70.01+1.62° 11.41+0.61% 36.48+3.56° 43.02+0.35°
S8 34.08+2.26° 31.93+0.33¢ 17.99+1.22¢ 33.92+0.30¢
S9 27.42+1.79° 36.77+0.40° 17.76+3.94¢ 16.15+0.83%
$10 28.92+1.83¢ 24.0942.42f 14.29+4.11¢8 27.52+0.448
S11 38.19+2.14° 25.10+3.08¢ 15.07+4.53f 28.3620.19f
512 26.56%2.01f 21.45+2.28" 19.92+1.18° 31.72+1.39¢
513 24.89+1.798 32.27+2.67¢ 13.84+3.76" 24.1620.71!
S14 28.8410.37¢ 12.9742.27' 12.97+4.41 10.27+0.17™
S15 34.08+2.12¢ 24.36%2.55f 15.03+0.51° 27.110.32"

Means with different superscripts in the same column indicate statistical significance (p<0.05).

Capsaicinoids are the chemical substances that determine the pungency and sweetness of red pepper. The
capsaicin and dihydrocapsaicin content of all spice samples was determined by high-pressure liquid
chromatography (HPLC). Table 4 shows the capsaicinoid contents of the samples converted to SHU pungency units.
The hottest sample analyzed was S9 with a value of 38861.7 SHU (p>0.05), while the least pungent spice was S15
with a value of 10247.6 SHU (p > 0.05). In almost all studies, capsaicinoids were found to accumulate in the early
stages of fruit development and continued to accumulate to their maximum during ripening. It is reported that
pepper varieties have different degrees of pungency (Gaur et al., 2016). Several studies have been conducted on
the accumulation of capsaicinoids in Capsicum fruits with maturity and developmental stage (Olguin-Rojas et al.,
2019; Vazquez-Espinosa et al., 2023). The differences in the amount of capsaicinoids in the spice types studied were
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thought to depend on the bell pepper varieties/species and the ripening periods in which they were collected
(Duman et al., 2021). The different levels of pungency in spice samples of the same or different brands suggest that
the red bell pepper fruits were harvested and processed at different ripening times. In addition, it has been reported
that losses of capsaicinoids may occur during the drying period of red peppers, possibly due to oxidation by
peroxidase activity (Bernal et al., 1993). Temperature and spice size are also thought to play a role in oxidation and
drying time may also be an important factor affecting pungency.

Total carotenoid and total phenolic content

The total phenolic content of the spice samples produced from red pepper was measured between 9.7 mg GAE g'*
and 20.0 mg GAE g (p<0.05) (Table 4). It can be said that the S1 coded isot sample was the spice with the highest
phenolic content with 20.05 mg GAE g. The spice sample with the least amount of phenolic substances was chili
powder with the S13 code. In the study in which spices from isot and four different red peppers in the market in
Turkiye were investigated, the total phenolic content was found as 10.4 and 11.9 mg GAE g (Coskun & Unsal,
2020). Papathanasiou et al. (2021) reported that the amount of phenolic compounds contained in different types
of peppers may vary depending on the ripeness stage of the pepper fruits and emphasized the importance of the
ripeness stage at which the fruits were harvested.

Table 4. Capsaisinoid and phytochemical property results in pepper spice samples
Cizelge 4. Biber baharat 6rneklerinde kapsoisinoid ve fitokimyasal ézellik sonuglari

apsaicinoids otal Carotenoi ota enolic Content

Cod c icinoid Total C id Total Phenolic C
ode

(SHU) (mg kg™) (mg GAE g)

s1 32 850.6+10.25° 739.8+13.09 20.0+2.24?
S2 29347.2413.56° 1941.7+10.29° 18.5+1.14¢
S3 32 167.2417.22¢ 1 694.4+16.89¢ 16.5+1.84¢
S4 30 290.3+23.94¢ 1390.6+12.88f 15.7+1.75¢
S5 23726.6+14.11 1099.7+11.23 19.4+0.94°
S6 13 158.6+24.53¢ 1478.3+10.97¢ 16.7+1.15¢
S7 30253.5+11.18¢ 1 740.3+9.99¢ 18.6+1.01¢
S8 27 574.8+10.74f 1907.2+10.22% 10.1+0.69
S9 38 861.7+17.46° 1 826.9+19.14% 12.7+1.028
S10 12 131.5+12.30' 1309.4+8.02¢" 19.1+0.65%
S11 24 343.5+10.78" 1751.0+35.18 14.9+3.76"
S12 24761.1+13.17¢8 1369.2+5.21% 11.6+0.65"
513 14 261.9+20.39 1263.7+12.21" 9.741.13
514 12 153.2+13.76' 1856.9+7.73° 12.0+1.83"
S15 10 247.6+24.09™ 1 845.4+5.90° 12.2+0.208"

Means with different superscripts in the same column indicate statistical significance (p<0.05).

The carotenoid contents of the spice samples are also given in Table 4. The data show that there were significant
differences between the carotenoid contents of the spice samples (p<0.05). It was found that the carotenoid levels
of the spice samples used in our study ranged from 739.8 to 1 941.7 mg kg. While the total carotenoid content in
the S1-coded isot sample was the lowest at 739.8 mg kg%, the highest carotenoid content was in the S2-coded spice
sample at 1 941.7 mg kg*. The total carotenoid content of the S7 oven-dried spice sample and the S8 sun-dried
spice sample was 1 740.3 mg kg™ (p > 0.05) and 1 907.2 mg kg (p > 0.05), respectively. It is known that heat
treatments and different preservation methods for the spices cause changes in carotenoid levels. Korkmaz et al.
(2021) stated that the carotenoid content of isot and chili pepper samples decreased due to the oxidation of
carotenoids during the sun-drying process in carotenoid measurements using the HPLC system. Similarly, it was
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reported that the greater decrease in some spices could be mainly due to heat treatment, which can also cause
thermal degradation of carotenoids (Daood et al., 2006). Topuz and Ozdemir (2003) reported a decrease of about
81.11% in total carotenoid concentration in red pepper subjected to sun drying. The determination of different
levels of carotenoids in spice products of the same brand indicated that thermal oxidation changes with the
decrease in product particle size and causes a decrease in carotenoids. It was concluded that the lowest total
carotenoid content in S1-encoded isot spice was due to the different processes of thermal applications of isot.

Fatty acid composition

The fatty acid methyl esters found in the oils extracted from spices are shown in Table 5. The most abundant major
fatty acids in the oil samples were linoleic acid, palmitic acid, oleic acid, linolenic acid, stearic acid, and myristic acid.
Minor fatty acids included lauric acid, palmitoleic acid, arachidic acid, and behenic acid. Different amounts of SFAs,
MUFAs, and PUFAs were detected in all spice samples. When the saturated and unsaturated fatty acids are
compared, it was seen that the ratio of unsaturated fatty acids was considerably higher than the ratio of saturated
fatty acids.

Table 5. Fatty acid composition in the pepper spice samples
Cizelge 5. Biber aharat érneklerinde yag asidi kompozisyonu

sample (%) (%) (%) (%) (%) (%) (%)
Code Lauric A. Myristic A. Palmitic A. Palmitoleic A. Stearic A. Oleic A. Linoleic A.
(c12:0) (C14:0) (C16:0) (c16:1) (c18:0) (c18:1) (c18:2)
s1 0.81#0.18 1.86+0.69? 11.95+0.44%  0.42+0.25% 2.73+0.09¢ 8.43+0.13? 69.87+7.46¢°
S2 1.31+0.43f 1.67+0.46% 11.63+0.79  0.41#0.13°F  2.87+0.69°¢  8.50+0.06° 70.17+3.95¢
S3 1.40+£0.36%  1.81+0.69%* 13.06+0.96° 0.45+0.17° 2.1340.46f 7.3620.22° 70.17+4.62¢
sS4 1.4140.23¢  1.72#0.13b  11.81+0.59 0.48+0.14° 3.0740.10° 7.09+0.18°  68.38+7.54%
S5 1.42£0.51¢¢  1.71%0.34%% 12.31+0.48° 0.48%0.33? 2.7340.17¢ 8.69+0.05° 65.51+3.39¢
S6 1.30+0.25° 1.48+0.13f 10.94+0.76°f 0.34+0.22" 2.47+0.26° 8.71+0.11° 78.22+4.54°
S7 1.55+0.12°®  1.82#0.44°®  11.69+0.96°¢  0.34£0.29"  2.93#0.29%°  6.79+0.36°  71.96+1.79°
S8 1.49+1.02°°  1.80+0.57%¢ 10.94+0.96°f 0.48%0.05? 2.10+0.01f 6.7240.27< 76.79+0.26°
S9 1.62+0.59° 1.85+0.35° 10.88+0.56¢f 0.380.168 3.07+0.22° 6.13+0.17f 70.17+2.92¢
S10 1.2240.328 1.49+0.48f 11.31+0.73%  0.48+0.06? 2.84+0.22% 8.79+0.04° 71.78%7.35°
S11 1.55+0.48%®  1.740.83°¢  11.310.41°%  0.41#0.21°F  2.87+0.24°¢  6.44+0.09%  75.36%+3.47%
S12 1.33+0.18°f 1.63+0.44° 10.19+0.53# 0.34+0.27"  2.93#0.27°®°  6.26+0.29%F  75.01+5.46%°
s13 0.7520.29'  1.76+0.19°*¢  10.58+0.15®  0.39+0.17%  2.81+0.20% 6.79£0.89°  72.19+1.83°
S14 0.58+0.17! 1.81+0.88%¢ 10.95+0.81°F  0.47+0.14°®  2.96%0.17?°  6.68+0.88°%¢  70.86+4.08
S15 1.07+0.34" 1.67+0.41%  11.094£0.12%F  0.44+0.21°Y  3.01#0.18%®  7.08+0.23°  71.95%3.26°

MUFA: Monounsaturated fatty acids, SFA: Saturated fatty acids, UFA: Unsaturated fatty acids and PUFA: Polyunsaturated
fatty acids
Means with different superscripts in the same column indicate significant differences (p<0.05).

The SFAs found in the oils extracted from spices were C12:0, C14:0, C16:0, C18:0, C20:0. Palmitic acid (C16:0) was
the dominant SFA in all spice samples. The highest C16:0 content was found in sample S3 (13.06+0.96%) and the
lowest in sample S12 (10.19+0.53%) (Table 5). The MUFAs identified were C16:1 and C18:1. The lowest content and
the highest content of oleic acid (C18:1) were S9 (6.13 %) and S10 (8.79 %), respectively. Table 5 shows that all
samples contained PUFAs (C18:2 and C18:3). Linoleic acid (C18:2) as the major unsaturated fatty acid ester was
measured in all spice samples. It was determined that the oils obtained from the spice samples are influenced by
the oils used for spice making and externally added oils or seeds added to the spice. The spice sample with code S6
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had the highest linoleic acid content of 78.22 %. In a study investigating fatty acid esters from red pepper powder
using different extraction methods, the C18:2 content was 59.4% and the C18:3 content was 5.1% (Rutkowska &
Stolyhwo, 2009). The 2PUFA/3SFA ratio has great importance in human nutrition, a ratio higher than 1 is accepted
as an edible fat with high nutritional value (Guici El Kouacheur et al., 2023; Gumus & Erol, 2023). In all spice samples,
this ratio ranged between the values of 4.32 and 18.39 in the present study (Table 5). Based on these data, it can
be said that all spice samples analysed in the current study are highly beneficial for human health in terms of fatty
acids.

Various studies in the literature were shown that food sources rich in PUFAs reduce the risk of cardiovascular
diseases (Sanchez et al., 2021). In addition, linoleic acid in the diet plays a positive role in the prevention of diseases
such as coronary heart disease and cancer and has beneficial physiological effects. In particular, the fact that linoleic
acid cannot be formed endogenously in the body in humans emphasizes the need to obtain this fatty acid from
outside the body. The fact that linoleic acid is the most abundant unsaturated fatty acid in the oils of red pepper
spices explains the importance of these oils in human nutrition (Dubois et al., 2007).

Table 5 (continued). Fatty acid composition in the pepper spice samples
Cizelge 5 (devami). Biber aharat érneklerinde yag asidi kompozisyonu

Sample 06) (%) (%) § < < o %

Code Linolenic A. Arachidic A. Behenic A. E E § 2 E

(c18:3) (C20:0) (C22:0) W 2

W
S1 4.28+0.52% 0.81+0.09% 0.47+0.17¢f 8.85 18.16 83.00 74.15 18.13
S2 4.33+2.14¢ 0.71%0.26¢f 0.430.04" 8.91 18.19 83.41 74.51 15.69
S3 4.27+0.34% 0.55+0.42" 0.4620.05% 7.81 18.95 82.25 74.44 17.97
sa 4.77+0.72" 0.8440.27° 0.51%0.27° 7.57 18.85 80.72 73.15 16.93
S5 4.77+1.28 0.72+0.16%f 0.54+0.34% 9.17 18.89 79.45 70.28 16.04
S6 3.68+1.738 0.65+0.098 0.49+0.33¢% 9.05 16.84 90.95 81.90 17.21
S7 4.69+1.65° 0.76x0.14% 0.55+0.26% 7.13 18.75 83.78 76.65 16.74
S8 4.12+0.28%f 0.72+0.23¢%f 0.44%0.058" 7.2 17.05 88.11 80.91 18.39
S9 5.17+1.42° 0.7740.13 0.50+0.22¢ 6.51 18.19 81.85 75.34 17.37
S10 4.26%1.46% 0.74%0.22%% 0.53+0.09 9.27 17.6 85.31 76.04 4.32
S11 4.33+0.34¢ 0.72+0.13¢%f 0.42+0.08" 6.85 18.19 86.54 79.69 4.38
S12 4.97+1.52% 0.7320.12¢°%f 0.56+0.167 6.6 16.81 86.58 79.98 4.75
S13 3.99+1.09f 0.7420.14%% 0.4620.12% 7.18 16.64 83.36 76.18 457
S14 4.21+0.86%f 0.77+0.15 0.42+0.19" 7.15 17.07 82.22 75.07 4.39
S15 4.07+0.62¢f 0.69+0.15' 0.49+0.04% 7.52 17.53 83.54 76.02 4.33

MUFA: Monounsaturated fatty acids, SFA: Saturated fatty acids, UFA: Unsaturated fatty acids and PUFA: Polyunsaturated

fatty acids

Means with different superscripts in the same column indicate significant differences (p<0.05).

Mineral contents

The major and trace nutrient contents of the spice samples prepared from red pepper were measured using AAS
and flame photometer in the present study. Table 6 shows that the spice samples contained calcium (Ca),
magnesium (Mg), potassium (K), copper (Cu), iron (Fe), manganese (Mn), and sodium (Na). The mineral content of
each spice sample varied and there were statistically significant differences between some samples (p<0.05). Ca
values ranged between 96.81 mg kg and 137.55 mg kg'!; Mg values between 144.41 mg kgt and 173.77 mgkg'%; K
values between 3 137.02 mg kg and 4 281.78 mg kg; Cu values between 1.02 mg kg* and 1.84 mg kg®; Fe values
between 6.15 mg kg™ and 9.47 mg kg'; Mn values between 0.83 mg kg and 1.14 mg kg and Na values between
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19.88 mg kgt and 38.13 mg kg*. There were significant differences between different spice samples (p<0.05). The
highest amounts of Ca, Mg, Fe, and Mn were measured in sample S9 with 137.55 mg kg, 173.77 mg kg?, 9.47 mg
kg?, and 1.14 mg kg?, respectively, while the highest amount of K was determined in the sample S15 with 4 281.78
mg kg?, the highest amount of Cu was determined in the sample S8 with 1.84 mg kg and the highest amount of
Na was determined in the spice sample S2 with 38.13 mg kg™. The main constituents of all spice samples were K,
Mg, and Ca. Guil-Guerrero et al. (1998) studied different pepper varieties and found similar results of elemental
analysis. All spice types had similar nutrient content. It was determined that different processing methods and
comminution processes do not affect nutrients (Bhandari et al., 2012). In the study conducted by Zou et al. (2015),
it was found that the content of some macro and micro elements may vary depending on the bell pepper species
and the ecological conditions of the growing region during the different ripening periods of pepper. Since spices
are usually consumed in small amounts, such nutrient analysis can help consumers with nutrient intake and diet
planning (Erol & Arpaci, 2023a). The mineral content of spice samples prepared from red pepper is significant and
diverse. Such analysis can help us understand the nutritional value of spices in terms of health and provide
consumers with a healthy dietary option.

Table 6. Mineral content results of the pepper spice samples
Cizelge 6. Biber baharat 6rneklerinde mineral icerik sonuglari

Sample Ca Mg K Cu Fe Mn Na
Code (mgkg™) (mgkg?) (mgkg?) (mgkg™) (mgkg?)  (mgkg?) (mg kg?)
s1 111.51+3.08"  169.9245.57®®* 3375.73+10.568  1.02+0.14'  7.63+0.91° 0.93+0.94Y 34.52+0.47°
S2 101.3349.318  165.3241.49° 4116.93+19.09®  1.04+0.19'  7.26%0.59% 0.93+0.83¢ 38.13#4.47°
S3 97.44+5.50" 160.29+3.95% 3 137.02#32.74"  1.14#0.95'  6.15#1.19" 0.83+0.19° 24.13+0.538
S4 96.81+6.18" 154.51+7.238 3 741.02+#2.03%  1.36+0.17° 7.13+1.098 0.93+0.42¢ 30.48+1.24°
S5 111.2+4.19 157.18+4.48%F  3965.42+1.78° 1.18+0.44"  7.13+1.86%8 1.04+0.67° 24.32+0.948
S6 103.744+2.57¢  149.91#5.098 4 165.98+20.46"  1.38+0.84°°  7.38+0.6"  0.93+0.81¢ 30.69+1.24¢
S7 114.14+5.41°F  159.11+0.08%f 4 142.08+1.22° 1.14+0.71"  8.24+0.43% 0.93+0.78¢ 26.87+2.71°
S8 121.5946.74°  159.32#0.62% 3 725.62+15.82%  1.84+0.26° 8.61+0.96° 0.93+0.65¢ 28.67+0.74¢
S9 137.5547.32°  173.77#0.94°  3819.364#8.66°  1.33#0.12%  9.4742.82° 1.14+0.65° 25.49+1.94f
S10 130.62+1.11°  155.69+0.83°F 3 491.27+1.81f 1.27+0.748  7.13+1.67¢ 1.04+0.41° 20.56+2.16'
S11 116.34+7.13%  157.08+1.41¢" 3 662.45+4.57¢ 1.41£0.91°  8.12+#0.93¢ 0.93+0.71¢ 22.83%0.46"
512 132.62+4.28°  172.16210.19°  3975.23+1.31°  1.29+0.28%  9.35+0.34® 1.04+0.28°> 24.74+1.59%
S13 118.42+3.49%¢  144.41+2.34"  3212.71+1.17" 1.15+0.94"  7.12+0.948 0.9620.48° 19.88+3.58
S14 130.72+#0.56°  170.33#3.04° 4 078.24#3.58  1.3240.69°"  7.76%+0.16° 1.13+0.69° 24.55+2.468
S15 119.19+2.08  163.67+1.16%  4281.78+2.74° 1.82+0.96°  8.47+0.46™ 1.02+0.64° 29.47+1.74¢

Means with different superscripts in the same column indicate significant differences (p<0.05) analyzes.

In conclusion, this study conducted experimental analyses on 15 different red pepper spice products from various
brands available and consumed in the Turkish market. The parameters investigated included moisture and ash
content, spiciness and color values, total carotenoid amounts, total phenolic contents, fatty acid esters, and
elemental compositions. It was observed that the products sold as spices generally did not comply with the Turkish
Food Codex Spice Regulation, showing significant disparities, especially in terms of moisture, ash, and insoluble ash
in acid parameters. However, in terms of spiciness, color, elemental composition, total phenolic, and total
carotenoid contents, the products were found to be in harmony with the literature. The findings of this research
are anticipated to make significant contributions to the spice industry and nutrition field. The results underscore
that spices are rich sources of nutrients, minerals, and phytochemicals, emphasizing their potential use as
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nutritional supplements. Furthermore, this study suggests that processing methods and grinding processes do not
significantly affect the nutritional values of spices.
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o D [EOED

Tuz stresi altinda makarnalik bugday cesitlerinin ¢cimlenme ve erken fide dénemini
degerlendirmek amaciyla, farkli tuz (NaCl) konsantrasyonlari (0, 3 ve 6 g L'?) ve 10 adet
makarnalik bugday cesidi (Altintas-95, C-1252, Dumlupinar, Eminbey, Kunduru-1149,
Kiziltan-91, Mirzabey-2000, Soylu, Svevo, Tirkoz) ile bu arastirma yarutllmistar.
Calismada gimlenme ve fide gelisiminin bazi indeksleri hesaplanmis ve analiz edilmistir.
Tuz stresi cimlenme kapasitesini (CK) ve ¢cimlenme indeksini (Ci), dnemli 6I¢lide azaltirken,
stres indeksini (Si) artirmistir. Fide biiylimesi ve baslangic canliligi (iC) da tuz etkisiyle
dnemli 6lclide engellenmistir. incelenen 6zellikler bakimindan, cesitler arasinda farkliliklar
ortaya ¢ikmis olup Altintas-95 artan tuz dozlarindan en az etkilenen gesit olurken, Kiziltan-
91 ve Svevo en ¢ok etkilenen gesitler olmustur. Cesitlere bagh olarak, tuz stresi ¢cimlenme
kapasitesini azaltirken fide gelisimini de etkilemistir. Arastirma sonucu elde edilen
bulgulara gore ortamda bulunan tuzun, osmotik etkisi nedeniyle bitkilerin su alimini
engelleyerek ¢imlenmeyi geciktirdigi ve yiksek tuz seviyesinin (6 g L' NaCl) bitkilerin
hicresel yapilarina zarar verdigi bu nedenle de ¢imlenme ve fide gelisiminin etkilendigi
gozlemlenmistir. Bu baglamda da bugday cesitleri arasinda belirgin bir ayrim yapma
imkani saglayan ilk canlilik ve stres indeksinin, tuzluluga karsi toleransli bitki genotiplerini
belirlemek icin faydali 6zellikler oldugu sdylenebilir.

ABSTRACT

This study was conducted using ten different varieties of durum wheat (Altintas-95, G-
1252, Dumlupinar, Eminbey, Kunduru-1149, Kiziltan-91, Mirzabey-2000, Soylu, Svevo,
Tirkéz) to evaluate germination and early seedling stage under salt stress induced by
increasing sodium chloride (NaCl) concentrations. In the study, some indices of
germination and seedling development were calculated and analyzed. Salt stress
significantly reduced germination capacity (GC), germination index (Gl), while increasing
the stress index (Sl). Seedling growth and initial vitality (IV) were also significantly
inhibited. Varietal differences emerged in all of these traits: Altintas-95 was the least
affected variety, while Kiziltan-91 and Svevo were the most affected, and other varieties
fell in between. Depending on the varieties, salt stress reduced germination capacity and
also affected seedling development. Under low salt stress conditions (0-3 g L NaCl), it is
believed that the main reason for the negative impact on germination is osmotic stress.
Indeed, salt delayed germination by inhibiting water uptake by plants. Similarly, at high
salt levels (6 g L™? NaCl), salt damaged the cellular structures of plants, significantly
impacting both germination and seedling growth. In this context, it would be accurate to
say that the first viability and stress index, which clearly distinguishes between the
varieties studied, are useful traits for identifying salt-tolerant plant genotypes and can be
employed in related studies.
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GiRIS

Dinyadaki 6nemli tahil Griinlerinden biri olan makarnalik bugday, verimi sinirlayan birgok ¢evresel faktére maruz
kalmaktadir ve toprak tuzlulugu da bitki bliyimesini glicli bir sekilde etkileyen baslica faktorlerden biridir (Peksen
ve ark., 2014; Dawood ve ark., 2022; Onder ve ark., 2010).

iklim degisikligi ve artan kimyasal kullanimina bagli olarak bitkisel iiretimde biyotik ve abiyotik sitres faktérlerinin
etkisi giin gectikce daha ¢ok hissedilmektedir. Verimi etkileyen abiyotik stres faktorlerinden birisi olan toprak
tuzlulugu, kaynagina bakilmaksizin (dogal, insan kaynakli) dinyadaki ekilebilir arazilerin %20'sinden fazlasini
etkilemektedir (Hickey ve ark., 2019). Tuzluluk, strdirulebilir olmayan sulama uygulamalari ve tuzlu topraklarin
tarimsal Uretime dahil edilmesi nedeniyle artmaktadir (Kopittke ve ark., 2019; Coban ve ark., 2018). Bu faktorlere
iklim degisikligi de eklendiginde, tuzluluk sorununun yakin gelecekte diinya tarimi igin ciddi bir sorun teskil
edecegi tahmin edilmektedir (Dengiz ve ark., 2010). Munns ve Tester (2008) tuzlulugun her yil 1.5 milyon hektarlk
alani tarim disi biraktigini bildirmislerdir. Bu durumda, 2050 yilina kadar kullanilabilir arazilerin %50'si yitirilmis
olacaktir (Alzahrani ve ark., 2021).

Tuzlulugun etkileri, dokularda asiri iyon (Na* ve CI) birikimi nedeniyle dogrudan toksisite ve mineraller arasindaki
rekabetin yol actig bitki beslenmesinde dengesizlik ile kendini gosterir. Tohum ¢cimlenmesi, strese karsi en hassas
dénem olmasinin yaninda (Patade ve ark., 2011) Uriin verimini de belirleyen (Rajjou ve ark., 2012) bitki gelisiminin
ilk agsamasidir. Liu ve ark. (2023) ¢imlenme ve geng bitki doneminin Grlin olusumu igin kritik asamalar oldugunu
bildirmislerdir. Budaklh Carpici ve Erdel (2016) de bitkilerin gelisimlerinin erken dénemlerinde tuza karsi diger
gelisim donemlerinden daha hassas olduklarini ifade etmislerdir. Arastirmacilarin ifadeleri tuzluluk toleransinin
erken gelisim evrelerinde belirlendigi calismalarin gerekliligini ortaya koymustur. Nitekim Yavuz ve ark. (2023), tuz
uygulamasinin ¢cimlenme ve erken fide gelisim déneminde tuza toleransli bugday genotiplerinin belirlenmesinde
tatminkar bir teknik oldugunu bildirmistir. Tuz stresine yonelik riskleri azaltmak igin cesitli ¢oziimler 6ne
strdlmastir. Ancak bu ¢dziimler maliyetli ve uygulanmasi olduk¢a zordur. Bu nedenle tuzlulugun mahsul verimi
Uzerindeki olumsuz etkilerini daha iyi karsilayacak tirler, genotipler ve cesitler taranarak kayiplari en aza indirmek
alternatif bir yontem olarak diistinilebilir.

Mrani Alaoui ve ark. (2013), 6zellikle kurak ve yari kurak alanlarda bitki biyime ve gelisiminin ileriki asamalari
icin, cimlenme asamasinin 6nemini bildirmistir. Bununla birlikte, konuyla ilgili calisma yapan bircok arastirmaci tuz
ve diger abiyotik stresler altinda tirlerin ve cesitlerin ¢imlenme ve erken asamalarinda farkliliklar tespit
etmislerdir (Tanur & Yorgancilar, 2020; Doruk Kahraman & Gokmen, 2022). Tuz stresi altinda iyi cimlenme ve fide
gelisimine sahip cesitlerin belirlenmesi icin bu farkhliklarin arastirilmasi 6nemlidir.

Tuza toleransli gesitlerin tercih edilmesi tuzlu topraklarin ve suyun verimli kullanimi igin etkili bir strateji olacaktir.
Bu calismada, s6z konusu yaklasima uygun olarak tuz stresinin makarnalik bugdayda tohum ¢imlenmesi tizerindeki
etkisi incelenmistir. Calismada toleransh cesitlerin belirlenmesi yaninda, bitki hayat dénglisiiniin en hassas
asamasi olan ¢imlenme ve erken vejetatif gelisme donemlerine tuzlulugun etkileri arastirilmistir.

MATERYAL ve YONTEM

Bitki materyali ve ¢cimlendirme deneyleri

Arastirmada, 10 adet makarnalik bugday cesidi (Altintas-95, C-1252, Dumlupinar, Eminbey, Kunduru-1149,
Kiziltan-91, Mirzabey-2000, Soylu, Svevo, Tirkodz) materyal olarak kullaniimistir. Makarnalik bugday cesitlerine ait
tohumlar 2020-2021 yetistirme doneminde Konya ekolojik kosullarinda yetistirilmis olup, arastirma Selguk
Universitesi Ziraat Fakiiltesi Tarla Bitkileri B6liim Laboratuvarinda yiritilmastir.

Tuz formu olarak toprakta biriken ve kiltir bitkilerini etkileyen NaCl formu kullaniimistir (Munns & Termaat,
1986). Cimlenme testine baslamadan dnce tohumlar hipo-klorit (%5 ticari camasir suyu) iceren ¢ozeltide 15 dakika
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bekletilmis ve ardindan Uc¢ kez saf su ile durulanmistir (Doruk Kahraman & Gdékmen, 2022). Cimlenme ortami
olarak her bir gesit icin saf su (kontrol-0 tuz) ve 3, 6 g L'* sodyum kloriir (NaCl) iceren tuzlu su ¢dzeltisi ile islatilmig
filtre kagidi bulunan 9 cm ¢apindaki plastik Petri kaplari kullanilmistir. Tohumlar iklim odasinda 24+1 °C'de karanhk
kosullarda ¢cimlenmeye birakilmistir (Doruk Kahraman & Gékmen, 2022).

Deney tasarimi ve ¢cimlenme géstergeleri

Arastirma, 10 genotip ve U¢ ¢cimlenme ortami olmak lizere 2 faktorli (genotip x NaCl konsantrasyonu) tesadif
parselleri deneme deseninde Ug¢ tekerrirli olarak tasarlanmistir. Toplam 90 parselden olusan arastirmada filtre
kagidi bulunan Petri kaplarina her uygulamadan 5 ml eklenip, 15 adet tohum yerlestirilmis ve Uzeri ikinci bir filtre
kagidi ile kapatilarak her uygulamadan 3 ml daha ilave edilmistir. Petri kaplari kontrol edilmis ve ihtiyag
goraldiginde 3 ml ilave su verilmistir. Kdkgik uzunlugu 2 mm’yi gecen tohumlar ¢imlenmis olarak kabul edilerek
7. ve 14. ginde sayimlari yapilmistir (Fuller ve ark., 2012). Fide biylUmesi dort haftalik uygulamadan sonra
degerlendirilmistir. Hasattan 6nce fidelerin boylari 6l¢lilmis, ardindan sirgiin, kok ve toplam biyokitle miktarlari
belirlenmistir (Hmissi ve ark., 2023). Arastirmada ¢cimlenme kapasitesi, cimlenme indeksi, ilk canhlik, stres indeksi,
canhlik indeksi gibi 6zellikler incelenmis olup, bu kapsamda bitkilerde kok uzunlugu, strgiin uzunlugu, kok ve
strglin kuru agirhk 6lctimleri yapilmistir. Bu 6zellikler belirlenirken her bir Petri kabindan rastgele secilen 10 fide
kullanilmistir. Kuru agirhk, taze siirglinlerin 105 °C'de 24 saat kurutulmasiyla belirlenmistir (Atak ve ark., 2006;
Saboora ve ark., 2006). Ayrica Hmissi ve ark. (2023)’ nin kullandigi gesitli formiillere dayanarak asagidaki 6zellikler
belirlenmistir:

Cimlenme kapasitesi (CK, %): Bu ozellik, makarnalik bugday tohumlarinin ¢imlenmesinin fizyolojik sinirini
olusturan tuz konsantrasyonunun belirlenmesini saglar ve maksimum g¢imlenen tohumlarin toplam tohum sayisina
orani olarak ifade edilir:

CK = §x100 Eq.(1)

Burada a = toplam tohum sayisi, b = maksimum g¢imlenen tohum sayisi.

Cimlenme indeksi (Ci): Tuz stresi altindaki ¢cimlenme kapasitesinin (CKs) kontroldeki ¢cimlenme kapasitesine (0
NaCl, CKk) orani olarak ifade edilir. Asagidaki sekilde hesaplanir:

j — K
Cl= CxK Eq.(2)

ilk canlilik (iC): Cimlenme kapasitesini bitki biyiimesiyle iliskilendiren dnemli bir &zelliktir. Asagidaki gibi

hesaplanir:
ic = K
IC = A Eq.(3)

Burada CK = ¢cimlenme kapasitesi, KA = bitki kuru agirligi.

Stres indeksi (Si): Bu 6zellik, her bir cesitteki stres derecesinin gostergesidir. Asagidaki sekilde hesaplanir:

P _ CKs—CKk
Si=1-=r0 Eq.(4)

Burada CKs = tuz stresi altinda ¢cimlenme kapasitesi, CKk = kontrol uygulamasinda ¢imlenme kapasitesi.
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Canlilik indeksi (Ci): Fide canhlik indeksi Hmissi ve ark. (2023) formili kullanilarak hesaplanmistir.
= Cimlenme kapasitesi (%)xFide uzunlugu (cm) Eq.(5)

istatistik analiz

Denemede Olclilen ve gozlemlenen tim veriler Tesadif parsellerinde faktoriyel deneme desenine uygun olarak
JMP 13.2.0 programinda varyans analizine (ANOVA) tabi tutulmus ve ortalamalar arasindaki farklar Duncan g¢oklu
karsilastirma testi kullanilarak belirlenmistir (Snedecor & Cochran, 1967).

BULGULAR ve TARTISMA

Cimlenme kapasitesi (CK %)

Arastirmada, ¢imlenme kapasitesi bakimindan gesitler ve tuz dozlari arasinda istatistiki anlamda %1 seviyesinde
onemli farklar saptanmistir. Ayrica gesit x tuz interaksiyonu da %1 seviyesinde 6nemli bulunmustur (Cizelge 1).
Calsmada tuz stresinin, NaCl konsantrasyonuna ve genotipe bagli olarak makarnalik bugdayin gimlenme
kapasitesini azalttigi belirlenmistir (Cizelge 1). Orta dereceli tuz stresinde (3 g L NaCl), CK’'nin en fazla Svevo
(%32) ve Tirkoz (%18) cesitlerinde azaldigl, diger dokuz gesitte bahsi gecen iki ¢esitte oldugu kadar onemli
olmayan bir disiis oldugu belirlenmistir. Yiiksek tuz stresinde (6 g L NaCl), tolerans derecelerine gére tiim
cesitlerde cimlenme kapasitesi 6nemli 6lclide azalmistir. Buna gore Altintas-95, Mirzabey-2000 ve Dumlupinar az
etkilenen grupta (%15) yer almistir. C-1252, Eminbey, Kunduru-1149 ve Soylu orta derecede (%30-%40 arasi)
etkilenen grupta, Svevo ve Kiziltan-91 ise en hassas (%49) grupta yer almistir. Cesit x tuz interaksiyonunun da
o6nemli bulundugu calismada, en yliksek cimlenme kapasitesine kontrolde Eminbey (%100) cesidinin sahip oldugu
ve onu yine kontrolde %97.7 ile Altintas-95 ve Soylu gesitlerinin takip ettigi goriilmis, en dusik ¢imlenme
kapasitesine ise 6 g L'l tuz dozunda sirasiyla Svevo ( %46,7) ve Kiziltan-91 (%49) cesitleri sahip olmustur (Cizelge 1).
Konuyla ilgili calisma yapan bazi arastiricilar, rizosferdeki tuz konsantrasyonundaki artisin ¢cimlenme kapasitesini
azalttigini ve ¢cimlenmenin baslamasini engelleyerek ¢cimlenme siresini uzattigini bildirmistir (Patade ve ark., 2011;
Ansari ve ark., 2012; Thiam ve ark., 2013; Dirik ve ark., 2018; Okumus & Uzun, 2022). Elde ettigimiz sonuglar
mevcut literatlirle uyum icerisindedir. Bu calismada gozlemlenen ¢cimlenme ylizdesindeki azalma ve ¢imlenme
hizindaki yavaslama, ¢cimlenme esnasinda Na* ve Cl'nin aliminin yiksek oranda olmasindan, dolayisiyla hiicrede
toksisitenin olusmasindan kaynaklaniyor olabilir.

Cimlenme indeksi (Ci)

Calismada yer alan cesitlerin tuza toleranslarini ayirt etmek icin ¢cimlenme indeksi (Ci) hesaplanmistir. Cimlenme
indeksi bakimindan gesitler ve tuz dozlari arasinda istatistiki anlamda %1 seviyesinde énemli farklar saptanmistir.
Ayrica gesit x tuz interaksiyonu da %1 seviyesinde énemli bulunmustur (Cizelge 2).

Artan tuz seviyesinin ¢esitlerde ¢cimlenme indeksini azalttigi gorilmektedir (Cizelge 2). Bu durumun tamamen NacCl
konsantrasyonuna bagh oldugu distntlmektedir. Ayrica veriler incelendiginde makarnalik bugdayin ¢imlenme
asamasinda tuzluluga tepkisinde bazi genotipik farkhliklar da agik¢a gorilmektedir (Cizelge 2). Nitekim en yilksek
¢imlenme indeksi Altintas-95, C-1252, Kunduru-1149, Kiziltan-91, Mirzabey-2000'de en diisik ise Kiziltan-91 ve
Svevo’ da saptanmistir. Cimlenme indeksi bakimindan Altintas-95 cesidi harig ilk siralarda yer alan gesitler ile son
siralarda yer alan cesitler yaklasik ayni bulunmustur. Cesit ve tuz interaksiyonunun da 6nemli oldugu calismada
Altintas-95 cesiti 3 g L' tuz dozunda 0.95 ile en yiiksek ¢cimlenme indeksine sahip olurken onu 0.94 ile Kunduru-
1149 ve 0.92 ile C-1252 ile Mirzabey-2000 cesitleri takip etmistir (Cizelge 2). Tim kosullarin esit oldugu
laboratuvar sartlarinda cesitler arasinda ortaya c¢ikan bu farklar, genotiplerin tuza hassasiyetlerinin farkli olmasiyla
aciklanabilir.
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Cizelge 1. Farkh sodyum klorir (NaCl) konsantrasyonlarinda makarnalik bugday tohumlarinin cimlenme kapasitesi

(CK; %)
Table 1. Germination capacity (GC, %) of durum wheat grains exposed to different concentrations of sodium
chloride (NaCl)
] NaCl dozu (g L?)
Cesitler 0 3 6 ort.
Altintas-95 97.7 ab* 92.7 a-e 83.0d-g 91.1 A**
¢-1252 93.0 a-e 85.7 b-g 64.3 jk 81.0 BCD
Dumlupinar 93.3ad 66.3 1jk 75.7 ghij 78.4CD
Eminbey 100.0a 89.0 a-f 69.0 h-k 86.0 AB
Kunduru-1149 95.3 abc 90.0 a-e 57.0kl 80.8 BCD
Kiziltan-91 95.7 abc 86.0 b-g 49.01 76.9D
Mirzabey-2000 91.0 a-e 84.0c-g 77.0 f-1 84.0 BC
Soylu 97.7 ab 81.0 e-h 57.7 ki 78.8 CD
Svevo 91.0 a-e 62.0 k 46.7 | 66.6 E
Turkoz 95.3 abc 77.7 £ 76.7 ghi 83.2 BCD
Ort. 95.0A 81.48B 65.6 C

*: Farkh harflerle gosterilen degerler arasindaki farklar istatistiksel olarak anlamlidir (p<0.01).
**:Buyuk harflerle gosterilen ortalamalar arasindaki farklar istatistiksel olarak 6nemlidir (p<0.01).

Sima ve ark. (2013) konuyla ilgili yurattikleri ¢alismalarinda ¢imlenmenin tuzluluga karsi yliksek hassasiyetinin
hasarli ve gecikmis enzim aktivitesine atfedildigini 6ne stirmdslerdir. Bouzidi ve ark. (2021) ise ortamdaki disiik
tuz konsantrasyonlarinin bir dormansi durumuna neden oldugunu ve toksik etkiye neden olmamasina ragmen
cimlenme oranini distrdtgind ileri sirmaslerdir. Arastirmacilarin ifade ettikleri gibi, farkl tuz konsantrasyonlari
tohum ¢imlenmesini engelleyici etki gosterir ve sodyum iyonlarinin toksik etkisi nedeniyle ¢cimlenme kapasitesini
azaltir. (Murillo-Amador ve ark., 2002).

Cizelge 2. Farkh sodyum kloriir (NaCl) konsantrasyonlarinda makarnalik bugday tohumlarinin ¢gimlenme indeksi

(C)*
Table 2. Germination index (Gl) of durum wheat grains exposed to different concentrations of sodium chloride
(NaCl)*

) NaCl dozu (g L)
Cesitler 3 6 ort.
Altintas-95 0.95 a* 0.85 abc 0.89 A**
G-1252 0.92a 0.69 cde 0.80 ABC
Dumlupinar 0.72 bcd 0.81 abc 0.77 BC
Eminbey 0.89 ab 0.69 cde 0.79 ABC
Kunduru-1149 0.94a 0.59 def 0.77 BC
Kiziltan-91 0.90a 0.51f 0.71CD
Mirzabey-2000 0.92a 0.84 abc 0.88 AB
Soylu 0.83 abc 0.59 def 0.71CD
Svevo 0.69 cde 0.52 ef 0.61D
Tiirkoz 0.82 abc 0.80 abc 0.81 ABC
Ort. 0.86 A 0.69B

*: Farkh harflerle gosterilen degerler arasindaki farklar istatistiksel olarak anlamlidir (p<0.01).
**:BliyUk harflerle gosterilen ortalamalar arasindaki farklar istatistiksel olarak 6nemlidir (p<0.01).

Cimlenme kapasitesine dayali stres indeksi (Si-CK)
Cimlenme kapasitesine dayali stres indeksi bakimindan gesitler ve tuz dozlari arasinda istatistiki anlamda %1
seviyesinde onemli farklar saptanmistir. Ayrica ¢esit x tuz interaksiyonu da %1 seviyesinde énemli bulunmustur

(Cizelge 3).
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Baska bir 6zellik olarak, cimlenme kapasitesine (Si-CK) dayali olarak hesaplanan stres indeksi diger gdzlemlenen
genotipik farkhliklari dogrulamaktadir. Si-CK'nin farkli bugday cesitlerinde artan tuz stresi ile arttigini
gostermektedir. Bununla birlikte, Svevo ve Soylu, NaCl konsantrasyonundan bagimsiz olarak Si-CK'da en yiiksek
artisi gdsterirken, Altintas-95 ve Mirzabey-2000, tuz stresi ile Si-CK'larini artirsalar bile en az duyarli olmuslardir
(Cizelge 3). Faktorler arasindaki interaksiyonun da énemli bulundugu calismada en yiiksek stres indeksi, 6 g L™ tuz
dozunda Kiziltan-91 (1.48) gesidinde belirlenmis ve onu Svevo (1.47) gesidi takip etmistir (Cizelge 3). Konuyla ilgili
olarak sorgumda calisma yapan Zulfigar ve ark. (2013) sorgumun c¢imlenme sirecinde daha sonraki biylime
asamasina gore tuzluluga daha toleransh oldugunu ifade etmislerdir. Diger taraftan, Ayers ve Hayward (1949)
¢imlenme ve bitki yasam dongisliniin diger asamalarindaki tuz toleransinin daima iliskili olmadigini, bu durumun
farkh bitki tiirlerine gore degistigini belirtmislerdir. Calismadan elde edilen sonuglar, tuz stresinin ¢imlenme
asamasiyla ilgili fizyolojik parametreler lizerinde olumsuz etkileri oldugunu gosterirken, genotipik farkhhklari da
gormemizi saglamistir. Tuzluluk, bugdayin g¢imlenmesini geciktirmis ve ¢imlenme kapasitesini énemli o6lglide
azaltmistir. Dusilk tuz dozlarinda ozmotik etki baskinken, siddetli tuz stresinde toksik etki belirgin olmustur.

Cizelge 3. Farkli sodyum kloriir (NaCl) konsantrasyonlarinda makarnalik bugday tohumlarinin stres indeksi (SI-CK)
Table 3. Stress index (SI-GC) of durum wheat grains exposed to different concentrations of sodium chloride (NaCl)

NaCl dozu (g L'V

Cesitler 3 6 ort.
Altintas-95 1.05 f* 1.15 def 1.10 D**
C-1252 1.08 f 1.30 bcd 1.19 BCD
Dumlupinar 1.28 cde 1.19 def 1.23BC
Eminbey 1.11 ef 1.31 bcd 1.21 BCD
Kunduru-1149 1.06f 1.41 abc 1.23BC
Kiziltan-91 1.10f 1.48 a 1.29 AB
Mirzabey-2000 1.07f 1.16 def 1.11CD
Soylu 1.17 def 1.41 abc 1.29 AB
Svevo 1.31 bed 1.47 ab 1.39A
Turkoz 1.18 def 1.20 def 1.19 BCD
Ort. 1.14B 1.30A

*: Farkh harflerle gosterilen degerler arasindaki farklar istatistiksel olarak anlamlidir (p<0.01).
**.Bliyuk harflerle gosterilen ortalamalar arasindaki farklar istatistiksel olarak 6nemlidir (p<0.01).

ilk canhhik (iC)

Calismada ilk canhlik bakimindan gesitler ve tuz dozlari arasinda istatistiki anlamda %1 seviyesinde énemli farklar
saptanmistir. Ayrica gesit x tuz interaksiyonu da %1 seviyesinde énemli bulunmustur (Cizelge 4).

Calismada ¢imlenme ve erken donem fide gelisiminde tuz stresine cevap olarak genotipik farklihgin belirlenmesi
amaciyla ilk canhlik (iC) belirlenmistir. Bu 6zellik, ¢cimlenme kapasitesi ile bitki biyiimesini iliskilendirmektedir
(Hmissi ve ark., 2023). Cizelge 4’te gorildiigi gibi artan NaCl konsantrasyonu cesitlerde iC'yi azaltmistir. Konuyla
ilgili calisma yapan Hmissi ve ark. (2023) da artan tuz dozu ile beraber iC’nin azaldigini tespit etmislerdir. Bununla
birlikte bu parametre, calisilan gesitler arasinda net bir ayrim yapmakta ve Kiziltan-91 ve Svevo'nun diger cesitlere,
dzellikle de Altintas-95 ve Tiirkéz'e kiyasla hassasiyetini géstermektedir. Kiziltan-91, 3 ve 6 g L'* NaCl'de sirasiyla
%33 ila %63 oraninda canliigini kaybederken, Svevo 3 ve 6 g L'! NaCl'de sirasiyla %42 ila %53 oraninda canhligini
kaybetmistir. Diger cesitlerde iC kaybi 3 g L'* NaCl'de %10 'un altinda kalmis ve yiiksek NaCl konsantrasyonu olan 6
g L'* NaCl'de 6nemli hale gelmistir. Altintas-95, Dumlupinar ve Tiirkdz yiiksek tuz stresinde bile en az iC kaybeden
cesitler olmustur.

153


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 148-157 Arastirma Makalesi / Research Article

Cizelge 4. Farkh sodyum kloriir (NaCl) konsantrasyonlarinda makarnalik bugday tohumlarinin ilk canlilik (iC)
degerleri
Table 4. Initial vigor (1V) of durum wheat grains exposed to different concentrations of sodium chloride (NaCl)

NaCl dozu (g L)

Cesitler 0 3 6 ort.
Altintas-95 7.86 a* 7.36a 7.73 a 7.65 A**
C-1252 4.56 b-f 4.56 b-f 3.73 e 4.28 CD
Dumlupinar 4.5 b-g 3.03 -l 3.10 h-l 3.54 DE
Eminbey 7.10a 7.03 a 3.03 1l 5.72B
Kunduru-1149 3.73 e 4.30 b-i 2.70 jki 3.57 DE
Kiziltan-91 5.53b 3.70 e-k 2.001 3.74D
Mirzabey-2000 3.73 e-j 3.70 e-k 3.23 g-l 3.55 DE
Soylu 4.80 b-e 4.33 b-h 3.30 f-k 4.14 CD
Svevo 4.23 c-I 2.43 ki 2.001 2.88 E
Tiirkoéz 5.23 bed 5.33 bc 4.03 d-I 4.86 C
Ort. 5.13A 4.58 B 3.48C

*: Farkh harflerle gosterilen degerler arasindaki farklar istatistiksel olarak anlamlidir (p<0.01).
**:Buyuk harflerle gosterilen ortalamalar arasindaki farklar istatistiksel olarak 6nemlidir (p<0.01).

Canlilik indeksi (Ci)

Yapilan varyans analizinde canllik indeksi bakimindan gesitler ve tuz dozlari arasinda istatistiki anlamda %1
seviyesinde onemli farklar saptanmistir. Ayrica cesit x tuz interaksiyonu da %1 seviyesinde énemli bulunmustur
(Cizelge 5).

Cizelge 5. Farkli sodyum kloriir (NaCl) konsantrasyonlarinda makarnalik bugday tohumlarinin canlilik indeksi (Ci)
Table 5. Vigor index (Gl) of durum wheat grains exposed to different concentrations of sodium chloride (NaCl)

NaCl dozu (g L?)

Cesitler 0 3 6 ort.
Altintas-95 2029 cd* 1439.3 fg 934.3 ijk 1467.5 A**
G-1252 1645 ef 1834.7 de 819 jki 1432.8 AB
Dumlupinar 1962.0d 965.0 1jk 1146.0 hi 1357.6 ABC
Eminbey 2636.7 a 999 Ijk 724.7 klm 1453.4 AB
Kunduru-1149 1985.3d 1420.7 fgh 475.3 mn 1293.7 BC
Kiziltan-91 2289.3 bc 1500 f 487 mn 1425.4 AB
Mirzabey-2000 1514 f 1173 ghi 593.7 Imn 1093.5D
Soylu 2342.7b 1188.3 ghi 557.7 Imn 1362.8 AB
Svevo 1661.7 ef 1030.3 jj 403.3n 1031.7D
Tiirkoz 1977.3d 1006.3 ijk 595.3 Imn 1193.0CD
Ort. 2004.3 A 1255.6 B 673.6 C

*: Farkh harflerle gosterilen degerler arasindaki farklar istatistiksel olarak anlamlidir (p<0.01).
**.Bliylk harflerle gosterilen ortalamalar arasindaki farklar istatistiksel olarak 6nemlidir (p<0.01).

Cizelge 5'te de goruldugi gibi cesitlerin canlilik indeksi artan tuz dozu ile azalmistir. Cesitler arasinda Kunduru-
1149 ve Svevo, 6 g L™! NaCl tuz dozunda en distik (sirasiyla 475.3, 403.3) canhilik indeksine sahip olurken, 3 g L™
NaCl tuz dozunda en yiksek canlilik indeksi C-1252 ve Kiziltan-91 cesitlerinde belirlenmistir (sirasiyla 1894.7,
1500). Arastirmadan genotipler icin elde edilen degerler 403.3 — 2636.7 arasinda degismis ve istatistiki anlamda
onemli olmustur. Bununla birlikte canlihk indeksi parametresinin ¢imlenme kapasitesi kullanilarak
hesaplandigindan 6tird, cimlenme kapasitesi bakimindan tuza en duyarli oldugu belirtilen Svevo cesidi (Cizelge 1),
canlilik indeksi bakimindan da en disik degeri almistir. Calismadan elde edilen sonuglar konuyla ilgili ¢calisma
ylraten arastirmacilarin sonuglariyla uyum icerisindedir (Islam ve ark., 2022).
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Elde edilen sonuglara gore, incelenen tim karakterlerde artan tuzlulugun, cimlenme ve fidelerin bliyiime
parametreleri izerinde bir etkiye sahip oldugu gorilmustir. Calisilan 10 gesit arasinda bazi genotipik farkhliklar
tespit edilmistir. Bu, bitkilerin tuz stresine karsi genetik olarak gesitli tepkiler gelistirebilecegini ve bu farkhliklarin
tuzluluga karsi toleransin degerlendirilmesinde dnemli oldugunu gostermektedir. Ozellikle, Altintas-95 gesiti
calismada tuzluluga karsi toleransli olarak belirlenirken, Svevo c¢esidi ise hassas olarak belirlenmistir. Arastirmada
incelenen 6zelliklerden ilk canlihk (iC) ve stres indeksinin (Si), calsilan cesitleri birbirinden ayirmak icin
kullanilabilecek uygun ozellikler oldugu ve tuzluluga toleransli cesitleri belirlemek i¢in faydali olabilecegi
soylenebilir.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar ¢atismasi olmadigini beyan ederler.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar calismaya esit oranda katki saglamislardir.

ETiK ONAY BEYANI
Bu makalede insan veya hayvan deneklerle herhangi bir ¢calisma bulunmamasi nedeniyle etik onaya gerek
duyulmamaktadir.
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I cloLC)

Agricultural mechanization is one of the high-cost important inputs used in agricultural
production. Thanks to agricultural mechanization, time and manpower are saved greatly
in the agricultural production process. Agricultural loans, one of the most important
agricultural financing instruments, are considered necessary for agricultural enterprises to
invest in agricultural mechanization. This study, which adopts a quantitative research
method approach, aimed to analyze the impact of agricultural loans on agricultural
mechanization in Tirkiye using time series analysis. Within the scope of the purpose,
annual data covering the period 1981-2022 were gathered from data sources related to
loans and agricultural mechanization. A log-log model was constructed with loans as the
independent variable and agricultural mechanization as the dependent variable, and ARDL
bounds testing method was applied in the estimation of the model. According to the
findings obtained from the estimation of the model, there was a long-term, positive, and
statistically significant co-integration relationship between loans and agricultural
mechanization variables. A 1% increase in the loan balance was found to increase
agricultural mechanization by approximately 0.035%. On the other hand, the short-term
relationship between the variables was found to be negative and statistically significant.
Short-term deviations from the long-term equilibrium caused by shocks were shown to
vanish by approximately 86% after 1 period. In this context, it is clear that the adaptation
process between the variables is very rapid.

OZET

Tarimsal mekanizasyon, tarimsal Uretimde kullanilan yiksek maliyetli énemli Uretim
girdilerinden biridir. Tarimsal mekanizasyon sayesinde tarimsal Uretim sirecinde
zamandan ve insan giciinden biylk ol¢tide tasarruf edilmektedir. En énemli tarimsal
finansman araglarindan biri olan tarimsal krediler, tarim isletmelerinin tarimsal
mekanizasyona yatirim yapabilmeleri icin gerekli gorilmektedir. Nicel arastirma yontemi
yaklasimini  benimseyen bu calismada Turkiye’deki tarimsal kredilerin tarimsal
mekanizasyona etkisini zaman serisi analiziyle analiz etmek amaglanmistir. Amag
dogrultusunda krediler ve tarimsal mekanizasyon ile ilgili veri kaynaklarindan 1981-2022
dénemini kapsayan vyillik veriler toplanmistir. Analiz i¢in kredilerin bagimsiz, tarimsal
mekanizasyonun ise bagimli degisken olarak yer aldigi tam logaritmik bir model kurulup bu
modelin tahmininde ARDL sinir testi yontemi uygulanmistir. Model tahmininden elde
edilen bulgulara gore; krediler degiskeniyle tarimsal mekanizasyon degiskeni arasinda uzun
donemli, pozitif ve istatistiksel olarak anlamli bir esbitinlesme iliskisi vardir. Kredilerin
bakiyesindeki %1’lik artis, tarimsal mekanizasyonu yaklasik %0.035 artirmaktadir. Diger
taraftan degiskenler arasindaki kisa donemli iliski ise negatif olup istatistiksel olarak
anlamhdir. Kisa dénemde yasanan soklardan sonra degiskenler arasinda olusan uzun
donem dengesinden sapma(lar) 1 dénem sonra yaklasik %86 oraninda ortadan
kalkmaktadir. Bu baglamda, degiskenler arasindaki uyarlanma sirecinin ¢ok hizli oldugu
aciktir.
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INTRODUCTION

Agricultural mechanization as a production technology is an important factor that includes the design,
development, production, marketing, providing usage training and use of all kinds of energy sources and mechanical
tools and equipment to perform all operations related to agricultural production (Zeren et al., 1995). Thanks to
agricultural mechanization, faster and larger capacity agricultural production is possible in the agricultural sector
compared to labor-intensive processes. In addition to directly increasing productivity, the use of machinery and
equipment in the agricultural sector brings about the implementation of new production methods instead of the
usual production methods in rural areas. Thus, it ensures more accurate and efficient use of basic production inputs
such as seeds, fertilizers and pesticides, reduces costs and thus increases profitability (Saral et al., 2000).

In addition to accelerating positive developments in the agricultural sector, agricultural mechanization has also
created some problems. Namely, with the widespread use of machinery and equipment in agricultural production,
an excess of labor force has started to occur in crowded families living in rural areas. This surplus has triggered
migration towards cities where job opportunities are diverse. On the other hand, the need for labor in enterprises
producing machinery and equipment, shops selling spare parts, maintenance and repair shops and petrol stations
has gradually increased. As a result, the relationship between rural and urban areas has become tighter (Dogan,
2005).

The fact that agricultural enterprises in Tirkiye are generally small and fragmented makes it difficult for them to
follow technological developments and make investments, in other words, to purchase new machinery and
equipment (Ozgiiven et al., 2010). This is because agricultural enterprises are generally insufficient in terms of the
equity capital required to make such a high-cost investment. In addition, lending to agricultural enterprises is
considered high-risk by commercial banks due to the unstable cash flows and the unique nature of the agricultural
sector. Due to the risk element, commercial banks' loans are subject to high interest repayment, various collateral
requirements, and lengthy formalities. Although the balance of commercial bank loans has been increasing over
the years (see Table 1), it is not easy enough for agricultural enterprises to use loans to purchase machinery and
equipment (Kredi Kayit Biirosu, 2022).

Table 1. Agricultural loans extended by commercial banks in Tlrkiye by years
Cizelge 1. Tiirkiye’de ticari bankalar tarafindan kullandirilan tarimsal kredilerin yillara gére bakiyesi

Years Balance (Turkish Lira (TL))-Thousand
2002 2.439.787

2006 5.978.681

2010 17.726.816

2014 34.367.368

2018 77.824.499

2022 255.951.679

Source: The Banks of Association Tirkiye (BAT) (2023) Specialized Loans-Agriculture

The fact that use of machinery and equipment suitable for the structure of agricultural enterprises has not been
developed sufficiently, the use of common machinery and equipment among small agricultural enterprises is not
common, and the increase in the number of outdated machinery and equipment hurts the development of the
level of agricultural mechanization in Tilrkiye. The varying hilly structure of agricultural lands in terms of
geographical regions is also effective in this. Nevertheless, Tlrkiye, which has a history of more than half a century
in agricultural mechanization, has made significant gains in both the availability of machinery and equipment and
their use (Unsal, 2020). Thus, according to the Turkish Statistical Institute (TURKSTAT), the total number of
machinery and equipment increased from 8,637,750 in 2003 t0 12,192,179 in 2022 (see Table 2) (TURKSTAT, 2023).
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Table 2. Change in the total number of agricultural machinery and equipment in Tirkiye over the years
Cizelge 2. Tiirkiye’de toplam tarimsal makine ve alet sayisinin yillara gére degisimi

Years Quantity
2003 8.637.750
2010 9.560.877
2016 10.570.235
2022 12.192.179

Source: TURKSTAT (2023) Agricultural Equipment and Machinery Statistics

If agricultural mechanization, which is a high-cost agricultural production input, is not selected and applied
correctly, the profitability of production in agricultural enterprises may be negatively affected, the balance between
agriculture and industry sectors may deteriorate against the agricultural sector and rural unemployment may
increase. In this context, it is important to plan agricultural mechanization by considering the conditions of the rural
areas where agricultural production will be carried out (Toga, 2006). In addition, this planning is necessary to ensure
that the loans obtained from commercial banks for the purchase of machinery and equipment can be used
effectively for their intended purpose and thus create the desired added value in practice.

There are many studies in the literature on agricultural mechanization in Turkiye. Among these studies, for example;
-In the study conducted by Ertekin et al. (2021), the current situation of agricultural mechanization in Tiirkiye was
evaluated and it was determined that there was a significant increase in fruit harvesting and cotton picking
machines, motorized scythes and trailers from the past to the present, while there was a significant decrease in
animal-drawn sowing machines, ploughs and black ploughs.

-In the study conducted by Unsal (2021), the level of agricultural mechanization in Tiirkiye, problems and solution
suggestions were tried to be revealed and it was determined that the regions showed significant differences in
terms of level and half of the tractors in the tractor park have completed their economic life.

-In the study conducted by Altuntas (2020), the projection of agricultural machinery utilization in Tiirkiye was
estimated and it was determined that the use of technological harvesters and tractors will increase regularly until
2030.

-In the study conducted by Yiicel and Caliskan (2020), the effect of mechanization and production efficiency on
agricultural employment in Tlrkiye's agricultural sector was investigated and it was found that there is a significant
relationship between the level of mechanization and agricultural employment in the long run, while there is no
such relationship between production efficiency and agricultural employment.

-In the study conducted by Oguz et al. (2017), investigated the use of agricultural mechanization in 3 districts of
Konya and it was determined that the level of agricultural mechanization use in agricultural enterprises in the areas
examined was above the average of Tirkiye.

-In the study conducted by Altuntas (2016), it was tried to determine the level of agricultural mechanization in
Tiirkiye in terms of regions and it was determined that the highest level was in the Aegean region and the lowest
level was in Southeastern Anatolia.

-In the study conducted by Gokdogan (2012), the indicators of mechanization level in Tirkiye and European Union
(EU) agriculture were compared and it was determined that the level indicator values of Tlrkiye were lower than
the averages in the EU.

-In the study conducted by Gékdogan and Bayhan (2011), it was aimed to create a database by determining the
mechanization level of agricultural enterprises in Egirdir district of Isparta and it was determined that the number
of tractors per enterprise was 0.79, the number of machines was 4.70 and the number of machines per tractor was
5.17.

The literature summary clarified above shows that there is no similar study in the literature on "the effect of
agricultural banking loans on agricultural mechanization" which is the subject of this study. Therefore, it can be said
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that this study is important as it will contribute to filling the existing gap in the literature by analyzing the effect of
agricultural loans on agricultural mechanization in Tlrkiye with time series analysis using quantitative raw data.
The scope of this study, which aims to determine the effect of agricultural banking loans on agricultural
mechanization in Turkiye during the period 1981-2022 (annual data set with 42 observations) by conducting time
series analysis, firstly, information about the material and methodology is given, and then the findings obtained
from the analysis are presented and evaluated.

MATERIALS and METHODS

In this section of the study, explanations about the data collection tool and sampling, variables, model and method
are given.

Data collection tool and sample

For the purpose of the study, data on loans and agricultural mechanization within the scope of agricultural banking
were collected. Data on loans are compiled from the Our Banks books and data system published by the BAT and
represent specialized loans (TL) extended to the agricultural sector. Data on agricultural mechanization are
compiled from the Agricultural Machinery and Equipment Statistics on TURKSTAT's website and the Agricultural
Statistics reports in its online library and represent the total number of agricultural machinery and equipment in
use (units)™.

Both datasets cover the period 1981-2022 (42 observations) and are annual in nature.

Variables and model

For the purpose of the study, loans were determined as the independent variable and agricultural mechanization

as the dependent variable. The log-log model? constructed by including the variables is as follows;
logmachinery: = a + 8 logcredit + €;

Model maker;

-logmachinery for number of machine and equipment,

-t for time,

-a for constant term,

-6 for coefficient,

-logcredit for loans and

-g for error term.

Method

Autoregressive Distributed Lag (ARDL) bounds testing is applied as a method in time series analysis conducted in
the study.

Different co-integration tests (tests developed by Engle and Granger, Johansen and Pesaran, Shin and Smith) can
be preferred in time series analysis. The term co-integration means that more than one variable integrates and
moves together (this movement is defined as a long run). Among the tests, the ARDL test developed by Pesaran et

A total of 82 different machines and equipment listed in 2023 data by TURKSTAT (excluding threshing sled, wooden plow
and animal drawn plough)

In the study, logarithms (log) of the series were taken to ensure that the series were linear, that their coefficients were
interpreted as flexibility, that their were independent from measurement units, and that the problem of heteroscedasticity
did not arise as a result of the analysis. Therefore, the real relationship between the variables will be interpreted as the %
change in the independent variable versus the % change in the dependent variable.
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al. can be used even if some of the variables are stationary at the | (0)-level and the other part is stationary at the |
(1)-level. Using the first two tests requires that the stationarity levels of the variables are the same.

The ARDL test cannot be used if the variables are | (2). Therefore, it is necessary to confirm that the variables are
not | (2).

RESULTS

The data values of the variables used in the analysis followed the course shown in Figure 1 for the 1981-2022 period.

logcredit logmachinery

20 16.4
18 16.2
16 16.0

14
15.8

12
15.6

10
8 15.4
6 15.2

15.0
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020
Figure 1. Course of variables
Sekil 1. Degiskenlerin izledigi seyir

Since the use of the ARDL test requires confirmation that the variables are not | (2), the Augmented Dickey Fuller
(ADF) unit root test, which is a test without structural breaks, was performed (see Table 3)3.

Table 3. ADF test result
Cizelge 3. ADF testi sonucu

Variables Constant p Constant, linear trend p None o]
logcredit -2.152899 (0)  0.2260* -0.742197 (0) 0.9628* 2.487491 (1) 0.9962*
logmachinery  -4.294494 (0)  0.0015* -3.162714 (0) 0.1061* 10.40014 (0)  1.0000*

Values in parentheses are lag lengths calculated according to Akaike Info Criterion (AIC) maximum 9.

*indicates significance at 5% significance level. As can be seen, the logmachinery variable is stationary at level in the
constant model. There is no autocorrelation problem in the model at lag length 0. In other words, the series is clean (LM
test p=0.3186).

The ADF test is one of the unit root tests without structural breaks. If the series are non-stationary as a result of the
unit root test without structural breaks, this may be due to structural break(s). Therefore, a unit root test with
structural breaks is required. Otherwise, specification error may arise in the model. In such a case, the series, for
example, would be non-stationary when they are normally stationary.

Since the above ADF test shows that the logcredit variable is not stationary at level, Perron 97 structural break unit
root test, which takes into account the single break as endogenous, is performed (see Table 4).

3 Under normal circumstances, seasonal effects may be encountered in the series. However, since the annual data set was

used in the study, seasonal decomposition was not required.
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Table 4. Perron 97 structural break unit root test result
Cizelge 4. Perron 97 yapisal kirilmali birim kék testi sonucu

Variables Trend model-t statistics Breakout year p

logcredit -5.913806 (0) 1997 0.01*

Values in parentheses are lag lengths calculated according to AIC maximum 9.

*indicates significance at 5% significance level. As can be seen, the logcredit variable is stationary in the trend model. This
means that the series is actually stationary but the reason for the non-stationarity in the ADF test is due to the structural
break.

Tables 3 and 4 confirm that the variables used in the analysis are not | (2). In other words, the necessary condition
for the use of the ARDL test is met. At this stage, the maximum lag length at which the AIC value is minimum and
the autocorrelation problem does not occur in the ARDL test is determined as 9 as a result of testing the variables
using different lag combinations. It is also concluded that the appropriate model is the (2, 9) model (see Table 5).

Table 5. ARDL test result
Cizelge 5. ARDL testi sonucu

k=1 Equation to be estimated = logmachinery = f (logcredit)
F statistic value 8.065329
Model (unrestricted constant and
restricted trend)

ARDL (2, 9)

Critical values

P (1)
%1 8.213
%5 5.777
%10 4.867

Table 5 shows that the F statistic value (8.065) is larger than the critical value (5.777) at 5% significance level. This
result indicates the existence of a long-run cointegration relationship between the loans variable and the
agricultural mechanization variable.

Table 6. Results of estimation and diagnostic tests for the parameters of the ARDL (2, 9) model
Cizelge 6. ARDL (2, 9) modelinin parametrelerine iliskin tahmin ve tanisal testlerine iliskin sonug

Variables Coefficients t statistical values p
logmachinery(-1) 1.060842 6.563724 0.0000
logmachinery(-2) -0.923269 -4.790491 0.0001
logcredit 0.011919 2.467824 0.0233
logcredit(-1) -0.012167 -1.774022 0.0921
logcredit(-2) 0.013642 2.094398 0.0499
logcredit(-3) 0.005894 0.848154 0.4069
logcredit(-4) -0.024230 -3.421015 0.0029
logcredit(-5) 0.039340 4.648010 0.0002
logcredit(-6) -0.019558 -2.864415 0.0099
logcredit(-7) 0.022354 3.563206 0.0021
logcredit(-8) -0.022425 -3.208966 0.0046
logcredit(-9) 0.015133 2.692851 0.0144

c 13.05049 4.680906 0.0002
@trend 0.010693 4.700947 0.0002
Diagnostic tests

Breusch-Godfrey: 0.53 White: 10.33 Jarque-Bera: 1.26 Ramsey Reset: 1.47
(p=0.77) (p=0.67) (p=0.53) (p=0.24)
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The estimation output in Table 6 shows that the model parameters are generally significant, while the diagnostic
tests show that there are no autocorrelation and variance problems in the model, the residuals are normally
distributed and there are no errors in model fitting (p>0.05).

Although the results of the diagnostic tests are evidence of a successful model estimation, it was also examined
whether the estimation satisfies the stability condition (whether the model is stable) and concluded that it meets
this condition at the 5% significance level (see Figure 2).

15 16
10 L

5
08

0
04
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10 00

15 -0.4
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

— CUSUM

5% Significance —— CUSUM of Squares —— 5% Significance

Figure 2. Results for Cusum and Cusum squared tests
Sekil 2. Cusum ve Cusum kare testlerine iliskin sonug¢

According to the estimation result of the long-run coefficients of the model, the coefficient of the logcredit variable
with a positive sign is statistically significant (p<0.05). In other words, there is a positive relationship between the
loans variable and the agricultural mechanization variable. A 1% increase in the balance of loans increases
agricultural mechanization by approximately 0.035% (see Table 7).

Table 7. Estimation of the long-run coefficients of the ARDL (2, 9) model
Cizelge 7. ARDL (2, 9) modelinin uzun dénem katsayilarina iliskin tahmin

Dependent variable: logmachinery

Variables Coefficients t statistic values p
@trend 0.012399 18.66451 0.0000
logcredit 0.034672 16.82691 0.0000

After the dynamics of the long-run cointegration relationship between the model variables have been revealed, it
was proceeded to reveal the dynamics of the short-run relationship (see Table 8).

Table 8 shows that the error correction coefficient is negative and significant at 5% significance level (p<0.05). This
result indicates that the deviations from the long-run equilibrium that occurred between the variables after the
short-term shocks disappeared by approximately 86% after 1 period. In other words, the variables that moved away
from each other due to the impact of short-term shocks are approximately 86% closer to each other again after 1
period.
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Table 8. Estimation of the error correction coefficient of the ARDL (2, 9) model
Cizelge 8. ARDL (2, 9) modelinin hata diizeltme katsayisina iliskin tahmin

Variables Coefficients t statistical values p

Error correction coefficient* -0.862428 -5.171357 0.0000
d(logmachinery(-1)) 0.923269 5.302052 0.0000
d(logcredit) 0.011919 2.945603 0.0077
d(logcredit(-1)) -0.030150 -4.157891 0.0004
d(logcredit(-2)) -0.016508 -2.414824 0.0249
d(logcredit(-3)) -0.010614 -1.664963 0.1108
d(logcredit(-4)) -0.034844 -6.848235 0.0000
d(logcredit(-5)) 0.004496 0.967452 0.3443
d(logcredit(-6)) -0.015062 -3.529224 0.0020
d(logcredit(-7)) 0.007292 1.587856 0.1273
d(logcredit(-8)) -0.015133 -3.251520 0.0038
C 13.05049 5.174686 0.0000

DISCUSSION

Differences in development between the geographical regions of Tirkiye are also evident in terms of the
agricultural mechanization characteristics of the regions. Although there has been a significant development in the
number of machines and equipment used in agricultural operations and the level of knowledge on their use since
the beginning of agricultural mechanization in Tirkiye, it is not at the desired sufficiency and quality. The reasons
for this situation can be attributed to the hilly terrain in Tirkiye, which varies considerably in terms of geographical
regions, and the generally small and fragmented structure of agricultural holdings. Therefore, for a balanced and
adequate development of Tirkiye’s agricultural mechanization level, it is important to plan agricultural machinery
and equipment by taking into account the production pattern in geographical regions, to organize training activities
for the correct use of machinery and equipment by the Ministry of Agriculture and Forestry and cooperatives, and
to diversify and develop credit resources and credit services provided by them (especially micro-credits).

In this study, the impact of agricultural loans on agricultural mechanization in Tirkiye is analyzed by time series
analysis. In order to keep the number of observations as high as possible in the analysis, data were collected from
archival and up-to-date data sources. The data period was determined as 1981-2022 based on the data that could
be collected. The time series analysis is conducted using the ARDL test method, which enables to reveal the
dynamics of short and long term relationships between two or more variables.

According to the findings obtained from the estimation of the log-log model established in the study, there is a
long-run, positive and statistically significant cointegration relationship between the loans variable and the
agricultural mechanization variable. Namely, a 1% increase in the balance of loans increases agricultural
mechanization by approximately 0.035%. Moreover, the short-run relationship between the two variables is also
statistically significant and negative. That is to say, the deviation(s) from the long-run equilibrium between the
variables due to the effect of short-term shocks disappear after 1 period by approximately 86%. In this context, it
is clear that the adjustment process between the variables used in the study is very fast.

Based on this finding of the research, it can be clearly said that one of the dynamics of the increase in the level of
agricultural mechanization in Tirkiye is the provision of financial support to the agricultural sector within the scope
of agricultural banking. However, since the cost of investing in agricultural mechanization is high, financial support
for the sector should be provided long-term, adequately, and under reasonable conditions. In this connection, all
other public and private commercial banks should try to play an active and sensitive role, just as Ziraat Bank and
DenizBank are trying to do today. In this way, agricultural mechanization throughout the country will be able to
continuously improve.
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To facilitate access to agricultural mechanization loans in Tlrkiye and to use the existing mechanization resources
more rationally and efficiently, it is thought that low-interest and/or interest-free loan support mechanisms should
be implemented by commercial banks and the mechanization assets with completed service life should be valued
at attractive amounts within the scope of scrap discount application.

Based on this study, another study can be conducted to examine the impact of government support payments to
the agricultural sector on agricultural mechanization in Tlrkiye using time series analysis.
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Bu galismada, Bursa SiyahixOsmaniye02 kombinasyonundan elde edilen melez bireylerde
asl basarisi ve siirgiin gelisimleri Gizerine agik alan, cam sera ve plastik serada yetistirmenin
etkileri incelenmistir. Calismada, her Ug yetistirme yerinde de Bursa Siyahi ¢esidi anag
olarak kullanilmis ve bu anaca T agsi ile melez bireyler asilanmistir. Farkh yetistirme
yerindeki asi tutma ve slirme oranlari (%), slirglin ¢api (mm) ve sirgln uzunlugu (cm)
degerleri incelenmistir. Calisma sonucunda, en yiiksek asi tutma orani plastik serada
yapilan asilamalardan (%97.95) elde edilirken, en yliksek asi stirme orani %75.57 ile agik
alandan elde edilmistir. Asi stirglinlerinin ¢ap ve uzunluk blyimesinin yetistirme yerlerine
gore farkhhklar gosterdigi belirlenmistir. Agik alanda yapilan asi uygulamasindan 22.82 mm
¢ap ve 128.93 cm boy ile en gelismis stirglinler elde edilmistir. Plastik serada sirglin ¢api
16.21 mm ve surglin uzunlugu 84 cm olarak belirlenirken, cam seradaki slirglin ¢api ve
uzunluk degerleri sirasiyla 13.83 mm ve 100.13 cm olarak belirlenmistir. Plastik ve cam
seradaki melezlerde asi slirglinii biyimesinin erken ilkbahar aylarinda acik alana gore daha
hizli oldugu, ancak haziran ayindan itibaren sera sicakliklarinin 40°C’nin Gzerine g¢ikmasi
nedeniyle siirgiin blylimesinin yavasladigl tespit edilmistir. Ortalama sirgin capi
buytmesinin ekim (17.03 mm) ve kasim (17.54 mm) aylarinda diger aylara gore en ylksek
degere sahip oldugu belirlenmistir.

ABSTRACT

This study was carried out to examine the effects of growing in open area, glasshouse, and
plastic house on graft success and shoot growth in individuals obtained from the hybrid
combination of Bursa SiyahixOsmaniye02. In the study, Bursa Siyahi cultivar was used as
rootstock in all three growing places and hybrid individuals were grafted to this rootstock
with T budding. Budding take and bud sprout percentages (%), shoot diameter (mm) and
shoot length (cm) values in different growing places were investigated. In the study, the
highest budding take ratio was obtained from plastic house (97.95%). However, the highest
budding sprout rate was found in open area (75.57%). The shoot diameter and length
values differed according to the growing places. Open area grafts had the largest shoot
diameter (22.82 mm) and shoot length (128.93 cm). In the plastic house, the shoot
diameter was 16.21 mm and the shoot length was 84 cm, whereas the shoot diameter and
length values in the glasshouse were determined as 13.83 mm and 100.13 cm, respectively.
Shoot growth in hybrids in plastic house and glasshouse was faster in early spring than in
the open field, but after June, shoot growth slowed down due to temperatures rising above
40°C in protected areas. The average shoot diameter growth had the highest value in
October (17.03 mm) and November (17.54 mm) compared to other months.
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GiRIS

Tirkiye, 2021 yili verilerine gore, 1.3 milyon ton olan diinya incir Gretimin %25’sini tek basina karsilamaktadir (FAO,
2023). Bu uretimin %70’i kurutmalik ve diger kismi taze incir olarak degerlendiriimektedir. Ozellikle kuru incir
Uretiminin ekoloji tarafindan sinirlandirilmasi, bu Uretimin Kiglk ve Bliyilk Menderes vadileri arasinda
gerceklestirilmesini saglamaktadir. Bununla birlikte, taze incir Gretiminin kuru incir tGretimi kadar ekolojiye baghlik
gostermemesi, Turkiye’nin hemen her bolgesinde (Dogu ve Orta Anadolu Bolgeleri harig) yetistiriciligini mimkiin
kilmaktadir (Ozbek, 1978).

Tirkiye’nin incirin anavatani sinirlari icerisinde yer almasi ve Anadolu’da ylzyillardan bu yana gelen incir kltiiri
ahiskanliklari bu meyve tiirtine olan ilgiliyi stirekli hale getirmektedir (Caliskan & Dalkilig, 2022). Bu nedenle, incir
yetistiriciligi yapilan her bir bolgede birbirinden farkli 6zelliklere sahip yerel incir genotipleriyle karsilasiimakta ve
bu genotiplerin blylk bir kisminin yerel pazarlarda tlketildigi bilinmektedir (Bostan ve ark, 1998; Karadeniz, 2003;
Gozlekei, 2011; Simsek & Kiiden, 2010; Simsek ve ark., 2020). Bununla birlikte, incirin kuzey Avrupa llkelerinde
egzotik meyve olarak gorilmesi, kutsal kabul edilen kitaplarda incirin konu edilmesi ve insan saghgi lizerine olan
yararh etkilerinin her gecen gilin daha iyi anlasilmasi bu meyve tiriine olan ilginin devam edecegini gostermektedir
(Aksoy ve ark., 2007; Caliskan, 2012).

Tlrkiye’nin taze incir ihracati igin en degerli cesidi Bursa Siyahi’dir. Bu ¢esidin meyvelerinin iri, siyah kabuk ve kirmiz
et rengine sahip olmasi yaninda 6zellikle yola dayaniminin yiksek olmasi ihracatinin her gecen yil artmasini
saglamaktadir. Son 10 yillik ihracat degerleri incelendiginde, Bursa Siyahi ihracati 16.366 tondan %47 oraninda
artarak 24.017 tona ulasmistir (YSM, 2023). Bununla birlikte, incir yetistiriciliginde ilekleme isleminin toplam
masraflarin yaklasik %30’unu olusturmasi yaninda Fusarim gibi hastaliklarin ilek meyvelerinden disi incirlere
tasinmasi gibi sorunlari karsimiza ¢ikarmakta ve ¢6zim yolu olarak partenokarp cesitleri gindeme getirmektedir.
Nitekim, dlnyada vyetistiriciligi yapilan incir ¢esitlerinin ¢ogunlukla partenokarp meyve tutan cesitlerden
olusmaktadir. Bu nedenle, taze incir yetistiriciliginde ticari degeri en Ust diizeyde olan Bursa Siyahi ¢esidinden
partenokarp cesitlerin gelistirilecegi 1slah programlarina ihtiya¢ duyulmaktadir (Caliskan & Bayazit, 2012). Bu
kapsamda, tozlayici gesidin partenokarp meyve tutmasi melezleme islahi ile partenokarp gesit gelistirilmesi
programlari icin en 6nemli basamaklardan birini olusturmaktadir. Bu bakimdan, Tirkiye incir genetik kaynaklarina
partenokarp meyve tutan Osmaniye02 erkek incir genotipinin kazandiriimasi incir 1slah ¢alismalari i¢cin 6nemli
gorulmektedir (Caliskan ve ark., 2018; Caliskan ve ark., 2021).

incirde melezleme 1slahi ile ilgili calismalar ABD’de Condit (1947) tarafindan baslaniimis ve Storey (1975) tarafindan
devam edilerek ‘Conadria’; Doyle ve Ferguson (1997) tarafindan ‘Sierra’ ve ‘O’Rouke’ ¢esitleri (Johnson ve ark.,
2010) gelistirilmistir. Ancak, bu konuda yapilan ¢alismalar melez bireylerin dogrudan araziye dikilmeleri sonrasinda
5 ile 7 yil genclik kisirligi ve sonrasinda cesit gelistirilmesine kadar 10-15 yillik bir emek ve zaman harcanmasi ciddi
maliyetler ortaya cikarmaktadir (Storey, 1975). Bu nedenle, melez bireylerin asilama yoluyla genclik kisirhg
sirelerinin kisaltilmasi 6nemli konulardan birini olusturmaktadir (Flaishman ve ark., 2017). Ancak, bu konuda
yapilmis detayli bir arastirmanin olmamasi 6énemli bir eksiklik olarak gortlmektedir.

Bu calisma, Bursa SiyahixOsmaniye02 kombinasyonundan elde edilen melez bireylerde asi basarisi ve sirgiin
gelisimleri Gizerine acik alan, cam sera ve plastik serada yetistirmenin etkilerini incelemek icin gerceklestirilmistir.

MATERYAL ve YONTEM
Bu calisma, Hatay Mustafa Kemal Universitesi Ziraat Fakiltesi Bahce Bitkileri Bolimiine ait arastirma ve uygulama
alaninda 2022 yilinda yuritilmastir. Calisma ayni alanda yer alan plastik sera, cam sera ve aclk alanda

sUrdarialmastir. Calismada yer alan plastik sera 10.5 m genislige ve 22 m uzunluga sahiptir. Seranin yan yiksekligi
2 molup, cati yuksekligi 4 m’dir. Cam sera ise 25 m uzunlugunda, 10 m genisliginde ve ¢ati ylksekligi 4 m olup, basit
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catilidir. Calisma siiresince, glinesli glinlerde, cam ve plastik seralar icerisindeki hava sicakliklarinin 25°C’nin tizerine
ciktiginda sera yan havalandirmalari saat 10.00 ile 16:00 arasinda aciimistir.

Galismada asi materyali olarak Bursa SiyahixOsmaniye02 kombinasyonundan elde edilmis olan 1 yash melez bireyler
kullaniimistir. Cam sera ve plastik seradaki asilamalarda 1 yash Bursa Siyahi bitkileri anag olarak kullanilirken, agik
alandaki asilamalarda 7 yasinda ve kordon budama sistemi uygulanan Bursa Siyahi bitkileri (Caliskan & Kilig, 2022)
anag¢ olarak kullanilmistir. Bu anag Uzerine incir melezleri T-g6z asisi ile nisan ayi igerisinde asilanmiglardir. Bu
asllarin, acik alanda, cam serada ve plastik seradaki asi tutma ve sirme oranlari (%) ve haftalik olarak asi
surgiinlerinde ¢ap (mm) ve uzunluk (cm) dlgiimleri gergeklestirilmistir (Caliskan & Karaman, 2017). Her yetistirme
yerinde asi uygulamalari 3 tekerrirli ve her tekerriirde 10’ar bitki olmak lzere toplam 30 bitkide yapilmistir. Asi
slrglinli capi ve stirglin uzunlugu 6lciimlerinde ise 3 tekerrirli ve her tekerriirde 5 bitki olmak Gizere toplam 15 bitki
kullaniimistir. Yetistirme yerindeki bitkiler sezon boyunca iklim kosullari dikkate alinarak haftada 1-2 giin olarak
baslanan sulama aralig (nisan ve mayis), haziran, temmuz, agustos ve eylil aylarinda glinlik olarak damlama sulama
sistemi ile sulanmistir. Ayrica, bitkilere hafta da en az bir kez olacak sekilde azot, fosfor ve potasyum icerikli kompoze
glbre ve humik asit uygulanmistir.

Elde edilen veriler tesadif parselleri deneme desenine gore analiz edilmis ve ortalama degerler LSD testi ile
karsilastirilmistir (SAS, 2005).

BULGULAR ve TARTISMA

Sekil 1’de gorildugu Uzere, incir melezlerinin asi tutma ve asi siirme oranlari agik alan, cam sera ve plastik serada
istatistiksel olarak 6nemli diizeyde (p<0.05) etkilendigi belirlenmistir. Buna gore, asl tutma orani en yiksek plastik
serada (%97.95) yapilan agilamadan elde edilirken, bunu cam serada yapilan asi uygulamasi (%95.83) takip etmistir.
En dlslk asl tutma orani agik alanda (%84.08) yapilan asilamada belirlenmistir. Bununla birlikte, en yiksek asi slirme
orani %75.57 ile agik alanda yapilan asilamada oldugu tespit edilirken, bunu sirasiyla %70.04 ve %68.33 ile plastik
serada ve cam serada yaplilan asilar takip etmistir.
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Sekil 1. Farkh yetistirme yerlerinin Bursa SiyahixOsmaniye02 melezlerinde asi tutma ve siirme oranlarina etkisi
Figure 1. The effect of different growing places on budding take and sprout rates in Bursa SiyahixOsmaniye02
hybrids
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incirin gelikle kolay ¢ogaltilmasi nedeniyle, simdiye kadar incirde asilama galismalari ile ilgili detayl ¢alismalar sinirli
kalmistir. Rattanpal ve Sidhu (2017), Hindistan ekolojisinde incir ¢oglirli lizerine T goz asisi ile 13 incir g¢esidini
asilamislar ve asi sirme oranini gesitlere bagli olarak %70.3 (Black Fig) ile %94.4 (Brown Turkey) arasinda degistigini
bildirmislerdir. Aktlrk (2022), asili kokli incir fidani elde etmek amaciyla Bursa Siyahi asi kalemlerini 3 disi ve 3 erkek
incir genotipi Uzerine dilcikli agi yontemi ile asilamiglar ve asi tutma oranini %66.66 ile %100 arasinda degistigini
bildirmislerdir. Bu galismada incir melezlerinin asi tutma ve slirme oranlarinin arastiricilarin belirtmis olduklari veri
araliginda oldugu soylenebilir. Asi tutma ve siirme degerleri arasinda gorilen farkhlklarin kullanilan gesit, asi
yontemi ve asi zamanindan kaynakli oldugu belirtilebilir. Ayrica, bu ¢alismada plastik serada asilama sonrasindaki
ortalama sicakliklarin 22°C ile 27°C arasinda gergeklesmesinin asi basarisini olumlu etkiledigi séylenebilir (Sekil 2).
Nitekim, Hartmann ve Kester (1983), gbz asilarinda asi kaynasmasi lizerine sicakligin 6nemli etkisi oldugunu ve
asilamadan sonra kallus olusumu igin en uygun sicakliklarin 26°C-28°C’ye yakin sicakliklar oldugunu ifade
etmislerdir.
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Sekil 2. Asilama sonrasinda agik alan ve orttaltindaki sicaklhk degisimleri
Figure 2. Temperature changes in open field and protected area after budding

Farkh yetistirme yerlerindeki asi siirglinlerinin cap ve uzunlugu biyimeleri Sekil 3’"de sunulmustur. Acik alanda 7
yash Bursa Siyahi bitkilerine asilanan melezlerin sirglin ¢api ve siirgiin uzunluk degerlerinin dlcim yapilan ilk
haftadan itibaren iyi bir gelisim gostermistir. Buna goére, ol¢im baslangicinda siirgiin ¢api 11.58 mm ve siirgiin
uzunlugu 72.58 cm olarak 6lculiirken, sezon sonundaki stirgiin ¢ap1 22.82 mm ve slirgiin uzunlugu 128.93 cm olarak
olcllmustir. Melez bitkilerin temmuz, agustos, ekim ve kasim aylarindaki slrgiin capi ve silirglin uzunluk
degerlerinde 6nemli artislar oldugu belirlenmistir.

Cam serada, 1 yash Bursa Siyahi anacina asilanan melezlerin mayis ayindaki (1. hafta) slirgin ¢api ve sirgilin
uzunlugu degerleri sirasiyla 5.82 mm ve 30.65 cm olarak saptanirken, haziran ayinda siirgiin ¢capi ve dl¢iimlerinde
onemli artislar oldugu saptanmistir. Ayrica, temmuz, agustos, eylil ve ekim aylari boyunca kismi olarak siirgiin ¢api
ve slirglin uzunlugundaki biyimenin devam ettigi belirlenmistir. Cam serada 14 Kasim’da yapilan son olcimlerde
surglin capi 13.83 mm ve siirglin uzunlugu 100.13 cm olarak 6l¢tlmstir (Sekil 3).

Plastik serada yapilan asilama calismalarinda (1 yasl Bursa Siyahi anacina), 9 Mayista (1. hafta) yapilan stirgiin ¢api
ve slirglin uzunlugu degerleri sirasiyla, 7.25 mm ve 29.27 cm olarak 6l¢llmustir. Plastik seradaki asi strglini
blylimesinin 6zellikle ilk 7 hafta boyunca hizli (9 Mayis-21 Haziran), 8. ve 14. haftalarda yavas (temmuz ve agustos
aylarinda), 15. ve 19. haftalarda (15 Agustos-2 Eylil) orta, 20 ile 23. haftalarda (19 Eylil-17 Ekim) duragan ve ekim
sonunda azda olsa tekrar bliyimenin oldugu belirlenmistir (Sekil 3). Bu calismada, plastik seradaki temmuz, agustos,
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eylll ve ekim aylarindaki siirgin blylimesindeki yavaslamanin bu aylardaki maksimum hava sicakliklarinin 40°C ile
50°C arasinda degisim gostermesi nedeniyle olusan stresten kaynaklandigi séylenebilir. Nitekim, Souza ve ark.
(2009), incirde 36°C’nin lizerindeki sicakliklarin bitki biiylimesini yavaslattigini bildirmislerdir. Ayrica, Aktiirk (2022),
incirde asilama sonrasinda meydana gelen siirglin blylmesi tizerine asilama zamaninin 6nemli etkide bulundugunu
ve plastik serada aralik ayinda yapilan asilarda en yiiksek strgiin uzunlugunu 117.85 cm olarak belirlerken, subat
ayindaki asilarda en disuk stirglin uzunlugunu 40.92 cm olarak belirlemistir.
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Sekil 3. Bursa SiyahixOsmaniye02 melezlerinde agik alan (A), cam sera (B) ve plastik sera (C) kosullarindaki haftalik
stirgiin gapi ve sirgilin bliylime durumlari
Figure 3. The weekly shoot diameter and shoot growth status in Bursa SiyahixOsmaniye02 hybrids under open
field (A), glasshouse (B) and plastic house (C) conditions
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incir melezlerinin asi siirgiin capi biiyiimelerinin yetistirme yerlerine ve aylara gére degisimi Cizelge 1’de verilmistir.
Buna gore, yetistirme yeri ve aylara gore asi stirglinii cap gelisimi istatistiksel olarak dnemli farkliliklar gdstermistir.
Acik alanda en yiiksek sirgiin ¢api degeri kasim ve ekim aylarinda (sirasiyla, 22.73 mm ve 22.06 mm) 6lgilirken,
cam serada benzer sekilde en yliksek siirgiin capi degeri kasim ve ekim aylarinda (sirasiyla, 13.84 mm ve 13.39 mm)
olgllmastir. Plastik serada yapilan asilarda en biylk cap degeri eylil, ekim ve kasim aylarindan (sirasiyla, 15.25
mm, 15.64 mm ve 16.05 mm) elde edilmistir. Aylar ortalamasinda da benzer sekilde, ortalama siirgiin gapi ekim
(17.03 mm) ve kasim (17.54 mm) aylarinda en ylksek degere sahip olmustur. Yetistirme yerleri karsilastirildiginda,
en yliksek stirglin capi buylimesinin 18.43 mm ile acik alanda yapilan asilamalardan elde edilirken, bunu 13.72 mm
ile plastik serada yapilan asilar takip etmistir. En diistk sirglin capi blylimesi cam serada yapilan asilarda (11.10
mm) tespit edilmistir (Cizelge 1).

Cizelge 1. Farkh yetistirme yerlerine gore incir melezlerinde aylik siirgiin capi (mm) degerleri
Table 1. The monthly shoot diameter values (mm) in fig hybrids according to different growing places

Yetistirme Yeri

Aylar Acik Alan Cam Sera Plastik Sera Aylar Ort.
Mayis -- 6.45f 8.99e 7.72d
Haziran -- 9.37e 1242 b 10.90 c
Temmuz 12.36d 10.38d 13.35¢ 12.03 bc
Agustos 15.99 ¢ 11.62 ¢ 1435b 13.99 bc
Eyliil 19.04 b 12.65b 15.25a 15.65b
Ekim 22.06a 13.39a 15.64 a 17.03 a
Kasim 22.73 a 13.84 a 16.05a 17.54 a
Yetistirme Yeri Ort. 18.43 a 11.10c 13.72 b 1.27

LSD(%S)AglkAIani 0.62, LSD(%S)Cam sera: 0.71, LSD(%S)PIastik sera: 0.86; LSD(%S)Yetistirme Yeri: 2.01, LSD(%S)AyIarI 1.67

Yetistirme yeri ve aylara gore asi strglinii uzunlugu degerleri arasinda istatistiksel olarak 6nemli farkliliklar tespit
edilmistir (Cizelge 2). Asi stirglin uzunlugu degerleri agik alanda ekim ve kasim aylarinda (sirasiyla, 127.73 cm ve
128.57 cm), cam serada eyliil, ekim ve kasim aylarinda (sirasiyla, 96.53 cm, 98.77 cm ve 99.83 cm) ve plastik serada
kasim ayinda (83.79 cm) en yiiksek degerlere sahip olmustur. Aylar ortalamasi olarak sirgiin uzunlugu ekim ve kasim
aylarinda (sirasiyla, 103.21 cm ve 104.06 cm) en yiiksek olarak saptanmistir. Yetistirme yerleri arasinda en yiiksek
strglin uzunlugu 110.25 cm ile acik alanda tespit edilirken, bunu 82.06 cm ile cam seradaki asi uygulamasi takip
etmistir. En diistk slrglin uzunlugu plastik serada yapilan asilardan (74.74 cm) elde edilmistir.

Cizelge 2. Farkh yetistirme yerlerine gore incir melezlerinde aylik slirglin uzunlugu (cm) degerleri
Table 2. The monthly shoot length values (cm) in fig hybrids according to different growing places

Yetistirme Yeri

Aylar Acik Alan Cam Sera Plastik Sera Aylar Ort.
Mayis - 38.39¢ 45.15d 41.77 f
Haziran - 71.99d 68.64 ¢ 70.32 e
Temmuz 73.60d 79.23 c 77.62 b 76.82d
Agustos 102.49 ¢ 89.70 b 82.07 ab 91.42¢c
Eylil 118.84 b 96.53 a 82.79 ab 99.39 b
Ekim 127.73 a 98.77 a 83.13 ab 103.21a
Kasim 128.57 a 99.83a 83.79a 104.06 a
Yetistirme Yeri Ort. 110.25a 82.06 b 74.74 ¢

LSD(%S)A(}IkNan: 720, LSD(%S)Cam Sera. 633, LSD(%5)PIastik sera: 5.75, LSD(%5)Yeti§tirme Yeri: 7.94, LSD(%S)AyIarZ 3.01
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incir melezleme calismalarindan elde edilen bireylerin genglik kisirligi siirelerinin 7 yila kadar siirmesi (Storey, 1975)
ve bu sirenin kisaltilmasi i¢in melez bireylerin asilanmasi énemli konulardan birini olusturmaktadir. Ancak, bu
konuda detayli calismalarin olmamasi, bu konuda elde edilen sonuclari Gnemli hale getirmektedir. Bu konuda farkh
incir tdrlerinin bulunmasi (Caliskan ve ark., 2018; Yildiz ve ark., 2024) yaninda bu tilrlerin melez bireylerin genetarif
gelisimine etkileri ile ilgili detayli ¢alismalarin yapilmasi, bu islah yénteminin incirde kullaniimasinda pratik
uygulamalarin gelistiriimesine yardimci olabilir.

Sonug olarak, bu ¢alismada, Bursa SiyahixOsmaniye02 melezleme kombinasyonundan elde edilen melez bireylerde
asl basarisi ve slirglin gelisimleri lzerine acik alan, cam sera ve plastik serada yetistirmenin etkileri ilk kez
degerlendirilmistir. Calisma sonucunda, asi tutma orani en yiiksek plastik serada yapilan asilardan elde edilmistir.
Ancak, asillama sonrasinda plastik serada maksimum sicakliklarinin acik alana gbére 40°C’nin Uzerine ¢ikmasi
nedeniyle asi strglinlerinin gelisimini azaldigi belirlenmistir. Her (ig yetistirme yerinde de asilamadan sonraki mayis
ve haziran aylarindaki asi siirglinli gelisiminin diger aylara gére daha hizli oldugu belirlenmistir. Sonug olarak, agik
alanda 7 yasli Bursa Siyahi (izerine yapilan asilamalardan plastik ve cam serada 1 yash Bursa Siyahi lzerine yapilan
asllara gore daha iyi gelismis asi stirglinleri elde edilmistir.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar ¢catismasi olmadigini beyan ederler.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI
Bu makalede insan veya hayvan deneklerle herhangi bir galisma bulunmamasi nedeniyle etik onaya gerek
duyulmamaktadir.
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I cloLc)

The study assessed the leadership effectiveness among the executives and members of
farmers’ cooperative societies in Osun State, Nigeria. A structured interview schedule was
used to gather quantitative data from 50 executives and 75 members of farmers’
cooperative societies across the state. Data were processed through IBM SPSS version 23.
Descriptive and inferential statistics were used to analyse the data. The findings revealed
that the majority (84%, 78.7%) of leaders and members were male and members were
male while (98%, 94.5 %) were married with a mean age of 47.46 + 13.73 and 40.36 + 10.13
years. Also, the majority of the cooperative leaders emerged through election and mostly
selected into leadership position based on active participation in cooperative activites. The
majority of the leaders were very effective in leading discussions during meetings
(mean=2.90) and managing cooperatives operations (mean=2.63). Also, irregular payment
of loans and inadequate trainings were the problems facing leadership effectiveness. Years
of farming experience (r= 0.788) and years of cooperative membership (r= 0.731) were
significantly related to leadership effectiveness. It is concluded that, in order to enhance
leaders’ effectiveness and consequently, agricultural development, capacity building
through regular training, and workshops should be organised by relevant stakeholders.

OzZET

Bu ¢alismada, Nijerya’nin Osun Eyaletindeki cift¢i kooperatifi derneklerinin yoneticileri ve
Uyeleri arasindaki liderlik etkinligi degerlendirilmistir. Eyalet ¢apindaki giftgi
kooperatiflerinin 50 ydneticisinden ve 75 {yesinden niceliksel veri toplamak igin
yapilandiriimis bir gériisme programi kullanilmistir. Veriler IBM SPSS siirim 23 araciligiyla
islenmistir. Verilerin analizinde tanimlayici ve ¢ikarimsal istatistikler kullaniimistir. Bulgular,
lider ve Gyelerin gogunlugunun (%84, %78,7) erkek, lyelerin ise erkek oldugunu, ortalama
yaslarininise 47,46+13,73 ve 40,36+10,13 yil oldugunu, (%98, %94,5) evli olduklarini ortaya
cikarmistir. Ayrica kooperatif liderlerinin ¢ogunlugu se¢im yoluyla ortaya c¢ikmis ve
cogunlukla kooperatif faaliyetlerine aktif katilima dayal olarak liderlik pozisyonuna
secilmislerdir. Liderlerin ¢ogunlugunun toplantilar sirasindaki tartismalari yénlendirmede
(ortalama=2,90) ve kooperatif operasyonlarini yénetmede (ortalama=2,63) oldukca etkili
oldugu belirlenmistir. Ayrica kredilerin dlizensiz 6denmesi ve yetersiz egitimler de liderligin
etkinliginin karsilastig1 sorunlar arasindadir. Ciftcilik deneyimi yili (r= 0,788) ve kooperatif
ayeligi yili (r= 0,731) liderlik etkinligi ile 6nemli olctde iliskili gérilmistir. Liderlerin
etkinligini ve dolayisiyla tarimsal kalkinmayi artirmak icin ilgili paydaslar tarafindan dizenli
egitimler yoluyla kapasite gelistirme ve calistaylar diizenlenmesi gerektigi sonucuna
varilmistir.
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INTRODUCTION

Agriculture is one of the largest contributors to the Gross Domestic Product (GDP) of Nigeria's economy with an
estimated 30% of the total GDP (Statista, 2023). Thus, the sector holds a significant position in the nation’s economy
by providing food for consumption, raw materials for industry and export produce for foreign exchange earnings.
Hailemariam (2017), Yamusa and Adefila (2014) and Nlerum and Ogu (2014) observed that despite the significance
of the sector, its performance over some decades has not been encouraging because of its low productivity, low
incomes and shrinkage of agricultural labour. Yamusa and Adefila (2014) observed further that, for the country to
feed its citizens, reduce poverty and attain a satisfactory level of sustainable economic growth, the poor
performance in the agricultural sector must be addressed. One of the ways to address the problem is through the
collective effort of farmers whereby they come together and pool their resources to achieve the common goal of
enhanced productivity (Nlerum & Ogu, 2014). This coming together and gathering of resources of farmers is what
is otherwise known as farmers cooperatives or agricultural cooperatives.

Attah (2018) conceptualised cooperatives as independent groups of people that come together voluntarily to
address their shared needs in terms of economics, social, and cultural issues through jointly owned businesses that
are subjected to democratic control. Cooperatives are controlled and operated by the leaders on behalf of the
members. There are different types of cooperatives across the different fields of human endeavour such as credit
cooperatives, consumers’ cooperatives and farmers’ cooperatives. However, this study focuses on farmers’
cooperatives otherwise known as agricultural cooperatives. An agricultural cooperative is an economic and social
organisation in rural areas that contribute significantly to the growth of agricultural sector by providing credits
supports and inputs (such as seeds, fertilisers, and other agrochemicals) to farmers. In addition, Nnadozie et al.
(2015) also stated that farmers’ cooperatives provide members with the necessary knowledge and skills, especially
on new agricultural methods that aim at increasing productivity, and therefore, promoting the rural societies. In
addition, farmers' co-operative societies are formed to perform several functions including promotion of
agricultural product marketing services of members, boosting competition in the agricultural services industry, and
giving members access to savings and credit. The creation of agricultural cooperatives gives small-holder farmers a
greater opportunity (Yamusa & Adefila, 2014).

According to Farmsquare (2023), the governance structure of farmers cooperatives in Nigeria is dependent on the
type of farmers cooperatives in question, whether those in production, marketing, consumption, or credits, in order
to meet the cooperatives' specific activities and aims. Every cooperative’s board of directors (leaders) are elected
by the members to oversee the cooperative's operations and make crucial decisions concerning the cooperative's
direction and operations. Furthermore, members of various committees such as finance committee or marketing
committee are accountable for specific aspects of the cooperative's operations. As a result, a solid governance
structure for the cooperative would aid its long-term profitability and sustainability. Furthermore, the
organizational structure of Nigerian farmers cooperatives adheres to the global pyramidal structure of three levels,
beginning with the village/community level known as primary society, where individual members of the community
join cooperatives and adhere to cooperative principles as stated in the bye-laws. The federation of primary societies
is known as union, and the final level is the entire cooperative system at the state or federal levels, which is known
as apex.

Agricultural cooperatives serve as a platform through which both government and non-government programmes
and initiatives are implemented in rural areas with the aim of enhancing the well-being and livelihoods of rural
communities. In the Nigeria context, farmers' cooperative societies are recognized as essential tools for fostering
agricultural development in rural communities. They play pivotal roles in various aspects of agricultural activities,
as noted by Virendra et al. (2015). They contribute significantly to resource and input utilization, water resource
management, marketing and market information, storage, distribution and value addition to agricultural produce,
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and the establishment of a systematic monitoring network. Also, to economic activities like credit disbursement
and the distribution of agricultural inputs such as seeds, fertilizers, and agrochemicals. Farmers’ cooperatives are
instrumental to advancing the interests of the resource-poor members of the society, including the farmers. They
are widely acknowledged as crucial tools for empowering smallholder farmers, helping them to overcome
constraints that impede their occupational endeavours by using collective approach that enables them to achieve
better than individually. By enhancing economic empowerment and collective bargaining power, cooperatives
mitigate risks faced by farmers in the market. Ojimba et al. (2018) emphasized that participating in cooperative
organizations, particularly farmers' cooperatives, leads to increased agricultural productivity. Moreover, the
establishment of cooperative organizations brings priceless benefits like enhanced food availability, greater
productivity, and assistance in securing more reasonable prices for farmers’ produce when sold collectively—a
benefit that makes a substantial contribution to the local farmers' agricultural development. Nlerum and Ogu (2014)
asserted that farmers' cooperatives play significant roles in rural development by advancing agricultural
development, encouraging community growth, supporting rural-based industries, encouraging participation in rural
projects, providing financial support for such projects, and creating job opportunities. They also have great impact
on human resources development in terms of fostering community cohesion for cooperative problem-solving,
developing leaders to manage different rural groups, alleviating poverty, and improving the welfare of women and
young people. Nlerum and Ogu (2014) also observed that farmers’ cooperatives have enabled the consolidation of
fragmented land and facilitated investment in mechanization and irrigation. They enhanced the ability to negotiate
for the procurement of farm tools and inputs at reduced expenses and sell farm products to traders at more
favourable prices. They established storage facilities for farmers and fostered a conducive environment for banks
to provide agricultural credit, consequently boosting agricultural productivity and elevating the income levels of
cooperative members.

However, effective leadership is very germane in coordinating and motivating members of the cooperatives
towards achieving their common goals and fostering the success of their respective societies. Leadership plays a
very important role in achieving cooperatives functions. According to Akangbe et al. (2014), cooperative projects
are driven by their leaders. The future of every cooperative society depends on the ability to identify, nurture, and
develop active and dedicated leaders. Adefila and Madaki (2014) also found a strong correlation between the
effectiveness of farmers' cooperatives in achieving agricultural development and the quality of their leadership.
Leadership therefore, according to Afolayan et al. (2021) is a pattern of behaviour which aims at integrating group
interest with the members’ interests while Ofuoku (2012) defined it as a process whereby an individual directs,
guides, influences or controls the thoughts of other members of a social system. Similarly, Echetama et al. (2017)
posited that a leader is someone who goes first or has the authority to direct others to achieve the cooperative
goals. Farmers' cooperative leaders are members of the cooperative society that are selected or elected to
represent the society and their responsibility is to influence others to achieve mutual goals and objectives of the
society. They must flow with the group they lead. The leadership of the farmers' cooperative is dependent on the
individual's leadership skills and abilities. For the leaders to perform their roles effectively, there is the need for
cooperation from the members of the cooperative.

One of the crucial challenges facing agricultural development in Nigeria revolves around the need to create
appropriate organizations and institutions to effectively mobilize and encourage members of the rural sector
towards increased productivity (ICA, 2010). As such, rural farmers who are characterized by low income, low
resource utilization, small farm holdings and scattered farmland, find it difficult to pool their resources together to
raise their farm income and substantially improve their living conditions, of which, the emergence of cooperatives
serves as a promising and practical economic option of providing a strong alternative for the farmers (Ibitoye, 2012).
The cooperative organization offers the best machinery for reaching the masses of small-scale farmers (lbitoye,
2012). However, the findings of studies conducted in Ethiopia by Bezabih (2012) and Karunakaran and Huka (2018)
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highlighted some problems associated with cooperative societies to include weak coordination, limited assistance
from the government, low capacity of cooperative leadership, and inadequate capacity building support by
agencies. Also, Muhammed and Lee (2015) and Mina (2019) identified lack of committed leadership with low
capacity of leaders, lack of good governance (management), poor attitude and corruption, and lack of knowledge
and skills as problems facing cooperative societies. These problems are detrimental to effective performance of
cooperative leaders. In Nigeria, despite the laws and regulations guiding the operations of farmers cooperatives
coupled with the like-mindedness of members and large membership, the performance records of some farmers’
cooperatives are unpredictable and unreliable as some of them are still struggling to render desirable services to
meet the needs of their members. This may be traced to multiple challenges facing cooperative societies in Nigeria
which include the inability of members to bear risk, lack of members’ commitment, and the expectation of high
returns on investment, lack of proper coordination, poor administrative skills, poor managerial acumen and poor
leadership. However, past studies in cooperatives have identified leadership as one of the crucial factors attributed
to success or failures of cooperatives organisation since strong governance would ensure the cooperative’s long-
term success and sustainability (Adefila, 2012; Garnevska et al., 2011; Mohamad & Majid 2014). Therefore, this
study focused on leadership effectiveness of farmers’ cooperative because the quality of leadership was
significantly related to farmers’ cooperatives effectiveness for agricultural development as reported by Adefila and
Madaki, (2014). This is because effective cooperative leaders are expected to efficiently manage cash, personnel as
well as their societies’ business and assets if farmers’ cooperatives are to bring about socio-economic change and
improvement in the welfare their members, alleviate problems of lack of funds, enhance technological innovations
transfer to farmers, facilitate savings as well as contribute to rural development. Several studies (Adefila, 2012;
Adefila & Madaki, 2014; Akangbe et al., 2012; Simkhada & Bhattarai, 2023) have accessed the roles of farmers’
cooperatives in agricultural development, the leadership styles of farmers’ cooperatives leaders and attributes of
cooperatives leaders that could enhance their performance. However, little is known about the effectiveness of
farmers’ cooperative leaders in their role performance, hence, this study would bridge this knowledge gap. It
specifically described the demographic attributes of leaders and members of farmers’ cooperatives in the study
area; ascertain methods and criteria used for selecting leaders; and identify the problems associated with the
performance of cooperative leadership roles with a view to determine the effectiveness of leaders in performing
their roles. The study also tested for a significant relationship between selected demographic attributes of
cooperative leaders and their effectiveness in role performance.

MATERIALS and METHODS

Study area and sampling technique

The study was carried out in Osun State, Nigeria. Osun State is an agrarian state which has thirty Local Government
Areas (LGAs). The state has three agricultural zones based on Osun State Agricultural Development Programme
classification; namely Osogbo zones with 13 LGAs, Ife/ljesa with 10 LGAs and Iwo with 7 LGAs. Both leaders and
members of farmers’ cooperative societies were the study population. Members of farmers’ cooperatives were
included in the sample frame to serve as a control group to clarify and validate information given by their leaders
as used by Dayanandan and Huka (2019) in cooperative leadership study conducted in Ethiopia. A list of registered
farmers’ cooperative groups across the three Agricultural zones of Osun State was obtained from Osun Agricultural
Development Programme. A multistage sampling procedure was used to select the respondents. In the first stage,
Oshogbo and Iwo zones were purposively selected out of the three zones due to their higher number of registered
farmers’ cooperative groups. In the second stage, three Local Government Areas (LGAs) were purposively selected
from each of the chosen zones based on the concentration of farmers’ cooperative societies. These are: Ayedire,
Ejigbo and Olaoluwa LGAs from the Iwo zone with Ede South, Egbedore and Orolu LGAs from Oshogbo zone. In the
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third stage, 20% of the farmers’ cooperative societies were randomly selected from all the selected LGAs to give a
total of 25 cooperative societies, which translated into 4 farmers’ cooperatives out of 20 in Ayedire, 7 out of 35 in
Ejigbo, 4 out of 20 in Olaoluwa, 5 out of 25 in Ede south, 3 out of 15 in Egbedore and 2 out of 10 in Orolu LGAs. At
the final stage, 2 executive members (president and general secretary) and 3 ordinary members who are active in
cooperative activities were purposively selected for the interview to give necessary information required from each
of the chosen groups, which translated into 50 leaders and 75 members, making a total of 125 respondents as
shown in Table 1. Data were collected using interview schedule from both leaders and members. Data were
processed through IBM version 23. Descriptive statistics and inferential statistical analyses were used to analyse
the data. The Figure 1 below shows map of the study area.

Table 1. Sampling procudure showing the population for the study
Cizelge 1. Calisma icin poplilasyonu gdsteren 6rnekleme yontemi

Zones LGAs Total number of 20% of Number of Number of Total
Farmers cooperative cooperatives leaders members members
groups selected. selected selected selected

Ayedire 20 04 2x4 =8 3x4 =12 20

lwo Ejigbo 35 07 2 x7=14 3x7=21 35

Olaoluwa 20 04 2x4=8 3x4=12 20

Ede south 25 05 2 x5=10 3x5=15 25
Oshogbo Egbedore 15 03 2x3 =6 3x3=9 15

Orolu 10 02 2x2=4 2x3=6 10
Total 6 125 25 50 75 125

Source: Osun State Agricultural Development Programme Office lwo, 2022.
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Figure 1. Map of Osun State showing 30 LGAs by agricultural zones
Sekil 1. Tarim bélgelerine gére 30 LGA’yi gésteren Osun Eyaleti haritasi

Measurement of variables

The dependent variable for this research was the effectiveness of farmers’ cooperative societies’ leaders in the
performance of their associations’ activities. This was conceptualized by the extent to which cooperative societies’
leaders effectively performed leadership roles in cooperative activities using a scale of 0-3 to rate leaders’
performance in 16 leadership activities. Respondents’ rating of zero means not effective, one means less effective,
2 means effective and 3 means very effective. The total score for each respondent was calculated and this formed
the leadership effectiveness score. The maximum and minimum score obtainable were 48 and 0 respectively.
Leadership effectiveness level was determined by using equal interval approach as used by Adisa (2022), Deji et al.
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(2023) and Famakinwa et al. (2023). This was achieved by calculating the range of the leadership effectiveness score
and divide it by two to categorise the respondents into high and low levels of leadership effectiveness. That is,
maximum score (48) minus minimum score (0), the result (48) generated was then divided by 2 to give the width
of (24 points) for each of the respondents. Thus, any respondent with a leadership effectiveness score of less than
or equal to 24 was regarded as low, while respondents whose effectiveness score was above 24 were regarded as
high. Criteria for leadership selection was measured by asking the respondents (members) to indicate the
conditions they considered before choosing their leaders and each response was scored one point while problems
associated with leadership effectiveness were measured by requesting the respondents (both members and
leaders) to rate the problems affecting the effective performance of leaders using a scale 0-2, where 2 points was
assigned to major problem, 1point was given to minor problem and zero point was given to no problem. Years of
formal education in Nigeria is measured in terms of the number of years an individual spent in elementary school,
secondary school and tertiary institution to acquire knowledge and skill. In Nigeria context, people are expected to
spend maximum of six years in elementary schools, another maximum of six years in secondary school and
minimum of three years in tertiary institution depending on the type of institution attended.

RESULTS and DISCUSSIONS

Demographic attributes

Table 1 shows that the mean household size of leaders and members were 613 persons and 52 persons
respectively. This result implies that both the leaders and members have moderate household sizes. It is evident
from this result that the age-long tradition of farmers in the study area of having many children with the aim of
using them for farm labour is no longer in practice as farmers now send their children to school. This aligns with
Faniyi et al. (2020), who opined that rural households are gradually moving away from the traditional way of having
large household sizes for farm labour. Also, the mean years of formal education of leaders and members were
14.243.7 years and 13.913.4 years. This implies that both leaders and members were literate but leaders had a bit
higher educational status than their members. This shows that leaders stand a better chance of accessing more
information that could assist the members and enhance their active participation in cooperative activities. Besides,
both leaders and members obtained credits mostly from cooperatives societies (86%, 74.7%) and personal savings
(74 %, 73.3%), signifying that the majority of them obtained farm credits from their cooperative societies. This
reflects one of the benefits derived by farmers who belong to a cooperative society. The study also reveals that
majority of leaders and members sourced agricultural information from farmers' cooperatives (90%, 85.3%), and
extension agents (84%, 74.7%). The result implies that although the majority of the respondents had multiple
sources of obtaining agriculture-related information, farmers’ cooperative societies was the foremost. This shows
further that farmers’ cooperative societies constitute the major platforms where rural farmers obtain relevant
information and receive training on improved agricultural practices. The result reveals that the majority (78 %, 84
%) of leaders and members of farmers’ cooperative societies engaged in farming as primary source of occupation
although they still engaged in other livelihood activities. This supports the results of Dayanandan and Huka (2019)
who reported that majority of leaders and members of farmers’ cooperatives were engaging in farming activities.
The results also reveal that the mean years of farming experience of leaders and members were 19.2+12.6 years
and 15.7+8.2 years, respectively. This implies that although both leaders and their members had enough farming
experience, leaders of cooperative societies had more farming experience than their members which could
influence their performance. The finding is at variance from that of Yamusa and Adefila (2014) and Ofuoku (2015)
who reported that members of farmers’ cooperative societies had longer years of farming experience. The mean
farm size of leaders and members were 3.8+2.4 hectares and 3.2+2.03 hectares respectively, implying that the
majority of the leaders and members had small farm sizes. This agrees with the findings of Yamusa and Adefila
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(2014) and Ofuoku (2015), that the majority of farmers were operating on a small scale and unable to benefit from
economies of scale hence resorting to cooperative organizations. Further results show that the mean annual income
of the leaders and members were N1,581,000:00 + N935,223.85 and N1,286,666.67 £ N 855,662.14 respectively
which (at 1USD = N 600), are equivalent to US$2635 + US$1558.71 for leaders and US$2,144.44 + US$1426.10 for
members. The average monthly income of leaders and members were N132,000 and N107,000 (US$220 and
US$178.33) respectively. This shows that the respondents earn above the national minimum wage of N30,000
(50USS) per month, suggesting that their livelihood activities are sustainable as majority of both leaders and
members were living above the international poverty line of 1.9 USS per day. This also implies that leaders have
higher economic status than their members. This might be one of the reasons for electing them into leadership
positions in their various cooperative societies. Evidence in Table 1 shows that the leaders’ and members’ mean
years of membership in farmers’ cooperative societies were 12.6210.4 years and 7.6t5 years, respectively. This
shows that although both leaders and members had spent a good number of years in cooperative societies, the
leaders had stayed longer than the members. This could translate into leaders having more experienced in
cooperative activities than their members and could also enhance their performance because longer years of
membership could increase their wealth of experiences. This finding agrees with the findings of Dayanandan and
Huka (2019) who posited that members who have stayed longer in the cooperative societies would have a
possibility of possessing knowledge about the objectives, activities, and benefits of their associations and have a
stronger sense of ownership than new members.

Table 2. Respondents’ demographic features
Cizelge 2. Katihmcilarin demografik ézellikleri

Leaders Members (n=75)

(n=50)
Variables Freq % MeantSD Freq. % MeantSD
Age
<40 18 36 47.46+13.73 42 56 40.36+10.13
41-60 26 52 32 42.7
61+ 6 12 1 1.3
Sex
Male 42 84 59 78.7
Female 8 16 16 21.3
Marital Status
Single 1 2 4 5.5
Married 49 98 71 94.5
Household Size
<5 20 40 613 43 57.3 5+2
6-10 26 52 30 40
11+ 4 8 2 2.7
Years of Formal Education
<6 (Primary schools) 4 8 14.22 +3.7 4 5.3 13.88+3.4
7-12 (secondary school) 14 28 33 44
>13 (Tertiary institution) 32 64 38 50.6
**Sources of Farm Credit
Friends and neighbours 29 58 49 65.3
Personal savings 37 74 55 73.3
Farmers cooperatives 43 86 56 74.7
Microfinance bank 8 16 10 13.3
Agricultural banks 7 14 10 13.3
Commercial banks 5 10 4 53

**Sources of Information
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Table 2 (continued). Respondents’ demographic features

Cizelge 2 (devami). Katiimcilarin demografik 6zellikleri

Relatives and friends 32 64 63 84

Extension agents 42 84 56 74.7

Farmers Cooperatives 45 90 64 85.3

Radio 21 42 33 44

Television 17 34 25 333

Online media 24 48 33 44

Occupation

Farming 39 78 63 84

Civil service 5 10 6 8

Marketing  of  agricultural 1 2 1 1.3

produce

Artisan 2 4 1 13

Trading 3 6 4 53

Years of membership

<20 43 86 12.56+10.04 73 97.3 7.5915.6

21-40 5 10 2 2.7

41+ 2 4 0 0

Years of Farming Experience

<10 15 30 19.22+12.6 29 38.7 15.72+8.2

11-20 18 36 29 38.7

>20 17 34 17 22.6

Farm Size (Ha)

<22 17 34 3.82+2.38 36 48 3.15+2.03

3-4 15 30 17 22.7

5-6 14 28 18 24

>7 4 8 4 5.4

Annual Income (M) (1USD =

600)

<500000 13.0 26 1,581,000+ 28 37.3 1,286,666.7+855,662
935,224

500001-1000000 18 36 27 36

1000001-1500000 6 12 4 5.3

>1500001 13 26 16 21.3

* Multiple responses
Source: Field Survey, 2022

Methods of selecting cooperative leaders

Table 3 shows that the leaders and members indicated that for most of the cooperative societies, leaders were
chosen by election (60 %, 54.7%), some by nomination (38 %, 37.3%), and few by consensus (8 %, 2.7%). The result
reveals that the majority of the farmers' cooperative societies chose their leaders through democratic means, which

gives room for every member of the association to freely participate. This method of leadership selection is

considered to be the fairest as leaders selected through this method would likely use the participatory leadership

approach that gives room for adept leaders-followers relationship contrary to what happens when the leader is

imposed. This aligns with the discovery of Akangbe et al. (2014), who asserted that in farmers’ cooperative societies,

a democratic leadership style is preferred as this gives room for more participation of members in every decision

and empowerment.
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Table 3. Respondents’ leadership selection methods
Cizelge 3. Katilimcilarin liderlik segim yéntemleri

Leaders (n=50) Members (n=75)
Variables Freq. Percent Freq. Percent
Voting 32.0 64.0 41.0 54.7
Nomination 19.0 38.0 28.0 37.3
Consensus 4.0 8.0 14.0 18.7
Appointment/ Government imposition 0.0 0.0 2.0 2.7

Source: Field Survey, 2022

Criteria for selecting farmers’ cooperative leaders

Evidence in Table 4 was based on members’ judgment and the results show that members claimed that the criteria
mostly considered in selecting members into leadership positions include contribution and active participation in
association activities (93.3%), competence in cooperative activities (93.3%), integrity and honesty (93 %),
experience in cooperative activities (92 %), good communication skills (85.3%,) good mobilization skill (85.3%),
problem solving ability (80%) and hard work (73.3%). The result reveals that past contributions to the association
and active participation, competence in cooperative activities and integrity/honesty were mostly sought after
before selecting members to hold any leadership position in farmers’ cooperative societies. This implies that
members of farmers’ cooperative societies cherish honesty, competence and individual contributions to
cooperative societies’ activities as these characteristics might ensure transparency and accountability in all
transactions and dealings as indicated by Famakinwa et al. (2019) especially in the management of cooperative
societies’ resources like shares, dividends and savings. it is also expected that those at the helms of cooperative
affairs should be above-board for cooperatives to have sound footing. This result agrees with the findings of Ofuoku
(2012) who identified characteristics such as problem-solving skills, mobilization skills, communication skills, self-
confidence and integrity/honesty as part of the criteria used to choose farmers’ group leaders.

Table 4. Criteria used for selecting farmers’ cooperative societies’ leaders
Cizelge 4. Ciftci kooperatifi liderlerini secme kriterleri

Members (n=75)

* Criteria Freq Percent
Contributions to and active participation in cooperative societies 70 93.3
Competence in cooperative activities 70 93.3
Integrity and honesty 70 933
Experience in cooperative activities 69 92
Good communication skill 64 853
Mobilization skill 64 85.3
Problem-solving ability 60 80
Hard-work/diligence 55 73.3
Successful farm business 50 66.7
Educational level 40 533
Fame and popularity 8 10.7
Economic prowess 14 18.7
Gender 3 4
Religious belief 2 2.7

*Multiple responses
Source: Field Survey, 2022
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Effectiveness of farmers’ cooperatives leaders in performing cooperative activities

The effectiveness of cooperative leaders is a cornerstone for the better performance of any cooperative society as
this ensures provision of quality services to the members in forms of alleviating the problems of lack of funds,
increasing the bargaining power and capacity of members to invest, enhancement of technological innovations
transfer to farmers, facilitating savings as well as contributing to rural development. The results in Table 5 show
that the self-assessment by leaders of farmers’ cooperative societies indicated they judged themselves to be very
effective in performing the roles of leading discussions in meetings and time management (mean=2.90), managing
the day-to-day operations of the cooperative societies (mean=2.65) and ensuring loan and dividend are disbursed
at the appropriate time (mean=2.56); moderately effective in performing other roles such as managing cooperative
societies’ resources (mean=2.18) and making sound decisions in the cooperative societies (mean=1.84) among
others. However, the members' assessment of their leaders shows that cooperative societies’ leaders were
moderately effective in performing all their roles in the cooperative activities. The results show that leaders might
have overrated themselves or that members were not adequately satisfied with their leaders as members might
have been expecting a higher level of effectiveness from them. The implication of the finding is that when
cooperative societies’ leaders are not as effective as members expected, it can lead to members’ poor participation
in decision-making, and poor attendance in cooperative meetings among others.

The resultin Figure 2 was generated from effectiveness scores obtained from both leaders and members. The Figure
shows that the majority (44.8%) of the leaders indicated that they were effective in their role performance and just
above half (55.2%) indicated low level of effectiveness. However, majority (70%) of the members rated their leaders
as less effective in their role performance in cooperatives activities and nearly one-third (30%) indicated their
leaders were effective. The fact that both leaders and members indicated that more than half of the leaders were
less effective in their role performance might be due to lack of regular training for cooperative societies’ leaders,
inadequate knowledge about cooperative management, lack of active participation of members and some
unfavourable government policies. This observation should be a thing of concern because of its implications on
agricultural development, since no society can perform beyond the ability of the leaders. It is also an indication that
cooperative leadership needs special attention in order to achieve the organisational goals of supporting members
in pooling their resources together to raise funds for agricultural production. Moreso that the farmers’ cooperative
societies have important roles to perform in improving agricultural production, marketing, distribution of
agricultural inputs and marketing of produce as well as educating farmers and providing increase credit facilities. In
addition, most government intervention programmes for farmers are channelled through farmers’ cooperative
societies thereby, enabling them to influence government ideas and actions that can transform agricultural sector
through their common bargaining power. When cooperative societies’ leaders are not highly effective in the
management of their association affairs, it will negatively affect agricultural production and development as
members would not be able to harness the association resources for improved productivity.
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Table 5. Leadership effectiveness in performing their roles in cooperative activities as perceived by leaders and

members

Cizelge 5. Liderler ve liyeler tarafindan algilanan sekilde, isbirlik¢i faaliyetlerde rollerini yerine getirmede liderlik

etkinligi
Activities Leaders Perceived by
Members
Means  Means

Lead discussions in meetings and manage time well 2.90 2.41
Manage the day-to-day operations of the cooperative 263 231
Ensure loan and dividend are disbursed at the appropriate time 2.56 1.55
Make sound decisions in the cooperative issues 2.24 1.84
Manage cooperative resources 2.18 2.05
Ensure rules and regulations of the cooperative are upheld in decision making 1.99 1.77
Make members understand the cooperative goals and objectives 1.98 1.89
Ensure financial statements are disclosed to members 1.88 1.55
Settle/resolve conflicts among members 1.84 1.84
Ensure members have access to subsidized agricultural inputs and other resources

1.75 1.78
Organize good marketing opportunities for the members 1.72 1.59
Establish good communication among members 1.66 1.67
Manage the cash flow of the cooperative business 1.62 1.58
Encourage membership and active patronage 1.58 1.55
Working for the benefit of members 1.60 1.64
Formulate goals and objectives for the cooperatives 1.58 1.63

Source: Field Survey, 2022

Leadership effectiveness level

B 55.2%

o —

30%
High
B 44.8%

0% 10% 20% 30% 40% 50% 60%

M Percieved by Members M Leaders

70%

Figure 2. Level of the effectiveness of farmers cooperatives leaders

Sekil 2. Ciftci kooperatifi liderlerinin etkinlik diizeyi

Problems associated with cooperative leadership effectiveness

70%

80%

The results in Table 6 show that both the leaders and members identified non-regular payment of dues/loans

(mean=1.76; mean= 1.57) and inadequate training and workshops for leaders and members (mean=1.71; mean=

1.71) as the major problems facing the effectiveness of leaders in performing their roles in cooperative activities.
Also, leaders identified the lack of active participation of the members as another major problem (mean=1.62)
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whereas the members identified this problem as a minor problem (mean=0.67) in the study area. Furthermore,
the leaders identified unclear and unfavourable government policy as a minor problem with a mean score of 1.28
which was similar to that of the members (mean=1.14). Although the leaders stated that partiality and favouritism
were not a problem (mean=0.48), the members identified this as a minor problem (mean=1.09). It could be inferred
from the results that non-payment of loans was a major problem as many cooperative societies members might
have been failing to pay back the loan obtained from their cooperative societies regularly and promptly. In this
scenario, one may assume that the leaders’ judgment should be relatively reliable since they were the people
directly faced with these problems in the course of performing their roles. The results show further that unclear
and unfavourable government policies was identified by both the leaders and members as a minor problem. This
shows that both categories of respondents might have experienced government interference at one time or the
other that might have affected the smooth running of their cooperative societies. For instance, cooperative
societies, under the Nigeria constitution, are required to be duly registered, and many of the newly established
cooperative organizations find it difficult to meet up with the numerous registration criteria imposed by the
government.

Table 6. Problems associated with cooperative leadership effectiveness
Cizelge 6. Isbirligine dayali liderlik etkinligiyle ilgili sorunlar

Problems associated Leaders Members
Mean Mean
Non-regular payment of dues/loan 1.76 1.59
Inadequate training and workshops for members and leaders 1.71 1.65
Lack of active participation of members 1.62 0.67
Unclear and unfavourable government policy 1.32 1.24
Eviction of loan repayment 1.20 0.91
Partiality and favouritism 0.48 1.09
Gender discrimination 0.38 0.44
Conflict among members 0.36 0.33
Poor communication between leaders and members 0.28 0.24
Poor management 0.24 0.87
Poor leadership style 0.18 0.20
Corruption and embezzlement 0.10 0.56
Lack of competence 0.10 0.71

Source: Field Survey, 2022

Result of correlation analysis

The effectiveness scores obtained from leaders only was used as dependent variable to test for the correlation
between demographic attributes and leadership effectiveness. The result in Table 7 shows that there is a significant
correlation between years of farming experience (r= 0.788, P<0.01), years of cooperative membership (r= 0.731,
P<0.01), income (r= 0.321, P<0.05) and leadership effectiveness. This implies that the higher the years of farming
experience of cooperative society leaders, the higher their effectiveness in performing their roles in cooperative
activities. Also, it implies that the higher the number of years of their membership, the higher their leadership
effectiveness. This is because their many years of active participation in cooperative activities as members would
enhance their experiences and make them discharge their responsibilities better, as they might have accumulated
more knowledge and strategies that can be used to manage cooperatives, hence enhances their leadership
effectiveness. This result gives credence to the submission of Dayanandan and Huka (2019) that membership
duration had strong relationship with leadership effectiveness. In the same vein, cooperative leaders with more
income, will likely be more effective in performing their roles. This is because it is believed that cooperative leaders
that are financially buoyant may not likely be involved in embezzlement or mismanagement of cooperative
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societies’ funds and resources, thereby influencing their performance. This aligns with the findings of Adefila and
Madaki (2014) and Dayanandan and Huka (2019) who established that income influenced role performance of
farmers’ cooperative leaders and consequently, their effectiveness.

Table 7. Correlation analysis between demographic attributes and cooperative leadership effectiveness
Cizelge 7. Demografik ézellikler ile kooperatif liderlik etkinligi arasindaki korelasyon analizi

Variables r Sig

Age 0.161 0.264
Household size -0.147 0.307
Years of formal education 0.215 0.135
Years of farming experience 0.788** 0.000
Years of Membership 0.731%** 0.000
Level of income 0.321%* 0.023
Farm size -0.009 0.953

Source: Field survey, 2022.

In conclusion, the study concludes that the majority of the farmers’ cooperative societies’ members were male,
married and were in their middle age and practised agriculture as their main occupation. Also, a larger proportion
of both leaders and members obtained their farm credit and agricultural information from farmers' cooperative
societies. The majority of the respondents indicated voting as the foremost method of selecting leaders and major
criteria used for leadership selection were contribution and active participation in cooperative activities,
competence, self-confidence, integrity and honesty among others. Although, leaders claimed they were very
effective in cooperative activities such as leading discussions in meetings and managing time well; managing the
day-to-day operations of the cooperatives, and disbursing loans and dividends to members at appropriate times,
and managing cooperative resources; the study concluded that more than half of the leaders were less effective in
the role performance of cooperatives activities. In addition, leaders faced some problems which affected their
effectiveness such as delay in loan repayment, lack of active participation of members, and unfavourable and
unclear government policies. The years of farming experience, years of membership and income were significantly
correlated with cooperative societies’ leadership effectiveness. Cooperative leaders should be selected based on
competence, integrity, experience and active participation in cooperative to enhance better performance and
effectiveness. Cooperative regulatory bodies should be strengthened to monitor the performance of cooperative
societies and their leaders. The capacity of cooperative society members and leaders on loan management and
repayment should be improved through regular training, seminars and workshops by relevant government and
non-governmental organizations/agencies to aid acquisition of necessary managerial skills for their effective
performance and consequently, sustainable agricultural development.
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Bu arastirmada, Mersin ekolojisinde Hayward kivi ¢esidinin farkl rakimlarda (370 m ve
1193 m) meyvelerdeki fiziksel ve biyokimyasal kalite 6zelliklerinin donemsel degisimi ve
optimum hasat zamaninin belirlenmesi amacglanmistir. Rakim arttikga meyve agirhig
(110.07 g - 99.09 g), meyve eni (57.97 mm - 52.42 mm), meyve boyu (73.19 mm - 69.07
mm), SCKM degeri (%8.43 - %5.45), meyve kabuk rengi a* degeri (6.30 - 4.14) ve kuru
madde miktarinin (%13.01 - %12.20) azaldigi; meyve eti sertligi (1.36 kg/kuvvet - 2.28
kg/kuvvet), TEA degeri (%1.36 - %1.46), pH degeri (3.21 - 3.,39), meyve kabuk rengi
L*degeri (32.96 - 36.62), b* degeri (27.02 - 28.50) ve C vitamini (82.67 mg/100g - 92.09
mg/100g) degerlerinin arttig tespit edilmistir. Calismada, 6rnek alma siiresince meyve
agirhg (79.39 g - 119.68 g), SCKM degeri (%4.34 - %10.52), pH degeri (2.67 - 3.37), a*
degeri (1.05 - 8.03), kuru madde miktarinin (%9.69 - %14.55) degerlerinin arttigi; meyve
eti sertligi (2.66 kg/kuvvet - 0.88 kg/kuvvet), meyve kabuk rengi L*degeri (42.24 - 28.74),
b* degeri (31.18 - 24.59) ve C vitamini (106.82 mg/100g - 64.87 mg/100g) degerlerinin
azaldig tespit edilmistir. Sonug olarak, en uygun hasat zamaninin dasiik rakimh Dagh
lokasyonunda 15 Eylil (SCKM: %6.64), yiiksek rakimli Sirag¢ lokasyonunda 15 Ekim (SCKM:
%6.52) tarihleri oldugu belirlenmistir.

ABSTRACT

In this research, it was aimed to determine the periodic changes in the physical and
biochemical quality characteristics of the fruits Hayward variety at different altitudes
(370 m and 1193 m) in Mersin ecology and to determine the optimum harvest time. As
the altitude increases, fruit weight (110.07 g - 99.09 g), fruit width (57.97 mm - 52.42
mm), fruit length (73.19 mm - 69.07 mm), TSS value (8.43% - 5.45%), fruit color a * value
of the skin (6.30 - 4.14) and the amount of dry matter (13.01% -12.20%) decreased; fruit
flesh hardness (1.36 kg /force - 2.28 kg /force), TEA value (1.36% - 1.46%), pH value (3.21
- 3., 39), fruit shell color L * value (32.96 - 36.62), b * (27.02 - 28.50) and vitamin C (82.67
mg / 100g - 92.09 mg / 100g) values were found to increase. In the study, during the
sampling period fruit weight (79.39 g - 119.68 g), TSS value (4.34% - 10.52%), pH value
(2.67 - 3.37), a * value (1.05 - 8.03), the amount of dry matter (9.69% - 14.55%) values
increased; fruit flesh hardness (2.66 kg /force - 0.88 kg /force), fruit shell color L * value
(42.24 - 28.74), b * value (31.18 - 24.59) and vitamin C (106.82 mg / 100g - 64.87 mg /
100g) values of decreased. As a result, the most suitable harvest time was determined as
15 September (TSS value: 6.64%) at low altitude Dagli and 15 October (TSS value: 6.52%)
at high altitude Sirag.
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GiRIS

Kivi (Actinidia deliciosa), Actinidiaceae familyasi igerisinde Actinidia cinsine ait bir bitkidir. Actinidia cinsi, tamami
Asya orijinli olan 50'den fazla tiir ihtiva etmekte olup, bu cins icerisinde yalnizca 5 tiirlin meyveleri yenilmektedir.
Bunlar; A. deliciosa ve A. chinensis ile meyveleri kiiglik ve kabuklari tlysiiz olan A. arguta, A. kolomikta ve A.
briantha'dir. Bu tirler igerisinde A.deliciosa ve A.chinensis tiirleri ekonomik 6neme sahiptir (Ferguson, 1991). Kivi,
diger meyve tirlerine gore daha ge¢ dénemde kiltiire alinmis ve son 20-25 yil stiresince Akdeniz tlkelerinde de
yetistirilmeye baslanmigtir.

Dilinyada kivinin taninmasi ve saglik agisindan dneminin anlasiimasi ile birlikte Gretiminde de 6énemli gelismeler
olmustur. FAO kaynaklarina gore 2022 yilinda diinya kivi Gretimi 4.467.099 tona ulasmistir. Bu Gretimin, Cin
2.380.787 tonunu (%53,29’unu) karsilamakta ve Uretimiyle ilk sirada yer almaktadir. Yeni Zelanda 628.496 ton
tretimle diinya tretiminin %14,06’sin1, italya 416.060 ton (iretimle %9,31 ini karsilamaktadir. Tirkiye, 1988 yilinda
kivinin introdiiksiyonun yapilmasi ile birlikte yetistiriciligine diger Glkelere gore oldukca ge¢ baslamasina ragmen
86.362 tonla diinya Uretiminin %1.93’ln0 karsilamakta ve 7. sirada yer almaktadir (Anonymous, 2022).

Taze, olgun kivi meyvesi biyokimyasal icerik bakimindan %70-80 su icermektedir. 100 g taze kivi meyvesinde 1,0-
1,6 g organik asit ve 100-400 mg C vitamini bulunmakta olup, portakal, cilek, limon ve (zime gore ¢ok daha
zengindir. Ayrica, meyve karbonhidrat, protein ve pigmentler agisindan zengin olmasinin yani sira kalsiyum,
magnezyum, nitrat, fosfor, potasyum ve demir gibi dnemli mineralleri icermektedir (Beever & Hopkirk, 1990;
Guldas, 2003). Kivi cesitli hastaliklarin 6nlenmesinde ve tedavisinde 6zel bir rol oynamaktadir (Pérez-Burillo ve
ark., 2018).

Kivide, tozlanma, dollenme ve meyve tutumundan sonraki donemde meyvenin olgunlasmasi aylarca siiren uzun
ve yavas bir sirectir. Meyve gelisimi sliresince 6nemli fiziksel (meyve agirligi, meyve eni ve boyu, meyve eti
sertligi, meyve kabuk rengi vb.) ve biyokimyasal (SCKM, titre edilebilir asit, C vitamini icerigi, sekerler vb.)
degisimler olmaktadir. Bu degisimler Uzerine cesit 6zelligi, kiltirel islemler (sulama, glibreleme, budama,
ilaclama, derim vb.), iklim kosullari 5nemli etkiler yaparken, meyvenin olgunluk durumu da kaliteye dogrudan etki
yapan onemli bir faktérdir (Karagali, 1990; Lee & Kader, 2000). Kivi meyvesinin agirlik ve hacmindeki artisin
yaklasik 2/3’U meyve tutumundan sonraki ilk 10 hafta icerisinde hizli bir sekilde gerceklestigi, sonrasinda ise
hasada kadar yavas bir gelismenin gorildiugi belirtilmektedir (Beever & Hopkirk, 1990). Han ve Kawabata (2002),
Hayward kivi ¢esidinin ¢ift sigmoid blylme egrisi gosterdigini, bliiyiimenin I. ve lll. dénemlerde hizli, 1l. dénemde
ise yavas gerceklestigini belirtmislerdir.

Klimakterik 6zellige sahip kivi meyvelerinin optimum olgunluk déneminde hasat edilmeleri, yeme kalitesine
ulasmasi ve depolama stirecinde kalitenin korunmasi agisindan énemlidir. Fizyolojik ve biyokimyasal olgunluga
ulasmadan 6nce hasat edilmeleri durumunda yeme olumu icin gelismelerini slirdliremezler ve optimum kaliteye
ulasamazlar. Ayrica, uzun siire muhafaza edilemezler (Seager ve ark., 1996). Suda ¢6ztinebilir kuru madde (SCKM)
onemli bir olgunluk indeksi olarak kullanilmakta olup, Yeni Zelenda’da kivi meyvelerinin SCKM igeriklerinin
minimum %6,2 olmasi durumunda ihracat i¢in hasat yapilabilecegi ve hasattaki SCKM igerikleri ile meyve kalitesi
ve yeme kalitesi arasinda pozitif bir iliski bulundugu belirtiimektedir (Hopkirk ve ark., 1989; Pailley ve ark., 1995).
Kaynas ve ark. (2002), Yalova ekolojisinde Hayward kivi ¢esidinin sigmoid bir bliylime egrisi gosterdigini, hasat
olumunun saptanmasinda en uygun parametre olarak meyve eti sertligi, TSCKM ve toplam seker miktari oldugunu
tespit etmislerdir. Arastiricilar 3-4 ay gibi kisa siireli muhafaza amaciyla meyvelerin 6.5-7.0 kg/kuvvet meyve eti
sertligi, %7-8 TSCKM ve %8.0-9.0 g toplam seker iceriginin, 5-6 ay sirecek uzun sireli depolama i¢in 7.0-8.0
kg/kuvvet meyve eti sertligi, %6.5-7.5 TSCKM ve %7.0-8.0 toplam seker igeriginin olmasinin uygun oldugunu
belirtmislerdir.

Kivi bitkisi, genis bir adaptasyon kabiliyetine sahip olmasi nedeniyle Ulkemizin ¢ok farkl ekolojik kosullarinda
yetistiriciliginin yapilmasina imkan tanimakta, hatta ayni ekolojide farkli rakim ve yoneylerde de yetistiriciligi
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yapilabilmektedir. Nitekim, Cangi ve islam (2003), Ordu ilinde kivi yetistiriciliginin yaklasik % 48’inin 0-250 m, %
26’sinin 251-500 m ve % 26’sinin 501 m ve Uzerindeki rakimlarda tesis edildigini belirtmislerdir. Bir ekolojide
ylksekligin artmasi sonucu sicakhgin azaldigi, yagis ve rizgar hizinin arttigi, vejetasyon suiresinin kisaldigi ve bu
farkhliklar sonucunda bitki gelisiminde, meyve kalitesinde ve hasat déneminde 6nemli degisimlerin olabilecegi
bildirilmektedir (Poincelot, 1979; Andi¢, 1993). Nitekim, Walton ve ark. (1990), Kaliforniya’da farkli ylkseltilerde
olan bahgelerdeki meyvelerin olgunluk durumunun degistigini belirtmislerdir.

Gerek ekolojik farkliliklar, gerekse tretim sirecindeki kiltlirel uygulamalar yetistiriciligi yapilan kivi meyvesinin
kalite Ozellikleri Gzerine dogrudan etki etmektedir. Meyvelerde hasadin optimum zamanda yapilmasi, lreticinin
ylksek verim ve yiksek gelir saglamasi yaninda, tiiketicinin saglikl, kaliteli ve besleyici 6gelerinin yliksek oldugu
Urine ulasmasi agisindan da o6nemlidir. Ayrica, uygun hasat dénemi (riin muhafazasi sirasinda meydana
gelebilecek kayiplarin azalmasina da imkan sunacaktir. Uygun hasat zamani, meyvelerde hasat 6ncesinde ve
gelisme donemi siiresince meydana gelen fiziksel ve biyokimyasal degismelerin izlenmesiyle belirlenebilir. Uygun
hasat zamani gesit 6zelligine, kultlrel islemlere, iklim kosullarina ve bélgenin rakimina gére 6nemli degisiklikler
gosterebilmektedir (Lintas ve ark., 1991; Kaynas ve ark., 2002; Tavarini ve ark., 2008; Burdon ve ark., 2013; Bostan
& Giinay, 2014; Zenginbal & Ozcan, 2018).

Bu ¢alismada, Mersin ilinde son yillarda yetistiriciligi hizla artan ve alternatif Grtin olan, diger boélgelere gére daha
erken hasat edilebilme imkani veren Hayward kivi ¢esidinin farkli rakimlarda meyvelerdeki fiziksel ve biyokimyasal
kalite 6zelliklerinin donemsel degisimi ve optimum hasat zamaninin belirlenmesi amaglanmistir.

MATERYAL ve YONTEM

Calisma, Mersin ili Erdemli ilcesinde dustk rakimh Dagli (370 m) ve yuksek rakimh Sira¢ (1193 m) lokasyonlarinda
‘Hayward’ cesidiyle 4 x 3.5 m aralik ve mesafelerde kurulmus bahgelerde yuritilmustir. Hayward kivi g¢esidi
diinyada en fazla yetistiriciligi yapilan, meyveleri iri (90-100 g), oval, kabuk rengi yesilimsi-kahverengi ve sik, ince
ve yumusak tiylu bir gesittir. Meyve eti parlak yesil, orta sekerli ve bol suludur. C vitamini icerigi ylksektir ve en
uzun siire depolanabilen kivi ¢esididir (Samanci, 1990).

Cahsmanin yuruttldigu bahgeler celikle tretilmis fidanlar ile 2007 yilinda tesis edilmis ve T terbiye sistemi
kullanilmistir. Tozlayici ¢esit olarak ‘Matua’ cesidi 1/10 oraninda kullaniimaktadir. Denemenin yurttaldigu
bahgeler, damla sulama sistemiyle sulanmakta olup, denemede kullanilan tiim omcalara kis dinlenme déneminde
orta budama (10-12 go6z) uygulanmis, yaz doneminde ise sirgiinlerde sadece ug¢ alimi gergeklestirilmistir. Kis
doneminde fosforlu (150-200 g/omca) ve potasyumlu gubreler (200-250 g/omca), bitki uyanmaya basladiktan
sonra azotlu glbreler (300-350 g/omca) verilmistir.

Farkli rakimlarda belirlenen bahgelerden 10 yasinda olan 5 omcada verim durumunu, 5 omcada ise meyvelerin
fiziksel ve kimyasal kalite degisimini belirlemek icin ilk meyve ornekleri 1 Agustos tarihinde alinmis ve her 15 giin
arayla tekrarlanarak en son meyve ornekleri 15 Ekim tarihinde meyvelerin SCKM igeriginin yaklasik % 10’a
ulasmasi ile tamamlanmis ve toplam 6 donemde 6rnekleme yapilmistir. Her donemde her tekerriirden 15 adet
meyve Ornegi alinarak, meyvelerin fiziksel ve kimyasal kalite 6zellikleri Esen (2009) ve Bostan ve Gilnay (2014)’a
gore belirlenmistir.

Calismada, omca basina meyve verimi (kg/omca) Dagh ve Sira¢ mahallelerinde secilen bahgelerde belirlenen 5
adet omcanin meyveleri SCKM igerigi % 6-7’ye ulastigl derim doneminde ayri ayri toplanip ve terazide tartilarak
belirlenmistir. Her iki lokasyonda da 1 Agustos tarihinden itibaren 15’er giin araliklarla alinan 15 adet meyve
orneklerinde; meyve agirhgi (g) meyvelerin tek tek 0,01 g duyarhhktaki dijital terazi ile tartilmasiyla, meyve eni
(mm) ve meyve boyu (mm) 0.01 mm hassasiyetteki dijital kompas yardimiyla mm cinsinden o&lgllerek
belirlenmistir. Meyve eti sertligi (kg-kuvvet) meyve kabugu bir bisturi yardimiyla ekvator bdlgesinin 2 farkh
yerinden kaldiriimis ve “Brookfield marka meyve eti sertligi 6lciim cihazi ile 6l¢liimis ve kg-kuvvet olarak ifade
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edilmistir. Meyve kabuk ve meyve eti L*, a*, b* degerleri C.I.E. L*a*b*'ye gore renk 6l¢ciim cihazi (Minolta CR-300,
Osaka, Japonya) ile meyvelerin ekvator bolgesinde 2 farkh bélgeden okuma yapilarak olctlmustar.

Her tekerriirden alinan 15 meyvenin blender ile sikilmasi sonucu elde edilen meyve suyunda el refraktometresiyle
(Atago Model ATC-1E) suda ¢6ziinebilir toplam kuru madde (SCKM, %) ve 10 ml meyve suyunda 0.1 N NaOH ile
titrasyonla titre edilebilir asit (TA, %) miktari Sadler (1994) tarafindan Onerilen potansiyometrik yontemle
6lculmis ve sonuglar % olarak “g sitrik asit / 100 ml meyve suyu” cinsinden ifade edilmistir. Meyve suyunda H+
iyonu konsantrasyonu pH metre ile belirlenmistir. Meyvelerdeki C vitamini orani (mg/100 ml) Cemeroglu (2010)'a
gore titrimetrik yontem kullanilarak belirlenmistir. Meyvelerin toplam kuru madde miktari (%) meyve érneklerinin
105 °C sicaklikta 17 saat silireyle etiivde bekletilmesi sonucunda belirlenmistir.

Deneme tesadif parselleri deneme desenine (Dlzgilines ve ark., 1987) gore 5 yinelemeli kurulmus olup, elde
edilen verilerin istatistiksel analizi SAS software (SAS Institute, Cary, N.C.) kullanilarak yapiimistir (SAS, 2005). F
testi sonunda 6nemli bulunan varyasyon kaynaklarina ait ortalamalar LSD testi ile karsilastiriimis ve gizelgeler ile
verilmis ve yorumlanmustir.

BULGULAR ve TARTISMA

Cahsmanin yiritaldGgi Dagh (370 m) ve Sirac (1193 m) lokasyonlarinda bahgelerden alinan sicaklik ve % nem
degerleri Sekil 1’de verilmistir. 1 Agustos tarihinde disik rakimh Dagh lokasyonunda sicakhgin 34.6 °C, yliksek
rakimh Sira¢ lokasyonunda ise 29.4 °C oldugu saptanmistir. Ornekleme siiresince her 2 lokasyonda da sicaklik
degerlerinde azalmalarin oldugu, son érneklemenin yapildigi 15 Ekim tarihinde Dagl lokasyonunda 24.2 °C, Sirag
lokasyonunda 15.8 °C sicaklik degerleri belirlenmistir. ilk érneklemenin yapildigi 1 Agustos tarihinde % nem
oraninin Sirag lokasyonunda yiiksek (%64.40), Dagli lokasyonunda ise disiik (%59.50) oldugu belirlenmistir. Sirag
lokasyonunda % nem igerikleri 15 Agustos tarihinde %67.30, 1 Eylil tarihinde %76.00 ve 15 Eylil tarihinde %75.10
degerine ulasmis, bu dénemden sonra % nem oraninda hizh bir azalma gorilmugtar.
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Sekil 1. Daglh (370 m) ve Sirag (1193 m) lokasyonunda 6rnek alim zamaninda ortalama sicaklik (°C) ve % nem

degerleri
Figure 1. Average temperature (°C) and % humidity values at the time of sampling in Dagl (370 m) and Sirag
(1193 m) locations
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Dagli (370 m) lokasyonunda omca basina ortalama verim 36.46 kg/omca, Sira¢ (1193 m) lokasyonunda ise omca
basina ortalama verim 44.08 kg/omca olarak belirlenmistir (Sekil 2). Calismamiza benzer sekilde, Yilmaz ve Bostan
(2018) da Giresun kosullarinda 296 m ile 318 m rakimlarda bulunan Hayward kivi cesidinin aga¢ basina
verimlerinin 40 kg/omca ile 50 kg/omca arasinda oldugunu belirtmislerdir. Calismamizda, rakimi ylksek olan Sirag
lokasyonunda verimin yiksek oldugu belirlenmistir. Benzer ¢calismayi yapan Cangi ve Karadeniz (1999) ve Pandey
ve ark. (2004) rakim arttikca meyve veriminin genel olarak azaldigini, Zenginbal ve Ozcan (2018) Rize kosullarinda
20 m, 210 m, 446 m ve 610 m rakimlar arasinda en yiiksek verimin 210 m rakimda yer alan bahceden elde
edildigini ve yiiksek rakimda (610 m) verimin distigini belirtmislerdir. Basim ve Uzun (2003) Antalya
kosullarinda Hayward ¢esidinin 38.72 kg urin verdigini, Yildinm ve ark. (2011) Adana kosullarinda 7 kivi ¢esidi
arasinda meyve veriminin Hayward ve Bruno cesitlerinde diger cesitlere gore yliksek oldugunu ve yaklasik 30
kg/omca elde edildigini belirtmislerdir.
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Sekil 2. Dagh (370 m) ve Sira¢ (1193 m) lokasyonunda agag basina ortalama meyve verimi (kg/agac)
Figure 2. Average fruit yield per tree (kg/tree) in Dagli (370 m) and Sira¢ (1193 m) locations

Calismanin yaratildagia Dagh (370 m) ve Sirag (1193 m) lokasyonlarinda bulunan bahgelerden toplanan meyveler
TS 11306’ya gore kalite siniflarina ayrilmis ve Cizelge 1’de sunulmustur. Dagli (370 m) lokasyonundan elde edilen
meyvelerin % 99.0’u ekstra sinifta yer almakta olup, 1. sinif meyve orani ise % 1 olarak belirlenmistir. Sirag (1193
m) lokasyonundan elde edilen meyvelerin %99.5’i ekstra sinifta yer almaktadir. Esen (2009) Ordu kosullarinda elde
edilen meyvelerin agirliklarinin son hasat déneminde rakimlara gore 67.06 g ile 87.29 g arasinda degistigini ve
meyvelerin kalite siniflarinin L.sinif oldugunu belirtmistir. Kubal ve ark. (2017), Ordu ilinin 9 ilgesinde meyve
agirhklarinin 77.54 ile 114.89 g arasinda degistigini, meyvelerin kalite siniflarinin ekstra ve 1. sinifta yer aldigini
belirtmislerdir. Calismamizda her 2 lokasyondan alinan meyvelerin kalite siniflarinin benzer ¢alismayi yapan Esen
(2009) ve Kubal ve ark. (2017)'nin elde ettigi meyvelerin kalite siniflarina gore yliksek oldugu gérilmekte olup,
bolgenin kalite anlaminda 6n plana gectigi soylenebilir.

Cizelge 1. Dagli (370 m) ve Sirag (1193 m) lokasyonlarindaki meyvelerin kalite siniflari orani (%)
Table 1. Ratio of quality classes of fruits in Dagli (370 m) and Sirag (1193 m) locations (%)

Sinif Kiitle g, en az Kalite siniflari oran (%)

Dagli (370 m) Sira¢ (1193 m)
Ekstra 90 99.0 99.5
Sinif | 70 1.0 0.5
Sinif Il 65 0 0
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Dagh (370 m) ve Sira¢ (1193 m) lokasyonlarinda Hayward kivi ¢esidinin donemsel meyve agirligi (g), meyve eni
(mm), meyve boyu (mm) ve meyve eti sertligi (kg/kuvvet) degerlerindeki degisimler Cizelge 2’de verilmistir.
Meyve agirliklarinin disik rakimh Dagh (370 m) lokasyonunda yiiksek (110.07 g), yiksek rakiml Sirag (1193 m)
lokasyonunda ise disik (99.09 g) oldugu belirlenmistir. Benzer ¢alismalari yapan Cangi ve Karadeniz (1999), Ordu
kosullarinda yaptiklari ¢alismada 350 m rakimda ortalama meyve agirhiginin 102.60 g iken, 600 m rakimda
ortalama meyve agirhginin 77.05 g’a distigiini saptamislardir. Esen (2009) Unye kosullarinda yaptig calismada
sahil kusaginda meyve agirhg1 77.70 g iken, ylksek kusakta 67.06 g'a diistiglini belirtmislerdir. Bostan ve Giinay
(2014) Ordu ilinde yuruttiukleri calismada meyve agirliklar lizerine rakimlarin etkisinin oldugunu, disik rakimda
(3-100 m) meyve agirliklarinin yiksek (105.92 g), yiksek rakimda ise (350-450 m) meyve agirliklarinin disik
(87.93 g) oldugunu saptamislar. Zenginbal ve Ozcan (2018) Rize kosullarinda 2 yil siire ile yaptigi calismada meyve
agirliklarinin rakimdan etkilendigini ve 20 m rakimda meyve agirliklarinin yiksek (96.62 ve 98.82 g), 610 m
rakimda meyve agirliklarinin disik (80.47 ve 81.56 g) oldugunu belirtmisler. Calismamizda disik rakimli
lokasyondan daha agir meyvelerin elde edilmesi benzer calismalari yapan Cangi ve Karadeniz (1999), Bostan ve
Giinay (2014) ve Zenginbal ve Ozcan (2018)'1n calismalarindan elde ettikleri bulgular ile yiiksek oranda benzerlik
tasimaktadir.

Meyve agirligi tzerine 6rnek alma donemlerinin de istatistiksel olarak 6nemli etkisi olmustur. Dénemsel olarak
incelendiginde ilk 6rnek aliminin gergeklestigi 1 Agustos tarihinde en disik meyve agirligi (79.39 g) elde edilirken,
ornek alma tarihleri siiresince meyve agirliginda sirekli artislar gerceklesmistir. Meyve agirhgindaki artislar 15
Eyltil dénemine kadar hizli, sonraki donemlerde ise yavas olmus ve en yiksek meyve agirhig (119.68 g) 15 Ekim
tarihinde alinan meyvelerden elde edilmistir. Grant ve ark. (1994) iyi bir tozlanmadan sonra meyve gelisim
oraninda 30-40 ginlik strede hizh artislar meydana geldigini, sonraki 30-40 giinlikk siirede daha az hizla fakat
dizenli artislar devam ettigini ve baslangictaki hizli gelismeyi hasada kadar devam eden daha uzun ve daha yavas
bir 3. devre takip ettigini belirtmislerdir. Han ve Kawabata (2002) Hayward ¢esidinin meyvesinin ¢ift sigmoid
blylime egrisi gosterdigini ve meyve bilylmesinin 1. ve 3. periyotlarda hizli 2. periyotta ise oldukca yavas
oldugunu belirtmisler, 20 Haziran tarihinde 10 g olan meyve agirliginin 6rnekleme siiresince artis gostererek son
ornekleme dénemi olan 21 Aralik tarihinde 120 g degerine ulastigini belirtmisler. Calismamizda, ilk 6rnekleme
donemlerinde meyve agirhginda hizli, daha sonraki dénemlerde yavas ve sirekli artislarin olmasi ve 6rnek alma
donemleri siiresince meyve agirliklarindaki artis, benzer calismalari yapan arastiricilarin bulgulariyla uyum
icerisindedir.

Meyve agirhgi tzerine lokasyon x dénem interaksiyonu istatistiksel olarak énemli bulunmustur. En diisik meyve
agirhgr 1 Agustos tarihinde Sirag¢ (1193 m) ve Dagh (370 m) lokasyonlarindan alinan meyve orneklerinde (sirasiyla
78.80 g ve 79.97 g) olmustur. En yliksek meyve agirliklari Dagl (370 m) lokasyonundan 15 Eyll, 1 Ekim ve 15 Ekim
tarihlerinde alinan meyve 6rneklerinde (sirasiyla 121.29 g, 121.12 g ve 122.04 g) belirlenmistir. Sira¢ (1193 m)
lokasyonunda en son 6rnek alim dénemi olan 15 Ekim tarihinde meyve agirliklari 117.32 g olarak belirlenmistir.
Calismamiza benzer sekilde Hayward ¢esidinin meyve agirliklarini Beever ve Hopkirk (1990) 80 -120 g arasinda
oldugunu, Cangi ve Karadeniz (1999) Ordu kosullarinda 75.21 g ile 113.10 g arasinda, Seker ve ark. (2003)
Canakkale kosullarinda 78 g, Yildirim ve ark., (2011) Adana kosullarinda 62.67 g, Zenginbal ve Ozcan (2018) Rize
kosullarinda rakima gore degismekle birlikte 80.47 g ile 98.82 g agirhginda, Yilmaz ve Bostan (2018) Giresun
kosullarinda 15 Kasim tarihinde 93.0 g agirliginda meyveler elde etmislerdir. Meyve agirligi 6énemli bir kalite
ozelligi olup, meyve agirligindaki %10’luk artislar Uretici gelirinde %28 oraninda artisa neden olmaktadir (Snelgar
ve ark., 1992). Calismamizda, meyve agirliklarinin genel olarak arastiricilarin elde ettikleri degerlerden yiksek
oldugu gorilmekte olup, kivi yetistiriciligi bolge icin énemli bir avantaj olarak goziikmektedir. Calismamizda,
meyve agirliklarinin genel olarak fazla olmasinin nedeni olarak ekolojilerin farkli olmasi, kiltirel islemlerin farkhlig
ve meyve yliklindeki farklliklar gésterilebilir. Nitekim, arastiricilar tozlasmanin (Hopping, 1990; Vasilakakis ve ark.,
1997), meyve yiki ve meyve seyreltmesinin (Snelgar ve ark., 1991; Thakur & Chandel, 2004), su stresinin
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(McAneney ve ark., 1991), glibrelemenin (Tarakgioglu ve ark., 2006), sicaklik ve nemin (William ve ark., 2005;
Snelgar ve ark., 2005), rakimin (Giinay, 2009; Zenginbal & Ozcan, 2018) meyve agirhigi izerine énemli etki yaptigini
belirtmislerdir.

Meyve eni Uzerine lokasyonlarin etkisi istatistiksel olarak dnemli bulunmus, meyve eninin distik rakimh Dagh (370
m) lokasyonunda yiksek (57.97 mm), yiksek rakimh Sira¢c (1193 m) lokasyonunda ise disik (52.42 mm) oldugu
belirlenmistir. Benzer ¢alismalari yapan Cangi ve Karadeniz (1999), Ordu Merkez ilge ve kdylerinde 0-900 rakimlari
arasinda yetistirilen ‘Hayward’ kivi ¢cesidinin degisik rakimlarda meyve eninin 47.88 - 54.94 mm arasinda oldugunu
saptamislar. Bostan ve Ginay (2014) Ordu ilinde 2007 ve 2008 yillarinda ‘Hayward’ kivi cesidinde farkh rakim ve
yoneylerde meyve kalite o6zelliklerinin degisimi Uzerine yaptiklari ¢alismada meyve eninin 45.65- 64.51 mm
arasinda degistigini, farkh rakimlarin istatistiksel olarak dnemli etki yapmadigini belirlemislerdir.

Meyve eni Uzerine 6rnek alma dénemlerinin de istatistiksel olarak énemli etkisi olmustur. Dénemsel olarak
incelendiginde ilk 6rnek aliminin gergeklestigi 1 Agustos tarihinde en diisik meyve eni (43.52 mm) elde edilirken,
ornek alma tarihleri siiresince meyve eni degerlerinde dalgalanmalar gerceklesse de genel olarak artmistir. Cangi
ve Karadeniz (2001) Ordu ilinde Hayward ¢esidinin meyve gelisiminin 22-23 hafta slrdigini ve gelisimin (g
safhada ¢ift sigmoid bir sekilde gerceklestigini, meyvelerin boyut olarak yaklasik % 80-85’lik kisminin birinci
safhada tamamlandigini ve baslangicta 25.90 mm olan meyve eninin hasatta 51.98 mm’ye ulastigini
belirlemislerdir. Kivide ciceklenmeden sonraki donemde irilikteki artisin nedeni hiicre sayisindaki artislar, sonraki
donemdeki artisin nedeni ise hiicre bliyimesi olarak ifade edilmektedir. Meyve iriligindeki artislar minimum hasat
olgunlugu sirecine kadar devam edebilmektedir. Meyvenin nihai iriligi tGzerine ¢esit, meyvedeki tohum sayisi,
bitkideki Urin yukd ve yetisme sartlari etki etmektedir (Beever & Hopkirk, 1990; Grant ve ark., 1994).
Calismamizda 6rnek alma tarihleri siresince meyve eni degerlerindeki artis benzer calismalari yapan Cangi ve
Karadeniz (2001), Kaynas ve ark. (2002) ve Yilmaz ve Bostan (2018)’in bulgulariyla uyum icerisindedir.

Meyve eni lizerine lokasyon x dénem interaksiyonu istatistiksel olarak 6nemli bulunmustur. En diisiik meyve eni 1
Agustos tarihinde Sira¢ (1193 m) lokasyonundan alinan meyve orneklerinde (41.99 mm) olmus, bunu Daglh (370
m) lokasyonu (45.04 mm) takip etmistir. En ylksek meyve eni Dagli (370 m) lokasyonundan 15 Eylil tarihinde
alinan meyve o6rneginde 63.61 mm belirlenmistir. Kaynas ve ark. (2002), Canakkale-Umurbey kosullarinda
Hayward cesidinin meyve eninin 25 Kasim tarihinde alinan oOrneklerde 52.4 mm oldugunu saptamislar.
Calismamizda, meyve eni degerleri genel olarak arastiricilarin elde ettikleri degerlerle benzerlik gostermekle
birlikte; Kaynas ve ark. (2002)'nin Canakkale-Umurbey kosullarinda, Cangi ve Karadeniz, (2001) Ordu kosullarinda
elde ettigi degerlerden yiiksek bulunmustur. Bu farkhlik cahismalarin yirGtaldigi ekoloji, kaltirel islemler, meyve
yuki vb. nedenlerden kaynaklanabilmektedir.

Meyve boyunun disiik rakimh Dagli (370 m) lokasyonunda yiiksek (73.19 mm), yiksek rakimh Sira¢ (1193 m)
lokasyonunda ise dusik (69.07 mm) oldugu belirlenmistir. Benzer calismalari yapan Giinay (2009) Ordu
kosullarinda yaptigi calismada 3-100 m rakimda meyve boyu 66.80 mm iken, 350-450 m rakimda 64.17 mm’ ye
diistiiglinii saptamistir. Zenginbal ve Ozcan (2018) Rize kosullarinda 4 farkli rakimda yaptigi ¢calismada 20 m
rakimdaki meyvelerin boylarinin genel olarak yiksek (67.12 mm ve 68.00 mm), 610 m rakimdaki meyvelerin ise
disuk (63.08 mm ve 62.12 mm) oldugunu, ancak bunun istatistiksel olarak 6nemli olmadigini belirtmislerdir.
Cahsmamizda dusik rakimli Dagh lokasyonunda meyve boyunun daha yiksek olmasi benzer ¢alismalari yapan
arastiricilarin bulgulari ile yliksek oranda paralellik tasimaktadir.

Meyve boyu lzerine 6rnek alma donemlerinin de istatistiksel olarak 6nemli etkisi olmustur. Donemsel olarak
incelendiginde ilk 6rnek alimin gergeklestigi 1 Agustos tarihinde en disiik meyve boyu (61.37 mm) elde edilirken,
ornek alma tarihleri siiresince meyve boyunda surekli artislar gerceklesmis en yliksek meyve boyu (75.01 mm) 15
Ekim tarihinde alinan meyvelerden elde edilmistir. Calismamizda 6rnek alma tarihleri siiresince meyve boyundaki
artis benzer galismalari yapan Yilmaz (2016)'in Giresun kosullarinda, Kaynas ve ark. (2002)'nin Canakkale-Umurbey
kosullarinda elde ettikleri bulgulariyla uyum icerisindedir.
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Meyve boyu lzerine lokasyon x donem interaksiyonu istatistiksel olarak énemli bulunmustur. En disiik meyve
boyu Sira¢ (1193 m) lokasyonundan 1 Agustos tarihinde alinan meyve orneklerinde (59.89 mm) olmus, en yiksek
meyve boyu ise Dagli (370 m) lokasyonundan 1 Eyliil tarihinde alinan meyvelerde (77.92 mm) belirlenmistir. En
son 6rnek alim dénemi olan 15 Ekim tarihinde meyve boyunun Dagh (370 m) lokasyonunda 75.57 mm, Sirag (1193
m) lokasyonunda 74.46 mm oldugu belirlenmistir. Calismamiza benzer sekilde Hayward ¢esidinin meyve boyunu
Ferguson (1984) 69.00 mm, Kilic (1995) Ege Bolgesi kosullarindaki calismasinda ortalama 65.88 mm, Cangi ve
Karadeniz (1999) Ordu kosullarinda 58.53 — 68.32 mm arasinda oldugunu belirtmislerdir. Calismamizda meyve
boyunun genel olarak arastiricilarin elde ettikleri degerlerden yiiksek oldugu gériilmektedir. Bunun nedeni olarak
¢alismalarin yurutildigu ekolojilerin farkl olmasi, bahgelerin farkli rakimlarda bulunmasi, kiltirel islemlerin
farkhligi ve meyve yiikiindeki farklliklar gosterilebilir.

Meyve eti sertligi Gizerine lokasyonlarin etkisi dnemli bulunmus, meyve eti sertliginin distk rakimli Dagli (370 m)
lokasyonunda distk (1.36 kg/kuvvet), yiksek rakimh Sirag (1193 m) lokasyonunda ise yiksek (2.28 kg/kuvvet)
oldugu belirlenmistir. Benzer calismalari yapan Bostan ve Glinay (2014) Ordu ekolojisinde rakim artisina bagl
olarak meyve eti sertliginin arttigini, 3-100 m rakimda 0.52 kg olan meyve eti sertligi degerinin, 200-300 rakimda
0.56 kg’a ve 350-450 m rakimda 0.59 kg’a yiikseldigini belirtmislerdir. Zenginbal ve Ozcan (2018) Rize kosullarinda
meyve eti sertliginin 20 m rakimda distik (4.00 kg/kuvvet ve 4.12 kg/kuvvet) oldugunu, rakim arttikca meyve eti
sertliginin arttigini ve 610 m rakimda 8.32 kg/kuvvet ve 7.65 kg/kuvvet oldugunu belirtmislerdir. Calismamizda,
rakim arttikca meyve eti sertligi artan meyvelerin elde edilmesi benzer ¢alismalari yapan Bostan ve Giinay (2014)
ve Zenginbal ve Ozcan (2018)'1n arastirma bulgulari ile yiiksek oranda benzerlik tasimaktadir.

Donemsel olarak incelendiginde ilk 6rnek alimin gergeklestigi 1 Agustos tarihinde en yliksek meyve eti sertligi
(2.66 kg/kuvvet) elde edilirken, 6rnek alma tarihleri siresince meyve eti sertliginin genel olarak azaldigi
gorulmustlr. En diistik meyve eti sertligi (0.88 kg/kuvvet) 15 Ekim tarihinde alinan meyvelerden elde edilmistir.
Beever ve Hopkirk (1990) Hayward kivi ¢cesidinde yapilan bir arastirmada, gelismekte olan kivi meyvesinde meyve
dokusunun ¢ok sert oldugu fakat gelismenin ilerleyen safhalarinda sertlikte azalmalar meydana geldigi ve hasat
olumunda sertligin 6-9 kg arasinda oldugunu belirtmislerdir. Tawarini ve ark., (2008) italya’da Hayward kivi
cesidinin meyve eti sertliginin 17 Kasim tarihinde alinan meyvelerde 5.89 kg/kuvvet oldugunu, 24 kasim tarihinde
alinan meyvelerde ise bu degerin 4.68 kg/kuvvet’e distigini belirtmislerdir. Calismamizda 6rnek alma tarihleri
slresince meyve eti sertligindeki azalis benzer calismalari yapan arastiricilarin bulgulariyla uyum icerisindedir.
Meyve eti sertligi Gzerine lokasyon x dénem interaksiyonu istatistiksel olarak énemli bulunmustur. En disik
meyve eti sertligi Dagli (370 m) lokasyonundan 15 Ekim tarihinde alinan meyve 6rneklerinde (0.15 kg/kuvvet)
olmus, en yiksek meyve eti sertligi Sira¢c (1193 m) lokasyonundan 1 Agustos tarihinde alinan meyve 6rneklerinde
(3.04 kg/kuvvet) belirlenmistir. Samanci (1990) iyi olgunlagmis, kaliteli meyvelerde sertlik degerinin 1 kg ve altinda
olmasi gerektigini bildirmistir. Bostan ve Glinay (2014) Hayward cesidinin meyve eti sertliginin 0.47 - 0.64
kg/kuvvet degerleri arasinda oldugunu belirlemistir. Calismamizda meyve eti sertligi degerleri Bostan ve Glinay
(2014) ve Kubal ve ark. (2017)'nin elde ettikleri degerlerle benzerlikler gostermekte olup, Yilmaz ve Bostan (2018)
ve Zenginbal ve ark. (2005)'nin ¢alismalarinda elde ettikleri degerlerden disiik bulunmustur. Bunun nedeni olarak
ekoloji farkliligi ve meyvenin olgunluk déneminin farkli olmasi gésterilebilir.

Calismanin yuritildigi Dagh (370 m) ve Sirag (1193 m) lokasyonlarinda donemsel olarak meyve kabugu ve meyve
et rengi L* a* b* degerlerindeki degisimler Cizelge 3’de verilmistir. Meyve kabuk rengi parlakhg! (L*) disuk
rakimh Dagh (370 m) lokasyonunda disiik (32.96), yiksek rakimli Sirag (1193 m) lokasyonunda ise yiiksek (36.62)
oldugu, kabuk a* degeri dusuk rakimli Dagh (370 m) lokasyonunda yiksek (6.30), yiksek rakimlh Sirag (1193 m)
lokasyonunda dusik (4.14), kabuk b* degerinin ise distk rakimli Dagh (370 m) lokasyonunda dustk (27.02),
yuksek rakimh Sira¢ (1193 m) lokasyonunda yiksek (28.50) oldugu belirlenmistir. Benzer ¢alismalari yapan Esen
(2009) L* degerinin sahil kusaginda 46.49, orta kusakta 48.07 ve yiksek kusakta ise 48.84 oldugunu saptamistir.
Sahil kusakta 5.47 olan a* degerinin yiksek kusakta 2.47 oldugunu, b* degerini ise sahil kusakta 29.99, yiksek
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kusakta 32.80 olarak saptanmistir. Kubal ve ark. (2017) kabuk rengi parlakliginin (L*) en fazla Unye ilgesinde 45.33
oldugunu, 42.43 ile Persembe ilcesindeki orneklerde parlakhgin azaldigini; kabuk b* degerine bakildiginda ise
Unye ilcesinde 28.95 ile en yiiksek olan bu degerin Giilyali ilcesinde 25.18 olarak koyu sari renkten sari renge
dogru bir degisim oldugunu; a* degerinin ise Ulubey ilgesindeki meyvelerde 3.66 olan degerinin Giilyali ilgesindeki
meyvelerde azalarak 1.97’e distugini belirtmislerdir. Calismamizda rakimin artmasi ile L* ve b* degerlerinin
artmasi, a* degerinin azalmasi benzer calismalari yapan Esen (2009) ve Kubal ve ark. (2017)"in arastirmalarindan
elde ettikleri sonuglarla uyum igerisindedir.

Cizelge 2. Dagh (370 m) ve Sira¢ (1193 m) lokasyonlarinda Hayward kivi ¢esidinin donemsel meyve agirlig (g),
meyve eni (mm), meyve boyu (mm), meyve eti sertligi (kg/kuvvet) degerlerindeki degisimler
Table 2. Changes in seasonal fruit weight (g), fruit width (mm), fruit length (mm), fruit flesh firmness (kg/force)
values of Hayward kiwifruit variety in Dagli (370 m) and Sira¢ (1193 m) locations

Meyve Agirlig Meyve Eni Meyve Boyu Meyve Eti Sertligi
(8) (mm) (mm) (kg/kuvvet)
Lokasyon (L)
Daglh (370 m) 110,07 a 57,97 a 73,19 a 1,36 b
Sirag (1193 m) 99,09 b 52,42 b 69,07 b 2,28 a
LSDo.05 3.39 1.12 1.72 0.11
Donem (D)
1 Agustos 79,39d 43,52 d 61,37 c 2,66 a
15 Agustos 94,61 c 53,41 ¢ 70,03 b 1,92 b
1 Eylil 103,33 b 57,33 b 73,37 a 1,99 b
15 Eylul 114,77 a 61,00 a 73,04 a 1,95 b
1 Ekim 115,68 a 57,27 b 73,97 a 1,54 c
15 Ekim 119,68 a 58,66 b 75,01a 0,88d
LSDo.0s 5.88 1.94 2.98 0.20
L*D
Dagl (370 m) 1 Agustos 79,97 fg 45,04 f 62,85 e 2,27 c
15 Agustos 100,98 d 53,72 de 72,59 bc 1,24 e
1 Eylil 114,98 ac 60,14 bc 77,92 a 1,58 d
15 Eylil 121,29 a 63,61 a 74,47 ab 1,70d
1 Ekim 121,12 a 62,63 ab 75,75 ab 1,24 e
15 Ekim 122,04 a 62,66 ab 75,57 ab 0,15f
Sira¢ (1193 m) 1 Agustos 78,80 g 4199 g 59,89 e 3,04 a
15 Agustos 88,24 ef 53,09 de 67,47 d 2,61b
1 Eylil 91,67 e 54,52 de 68,82 cd 2,40 bc
15 Eylil 108,25 cd 58,38 ¢ 71,60 bd 2,20 c
1 Ekim 110,23 bc 51,90e 72,19 bc 1,84 d
15 Ekim 117,32 ab 54,66d 74,46 ab 1,60d
LSDo.0s 8.31 2.75 4.22 0.28

Meyve kabuk rengi (izerine 6rnek alma dénemlerinin de istatistiksel olarak énemli etkisi olmustur. Dénemsel
olarak incelendiginde ilk 6rnek alimin gerceklestigi 1 Agustos tarihinde meyve kabuk rengi parlakligi (L*) degeri
42.24 olarak belirlenmis, 6rnek alma tarihleri sliresince meyve kabuk rengi L* degeri genel olarak azalmis ve 1
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Ekim tarihinde en dislk L* degeri (19.97) gerceklesmistir. Son 6érnek alim tarihi olan 15 Ekim’de meyve kabuk
rengi L* degeri 28.74 olmustur. Meyve kabuk rengi a* degeri ise 1 Agustos tarihinde 1.05 iken 15 Ekim tarihinde
8.03 olarak o6lglilmustiir. Meyve kabuk rengi b* degeri ise ilk 6rnek alim tarihi olan 1 Agustos tarihinde 31.18 iken
son 6rnek alim zamani olan 15 Ekimde 24.59 olmustur. Calismamizda 6rnek alma tarihleri sliresince meyve kabuk
rengi L* degerinde azalmalarin, a* degerinde artislarin ve b* degerinde azalmalarin olmasi Esen (2009), Cangi ve
ark., (2011) ve Yilmaz (2016)"in calismalarinda elde ettikleri sonuclarla benzerlik gbéstermektedir.

Meyve kabuk rengi lizerine lokasyon x donem interaksiyonu istatistiksel olarak énemli bulunmustur. En disik
meyve kabuk rengi L* degeri Sira¢ (1193 m) lokasyonundan 1 Ekim tarihinde alinan meyve orneklerinde (19.92),
en yiksek ise Sira¢ (1193 m) lokasyonunda 1 Agustos tarihinde (43.26) belirlenmistir. En diisiik meyve kabuk rengi
a* degeri Sirag¢ (1193 m) lokasyonundan 1 Agustos ve 15 Agustos tarihlerinde alinan meyve 6rneklerinde (0.,37
ve 0.41) olmus, en yiiksek ise Dagli (370 m) lokasyonundan 1 Ekim ve 15 ekim tarihlerinde (11.14 ve 11.68)
belirlenmistir. En disik meyve kabuk rengi b* degeri Dagl (370 m) lokasyonundan 1 Ekim ve 15 Ekim tarihlerinde
alinan meyve orneklerinde (20.97) olmus, en yiliksek b* degeri ise Dagh (370 m) ve Sira¢ (1193 m) lokasyonundan
1 Eylul tarihlerinde alinan meyve 6rneklerinde (sirasiyla 32.85 ve 32.79) belirlenmistir. Calismamizda meyve kabuk
rengi L*, a* ve b* degerleri genel olarak Celik ve ark., (2007) Yilmaz (2016) ve Kubal ve ark., (2017)'nin
calismalarindan elde ettikleri bulgulariyla benzerlik géstermekle birlikte, calismalarin yuratildigi ekolojilerin,
kilturel islemlerin farklihgindan, meyve yikinden ve meyvenin olgunluk durumundan kaynakli degerler arasinda
farkhliklar gérilmektedir.

Meyve et rengi L* degeri lzerine lokasyonlarin etkisi istatistiksel olarak 6Gnemsiz bulunmustur. Meyve et rengi a*
degeri dusuk rakimli Dagh (370 m) lokasyonunda yiiksek (-9.06), yuksek rakiml Sira¢ (1193 m) lokasyonunda
disuk (-9.93), meyve et rengi b* degeri diisik rakimh Dagli (370 m) lokasyonunda disik (29. 54), yiksek rakimh
Sirag¢ (1193 m) lokasyonunda yiiksek (30.49) oldugu belirlenmistir Benzer c¢alismalari yapan Esen (2009) Unye
ilgesinin farkli rakimlarinda Hayward cesidi ile yapmis oldugu ¢alismada meyve et rengi L* degerinin en fazla
yiiksek kusakta yer alan inkur beldesinde (64.98), en diisiik degerinin ise sahil kusakta yer alan Yiiceler kdyiinde
(61.07) oldugunu belirlemis, meyve et rengi a* degeri en ylksek (-15.63) ylksek rakimda, en dusik ise (-16.70)
orta rakimda yer alan bahgelerden elde edilmistir. Meyve et rengi b* degerlerinin ise, yliksek kusakta 37.18, sahil
kusaginda ise 38.52 oldugunu belirlemistir. Kubal ve ark., (2017) meyve eti L* degerini Altinordu ilcesinde 56.81
Caybast ilcesinde 51.32 oldugunu, a* degerinin ikizce ilgesinde -14.13, Ulubey ilgesinde azalarak -16.93 oldugu, b*
degerinin en fazla 32.58 ile Giilyal ilcesinde en az ise 28.05 ile ikizce ilgesinde oldugunu tespit etmistir.
Calismamizda elde ettigimiz sonuclar benzer calismalari yapan arastiricilarin bulgulari ile yiksek oranda benzerlik
tasimaktadir.

Meyve et rengi lizerine 6rnek alma dénemlerinin de istatistiksel olarak 6nemli etkisi olmustur. Donemsel olarak
incelendiginde ilk 6rnek alimin gergeklestigi 1 Agustos tarihinde meyve et rengi parlaklik (L*) degeri 67.45 olarak
belirlenmis, 6rnek alma siliresince meyve et rengi L* degerinde genel olarak azalmalar goriilmis, son 6rnek alim
tarihi olan 15 Ekim’de meyve et rengi L* degeri 50.56 olmustur. Meyve et rengi a* degeri ise 1 Agustos tarihinde -
9.48 iken 15 Ekim tarihinde -6.98 olarak olcllmustir. Meyve et rengi b* degeri ise ilk 6rnek alim tarihi olan 1
Agustos tarihinde 31.18 iken son 6rnek alim zamani olan 15 Ekimde 24.99 olmustur. Kaynas ve ark. (1998), kivi
meyvelerinde meyve i¢ renginde L* degerinde bir azalmanin yani i¢ renkteki parlakligin kaybolmaya basladigini ve
rengin daha mat bir gérinim kazandigini belirtmislerdir. Cangi ve ark., (2011) Hayward kivi ¢esidinin meyve et
renginin L*, a* ve b* degerlerinin fizyolojik olgunluk déneminde sirasiyla 60.24, -20.69 ve 40.22 oldugunu, bu
degerlerin yeme olumunda sirasiyla 48.42, -15.08 ve 26.65 oldugunu saptamislar. Calismamizda 6rnek alma
donemleri sliresince meyve et rengi L*, a* ve b* degerlerinin azalmasi benzer calismayi yapan Esen (2009), Yilmaz
(2016) ve Cangi ve ark., (2011)'nin bulgulariyla uyum icerisindedir.

Meyve et rengi lizerine lokasyon x donem interaksiyonu 6nemli bulunmustur. En yiksek L* degeri Sira¢ (1193 m)
ve Dagh (370 m) lokasyonlarindan 1 Agustos tarihinde alinan meyve 6rneklerinde (sirasiyla 68.75 ve 66.15)
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belirlenmistir. En disik meyve et rengi a* degeri Sirag (1193 m) ve Dagl (370 m) lokasyonundan 1 Eylil tarihinde
(sirasiyla -16.07 ve -15.79) olmus, en yiksek a* degeri ise Dagli (370 m) lokasyonundan 15 Eylil tarihinde alinan
meyve orneklerinde (-4.18) belirlenmistir. En yiksek b* degeri Dagli (370 m) ve Sira¢ (1193 m) lokasyonlarindan 1
Eylul tarihlerinde alinan meyve orneklerinde (sirasiyla 37.55 ve 37.48), en dislk b* degeri ise 1 Ekim tarihinde
alinan meyve orneklerinde (sirasiyla 22.21 ve 21.50) belirlenmistir.

Cizelge 3. Dagh (370 m) ve Sira¢ (1193 m) lokasyonlarinda Hayward kivi ¢esidinin doneme goére meyve kabugu ve
meyve et rengi L*, a*, b* degerlerindeki degisimler
Table 3. Changes in in seasonal fruit peel and fruit flesh color L* a* b* values of Hayward kiwifruit variety in Dagl
(370 m) and Sira¢ (1193 m) locations

Meyve Kabugu Meyve Et Rengi
L* a* b* L* a* b*
Lokasyon (L)
Daglh (370 m) 32,96 b 6,30 a 27,02 b 49,70 a -9,06 a 29,54 b
Sirag (1193 m) 36,62 a 4,14 b 28,50 a 51,74 a -9,93b 30,49 a
LSDo.05 1.21 0.69 0.65 oD 0,76 0,88
Donem (D)
1 Agustos 42,24 a 1,05e 31,18 b 67,45 a -9,48 b 31,18 b
15 Agustos 40,35 a 1,93 de 29,29 ¢ 56,73 b -10,91 ¢ 34,62 c
1 Eyliil 40,64 a 3,00d 32,82 a 51,23 cd -15,93d 37,52 a
15 Eylal 36,80 b 6,34 ¢ 27,55d 56,08 bc -6,26 a 29,92 ¢
1 Ekim 19,97 d 10,96 a 21,13 f 52,27d -7,43 a 21,86 e
15 Ekim 28,74 c 8,03 b 24,59 e 50,56 d -6,98 a 24,99d
LSDo.05 2.09 1.19 1.13 5.11 1,31 1,52
L*D
Dagl (370 m) 1 Agustos 41,22 ac 1,73 f 29,98 b 66,15 a -9,27 ce 31,54 c
15 Agustos 40,54 ac 3,45 de 28,56 bc 55,40 bc -10,58 ef 34,66 b
1 Eyldl 38,66 cd 4,10 cd 32,85a 51,15cd -15,79¢g 37,55a
15 Eylal 36,99d 5,69 bc 28,76 bc 58,80 b -4,18 a 28,14 d
1 Ekim 20,02 e 11,14 a 20,97 e 52,74 c -7,26 b 22,21e
15 Ekim 20,36 e 11,68 a 20,97 e 43,97 d -7,30b 23,13 e
Sira¢ (1193 m) 1 Agustos 43,26 a 0,37 f 32,37 a 68,75 a -9,70 df 30,81 c
15 Agustos 40,16 bc 0,41f 30,02 b 58,07 bc -11,24 f 34,57 b
1 Eylil 42,62 ab 1,90 ef 32,79 a 51,32 c -16,07 g 37,48 a
15 Eylil 36,60d 6,99 b 26,33d 53,36 bc -8,34 bd 31,70 c
1 Ekim 19,92 e 10,79 a 21,29 e 51,81 ¢ -7,61 bc 21,50e
15 Ekim 37,13d 4,39 cd 28,20 ¢ 57,16 bc -6,65 b 26,86 d
LSDo.05 2.95 1.68 1.6 7.22 1.86 2,15

Calismanin yirataldigi Dagl (370 m) ve Sirag (1193 m) lokasyonlarinda Hayward kivi ¢esidinin doneme gore
SCKM (%), C vitamini (mg/100 g), titre edilebilir asit (%), pH ve kuru madde (%) degerlerindeki degisimler cizelge
4’de verilmistir. Kivi meyvesinin kalite kriterleri arasinda SCKM 6nemli bir kriterdir. Kivi meyvesi fizyolojik
olgunluga ulastigi donemden itibaren hasat isleminin gerceklestiriimesi gerekmektedir. SCKM icerigi olgunluk
indeksi olarak kullanilmakta olup, meyvenin yeme kalitesine ulasmasi ve Uriiniin uzun stire muhafazasi agisindan
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SCKM degerinin 6nemli oldugu ve minimum % 6.2 olmasi gerektigi belirtilmektedir (Crisosto ve ark., 1984, Beever
& Hopkirk, 1990, Kaynas ve ark., 2002, Burdon ve ark., 2013).

Meyvelerin SCKM degeri lizerine lokasyonlarin etkisi istatistiksel olarak dnemli bulunmustur. Meyvelerin SCKM
degeri dislik rakimli Dagli (370 m) lokasyonunda yiksek (% 8.43), yliksek rakimli Sira¢ (1193 m) lokasyonunda ise
disuk (% 5.45) oldugu belirlenmistir. Benzer calismalari yapan Cangi ve Karadeniz (2001), Ordu Merkez ilce ve
Emen Koyi’'nde 5m ve 450 m rakimlarda ‘Hayward’ kivi cesidinde yaptiklari ¢alismada yeme olumunda 5 m
rakimda ortalama olarak SCKM degerinin % 14.67, 450 m rakimda ise bu degerin % 14.09 oldugunu belirtmislerdir.
Guinay (2009) Ordu kosullarinda yaptigi calismada en disiik SCKM degerinin (% 12.88) 0-100 m rakimda, en yliksek
SCKM degerinin (% 13.39) ise 300-500 m rakimdaki meyvelerde oldugunu belirlemistir. Zenginbal ve Ozcan, (2018)
Rize kosullarinda 2 yil 4 farkli rakimda yapmis oldugu calismada SCKM iceriklerine rakimlarin istatistiksel olarak
onemli etkilerinin oldugunu saptamislar. Arastiricilar, SCKM iceriklerinin hasat olumunda 20 m rakimdaki
meyvelerde %11.00 ve %11.12 iken, 610 m rakimda %9.32 ve %9.72 degerlerine diistiglini; yeme olumunda 20 m
rakimda %14.97 ve %15.18 iken, 610 m rakimda %13.62 ve %13.85 degerlerine distuglini belirtmisler.
Calismamizda, genel olarak rakim arttikga SCKM igeriklerinde azalmalarin olmasi benzer cgalismalari yapan
arastiricilarin bulgulariyla yiiksek oranda uyum igerisindedir. Nitekim, Snelgar ve ark., (2005) sicakligin kivi
meyvesinin olgunlasmasi tizerine énemli etkisinin oldugunu, yiksek sicakhkta nisastanin sekerlere donistiigind,
yaz doneminde sicakligin artmasinin meyve gelisiminin, kuru madde birikiminin ve meyve eti sertliginin
azalmasina; geg¢ sonbahar doneminde hava sicakliginin artmasinin meyve gelisiminin artmasina, SCKM miktarinin
azalmasina sebep oldugunu ifade etmisler.

Meyve SCKM degeri lzerine 6rnek alma donemlerinin de istatistiksel olarak énemli etkisi olmustur. Dénemsel
olarak incelendiginde ilk 6rnek alimin gercgeklestigi 1 Agustos tarihinde en disik SCKM orani (%4.34) elde
edilirken, érnekleme siiresince artislar oldugu belirlenmis ve en son 6rnek alim dénemi olan 15 Ekim tarihinde en
yuksek deger (%10.52) saptanmistir. Meyve tutumundan hasada kadar olan dénemde kivi meyvesinin kimyasal
yapisinda en fazla degisiklikler karbonhidratlarda, 6zellikle de nisasta ve seker iceriklerinde meydana gelmekte,
tozlanmadan sonraki 17.-20. haftalar arasinda nisasta konsantrasyonunda hizli bir azalma, sekerlerde ise artis
baslamakta ve hasada kadar suda ¢6ziinlir kuru madde miktarinda linear bir artis goriilmektedir (Beever &
Hopkirk, 1990; Grant ve ark., 1994). Bonvehi ve ark., (1997) Hayward cesidiyle 2 farkh lokasyonda yaptiklari
¢alismada SCKM igeriklerinin ilk 6rnekleme déneminde %4.90 ve %4.60 oldugunu, meyve olgunluk siiresince artig
gosterdigini belirtmisler. Tawarini ve ark., (2008) italya’da Hayward kivi cesidinin 17 Kasim tarihinde alinan
meyvelerde SCKM igeriklerinin %8.3 oldugunu ve bu degerin 24 Kasim tarihinde artis gostererek %10.4 degerine
ulastigini saptamislar. Burdon ve ark., (2013) Yeni Zelanda’da Hayward kivi cesidinin 10 farkl lokasyonda SCKM
miktarininin minimum olgunluk kriteri olan %6.2 degerine 14 ve 24 Nisan tarihleri arasinda ulastigini, SCKM
iceriklerinin baslangicta yavas, daha sonraki sirecte ise hizli artis gosterdigini, son 6érnekleme dénemi olan 22
Mayis tarihinde SCKM igeriklerinin lokasyonlara goére degistigini ve %11-13 degerleri arasinda oldugunu
belirtmisler. Calismamizda 6rnekleme siiresince SCKM iceriklerinde ilk donemlerde yavas, sonraki donemlerde
hizli artislarin olmasi arastiricilarin bulgulariyla uyum igerisinde olup, minimum hasat olgunluguna her iki
lokasyonda da Ordu kosullarina gore (Esen, 2009) daha erken donemde ulasildigi gértilmektedir.

SCKM (zerine lokasyon x donem interaksiyonu 6nemli bulunmustur. En diisiik SCKM orani Dagli (370 m) ve Sirag
(1193 m) lokasyonlarinda 1 Agustos tarihinde hasat olumunda (sirasiyla %4,44 ve %4.24) olurken, en yiksek SCKM
icerikleri 15 Ekim tarihinde Dagh (370 m) lokasyonunda yeme olumunda (% 14.52) belirlenmigstir. Kivide hasat igin
SCKM igeriginin minimum %6.2 olmasi gerektigi belirtilmektedir. Bu degere Dagl (370 m) lokasyonunda 15 Eylil
(%6.64), Sirag (1193 m) lokasyonunda 15 Ekim (%6.52) tarihinde ulasiimistir. Mitchell (1988) kivide hasat
doneminde yiiksek olan nisasta oraninin hidrolize olarak sekere dénistiiglini, bu sebeple hasat déneminde % 6.5-
8 olan SCKM oraninin yeme olumunda %14-17’ye kadar arttigini belirtmistir. Benzer ¢alismalari yapan Kaynas ve
ark., (2002) Canakkale kosullarinda Hayward cesidinin SCKM miktarinin 25 Ekim tarihinde %6.63, 25 Kasim
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tarihinde ise %12.62 degerine ulastigini; Seker ve ark. (2003) Canakkale sartlarinda “Hayward” kivi c¢esidinde
ylruttikleri cahismalarinda meyvelerin SCKM miktarinin % 11.91 ile % 12.74 arasinda oldugunu tespit etmislerdir.
Calismamizda, SCKM icerikleri genel olarak arastiricilarin bulgulari ile benzerlik gostermekle birlikte, ekoloji
farkhliklari, kilturel islemler, olgunluk durumu vb. nedenlerden kaynakh farkhliklar sé6z konusudur.

Meyvlerin C vitamininin duslk rakimli Dagh (370 m) lokasyonunda dustik (82.67 mg/100 g), yuksek rakiml Sirag
(1193 m) lokasyonunda ise yiiksek (92.09 mg/100 g) oldugu belirlenmistir. Benzer calismalari yapan Glinay (2009)
Ordu kosullarinda yaptigi calismada 0-100 m rakimda meyvelerin C vitamini degerini 105.80 mg/100ml, 300-500
m rakimda 108.25 mg/100ml oldugunu belirtmistir. Bostan ve Gunay (2014) Ordu kosullarinda C vitamini
degerlerine rakimin ve yoneyin etki yaptigini, meyve C vitamini ortalama degerlerinin 3-100 m rakimda 105.80
mg/100 ml, 200-300 m rakimda 87.92 mg/100 ml ve 350-450 m rakimda 108.25 mg/100 ml oldugunu
belirtmisler. Zenginbal ve Ozcan (2018) Rize kosullarinda 4 farkli rakimda yaptiklari calismada C vitamini
iceriklerinin rakimdan etkilenmedigini, C vitamini iceriklerinin 102.40 ile 110.40 mg/100 ml degerleri arasinda
degisim gosterdigini belirtmislerdir. Calismamizda C vitamini iceriginin rakimin artisi ile artmasi benzer ¢alismayi
yapan Bostan ve Glinay (2014)'in elde ettikleri sonuglar ile yiksek oranda benzerlik tasimaktadir.

Meyve C vitamini miktari (izerine érnek alma dénemlerinin de istatistiksel olarak énemli etkisi olmustur. ilk 6rnek
alimin gerceklestigi 1 Agustos ve 15 Agustos tarihlerinde en yiiksek C vitamini degerleri (sirasiyla 106.82 mg/100 g
ve 107.68 mg/100 g) elde edilirken, 6rnek alma dénemleri stiresince C vitamini iceriginde sirekli azalis
gerceklesmis ve en dusik C vitamini miktari (64.87 mg/100 g) 15 Ekim tarihinde elde edilmistir. Kilig, (1995), Ege
Bolgesi’nde yapmis oldugu calismada 20.11.1994 tarihindeki C vitamini miktarinin 72.1 mg/100 g iken, olgunlagsma
siresince azalarak 08.12.1994 tarihinde 69.3 mg/100 g degerine dustugunu belirtmistir. Kaynas ve ark., (1998)
Yalova’da Hayward cesidinde farkli zamanlarda hasat edilen meyvelerin askorbik asit miktarlarinin ilk hasatta 77.7
mg/100 g, son hasatta 46.4 mg/100g oldugunu belirtmislerdir. Tavarini ve ark., (2008) italya’da Hayward gesidinin
C vitamini igeriginin 17 Kasim tarihinde yuiksek (50 mg/100 g) oldugunu, olgunluk siiresince azaldigini ve 24 Kasim
tarihinde 30 mg/100 g degerine dustugiunu belirtmislerdir. Calismamizda 6rnek alma tarihleri siresince meyve C
vitamini degerindeki azalis benzer g¢alismalari yapan Kilig, (1995), Kaynas ve ark., (1998), Basim ve Uzun, (2003),
Tavarini ve ark., (2008) ve Yilmaz (2016)'in ¢calismalarindan elde ettikleri bulgulariyla uyum igerisindedir. Nitekim,
Kalt (2005) meyvelerde olgunlasma siirecinde meyve dokusundaki degisimden kaynakli C vitamini iceriginde
azalmalarin oldugunu belirtmislerdir.

Meyve C vitamini Gizerine lokasyon x dénem interaksiyonu énemli bulunmugtur. En yiiksek C vitamini Dagh (370
m) ve Sira¢ (1193 m) lokasyonlarindan 1 Agustos ve 15 Agustos tarihlerinde alinan meyve 6rneklerinde (sirasiyla
107.98 mg/100g, 109.32 mg/100g, 105.66 mg/100g ve 106.04 mg/100g) belirlenmistir. En diistik C vitamini icerigi
Dagli (370 m) lokasyonundan 1 Ekim ve 15 Ekim tarihlerinde alinan meyve 6rneklerinde (sirasiyla 56.47 mg/100 g
ve 54.45 mg/100 g) olmus, bunu Sira¢ (1193 m) lokasyonundan 15 Ekim tarihinde alinan meyve 6rnekleri (75.30
mg/100 g) takip etmistir. Lombardi-Baccia ve ark., (1986), Hayward c¢esidinde yapmis olduklari ¢alismada hasat
sirasinda C vitamini oraninin 85 mg/100 g oldugunu belirtmistir. Lintas ve ark., (1991) 9 kivi ¢esidinin C vitamini
icerigini incelemisler, Hayward cesidinin C vitamini igeriginin yillara gére 62-91 mg/100g degerlerinde oldugunu
saptamislar. Yildirnm ve ark., (2011) Adana kosullarinda 7 farkl kivi ¢esidinin C vitamini iceriginin 52.38 ile 78.00
mg /100 g arasinda oldugunu saptamiglar. Bostan ve Giinay, (2014) Ordu kosullarinda Hayward kivi ¢esidinin C
vitamini iceriklerinin 76.19 mg/100 ml ile 111.97 mg/100 ml arasinda oldugunu, Yilmaz (2016) Giresun
kosullarinda 43.056 mg/100g ile 117.167 mg/100g arasinda oldugunu belirlemisler. Calismamizda meyve C
vitamini degeri genel olarak arastiricilarin elde ettikleri degerlerle uyum icinde olmasina ragmen bazilariyla
farkhliklar oldugu goérilmektedir. Bunun nedeni olarak calismalarin yirattldigu ekolojilerin farkli olmasi, kiltirel
islemlerin farkhhgi ve meyve olgunluk donemlerinin farkhliklari gosterilebilir.

Meyve titre edilebilir asitlik (TEA) degeri dusik rakimh Dagli (370 m) lokasyonunda diistik (%1.36), yiksek rakimli
Sira¢ (1193 m) lokasyonunda ise yiksek (%1.46) oldugu belirlenmistir. Benzer g¢alismalari yapan Cangi ve
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Karadeniz, (2001) Ordu ilinde 5 m ve 450 m yukseklikte yetistirilen Hayward cesidinde TEA degerinin 15. haftadan
itibaren dustigu ve diusik rakimda % 1.39-1.80, yiksek rakimda % 1.11-1.72 oldugunu belirtmisler. Glinay (2009)
Ordu kosullarinda yaptigi calismada en disik ortalama TEA degerinin (%1.18) 3-100 m rakimda, en yiksek TEA
degerinin (%1.22) 200-300 rakimda oldugunu belirtmistir. Calismamizda yiksek rakimli lokasyondan daha yiksek
TEA degeri elde edilmesi benzer ¢alismalari yapan arastiricilarin bazilari ile yiksek oranda benzerlik gosterirken
bazi arastirmacilarin ¢alismalariyla farkliliklar géstermektedir.

Meyve TEA degeri lizerine 6rnek alma dénemlerinin 6nemli etkisi olmustur. 1 Eylll tarihinde en dislik TEA degeri
(%1.22) elde edilirken, 6rnek alma donemleri siiresince meyve TEA degerinde dalgalanmalar gerceklesmis ve en
yuksek TEA degeri 15 Agustos tarihinde (%1.67) tespit edilmistir. Beever ve Hopkirk (1990) meyve tutumundan
hasada kadar olan dénemde kivi meyvesinin gelisim sitiresinde TEA miktarinin 19 haftada % 0.4’ten % 1.9’a kadar
surekli arttigini, bundan sonra hasada kadar nispeten sabit kaldigini belirlemislerdir. Kilig (1995) Ege Bélgesinde ilk
hasat doneminde TEA miktarinin 1.49 g/100 ml oldugunu, son hasat déneminde ise bu degerin 1.44 g/100 ml
oldugunu belirtmistir.

Meyve TEA degeri lUzerine lokasyon x dénem interaksiyonu 6nemli bulunmustur. En dlstk TEA degeri Dagh (370
m) lokasyonunda 15 Ekim tarihinde (%0.93), en ylksek TEA degeri ise Dagh (370 m) lokasyonunda 15 Agustos
tarihinde (%1.84) belirlenmistir. Sirag (1193 m) lokasyonunda en son 6rnek alim dénemi olan 15 Ekim tarihinde
meyve TEA degeri %1.67 olmustur. Calismamiza benzer sekilde Crisosto ve ark (1999) Hayward kivi cesidinde TEA
miktarinin % 1.90; Cangi ve Karadeniz, (1999) Ordu merkez ilce ve kdylerinde 0-900 m rakimlar arasinda Hayward
kivi ¢esidinde yirutilen bir calismada TEA degerinin hasat olum déneminde % 1.47-2.00, yeme olum déneminde
ise % 0.60- 0.81 arasinda oldugunu belirlemisler. Calismamizda TEA degerlerinin genel olarak arastiricilarin elde
ettikleri degerlerle benzerlik tasimakta olup, ekoloji farkhhgi, kiltlrel islemler ve meyve olgunluk degerinin farkli
olmasindan kaynakh kiguk farkhhklar s6zkonusudur.

Meyve pH degeri Uzerine lokasyonlarin etkisi 6nemli bulunmus, meyve pH degeri disik rakimli Dagh (370 m)
lokasyonunda dusik (3.21), yiiksek rakimli Sira¢ (1193 m) lokasyonunda ise yiksek (3.39) oldugu belirlenmistir.
Benzer calismalari yapan Bostan ve Gilnay (2014) Ordu kosullarinda en disiik meyve pH degerinin 3-100 m
rakimdan (4.00), en yiiksek meyve pH degerinin ise 350-450 m rakimdan (4.03) elde edildigini, rakim artisina
paralel olarak meyve pH degerlerinin de arttigini ancak bu artisin istatistiksel olarak 6nemsiz oldugunu
belirlemisler. Zenginbal ve Ozcan (2018) Rize kosullarinda Hayward cesidinin pH degerlerinin 3.98-4.04 arasinda
oldugunu, rakim farkliliginin 6nemli etki yapmadigini belirtmislerdir. Calismamizda yiksek rakiml lokasyondan
genel olarak ylksek pH degerinin elde edilmesi benzer ¢alismalari yapan Bostan ve Glinay (2014)'in bulgulari ile
ylksek oranda benzerlik tasimaktadir.

Meyve pH degeri lizerine 6rnek alma dénemlerinin de 6nemli etkisi olmustur. Donemsel olarak incelendiginde ilk
ornek alimin gerceklestigi 1 Agustos tarihinde en disiik meyve pH degeri (2.67) elde edilirken, 6rnek alma tarihleri
suresince once yukselis olmus daha sonra ise bir miktar azalarak sabit kalmistir. En yiiksek pH degeri (3.50) 1 Eylil
tarihinde alinan meyvelerden elde edilirken daha sonraki donemlerde azalma egilimi géstermis ve en son drnek
alim doénemi olan 15 Ekim tarihinde 3.37 olmustur. Kaynas ve ark., (2002) Canakkale kosullarinda Hayward
cesidinde 6rnek alma dénemlerinin pH degerlerine etkisinin 6nemli olmadigini, 15 Ekim tarihinde pH degerinin
3.45, 25 Kasim tarihinde 3.48 oldugunu belirtmislerdir. Hosseinzadeh ve ark., (2013) iran ekolojisinde yaptiklar
calismada 20 glin araliklarla 4 farkli zamanda hasat edilen Hayward meyvesinde ilk hasatta 2.64 olan pH degerinin
son hasatta 3.35 degerine ylikseldigini belirtmislerdir. Calismamizda 6rnek alma tarihleri siiresince meyve pH
degerinde dalgalanmalar olsa da genel olarak artma egiliminin gérilmesi Kaynas ve ark., (2002), Hosseinzadeh ve
ark., (2013) ve Yilmaz (2016)'in ¢calhismalarindan elde ettikleri bulgularla uyum icerisindedir.

Meyve pH degeri lizerine lokasyon x donem interaksiyonu dnemli bulunmustur. En diisik meyve pH degeri Dagli
(370 m) lokasyonunda 1 Agustos tarihinde (2.51) olmus, en ylksek pH degeri ise Sira¢ (1193 m) lokasyonunda 1
Eylul tarihinde (3.60) belirlenmistir. Samanci (1990), meyve suyu pH degerinin 3.3 ile 3.8 arasinda degistigini, Celik
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ve ark., (2007) Hayward cesidinin pH degerinin 3.41 oldugunu belirtmislerdir. Altuntas ve ark., (2009) meyve
olumu déneminde pH degerinin 3.27, hasat olumu déneminde ise 3.17 oldugunu belirtmislerdir. Calismamizda pH
degerleri genel olarak arastiricilarin elde ettikleri degerlerle benzerlik géstermekte olup, kiictk farkliliklarin nedeni
olarak ekoloji ve meyve olgunluk durumlari gosterilebilir.

Cizelge 4. Dagh (370 m) ve Sirag (1193 m) lokasyonlarinda Hayward kivi ¢esidinin déneme gore SCKM (%), C
vitamini (mg/100 g), titre edilebilir asit (%), pH ve kuru madde (%) degerlerindeki degisimler
Table 4. Changes in seasonal SSC (%), vitamin C (mg/100 g), titratable acid (%), pH and dry matter (%) values of
Hayward kiwifruit variety in Dagl (370 m) and Sira¢ (1193 m) locations

SCKM % C Vitamini Titre Edilebilir pH Kuru Madde %
(mg/100 g) Asit %
Lokasyon (L)
Daglh (370 m) 8,43 a 82,67 b 1,36 b 321b 13,01a
Sira¢ (1193 m) 5,45 b 92,09 a 1,46 a 3,394 12,20 b
LSDo.05 0.13 2,23 0.05 0.06 0,35
Donem (D)
1 Agustos 4,34 f 106,82 a 1,35c 2,67 c 9,69 e
15 Agustos 5,26 e 107,68 a 1,67 a 3,46 ab 11,68d
1 Eyliil 5,85 d 92,44 b 1,22d 3,50 a 12,30 ¢
15 Eylal 6,09 ¢ 83,00 ¢ 1,48b 3,39b 13,16 b
1 Ekim 9,58 b 69,46 d 1,46b 3,42 ab 14,26 a
15 Ekim 10,52 a 64,87 e 1,30cd 3,37b 14,55 a
LSDo.05 0.23 3,86 0.09 0.10 0,60
L*D
Dagl (370 m) 1 Agustos 444 g 107,98 a 1,40 ce 2,51¢g 9,94 f
15 Agustos 5,54 e 109,32 a 1,84 a 3,35 ce 11,70 e
1 Eyldl 6,08 d 90,02 bc 1,24 f 3,40 ce 12,58 cd
15 Eylul 6,64 c 77,78 de 1,28 ef 3,35 de 13,34 bc
1 Ekim 13,38 b 56,47 f 1,49 ¢ 3,36 ce 15,08 a
15 Ekim 14,52 a 54,45 f 093¢g 3,29 15,44 a
Sira¢ (1193 m) 1 Agustos 424 g 105,66 a 1,30 df 2,83 f 9,44 f
15 Agustos 4,98 f 106,04 a 1,50c 3,57 ab 11,66 e
1 Eylil 5,62e 94,86 b 1,20 f 3,60 a 12,02 de
15 Eylul 5,54 e 88,22 c 1,68 b 3,42 ce 12,98 bc
1Ekim 5,78 de 82,46 d 1,42 cd 3,49 ac 13,44 b
15 Ekim 6,52 ¢ 75,30 e 1,67 b 3,44 bd 13,66 b
LSDo.05 0.33 5.46 0.13 0.14 3,85

Meyve kuru madde miktarinin diisiik rakimh Dagli (370 m) lokasyonunda yiiksek (%13.01), yiiksek rakimli Sirag
(1193 m) lokasyonunda ise disik (%12.20) oldugu belirlenmistir. Benzer g¢alismalari yapan Bostan ve Giinay,
(2014), Ordu’da yapmis olduklar g¢alismada en dusiik TKM miktarinin % 15.38 ile 200-300 m rakimin kuzey
yoneyinde, en yiksek TKM miktarinin ise % 16.41 ile 3-100 m rakimin kuzey yoneyinde oldugunu belirtmislerdir.
Calismamizda dustik rakimli lokasyondan daha yiiksek kuru madde elde edilmesi benzer ¢alismalari yapan Bostan
ve Glnay, (2014) ve Kubal ve ark., (2017)"in bulgulari ile yiiksek oranda benzerlik tagimaktadir.
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Donemsel olarak incelendiginde ilk 6rnek alimin gerceklestigi 1 Agustos tarihinde en disiik kuru madde miktari
(%9.69) elde edilirken, 6rnek alma tarihleri siresince surekli artislar gerceklesmis ve en yuksek kuru madde
miktari 1 Ekim ve 15 Ekim tarihinde alinan meyvelerden (sirasiyla %14.26 ve %14.55) elde edilmistir. Calismamizda
ornek alma tarihleri slresince kuru madde miktarinda artislarin olmasi benzer g¢alismalari yapan Grant ve ark.,
(1994) ve Yilmaz (2016)"in bulgulariyla tam bir uyum igerisindedir.

Sonug olarak, Mersin kosullarinda, Hayward kivi ¢esidinde fiziksel ve kimyasal kalite 6zelliklerinin farkh rakimlarda
degisimi ve optimum hasat doneminin belirlenmesi amacglanmistir. Lokasyonlarin ve 6rnek alma donemlerinin
meyve et rengi parlaklik degeri (L*) hari¢ incelenen diger butiin fiziksel ve kimyasal 6zelliklere dnemli (p<0.01)
diizeyde etki yaptigi belirlenmistir.

Dagli (370 m) lokasyonunda omca basina ortalama verim 36.46 kg/omca, Sira¢ (1193 m) lokasyonunda ise omca
basina ortalama verim 44.08 kg/omca olarak belirlenmis olup, verim agisindan ¢ok buyuk farkliliklar olmamakla
birlikte ylksek rakimda yer alan Sira¢ lokasyonu 6n plana g¢ikmaktadir. Dagh (370 m) ve Sira¢ (1193 m)
lokasyonlarinda elde edilen meyvelerin kalite oranlarinin yiiksek oranda (sirasiyla %99 ve %99.5) ekstra sinifta yer
aldigi goriilmekte olup, her iki bolge kalite acisindan avantajli gortlmektedir. Meyvelerin SCKM icerikleri % 6-7’
degerine Dagli (370 m) lokasyonunda 15 Eylil tarihinde ulasirken, Sira¢ (1193 m) lokasyonunda 15 Ekim tarihinde
ulasiimis olup, erkencilik agisindan Dagh lokasyonunun avantajh oldugu soylenebilir. Meyve agirliklarinin distk
rakimh Dagli (370 m) lokasyonunda ylksek (110.07 gr), yuksek rakimli Sira¢ (1193 m) lokasyonunda ise duslk
(99.09 gr) oldugu belirlenmistir. Meyve agirhigindaki artislar 15 Eylil donemine kadar hizli, sonraki dénemlerde ise
yavas olmus ve en ylksek meyve agirligi (119.68 gr) 15 Ekim tarihinde alinan meyvelerden elde edilmistir.
Olgunluk indeksi olarak kullaniimakta olan SCKM, meyvenin yeme kalitesine ulagsmasi ve Urinin uzun sire
muhafazasi acisindan minimum %6.2 olmasi gerektigi belirtilmektedir. Bu degerlere Dagh (370 m) lokasyonunda
15 Eylll tarihinde (%6.64) ulasirken, Sirag¢ (1193 m) lokasyonunda 15 Ekim (%6.52) tarihinde ulagsmaktadir.

C vitamini degerinin yiksek rakimda daha fazla oldugu, meyve gelisim donemi boyunca C vitamini miktarinin
azaldigy, ilk 6rnek alim tarihi olan 1 Agustos tarihinde 106.82 mg/100 g olan C vitamininin, 15 Ekim tarihinde 64.87
mg/100g oldugu belirlenmistir.

Sonug olarak, Mersin ilinde yetistiriciligi son yillara hizla artan “Hayward” kivi ¢esidinin meyve kalite 6zelliklerinin,
diger kivi yetistiriciligi yapilan bolgelerdeki meyvelerin kalite 6zelliklerinden Ustiin olmasi, hasat zamaninin kivi
yetistiriciligi yapilan diger bolgelerden daha erken olmasi nedeniyle Ureticilerin Grinlerini pazarlamakta sorun
yasamadan ve daha yiiksek fiyattan degerlendirebilmesine imkan saglamasi nedeniyle boélgede kivi yetistiriciligi
onerilebilmektedir. Ayrica, bolge icin yeni bir trlin olan kivi yetistiriciliginde yapilan kilttrel uygulamalarin ve
yetistirme kosullarinin iyilestirilmesiyle daha kaliteli meyvelerin elde edilebilecegi, bolgenin Uretim deseninin
zenginlestirilmesinin miimkiin olabilecegi ve bolge Ureticilerinin gelir diizeylerinin arttirilabilecegi séylenebilir.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar gatismasi olmadigini beyan ederler. Bu galisma birinci yazarin yiksek
lisans tezinden hazirlanmistir.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar calismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI

Bu makalede insan veya hayvan deneklerle herhangi bir ¢alisma bulunmamasi nedeniyle etik onaya gerek
duyulmamaktadir.
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Sanlurfa ili peyzaj alanlarindaki gam agaclarinda son zamanlarda sirgiin yanikhig ve geriye
dogru olimler seklinde hastalik belirtileri gériilmistir. Bolgede bu tiir hastalik belirtisi
gosteren agaclarin sayisi gittikce artmaktadir. Tipik hastalik belirtisi gdsteren agacglardan
yapilan izolasyonlar sonucunda, PDA (Patates Dekstroz Agar) besi yerinde gelisen fungal
izolatlarin koloni ve sporlarinin morfolojik gozlemlere dayali olarak hastalik etmeninin
Alternaria spp.’a ait oldugu belirlenmistir. Bolge izolatlari arasindan secilen temsili
izolatlarla yapilan yapay inokulasyon sonucu ¢am fidanlari tGzerinde dogal enfekteli cam
agaclarinda gorilen belirtilere benzer belirtiler goézlenmis olup, fungal etmen bu
dokulardan yeniden izole edilmistir. izole edilen fungal etmenin morfolojik tanisi Internal
Transcribed Spacer (ITS) gen bolgesi (/ITS1-5.85 rDNA-ITS4) ve large subunit (LSU) gen
bolgesi (NL1-NL4) gogaltilip dizilenmesi ile molekiler olarak da teyit edilmistir. Gen
bankasina kaydedilen temsili izolatin (/TS igin erisim no: OR145842; LSU igin erisim no;
OR616592) sekans sonucu Alternaria alternata izolati ile %99.9 oraninda benzerlik
gostermistir. Elde edilen morfolojik ve molekiler calisma sonuglari A. alternata’nin
Turkiye’de yetisen cam agaclarinda silirgtin yanikhgi ve geriye dogru 6lim hastaligl etmeni
oldugu ilk kez bu ¢alisma ile belirlenmistir.

ABSTRACT

Shoot blight and dieback disease symptoms have been observed in the landscape areas of
Sanliurfa province of Tirkiye recently. The number of trees showing symptoms of this
type of disease is gradually spreading in the region. As a result of the isolations made from
the symptomatic trees exhibiting typical disease symptoms, it was determined that the
causative agent was Alternaria spp. based on the morphological observations of the fungal
colonies and fungal structures developing on PDA (Potato Dextrose Agar) nutrient medium.
Following pathogenicity test with using regional represantative isolates, symptoms similar
to those observed in naturally infected pine trees were observed on artificially inoculated
pine saplings and the fungal agent was re-isolated from these tissues. The morphological
identification of the fungal agent was confirmed molecularly by amplifying and sequencing
the Internal Transcribed Spacer (/ITS) gene region (/ITS1-5.85 rDNA-ITS4) and large subunit
(LSU) gene region (NL1-NL4). The sequence result of the representative isolate (Accession
number for ITS: OR145842; accession number for LSU; OR616592) registered in the
GenBank showed 99.9% similarity with Alternaria alternata isolate. According to results of
the morphological and molecular studies, this is the first report of A. alternata as a causal
agent of shoot blight and dieback death disease on pine trees growing in Tirkiye.
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GiRIS

Yaklasik 80 milyon hektarlik alani ile Turkiye, ekojik bakimdan zengin bir gesitlilige sahiptir (Aktan ve ark., 2017). Bu
biyocgesitlilik icinde ormanlar tiir ve kompozisyon bakimindan 6nem tasimaktadir. Ormanlik alanlar, 2015 yili itibari
ile yapilan arastirmalara gore (lke alaninin %28.6’sin1 olusturmaktadir (Kahriman ve ark., 2016). Ormanlik alanin
%33’liik oranini yaprakli agacglar (mese, kestane, kizilagag, glrgen, kayin gibi agac tlrleri), %48’ini igne yaprakh
agaclar (sedir, ladin, kdknar, karagam, kizilgam, sarigam gibi agac tirleri), %19’luk kismini ise karisik ormanlar
olusturmaktadir (OGM, 2015). Ulkemiz, cam tiirleri acisindan oldukca zengin bir yapiya sahiptir. Ulkemizde 400-
2100 m yiukseltilerde yer alan ve cografi olarak en genis yayilisa sahip olan ¢am tiri karagam (Pinus nigra
Arnold)’dir. Karagam yetistiriciligi 6zellikle Ege ve Akdeniz bolgelerinde oldukga yaygin olup daglik ve kullanilmayan
bos arazilere Orman Genel MidurlGgi tarafindan karacam tohumu ve fidani ekilip dikilmektedir. Karacam, toprak
ve bitki ortlsli bakimindan secici olmayip bulundugu bdélgeye hemen uyum saglayan bir 6zellige sahiptir.
Govdesinde derin catlaklar ve boz renginde gévde kabuklari vardir. Boyu 40 m’ye ulasabilen ve 1 m’den fazla en
olusturabilen silindir seklinde diizglin bir gbvdeye sahiptir. Tepe yapisi, 6l¢isiiz bir bicimde blylmeye egilimli olsa
da yuksek mintikalarda ve sik bitki ortiisiine sahip ormanlarda dar ve kii¢liktiir. Geng fidanlar ¢abuk buyir ve her
dem yesil igne yapraklara sahiptir. Karagam yumusak topraklarda kazik kok, sert ve sig yapiya sahip olan topraklarda
ise kalp kok sistemine sahiptir. Nemli, derin, agir killi, killi-kumlu ve kumlu-killi toprak kosullarinda iyi yetisir
(Anonymous, 2018a).

Ormancilikta strdirdlebilirligin saglanmasi yeterli bakim ve koruma ile mimkindir. Oksijen kaynagi bakimindan
onem teskil eden ormanlarimizi mevcut hastalik ve zararllara karsi en iyi bicimde koruyabilmek igin ilk etapta onlari
tehdit eden tehlikeleri ¢ok iyi bilmek ve bu tehlikelere karsi zamaninda tedbirler almak gerekmektedir. Ulkemizde
karagcam alanlarini tehdit eden bircok hastallk ve zararli mevcuttur. Zararlilar olarak; ¢cam kese bdocegi
(Thaumetopoea pityocampa), siinger 6riiclsi (Lymantria dispar), gam ¢ali antenli yaprak arisi (Diprion pini), gam
surglin bliklicst (Rhyacionia buoliana) ve ¢am solgunluk nematodu (Bursaphelenchus xylophilus) yaygin olarak
bulunmaktadir. Zararlilardan sonra orman agaclarinda en dnemli hastalik etmeni funguslardir. Fungus, virls ve
viroid benzeri hastalik kdkenine sahip etmenler; orman agaglarini zayiflatmak, odun dokularinda, ibre, yaprak,
tomurcuk, slirgiin, meyve ve koklerde zarar yapmak ve éldiirmek suretiyle 6nemli kayiplara yol acarlar. Armillaria
mellea (bal sapkali mantari), camgillerin en tehlikeli hastaliklarindan biridir. Melampsora pinitorqua (¢am sirgiin
bikici pasi), bilhassa sarigamlarda oldukga genis alanlarda etkilidir. Lophotdermium pinastri (cam yaprak dokimi
mantari), Peridermium pini (cam ibre kabarcik pasi) ve Coleosporium tirleri cam agaci 6limlerine sebep olmaktadir
(Anonymous, 2018b).

Yirmiden daha fazla ¢am tiiriini enfekte eden fungal etmen Diplodia pinea, ilk olarak Avusturya (Pinus nigra)
camlarinda ve iskog (Pinus sylvestris) ¢camlarinda gorilmistir (Peterson, 1981). Daha sonra 1900’lii yillarin
baslarindan beri Amerika ve civarindaki alanlarda (rizgar kesici agaglandirmalar ve park alanlar) yayginlik
gbstermistir. Giney yarimkiirede (Yeni Zelanda, Avustralya ve Giiney Afrika) ve Kaliforniya’da P. radiata ile genis
olclide yapilan agacglandirma calismalarinda bu mantar c¢ok ciddi hastaliklar ve dolayisi ile kayiplar meydana
getirmistir (Peterson, 1981). Ulkemizde ise Kahramanmaras bélgesinde P. nigra, P. brutia ve P. elderica tiirlerinde
zarar yaptigl Orman Bakanligi tarafindan rapor edilmistir (Stimer, 2000).

Gurel ve ark. (1993) kavaklarda Crytodioporthe populea, Cytospora chrysosperma; goknarlarda Cytospora abieti;
camlarda Cytospora pinastri, Lophodermium pinastri; okaliptislerde Cytospora eucalypti, Endothia gyrosa, Endothia
hawaniensis turlerini tespit etmislerdir. Diplodia sapinea, 6l siirglinler ve kozalaklar Uzerinde kisa sirede
piknidyum formuna donlserek fungal etmenin hayatta kalmasinda 6nemli rol oynayan inokulum kaynagini
olusturmaktadir (Palmer ve ark., 1988).

213


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 212-223 Arastirma Makalesi / Research Article

Soylu ve ark. (2001) Kahramanmaras boélgesi ormanlarindaki cam agaclari tGizerinde kurumalara sebep olan hastalik
etmenlerinin belirlenmesi yonelik yaptiklari ¢alismada, ¢camlarda stirglin ucu yanikhg hastalik etmeni Sphaeropsis
sapinea (Fr.) Dyko & Sutton (Diplodia pinea (Desm.) Kickx), ve Scleroderris kanseri etmeni Gremmeniella abietina
(Lagerb.) Marelet (Scleroderris lagerbergii Gremmen) ve kahverengi lekeli igne yanikhg hastaligi etmeni
Mycosphaerella pini’yi belirlemislerdir. Yapilan izolasyonlar sonucunda, fungal etmenlerin kizilgam (Pinus brutia) ve
iran cami (P. elderica) izerinde genellikle ayri ayri veya birlikte bulundugu bildirilmistir.

Tiirkiye’de Cedrus libani Gizerinde kok ve stirgiinlerde lezyonlara yol acan Diplodia sapinea adindaki fungal etmen
ilk defa rapor edilmistir (Oskay ve ark., 2018). Yine Sanliurfa’da yuritilen bir calismada, ¢camlarda (Pinus spp.)
slirglin ve igne yanikligina neden olan Neoscytalidium dimidiatum etmeni Tirkiye'de ilk defa rapor edilmistir
(Tirkélmez ve ark., 2019). Cin’de bir cam tlrQ olan Pinus bungeana’nin igne yapraklarinda yanikliga neden olan
Alternaria alternata etmeni ilk defa rapor edilmistir (Zhang ve ark., 2023). Soylu ve Kurt (2011) Orman fidanlarinda
solgunluk, kok ve kokbogazi ¢lirlikliiklerine neden olan toprak kdkenli etmenlerin belirlenmesine yonelik yaptiklar
calismalarda Sclerotinia sclerotiorum, Rhizoctonia solani, Macrophomina phaseolicola, Fusarium spp.’a ait bir ¢ok
fungal hastalik etmeninin varhgini bildirmislerdir.

Son yillarda (6zellikle son 7 yil) cam agaclarinda sicaklik artisi ve kuraklik ile birlikte artan kurumalarin etiyolojisinin
sadece abiyotik stres etmenleri olmadigi, patojen faktérinin de 6nemli rol oynadigi gorilmistir (Tirkélmez ve
ark., 2019). Kurumalardan buyik pay sahibi oldugu diisiintlen patojenin morfolojik ve filogenetik yollarla tanisinin
yapilmasi amaclanmis, daha sonra ilgili patojenin abiyotik stres kosullarina adapte olup olmadigi incelenmistir.

MATERYAL ve YONTEM

Materyal

Bu calisma, Harran Universitesi Ziraat Fakdltesi Bitki Koruma Béliimii Fitopatoloji Laboratuvarinda yiiriitilmistir.
Sanliurfa’da ¢am agaclarinin yetistirildigi peyzaj alanlarinda bulunan bitkilerden alinan 6érnekler ¢alismanin ana
materyalini olusturmustur. Ayrica calismada ¢esitli kimyasallar, alet ve cihazlar kullaniimistir. Calismada kullanilan
ornekler hastalik belirtisi gosteren, kurumakta olan ¢gam agaclarinin yaprak ve siirgiinlerinden alinmistir.

Yontem

Fungal izolasyon

Sanliurfa ili genelinde, park ve peyzaj alanlarinda hastalik belirtisi gosteren cam agaclarindan ibreli yaprak stirgiin
ve dal 6rnekleri toplanmistir (Bora & Karaca, 1970). Bu drneklerden izolasyon yapmak icin 6ncelikle PDA (Patates
Dekstroz Agar) besi ortami hazirlanmistir. Bunun igin 39 g PDA hassas terazide tartilip cam sisede 1 L saf suyun
icerisine ilave edilip homojen hale gelene kadar isitilarak karistiriimis ve 121°C’de 15 dakika otoklav edilmistir.
Otoklavdan ¢ikarilan besi ortamina 50 mg L™ antibiyotik (streptomisin) eklenip karistirildiktan sonra Petri kaplarina
esit miktarlarda dokiilmistir. Yizey sterilizasyonu igcin ¢cam agaclarindan alinan bitki 6rnekleri gesme suyu ile
durulandiktan sonra 2-4 mm’lik kiiglk pargalara ayrilip %1’lik NaOCI ¢ozeltisi igerisinde 1 dakika siire ile sterilize
edilmistir. Daha sonra 3 kez saf suda durulandiktan sonra %70’lik alkole birkag kez daldirilp tekrar 3 kez saf suda
durulandirilmistir (Kurt ve ark., 2020). Daha sonra steril kurutma kagidina alinan bitki parcaciklari kuruduktan sonra
her petriye 5 adet olacak sekilde yerlestirilmistir (Michaillides ve ark., 1992; Kilin¢ ve ark., 2022). Petri kaplarinin
etrafi parafilm ile sarilarak 25°C’deki inkiibatérde bekletilmistir. 7-10 glinliik inkiibasyon siiresi sonunda petri
kaplarinda gelisen kolonilerin rengi, sekli ve yapisi gibi makroskobik ve pigment varligi, konidi sekli, rengi, misel
varhgi, septa olusumu gibi mikroskobik 6zellikleri OLYMPUS BX5 arastirma mikroskobu araciligiyla goézlemlenip
konidi ¢ap ve uzunluklari icin 50 adet konidi sayimi yapilmistir. Cam agaclarindan yapilan izolasyonlar sonucunda
makroskobik ve mikroskobik olarak ¢cok sayida birbirine benzer izolat elde edilmis, aralarindan bir tane temsili izolat
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secilmis ve tim ¢alismalar bu izolat tizerinden devam edilmistir.

Funguslarin tek spor izolasyonu

Hastalik etmenine ait tek spordan gelisen koloniler elde etmek icin PDA (Patates Dekstroz Agar) ortaminda saf olarak
gelisen etmenden bir igne yardimi ile miselleri ve makrokonidileri alinip steril saf suda karistirilmis ve seri
seyreltmeler sonucu (10*) konidi ve misel barindiran seyreltme suyu petri kaplarina ilave edilip, besi ortaminin tim
ylzeyine yayillmistir (Soylu ve ark., 2023). Kontaminasyonu 6nlemek icin PDA ortamina antibiyotik (streptomisin)
ilave edilmistir. Petriler 5-7 giin sire ile 25°C’de inklibasyon siirecine birakilmistir. Seyreltme sonrasi tek spordan
gelisen miselden steril bistiri ile kiiglk bir hif parcasi alinarak gelismek lizere PDA igeren baska bir Petri kabina
aktarilmistir. Gelisen saf kiltrler patojenisite calismalari ve molekiler ¢alismalarda kullaniimistir.

Fungus izolatlarinin saklanmasi

Saf olarak elde edilen Alternaria spp. kiltlrleri, PDA ortami iceren Petri kaplarindaki Whatman kagitlarinda
gelistirilmistir. Bunun igin gelisen fungal etmenden steril bistiiri ile kiiglik bir par¢a alinarak steril Whatman
kagitlarinin Gzerine eklenmis ve gelismek {izere 7-10 giin boyunca 25°C’de inkiibasyona birakilmistir. inkiibasyon
sonunda lzeri misellerle kaplanan Whatman kagidi steril bir pens yardimi ile ortamdan alinip steril kabindeki Petri
kaplarinda kurutulmustur. Kurutulan izolatlar steril kagit zarflara konularak -20°C’'de muhafaza edilmistir (Uysal ve
ark., 2022).

Patojenisite testleri

Patojenisite testlerinde, kurumakta olan ¢am agaclarinin stirglinlerinden alinan 6rneklerden elde edilen izolatlar
kullanilmistir. Strgtinlerden elde edilen her izolat icin ikiser adet saglikli cam fidani kullaniimistir. Cam fidanlarinin
yapraklari %70’lik etanol ile dezenfekte edilerek siirgilinler bir igne ile yaralanarak, saf kiiltiirden bu yaralara etmen
inokule edilmistir. Kontrol bitkileri ise suni olarak acgilan yaralara steril igne inokulasyonu ile olusturulmustur.
Fidanlar, 24°C ve % 80 nem iceren iklim odasinda 1 ay inkiibe edildikten sonra, dogal kosullara alinmis; bu asamada,
iki ayri fidanin Gg farkl dalindaki strginlerine saf olarak izole edilen patojenin 10° spor mL™ konsantrasyonu
puskdrtilmustir. Kontrol bitkilerine ise saf su puskirtilmastir (Kiling ve ark., 2022). Daha sonra fidanlar,
simptomlar agisindan degerlendirmenin yapilacagi tarihe kadar dogal kosullarda sulama ve bakim islemleri yapilarak
muhafaza edilmistir.

DNA izolasyonu

Calismada Ahrens ve Seemiller (1992) tarafindan gelistirilen DNA izolasyon metodlari kiigik modifikasyonlar
yapilarak hastalikli gam agaclarinin siirglin ve ibreli yapraklarindan izole edilen saf funguslarin miselleri Gzerinden
CTAB (Cetyltrimethyl ammonium bromide) Buffer protokoliine gére TNA (Total Nukleik Asit) izolasyonu
gerceklestirilmistir (Berbee ve ark., 2003; Andrew ve ark., 2009). Bunun igin saf olarak gelistirilen miseller Petri
kaplarindan bir Cork borer ile alinip bu misel diskleri 2 mI’'lik Eppendorf tiiplere konulmustur. Eppendorf tiplerin
icine konulan fungus miselleri; Gzerine 150 uL DNA extraksiyon buffer ilave edilerek steril bir plastik cubuk
yardimiyla ezilmistir. lyice ezilen misellerin {izerine 850 pL daha DNA extraksiyon bufferi ilave edilmistir. Daha sonra
misel ekstraktini iceren tipler 500 rpm’de 5 dk santriflij edilmistir. Santrifiijden cikartilan tiplerin slipernatant
kisimlarindan (Ust faz) 600 plL alinarak steril Eppendorf tiplerine aktariimistir. Daha sonra bu tlpler sicak su
banyosunda 65°C’de 30-45 dk inkiibe edilmistir. Sicak su banyosundan ¢ikartilan ve fungusa ait DNA sollisyonunu
iceren tlplere 600 pL kloroform izoamil alkol (24:1) soltisyonu ilave edilerek 1 dk vortex ile homojenize edilmis ve
daha sonra tupler 12.000 rpm’de 10 dk santrifiij edilmistir. Santrifiijden ¢ikartilan Eppendorf tliplerinin stipernatant
kisimlarindan 500 pL alinarak yeni Eppendorf tiiplerine aktariimistir. Eppendorf tiiplerine tekrar 500 pL kloroform
izoamil alkol eklenerek 1 dk vortex ile karistirilmis ve tlpler santrifiije yerlestirilerek 12.000 rpm’de 10 dk santrifij
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edilmistir. Santrifijden cikan tliplerden tekrardan slipernatant kismindan 300 pl alinmis ve yeni tiiplere ilave
edilmistir. Eppendorf tiplerinin izerine 300 ul isopropanol alkol ilave edilerek karistirilmis daha sonra -20 °C'de 1
saat bekletilmistir. -20 °C’den ¢ikartilan Eppendorf tlpleri 12.000 rpm’de 15 dk santrifiij edilmis ve santrif(j
isleminden sonra pelet kisimlari alinmistir. Eppendorflara 1000 ul etanol (-20 °C’de %70) eklenerek 15 rpm’de 5 dk
santriflij edilmistir. Eppendorf tlplerindeki peletler daha sonra kurutma kagidinin Ulzerinde ters gevirilerek
kurutulmustur. Kurutma islemi sonrasinda 50 pl steril saf su veya TE tamponu tiiplere ilave edilmistir. Elde edilen
DNA o6rnekleri +4°C’de 24 saat bekletilmeye birakilmistir (daha sonraki kullanim igin -20°C’de muhafaza edilmistir).

Polimeraz zincir reaksiyonu (PCR)

Fungal izolatlar ITS (internal transcribed spacer) primerleri (/TS1: 5-TCCGTAGGTGAACCTGCGG-3’ ve ITS4: 5'-
TCCTCCGCTTATTGATATGC-3’) (White ve ark.,, 1990) ve LSU (large subunit) primerleri (NL1: 5’-
ACCCGCTGAACTTAAGC-3' ve NL4: 5'-TCCTGAGGGAAACTTCG-3’) (Vilgalys & Hester, 1990; Rehner & Samuels, 1994)
kullanilarak PCR y6ntemi ile tanilanmistir. PCR islemi Cizelge 1’de belirtilen kosullarda gerceklestirilmistir. Her iki
gen bolgesi de ayni PCR kosullarina tabi tutulmustur.

Cizelge 1. Calismada kullanilan ITS1-/TS4 ve NL1-NL4 primerlerinin PCR kosullari
Table 1. PCR conditions of the ITS1-ITS4 and NL1-NL4 primers used in the study

PCR Agsamalari Sicakhik Siire (dakika) Dongii Sayisi
ilk denatiirasyon 95°C 3 1
Denatiirasyon 95°C 1 35

Primer baglanmasi 55°C 2 35

Uzama 72°C 3 35

Son uzama 72°C 10 1

PCR sonucunda ¢ogalan DNA’lar %1’ lik agaroz jel araciligi ile UV 1sik altinda kontrol edilmistir.

Agaroz jel elektroforezi

Agaroz jel elektroforeziigin %1’lik agaroz,, 1X TAE (40 mM Tris, 20 mM glacial asetik asit, 1 mM EDTA) sollisyonunda,
mikrodalgada isitilarak ¢ozdurilmustir. Agaroz jel icine DNA'nin UV isik altinda gorilebilmesi icin 60 pl (1 mM stok)
etidhium bromide eklenmistir. Jel soguduktan sonra, sollsyon jel tankina dokilmus, taraklar yerlestirilmistir. Jel
polimerize olduktan sonra taraklar gikarilip 1XTAE buffer iceren elektroforez tankina alinmig, DNA marker’leri ve
ornekler ylklendikten sonra 80 voltta 80 dakika boyunca elektroforez islemi yapilmistir. Elektroforez siireci bittikten
sonra elde edilen jel, UV Transilluminator (Daihan) cihazi ile gorintilenmis ve c¢ogaltilan bant boyutlar tespit
edilmistir (Galitelli & Minafra, 1994).

BULGULAR ve TARTISMA
Fungus izolatlarinin morfolojik karakterizasyonu
Bu calismanin amaci, Sanliurfa’daki ¢cam agaclarinda kurumalara neden olan fungal patojenlerin belirlenmesidir.

Yapilan arazi gbzlemleri sonucu ¢am agaclarinda yaprak ve sirgilinlerde kuruma, dal kurumalari, dallarda yaniklik ve
geriye dogru 6lim seklindeki belirtiler gdzlenmistir (Sekil 1 ve Sekil 3A).
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Sekil 1. Arazide cam agaclarinda gézlemlenen genel kurumalar (A), izole edilen Alternaria alternata etmeninin
Petri kabindaki misel kolonisi (B) ve etmenin mikroskoptaki gortintiisa (C)
Figure 1. General drying observed on pine trees in the field (A), mycelial colony of isolated Alternaria alternata in
Petri dish (B) and microscope image of the isolated agent (C)

Cam agaclarinin hastalik belirtisinin gorildtgi sirglin ve dallarindan hastaliga neden olan Alternaria alternata tiri
izole edilmistir. Genis konukgu dizisine sahip olan Alternaria spp. fungusu ¢ok sayida saprofitik ve patojenik tirden
olusmaktadir. Yapilan izolasyon sonucunda Petri ortaminda fungal etmenin misel goriintlist siyahimsi koyu yesile
¢alan bir gériintl sergilemistir (Sekil 1B). Uzun konidiosporlara sahip zincirli bélmeli ve ters armut gériinimiinde
konidiyal yapilar olusturmustur (Sekil 1C). Miselyal yapilarin gorinti ve gelisimleri, Zhang ve ark. (2023)'nin
Bungeana cami (Pinus bungeana)’'nda rapor ettikleri Alternaria alternata etmeni ile uyum halinde olup etmen
morfolojik olarak benzer gelisimler géstermistir. A. alternata’nin hifleri kalin ve pamuksu bir yapida olup miseller ilk
basta renksizken daha sonra soluk kahverengi ve siyaha donmistir. Konidioforlar tek tek ayrilip soluk kahverengi
olarak gozlemlenmistir. 50 adet konidi 6lcimi{ sonucunda, konidilerin ortalama boy uzunlugu 88.65 um, cap
uzunlugu ise 27.10 um olarak olgUlmustlr. Fungus, konidiyal ve miselyal anamorflarinin teshis kriterlerine gore
Alternaria alternata olarak tanilanmistir. Survey calismalari, izole edilen ve birbirlerine benzer izolatlarin morfolojik
yapisinin A. alternata ile uyumlu oldugunu gostermistir. Koch postulatlari, dogal sartlarda hastalik belirtileri
gosteren ¢am agaclarindan elde edilen Alternaria sp.’nin saglkli cam fidanlarinda da benzer belirtilere yol agip
acmadigini saptamak amaciyla calismada etkili bir sekilde kullanilmistir.

Molekiiler karakterizasyon

PCR ¢alismalarinda, /TS gen bolgesi icin 600 bp, LSU gen bélgesi icin 700 bp civarinda bantlar gézlemlenmistir.
Molekiler analizler sonucu izolatlarin Alternaria alternata oldugu belirlenmistir. Cam peyzaj alanlarindan izole
edilen A. alternata etmenlerinin izolatlari, ¢ift yonlii DNA sekansi icin MEDSANTEK firmasina génderilmis ve bu
izolatlarin hepsi BLAST analiziyle A. alternata etmenine %99.9 benzer bulunmustur. Bu nedenle bu izolatlardan
temsili olarak OR145842 (ITS) ve OR616592 (LSU) erisim numarali bir izolat segilmis ve geri kalan ¢alismalar bu izolat
ile yaratllmustar. /TS ve LSU gen bolgesi primerleri ile amplifiye edilen PCR drinleri sekans analizi sonrasi, forward
ve reverse dizileri Bioedit programi (Hall, 1999) vasitasi ile birlestirilerek tek dizi haline getirilmistir. Gerekli baz
diizenlemeler sonucunda dizilerin BLAST analizi yapilmis, daha sonra NCBI (National Center for Biotechnology
Information) gen bankasindaki diger izolatlar ile karsilastiriimasi yapilmis ve izolat bilgileri Cizelge 2’de verilmistir.
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Cizelge 2. NCBI'da kayith olan 35 Alternaria tirinin ITS gen bolgesine ait bilgileri

Table 2. ITS gene region information of 35 Alternaria species registered in NCBI

izolat kodu Tiir ismi Konukgu Ulke Erisim
numarasi
CBS 879.95 Alternaria burnsii Sorghum sp. United Kingdom KP124422
CBS 103.30 A. tomato Solanum lycopersicum Netherlands KP124445
CBS 133751 A. jacinthicola Eichhornia crassipes Mali KP124438
CBS 878.95 A. jacinthicola/tenuissima Arachis hypogaea Netherlands KP124437
CBS 118817 A. burnsii/tinosporae Tinospora cordifolia India KP124424
CBS 118816 A. burnsii Rhizophora mucronata India KP124423
CBS 110.50 A. burnsii/gossypina Gossypium sp. Mozambique KP124421
CBS 107.38 A. burnsii Cuminum cyminum India KP124420
EGS 39-128 A. arborescens Pistachio USA AF347033
CBS 100.23 A. gossypina Malus domestica Netherlands KP124429
CNU131062 A. palandui Cucurbita maxima Korea K1862254
CBS 479.90 A. alternata Citrus unshiu Japan KP124319
CBS 106.24 A. alternata Malus sylvestris USA KP124298
CBS 118809 A. alstroemeriae Alstroemeria sp. Australia KP124297
CBS 106.34 A. lini linseed Ireland Y17071
CBS 102600 A. alternata Citrus reticulata USA KP124331
CBS 101.13 A. geophila Switzerland KP124392
CBS 104.32 A. gossypina Gossypium sp. Zimbabwe KP124430
CBS 102604 A. alternata Citrus x tangelo 'Minneola' Israel KP124334.
CBS 102597 A. alternata Citrus x tangelo 'Minneola' USA KP124432
CBS 195.86 A. alternata Euphorbia esula Canada KP124317
EGS 34-015 A. tenuissima pistachio USA AF347032
CBS 119399 A. alternata Citrus x tangelo 'Minneola' USA KP124361
CBS 118488 A. gaisen Pyrus pyrifolia Japan KP124427
CBS 107.36 A. gossypina Indonesia KP124431
CBS 102601 A. gossypina Citrus x tangelo 'Minneola' Colombia KP124433
CBS 121333 Alternaria longipes Nicotiana tabacum USA KP124444
Pinus- A. alternata*® Pinus sp.* Turkey* OR145842*
Blight63ITS *
Bda A. alternata China MZ823463
B2b A. alternata China MZ823467
CBS 121455 A. alternata Broussonetia papyrifera China KP124368
CBS 118810 Alternaria betae-kenyensis Beta vulgaris var. cicla Kenya KP124419
CBS 118486 A. iridiaustralis Iris sp. Australia KP124435
CBS 124392 Alternaria alternantherae Solanum melongena China KC584179

*Mevcut calismada tespit edilen tiirin ITS gen bolgesine ait izolat bilgileri.

Cizelge 2’de bulunan ve ITS gen bolgesi erisim numaralari araciligiyla elde edilen diziler ile MEGA XI (MEGA_11.0.13)
yazihm paketi kullanilarak filogenik agag olusturulmus ve diinyadaki Alternaria alternata tirleri ile olan benzerlikler
ve farkhhklar analiz edilmistir (Kumar & ark., 2016). Filogenetik analizler i¢in kullanilan izolatlar ile bu ¢alismada
tanisi yapilan OR145842 izolatinin bir araya gelmesinden elde edilen dendogram Sekil 2’de verilmistir. Dis grup
olarak Alternaria alternantherae tiri segilmistir.
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— A, bumsitenuissima strain CBS 879,95 from UK (KP124422 1)

A. tlomato strain CBS 10330 (KP124445.1]

A, paciniicola strain CBS 133751 from Mali (KP1:24438.1)

A, fecinihleolaltenuissima strain CBS 878,05 from Mauritius (KP124437.1)

Bk B B OB Ok

A

T E R

A

A. bumsziifirosporae strain CBS 118817 from India (KP124424.1)

A. burngii strain CBS 118818 from India (KP124423.1)

A, burnsiigossyping strain CBS 110,50 from Mozanbique (KP124421.1)
A. bumsil strain CBS 10738 from India (KP124420.1)

. arbore scens strain EGS 38128 from USA (AF34T033.1)
. gossypinafgrossularae strain CBS 100,23 (KP124429.1)

palandi isolate CHUT31082 from LISA (KJ352254.1)
alternaladjelucida strain CBS 470,90 (KP124319.1)

. aifermataimal strain CBS 108.24 from USa (KP124288.1)

alstrogmeariae strain GBS 1188 from Australia (KP124257.1)

, bl isolate CBS 106,34 (Y17071.1)
. alfernatatoxicogenica strain CBS 102600 from USA (KP124331)
. geophila strain CBS 101,13 from Switzedand (KP124352.1)

gossyping strain CBS 104.32 trom Zibbabwe (KP124430.7)
A, altermataidumosa strain CBS 102604 from lsrael (KP124334 1)

. gossypinatangelonis strain CBS 102887 from USA (KP 124432 1)

. altermata‘angusiovoidea strain CBS 19588 from India (KP124317.1)
. tenuwissima strain EGS 34015 from UK (AF347032.1)

. alternalal posimessiastrain CBS 1183089 from USA (KP124361.1)

. gaisen strain CBS 118488 from Japan (KP124427.1)

. gossypinagnsea sirain CBS 107.38 from Indonesia (KP124431.1)

gossypinafcolombiana strain CBS 103601 from Colombia (KP124433.1)
longipas strain CHS 121333 from USA (KP124444.1)

B Pinus blight disease agent from Sanliurfa

A aiternata isolate B4a from China (MZB23463 1)
A aitemataisolate B2b from China (MZB23467 1)
A atternatabrovssonalias strain CES 121455 from China (KP1243688.1)

A betae-kevyensis sirain CBS 118810 from Kenya (KP124419.1)

A iridiausirals strain CBS 118486 from Australia (KP124435 1)

—
oaz

A, alternantherae sirain CBS 124382 from China (KC584179.)

Sekil 2. Neighbour-joining methodu kullanilarak ¢am agaclarindan elde edilen Alternaria alternata etmeninin
(kirmizi isaretli izolat= OR145842) ITS gen bolgesine ait filogenetik analizi (MEGA XI programi kullanilarak

yapilmistir)

Figure 2. Phylogenetic analysis of the ITS gene region of the Alternaria alternata agent (red marked isolate=
OR145842) obtained from pine trees using the neighbour-joining method (performed using the MEGA XI|

program)
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Patojenisite testi ve reizolasyon

Patojenisite testi yapildiktan 20 gilin sonra inokulasyon yerlerinde kahverengi lezyonlar ve sirgin kurumalari
meydana gelmistir. Gozlemlenen simptomlar, arazide gorilen simptomlara benzer yapilarda olup, kontrol bitkisinde
herhangi bir simptom olusmamistir. Patojenisite sonucu govdelerde goriilen ilk belirtiler ve bu noktalardan elde
edilen hastalik etmeni Sekil 3'te gosterilmistir. Sera kosullarinda 2 yasindaki cam agaci siirglinlerine sprey edilen
10°® spor mL? yogunlugundaki spor soliisyonu ile yapilan patojenisite calismasi sonucunda siirgiin ve ibre
yapraklarda kurumalar meydana gelmistir.

Sekil 3. Arazideki cam agaclarinda gorilen geriye dogru 6lim (A); kabuk alti gévde nekrozu (B); patojenisite
sonucu siirglinde goriilen kuruma (C) ve ibreli yapraklarda geriye dogru kurumalar (C-D); reizolasyon
sonucu Alternaria alternata etmenine ait Petri kabi gérinttsi (E) ve mikroskop gorintisi (resim
Gzerinde 100um’lik bar gcubugu verilmistir) (F)
Figure 3. Dieback observed in pine trees in the field (A); stem necrosis under the bark (B); drying of shoots as a
result of pathogenicity (C); and retrograde drying of coniferous leaves (C-D); Petri (E) and microscope
image of Alternaria alternata as a result of reisolation (100um bar on the photo) (F)

ispanya’da Pinus halepensis tizerinde izole edilen ve geriye dogru 6liime neden olan fungal patojenler arasinda en
yaygin bulunan tiir Alternaria alternata etmeni olup bunu Leptostroma pinastri, Aspergillus niger, Diplodia pinea ve
Phomopsis sp. izlemistir (Botella ve ark., 2010). Bir diger ¢calismada Meksika’da Pinus patula agaclarini hastalandiran
etmenlerin tanimi yapilmis ve patojen olan etmenlerden bir tanesinin A. alternata odugu tepit edilmistir (Gutierrez-
Flores ve ark., 2020). Cin’de Pinus bungeana’da igne yanikligina yol agan A. alternata tiirG rapor edilmistir (Zhang
ve ark., 2023). Yine mevcut ¢alismada ¢am agaclarinda yaprak ve siirgiin kurumalarina yol agan A. alternata tiri
tespit edilmistir.
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Mevcut ¢alismada yapilan goézlemlerde, A. alternata hastalik etmeninin hangi sekilde bitkiye temas ederse etsin
surglin ve nihayetinde agag kurumalarina yol agtigi gozlemlenmistir. Fungal etmenin yara yerlerinde kolonize oldugu
ve hastaligin seyrinde bu yaralarin 6nemli rol oynadigi da goriilmustir. Bu nedenle aga¢ budanmalari sirasinda
olusan mekanik zararlarin hastaligin yayillmasinda etkili olacagl 6ngorilmdistir. Yaralanmalara abiyotik stres
faktorleri (dolu, don, kuraklk, sicakliktan dolayr gévde catlamalari ve yildirnm dismesi, vb.) yaninda vektorel
boceklerin penetrasyon kabiliyetine sahip oldugu da duslintliirse bu tip fungal etmenlerin daha hizli ve etkili
enfeksiyon yapabilecegi goz ardi edilmemelidir. Bu etmenler ve faktorler ile micadele edilmesi hastaligin
kontroliinde etkin rol oynayacaktir.

Alternaria alternata’nin veya Botryosphaeriaceae familyasina ait olan patojenlerin de benzer etkiler olusturdugu
gbz 6nlne alinirsa fakiltatif ve saprofit patojenlerin ciddi ekonomik kayiplara yol acabilecegi ve ormanlar gibi dogal
varliklarimizi tehlike altinda birakacagi 6ngérilmektedir.

Sonug olarak, bu ¢calismada Sanlurfa il genelinde parklarda ve peyzaj alanlarinda son zamanlarda kurumalara yol
acan hastalik etmeni izole edilmistir. Morfolojik ve molekiler karakterizasyonlar sonucu kurumalara neden olan
etmenin Alternaria alternata oldugu tespit edilmistir. Yapilan literatlr arastirmasinda, bu hastalik etmeninin
Turkiye’ de cam agaclarinda daha 6nce herhangi bir kaydi bulunmamakla birlikte, etmenin bélgede ve Tiirkiye’de
¢am agaclarinda hastalik etmeni oldugu ilk defa bu calisma ile tespit edilmistir. Cam agaclarinin kurumasiyla ilgili
olarak bolgede yiritilmis herhangi bir calisma bulunmamaktadir. Bu hastalik etmeninin daha 6nce Cin’de yetisen
camlarda gorildiagi bildirilmistir (Wang & Guo, 2007; Zhang ve ark., 2023). Mevcut ¢alisma ile agaclarin kurumasina
neden olan biyotik etmenin arastiriimasi, belirlenmesi ve hastalikla miicadele olanaklarinin gelistiriimesinde 6nemli
bir adim atilmistir. Cam agaclarinda sorun teskil eden bu hastalik etmeninin hastalik siddeti ve hastalik indekslerinin
belirlenmesi hakkinda nasil bir miicadele metoduna basvurulmasi gerektigi hakkinda ilk asama tamamlanmustir.
Bitkinin savunma mekanizmasinin 6zellikle biyokimyasal tepkilerinin belirlenmesi hem cevre saghgi hem de
dayanikli turlerin gelistirilmesi igin dGnemli bir kriter olacaktir.
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o D [EOED

Bu ¢alisma, ‘Sultan’ ali¢ cesidinde iki farkli yuikselti (117 m/Antakya ve 812 m/Belen) ve lg
yetistirme sezonunun (2020, 2021 ve 2022 yillari) bazi fenolojik donemlere ve meyve kalite
ozelliklerine etkisini belirlemek amaciyla yilrutilmustir. Calismada fenolojik 6zelliklerden
ilk ciceklenme, tam ciceklenme, ciceklenme sonu ve hasat tarihi belirlenmistir. Meyve
kalite 6zelliklerinden meyve agirhigi (g), meyve eni (mm), meyve boyu (mm), ¢cekirdek sayisi
(adet meyve), cekirdek agirlig (g adet?), yenilebilir meyve orani (%), suda ¢éziinebilir kuru
madde icerigi (SCKM %), pH ve titre edilebilir asit icerigi (TEA %) degerlendirilmistir. Ayrica,
meyve kabuk ve et rengi 6l¢climleri yapilmistir. Elde edilen sonuglara gore, ‘Sultan’ ¢esidinin
ciceklenme donemleri, hasat tarihi ve meyvenin fiziksel 6zelliklerinin yikselti ve yetistirme
sezonu tarafindan etkilendigi belirlenmistir. ‘Sultan’ ali¢ gesidinin 117 m yukseltideki
ortalama tam ciceklenmesi ve hasat tarihi 812 m’ye gore sirasiyla ortalama 15 gin ve 22
gilin daha erken gergeklesmistir. Ancak, ‘Sultan’ ¢cesidinin 812 m rakimdaki ortalama meyve
agirhginin 117 m rakima gore %28.74 daha yiksek oldugu belirlenmistir. Sonug olarak,
‘Sultan’ alig gesidinde 6zellikle meyve iriligi bakimindan 812 m ve erkencilik bakimindan
117 m yikseltide yetistiriciliginin 6n plana ¢iktigi sdylenebilir.

ABSTRACT

This study was carried out to determine the effects of two different altitudes (117
m/Antakya and 812 m/Belen) and three growing seasons (2020, 2021, and 2022 years) on
some phenological periods and fruit quality characteristics of the ‘Sultan’ hawthorn
cultivar. In the study, phenological stages such as first flowering, full flowering, end of
flowering, and harvest date were observed. Fruit weight (g), fruit width (mm), fruit length
(mm), number of seeds per fruit (pcs fruit?), seed weight (g pcs?), edible fruit ratio (%),
total soluble solids (TSS %), pH and titratable acidity (%) were investigated. In addition, fruit
skin and flesh colors were measured. According to the results, the flowering periods,
harvest date and physical properties of the fruit were affected by the altitude and growing
season in the ‘Sultan’ cultivar. The full flowering and harvest date of the ‘Sultan’ hawthorn
cultivar grown at 117 m were 15 days and 22 days earlier, respectively, compared to 812
m. However, the average fruit weight of the cultivar was 28.74% higher at 812 m compared
to 117 m. As a result, favorable results were obtained from the cultivation of the ‘Sultan’
hawthorn cultivar, especially at an altitude of 812 m for fruit size and 117 m for earliness.

Cite/Atif

Kilig, D., Caliskan, O., & Bayazit, S. (2024). ‘Sultan’ ali¢ ¢esidinde yUkselti ve yetistirme sezonunun meyve kalite 6zelliklerine
etkileri. Mustafa Kemal Universitesi Tarim Bilimleri Dergisi, 29 (1), 224-233. https://doi.org/10.37908/mkutbd.1383824



https://dergipark.org.tr/tr/pub/mkutbd
https://dergipark.org.tr/tr/pub/mkutbd
https://doi.org/10.37908/mkutbd.1383824
https://orcid.org/0000-0002-4076-7594
https://orcid.org/0000-0002-2583-9588
https://orcid.org/0000-0003-4619-3891

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 224-233 Arastirma Makalesi / Research Article

GiRIS

Gulgiller (Rosaceae) familyasindan Crataegus cinsini olusturan bitkiler ali¢ olarak adlandiriimaktadir. Alig, iri meyveli
ve mayhos tada sahip olmasiyla ‘eksi erik’ olarak da isimlendirilmektedir(Caliskan ve ark., 2022). Diinya’da ve
Ulkemizde en fazla yayihs gosteren ali¢ tiirii C. monogyna olup, bu tir Tirkiye’nin her bdlgesinde yayilig
gdstermektedir. Simdiye kadar, Anadolu’da 30’dan fazla ali¢ tiiriiniin varligi tespit edilmistir (Dénmez ve Ozderin,
2019).

Alicin meyve, yaprak ve gicekleri flavonoidler, vitaminler, saponin, organik asitler, fenolik bilesikler ve eterik yaglar
gibi antioksidan ozellikteki bilesiklerce oldukca zengindir ve bu bilesiklerin insan saghgina faydali oldugu
belirtilmektedir (Caliskan ve ark., 2012; Dursun ve ark., 2021; Turkmen ve ark., 2023). Alic meyveleri yaygin olarak
taze tiketilmekle birlikte, marmelat, recel ve sirke yapiminda da kullanilmaktadir. Cicek ve yapraklari tibbi bitki
olarak (Caliskan ve ark., 2016), gosterisli ¢iceklere sahip C. laevigata turi ise sls bitkisi olarak kullanilmaktadir
(Caliskan ve ark., 2022).

Ali¢ Glkemizde yaygin olarak dogadan toplanarak degerlendirilmekle birlikte, son yillarda iri meyveli (>15 g) ve
mayhos meyve tadina sahip ‘Sultan’ ali¢ cesidinin (Caliskan ve ark., 2018) tiiketiciler tarafindan talep gérmesiyle bu
cesidin orijini olan Hatay’in Belen ilgesi disinda Adana, Mersin, Kahramanmaras ve Osmaniye gibi illerde kapama
meyve bahgesi sayisinin arttigi bilinmektedir (Bayazit ve ark., 2018).

Caliskan ve ark. (2016), tliman iklim meyvesi olan alicin Akdeniz Bélgesinde de yetistiriciliginin yapilabildigini, ancak
bu turan farkli yikseltilerdeki meyve kalite 6zelliklerinin degisebilecegini belirtmislerdir. Nitekim ceviz (Bayazit ve
ark., 2020), cilek (Giindiiz & Ozbay, 2018), kayisi (Naryal ve ark., 2020) ve nar (Yaman ve ark., 2015) gibi meyve
turlerinde yulkseltinin meyvenin olgunlasma zamani, meyve rengi ve meyve iriliginde farkliliklar olusturdugu
arastiricilar tarafindan bildiriimektedir. Aslantas ve Karakurt (2007), meyve tirlerinde yikseltiye bagl olarak
meyvenin hasat tarihi, meyve iriligi, meyve sekli, meyve rengi ve aromasinda farkliliklar olusmasinda yetistiricilik
yapilan bélgenin sicaklik, isiklanma ve yagis gibi ekolojik kosullarin etkisinin oldugunu ifade etmislerdir. Bu nedenle,
cesidin hasat sezonun diizenlenmesi yaninda basaril bir yetistiricilik icin farkh ylikseltilerdeki meyve kalitesindeki
degisimlerin belirlenmesi énemli gorilmektedir. Luo ve ark. (2014), Fuji elma gesidinde yiikseltinin artmasiyla
birlikte yapraktaki fotosentez orani ve yaprak su kullanim etkinligi yaninda meyve eti sertliginin, seker-asit oranin
ve meyve renk Ozelliklerinin daha yiksek degerlere sahip oldugunu ve daha iyi meyve tadi olustugunu
bildirmislerdir. Ayrica, Cantin ve Gracia (2021) elma yetistiriciliginde yiikseltinin ¢eside bagl olarak meyvenin fiziksel
ve kimyasal 6zelliklerini etkileyerek tiiketici tercihlerini degistirebildigini ve bu nedenle yetistirme yeri faktoriiniin
yetistiricilikte goz 6ntinde bulundurulmasi gerektigini ifade etmislerdir.

Bu g¢alismanin amaci, ‘Sultan’ alig gesidinde iki farkl yikselti ve (¢ yetistirme sezonunun bazi fenolojik dénemlere
ve meyve kalite 6zelliklerine etkisini belirlemektir.

MATERYAL ve YONTEM

Bu calisma, Hatay’in Belen ilgesine baglh Kémircukuru Mahallesinde bulunan bir tiretici bahgesi (yikseklik; 812 m)
ile Hatay Mustafa Kemal Universitesi kampiis alaninda bulunan ‘Sultan’ ali¢ (yiikseklik; 117 m) bahcelerinde 2020,
2021 ve 2022 yillarinda yirtttlmustir. Cahisma alanindaki bitkilerin yillik teknik ve kdltirel islemleri standart olarak
gerceklestirilmistir. Her iki ylkseltide goble budama sistemi ile budanan ve verime yatmis olan agaclardan meyve
kabuk renginin yesil-sari oldugu ve suda ¢Ozinebilir kuru madde miktari (SCKM) %17 oldugunda hasat
gerceklestirilmistir (Dursun ve ark., 2021).

Calismada, her iki yikseltiden ‘Sultan’ ali¢ cesidine ait 20’ser agag icerisinden benzer bliyime ve gelisme gosteren
bes agac secilmis ve bu agaclarda fenolojik 6zelliklerden ilk ciceklenme (%5 ciceklenme), tam ciceklenme (%70
ciceklenme), ciceklenme sonu (%95 tag yaprak dokiimii) ve hasat tarihi gozlenmistir. Her iki ylikseltide hasat edilen
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meyvelerde meyve agirligi (g), meyve eni (mm), meyve boyu (mm), meyve eti sertligi (kg-kuvvet), cekirdek sayisi
(adet meyve?), cekirdek agirhgi (g adet?), yenilebilir meyve orani (%), suda ¢éziinebilir toplam kuru madde icerigi
(SCKM %), pH, titre edilebilir asit icerigi (TEA %) ve SCKM/Asit orani belirlenmistir. Yenilebilir meyve orani, toplam
meyve agirhgindan toplam gekirdek agirhiginin g¢ikarilmasi ve bu degerin toplam meyve agirligina bolindp, 100 ile
¢arpilmasiyla hesaplanmistir. Titre edilebilir asit igeriginin belirlenmesi icin 5 ml meyve suyu 100 ml’ye saf su ile
tamamlanmis ve bu karisim pH’si 8.10 olana kadar 0.1 N NaOH ile titre edilmistir. Meyve suyu asit icerigi hakim asit
olan malik asit cinsinden hesaplanmistir. Meyve kabuk ve et rengi 6lctimleri renk 6lcer (Minolta CR-300) ile L, a*,
b*, C ve h® degerleri olarak incelenmistir. Meyve kalite analizleri, U¢ tekerriirlii ve her tekerriirde 20 meyve olacak
sekilde gergeklestirilmistir. Bu amagla, her bir agacin dort farkli ydoniinden yaklasik 2 kg meyve 6rnegi analizler igin
toplanmis ve bu orneklerin icerisinden tesadiifen secgilen 60 meyvede fiziksel ve kimyasal analizler
gerceklestirilmistir (Caliskan ve ark., 2018).

Galismanin yuratuldigi, 2020, 2021 ve 2022 yillarina ait, iki farkli rakimda gergeklesen minimum, maksimum ve
ortalama sicakliklar Sekil 1’de sunulmustur.
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Sekil 1. Calismanin yarattldigi 117 m/Antakya (A) ve 812m/Belen (B)’deki 2020, 2021 ve 2022 yillarini iceren
minimum, maksimum ve ortalama sicaklik degerleri
Figure 1. Minimum, maximum and average temperature values for 2020, 2021 and 2022 at 117 m/Antakya (A)
and 812 m/Belen (B) in the study area
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Bu calismadan elde edilen veriler Faktériyel Diizende Tesadif Parselleri Deneme desenine gore analiz edilmis (SAS,
2005) ve 6nemli gikan ortalamalar arasindaki farkliliklar LSD testine gore belirlenmistir.

BULGULAR ve TARTISMA

Farkl rakimlarda yetistirilen Sultan alig ¢esidine ait fenolojik dénemlere ait sonuglar Cizelge 1'de sunulmustur.
‘Sultan’ alig cesidinin ciceklenme 6zellikleri ve hasat tarihleri ylkseltiye ve yillara bagli olarak farkhliklar gostermistir.
Buna gore, Sultan ali¢ cesidi 117 m yiikseltide yetistirildiginde, ciceklenme tarihleri 2020 yilinda 04 Nisan-19 Nisan;
2021 yilinda 14 Nisan-28 Nisan ve 2022 yilinda 10 Nisan-24 Nisan tarihleri arasinda gergeklesmistir. Bu ¢esidin 812
m’deki ciceklenme tarihi 2020 yilinda 28 Nisan-11 Mayis arasinda; 2021 yilinda 21 Nisan-05 Mayis arasinda ve 2022
yilinda 24 Nisan-09 Mayis arasinda meydana gelmistir.

Cizelge 1. ‘Sultan’ ¢esidinde ylikselti ve yetistirme sezonunun fenolojik 6zelliklere etkileri
Table 1. Effects of altitude and growing season on phenological characteristics of 'Sultan' cultivar

Yikselti (m) Lokasyon Yetistirme . ik . Tam Cigeklenme Hasat tarihi
Sezonu ¢iceklenme ¢iceklenme sonu
2020 04 Nisan 11 Nisan 19 Nisan 21 Agustos
2021 14 Nisan 21 Nisan 28 Nisan 01 Eyll
117 Antak
ntakya 2022 10 Nisan 18 Nisan 24 Nisan 25 Austos
Ortalama 08 Nisan 15 Nisan 23 Nisan 25 Agustos
2020 28 Nisan 05 Mayis 11 Mayis 21 Eylal
2021 21 Nisan 28 Nisan 05 Mayis 13 Eyldl
12 Bel
8 elen 2022 24 Nisan 01 Mayis 09 Mayis 16 Eylil
Ortalama 24 Nisan 30 Nisan 09 Mayis 16 Eylal

Ug yillik ortalama verilere gore, ‘Sultan’ cesidinde 117 m’de ilk ciceklenme, tam ciceklenme ve ¢giceklenme sonu
tarihleri sirasiyla 08 Nisan, 15 Nisan ve 23 Nisan olarak belirlenirken, bu ¢esidin 812 m’de ilk gcigeklenme tarihi 24
Nisan, tam ciceklenme tarihi 30 Nisan ve cigeklenme sonu 09 Mayis olarak belirlenmistir. Bu gozlemlere gore, 117
m rakimda yetistiriciligin ‘Sultan’ ¢esidinde, 812 m’ye gore, ilk ciceklenmede 16 giin, tam ciceklenmede 15 giin ve
ciceklenme sonunda 16 giin erkencilik sagladigi tespit edilmistir (Cizelge 1). Yikseltinin ‘Sultan’ gesidinin hasat
tarihlerine etkileri incelendiginde, 117 m’de hasat tarihi 2020 yilinda 21 Agustos, 2021 yilinda 01 Eylil ve 2022
yilinda 25 Agustosta gerceklesmistir. Bu ¢esidin 812 m’deki hasat tarihleri 2020, 2021 ve 2022 yillarinda sirasiyla,
21 Eylul, 13 Eylul ve 16 Eylul olarak belirlenmistir. Bu gesidin 117m/Antakya ekolojisinde 6zellikle 2020 yilindaki
erken olgunlasmanin (21 Agustos) bu yilin haziran, temmuz ve agustos aylarindaki maksimum (42.40 C®ile 44.10C°
arasinda) ve ortalama sicakliklarinin (26.35 C° ile 30.29 C° arasinda) diger yillara gére daha yiiksek olmasi (Sekil 1)
ve bu nedenle ¢esidin biylme derece sicakliklarini daha erken karsilamasindan kaynaklanmis olabilir. Benzer
sekilde, 812 m/Belen’de 2021 yilindaki erkenciligin gerek ciceklenme déneminde gerekse ciceklenme sonrasindaki
minimum ve ortalama sicakliklarin daha yiksek gerceklesmesinden kaynaklandigi séylenebilir. Ayrica, ¢esidin 117
m’deki meyve olgunlasma tarihinin 812 m’ye gore, yillara bagli olarak, 12 glin ile 31 giin arasinda degisen siirelerde
erken gergeklestigi belirlenmistir. Ug yillik ortalamalara gére, ‘Sultan’ cesidi 117 m’de 25 Agustosta hasat edilirken,
812 m’de 16 Eylilde hasat edilmistir. Gorildigi Gzere, duslik rakimda yetistirilen ‘Sultan’ ali¢ ¢esidinde 22 giinlik
bir erkencilik tespit edilmistir. Ozbek (1977), meyve agaclarinda ayni ekolojide her 100 m’lik yikselti artisinin
sicakligin 0.6 °C dismesine neden olarak her 33 m’de ¢iceklenme ve olgunlasmanin 1 giin geciktigini bildirmistir.
Buna gore, bu ¢alismadan elde edilen yaklasik 700 m’lik yiikselti farkindan hasadin 22 giin gecikmesi Ozbek
(1977)'nin verileriyle uyumlu bulunmustur. Bununla birlikte, Erol (2014), ylkseltiye bagh olarak sicaklik azalmasinin
soguma oraninin zamana, yer, hava nemi ve topografya kosullarina gére degiskenlik gosterebilecegini de ifade
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etmistir. Ug yillik sicaklik verileri karsilastirildiginda, 812 m’deki mayis, haziran, temmuz ve agustos aylarindaki
(ciceklenme ve meyve gelisim periyodu) ortalama sicakliklarin 117 m’de aylara gore degismekle birlikte 3°Cile 7°C
arasinda daha dusuk gerceklemesi de bu sonuglari desteklemistir. Naryal ve ark. (2020), kayisida yapmis olduklari
calismada her 100 m’lik yiikselti artisinin giceklenme ve meyve olgunlasmasini 3 ile 7 glinlik geciktirdigini
bildirmislerdir. Benzer sekilde, Yaman ve ark. (2015), ‘Hicaznar’ ¢esidinde her 100 m’lik yukseltinin meyve
olgunlagmasini 3 ile 5 glin geciktirdigini bildirmislerdir.

‘Sultan’ ali¢ cesidinde meyve kalite 6zelliklerinin ylkselti ve yetistirme sezonu tarafindan istatistiksel olarak 6nemli
dizeyde (p<0.01) etkilendigi belirlenmistir. Bu ¢esidin 812 m’deki meyve agirligi, meyve eni ve meyve boyu degerleri
(sirasiyla, 16.17 g, 32.62 mm ve 28.63 mm) 117 m’ye gore daha yliksek bulunmustur (sirasiyla, 12.56 g, 29.45 mm
ve 24.28 mm) belirlenmistir. Ayrica, en ylksek meyve agirligi, meyve eni ve meyve boyu degerleri 2022 yilinda
(sirasiyla, 15.64 g, 32.31 mm ve 29.57 mm) elde edilmistir. Calismada, yiikselti ve yetistirme sezonu interaksiyonun
meyve agirligl ve meyve boyutlarini istatistiksel olarak 6nemli diizeyde etkiledigi tespit edilmistir.

Meyve eti sertligi bakimindan, 'Sultan’ ¢esidinde en sert meyveler 117 m yiikseltide (4.87 kg-kuvvet) belirlenmistir.
Bu gesitte en yilksek meyve eti sertligi 2020 ve 2021 yillarinda (sirasiyla, 4.75 kg-kuvvet ve 5.04 kg-kuvvet) elde
edilirken, en diisiik meyve eti sertligi 2022 yilinda (2.73 kg-kuvvet) belirlenmistir.

‘Sultan’ ¢esidinin meyvedeki cekirdek sayisi yikseltiye bagl olarak degismezken, yetistirme sezonuna bagl olarak
meyvedeki gekirdek sayisi istatistiksel olarak 6nemli farkliliklar gbstermistir. Bu ¢esitte meyvedeki ¢ekirdek sayisi en
yiiksek 2020 sezonunda (2.94 adet meyve) saptanmistir. ‘Sultan’ cesidinde en yiiksek cekirdek agirligi 812 m’de
(1.61 g) elde edilmistir. Ug yillik verilere gore, bu cesitte en diisiik cekirdek agirhigi 0.58 g ile 2021 yilinda tespit
edilmistir. Ayrica, cekirdek agirliginin yikselti ve vyetistirme sezonu interaksiyonu tarafindan etkilendigi
saptanmistir. ‘Sultan ‘ ¢esidinde 812 m’deki yenilebilir meyve orani (%86.60) 117 m’ye (%83.39) gore daha yiksek
bulunmustur. Yetistirme sezonuna gore, en yiiksek yenilebilir meyve orani 2021 ve 2022 yillarinda (sirasiyla, %89.12
ve %87.15), en disik yenilebilir meyve orani 2020 yilinda (%79.47) saptanmistir. Ylkselti x yetistirme sezonu
interaksiyonun, yenilebilir meyve oranini istatistiksel olarak 6nemli diizeyde etkiledigi belirlenmistir (Cizelge 2).

Cizelge 2. ‘Sultan’ gesidinde yikselti ve yetistirme sezonunun meyvenin fiziksel 6zelliklerine etkileri
Table 2. Effects of altitude and growing season on the physical properties of the fruit in the 'Sultan’ cultivar

. Meyve Sertlik. Cekirdek Cekirdek  Yenilebilir
. Meyve Meyve eni .
Degiskenler agirhi3 (g) (mm) boyu (kg- sayisi (adet agr. (g meyve
(mm) kuvvet) meyve!) adet?) orani (%)

Yiikselti (Y)
117 m 12.56 b 29.45b 24.28 b 4.87 a 2.72 1.18b 83.89 b
812 m 16.17 a 32.62a 28.63 a 3.48 b 2.65 1.61a 86.60 a
LSD (%5) 0.76 1.07 0.68 0.65 0.D. 0.30 2.69
Yetistirme Sezonu (YS)
2020 14.35b 3143 a 25.82 b 4,75 a 294a 1.94 a 79.47 b
2021 13.10c 29.37 b 2398 ¢c 5.04a 2.55b 0.58 b 89.12 a
2022 15.64 a 32.31a 29.57 a 2.73b 2.56b 1.66 a 87.15a
LSD (%5) 0.94 1.31 0.83 0.80 0.38 0.37 3.29
YxYS ok ok * 0.D. 0.D. * ok

*:p<0.05, **:p<0.01, 0.D. Onemli degil.

Bu calisma, aligta meyve iriliginin yikseltiye bagh olarak arttigini agikca géstermistir. Buna karsin, cilek (Glindliz ve
Ozbay, 2018), nar (Yaman ve ark.,2015), kayisi (Naryal ve ark., 2020) ve kivi (Zenginbal ve Ozcan, 2018) gibi meyve
turlerinde yapilan ¢alismalarda, meyve iriliginin ylkseltiye bagl olarak azaldigi belirtilmistir. Bu durumun yukselti
arttikca meydana gelen iklim kosullarinin meyve iriligini olusturan hiicre bélinmesini olumsuz etkilenmesinden
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kaynaklanabilecegi belirtilmistir (Aslantas & Karakurt, 2007). Calismamizda alicta ylikseltiye bagh olarak meyve
iriliginin artmasinin, iman iklim meyve tird olan aligta ¢esidin soguklama gereksiniminin 812 m’de yeterince
karsilarken, 117 m’de bunun yetersiz kalmasindan kaynaklanmis olabilecegi ifade edilebilir. Nitekim Fischer (2000),
meyve tirlerinin soguklama sirelerinin yetersiz diizeyde kalmasi durumunda meyve irilig§inde azalmalar meydana
gelebildigini ifade etmislerdir.

‘Sultan’ cesidinde meyvenin bazi kimyasal 6zelliklerinin ylkselti ve yetistirme sezonu tarafindan istatistiksel olarak
etkilendigi belirlenmistir (Cizelge 3). Cesidin 117 m’deki SCKM igeriginin (%17.88) 812 m’ye gore (%16.97) daha
ylksek oldugu tespit edilmistir. Yetistirme sezonlari incelendiginde, bu gesitte en yiiksek SCKM igerigi 2021 yilinda
(%17.75) saptanirken, en dislik SCKM icerigi 2020 yilinda (%16.97) saptanmistir. Bununla birlikte, ‘Sultan’ cesidinde
yukseltinin meyvenin pH, TEA ve SCKM/TEA degerlerini istatistiksel olarak 6nemli dizeyde etkilemedigi
bulunmustur.

Bu gesitte en yiiksek pH ve TEA orani 2022 yilinda (sirasiyla, 3.41 ve %1.87) belirlenirken, en disik pH ve TEA orani
2020 yilinda (sirasiyla, 3.09 ve %1.33) belirlenmistir. Cesidin SCKM/TEA orani %9.51 (2022) ile %12.81 (2020)
arasinda degisim gostermistir. ‘Sultan’ alic cesidinde yuikselti x yetistirme sezonu interaksiyonu asit ve SCKM/TEA
oranini istatistiksel olarak dnemli diizeyde etkilemistir. Bu sonuglara benzer olarak, kivide (Zenginbal ve Ozcan,
2018) ve narda (Yaman ve ark., 2015) yapilan galismalarda yiikseltinin meyvenin SCKM icerigini azalttigi
belirtilmistir. Bunun yikseltiye bagli olarak sicakligin azalmasiyla meyvedeki kuru madde birikiminin azalmasindan
kaynaklandigi bildirilmistir (Snelgar ve ark., 2005). Benzer sekilde, Fischer ve ark. (2022), yiikseltiye bagli olarak
meyvenin SCKM icerigindeki azalmanin meyve tirinin blyime derece sicakliklarinin yeterince karsilanmamasi
yaninda optimumun altindaki disik gece sicakliklarinin sekerlerin meyveye tasinmasina engel olmasindan
kaynaklandigini belirtmislerdir. Ayrica, yetistirme sezonlarindaki meyvenin kimyasal igerigindeki farklliklarin hasat
donemindeki iklim kosullari (sicaklik, i1siklanma, bulutluluk) ve meyvenin olgunluk asamasindan kaynaklandigi
soylenebilir.

Cizelge 3. ‘Sultan’ ¢esidinde ylikselti ve yetistirme sezonunun meyvenin kimyasal 6zelliklerine etkileri
Table 3. Effects of altitude and growing season on the chemical properties of the fruit in the 'Sultan’ cultivar

Degiskenler SCKM (%) pH TEA (%) SCKM/TEA orani
Yiikselti (Y)

117 m 17.88 a 3.24 1.68 10.92
812 m 16.97 b 3.22 1.58 10.05
LSD (%5) 0.49 0.D. 0.D. 0.D.
Yetistirme Sezonu (YS)

2020 16.97 b 3.09¢ 1.33¢c 12.81a
2021 17.75a 3.20b 1.69b 10.72 b
2022 17.55ab 341a 1.87 a 9.51c
LSD (%5) 0.61 0.05 0.13 0.74
YXYS * 0.D. * ok

*:p<0.05, **:p<0.01, 0.D. Onemli degil.

‘Sultan’ ali¢ cesidi yetistiriciliginde yiikselti ve yetistirme sezonunun meyve kabuk ve et rengi 6zelliklerine etkileri
istatistiksel olarak dnemli bulunmustur (Cizelge 4 ve Cizelge 5). Buna gore, meyve kabuk rengi parlakliginin 812 m’de
(78.68) en yiiksek oldugu belirlenmistir. Yetistirme sezonu bakimindan, en parlak meyveler (L) 2020 ve 2022
yillarindan (sirasiyla, 77.94 ve 79.83) elde edilmistir. Meyve kabuk renginde yesil rengi gbsteren negatif a* degeri
117 m’de daha disik (-6.82) bulunmustur. En ylksek kabuk rengi yesil degeri -7.85 ile 2022 yilinda o6lgtlmistar.
Meyve kabuk rengindeki sari renk degerini gosteren pozitif b* degeri 812 m’de en yiksek olarak (47.25)
belirlenmistir. Bununla birlikte, 117 m’de yetistirilen ‘Sultan’ ¢esidinin distk L, a* ve C degerleri ile daha koyu sari
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renge sahip oldugu saptanmistir. Meyvede sari kabuk renginin 2022 yilinda (48.75), diger yillara gore daha yiksek
oldugu tespit edilmistir. Meyve kabuk rengindeki yogunlugun (diistik C degeri) 117 m rakimda (43.48) daha yiksek
oldugu olclilmustir. Ayrica, 2020 ve 2021 yillarindaki meyvelerin daha koyu sari renkli olduklari (sirasiyla, 43.53 ve
44.18) saptanmistir. Meyve kabugundaki hue ac¢i degerinin yilkselti ve yetistirme sezonundan istatistiksel olarak
etkilenmedigi belirlenmistir.

Cizelge 4. ‘Sultan’ cesidinde ylikselti ve yetistirme sezonunun meyvenin kabuk rengi 6zelliklerine etkileri
Table 4. Effects of altitude and growing season on fruit skin color characteristics of 'Sultan’ cultivar

Degiskenler L a* b* C h°
Yiikselti (Y)

117 m 77.02b -6.82 a 42.69b 43.48 b 101.49
812 m 78.68 a -7.56 b 47.25a 47.86 a 98.69
LSD (%5) 1.64 0.59 1.41 1.39 O.D.
Yetistirme Sezonu (YS)

2020 7794 a -7.14a 42.75b 43,53 b 102.33
2021 75.78 b -6.59 ab 43.41b 44,18 b 98.87
2022 79.83 a -7.85b 48.75a 49.30 a 99.07
LSD (%5) 2.01 0.72 1.73 1.70 O.D.
YxYS * * *ok *ok 0.D.

*:p<0.05, **:p<0.01, 0.D. Onemli degil.

Meyve kabuk rengine benzer sekilde distk L, a* ve C degerleri (sirasiyla, 71.24, -9.36 ve 38.71) ile 117 m’de
yetistirilen ¢esidin 812 m’dekilere gore daha sari meyve et rengine sahip oldugu tespit edilmistir (Cizelge 5). Bununla
birlikte, en ylksek b* degeri 39.37 ile 812 m’de yetistiricilikten elde edilmistir. Meyve et renk 6zelliklerinin
yetistirme sezonlarina gore degisimi istatistiksel olarak 6nemli bulunmustur. ‘Sultan’ ¢cesidinde en parlak meyveler
2022 yilinda elde edilirken, en diistk yesil renk -8.48 ile 2021 yilinda elde edilmistir. Sari rengi gésteren b* degeri
2022 yilinda en yiksek (39.92) olarak 6lgtlirken, sari rengin koyulugu en diisiik 2022 yilindan (41.11) elde edilmistir.
Meyve eti rengi h° degeri en yiksek 105.95 ile 2020 yilinda saptanmistir. Ayrica, yukselti x yetistirme sezonu
interaksiyonunun tiim renk 6zelliklerini (a* degeri harig) istatistiksel olarak 6nemli diizeyde etkiledigi belirlenmistir.

Cizelge 5. ‘Sultan’ ¢esidinde ylikselti ve yetistirme sezonunun meyvenin et rengi 6zelliklerine etkileri
Table 5. Effects of altitude and growing season on fruit flesh color characteristics of 'Sultan’ cultivar

Degiskenler L a* b* C h°
Yiikselti (Y)

117 m 71.24 b -9.36 37.51b 38.71b 103.90
812 m 74.34 3 -10.05 39.37 a 40.72 a 104.49
LSD (%5) 1.46 0.D. 1.03 0.89 0.D.
Yetistirme Sezonu (YS)

2020 72.64 ab -10.45b 36.95¢ 38.52b 105.95 a
2021 71.73 b -8.48 a 38.46 b 39.52b 102.56 b
2022 73.99a -10.18 b 39.92a 41.11a 104.06 ab
LSD (%5) 1.79 1.65 1.26 1.09 2.72
YXYS * 0.D. ok ** *

*:p<0.05, **:p<0.01, 0.D. Onemli degil.
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‘Sultan’ ¢esidinin temel renk 6zelligi hasat déneminde yesil-sari veya sari renge sahip olmasidir (Caliskan ve ark.,
2018). Bu cesidin meyvelerinin disik rakimda ¢ogunlukla sari renkli oldugu géruliirken, yikseltinin artmasiyla
meyve kabugunda yesil-sari renk olusumunun arttig tespit edilmistir. Fischer ve ark. (2022), meyve tirlerinde
ylkseltiyle meyve kabuk renginde yogunlugun arttigini bildirmislerdir. Bunun, ylikselti artisi ile i1siklanma ve
radyasyonun artmasi sonucunda antosiyanin sentezinin olumlu yonde etkilemesinden kaynaklandigi ifade
edilmistir. Ayrica, elma (Lakatos ve ark., 2008), incir (Trad ve ark., 2013) ve kiraz (Faniadis ve ark., 2010) gibi meyve
turlerinde yapilan ¢alismalarda olgunlasma donemindeki gece/glindiiz sicakhk farkinin ve sezon igerisindeki sicaklik
degisimlerinin de meyve renklenmesini arttirdigi bildirilmistir. Bununla birlikte, bizim bulgulara benzer olarak,
Golden Delicious gibi sari renkli elmalarda hasat 6ncesi yiksek sicaklik ve 1sik yogunlugunun meyvede karoteniod
ve ksantofil sentezini arttirarak daha sari renkli meyvelerin elde edildigi arastiricilar tarafindan bildirilmistir (Delgao-
Pelayo ve ark., 2014; Ordofiez ve ark., 2016).

Sonug olarak; bu calismada, ‘Sultan’ ali¢ cesidinin farkli yikseltilerde ve yetistirme sezonlarindaki fenolojik ve meyve
kalite 6zellikleri ilk kez incelenmistir. Calisma sonucunda, ‘Sultan’ ¢esidinin 117 m’deki hasat tarihinin 812 m’ye gére
yillara bagli olarak 12 giin ile 31 glin arasinda daha erken gerceklestigi belirlenmistir. Bu ¢cesidin, 817 m yukseltideki
meyve agirligl, meyve iriligi ve yenilebilir meyve orani degerlerinin 117 m rakimda yetisenlere gére daha yiksek
oldugu tespit edilmistir. Bununla birlikte, cesidin SCKM degerleri 117 m’de daha yiiksek bulunmustur. lman iklim
meyve tirlerinden biri olan alicta, Akdeniz Bolgesindeki 817 m yikseltinin ticari yetistiricilik icin oldukca uygun
oldugu ve dislik yikseltilerde ise ozellikle erkenci yetistiriciligin 6n plana ¢iktigl sdylenebilir. Ancak, kesin bir
yarginin olusturulmasi icin cesidin soguklama siresinin tespit edilmesi ve buna gore yetistiricilik alanlarinin
belirlenmesi gelecekte cesidin yayginlasmasi icin oldukca dnemli gorilmektedir.

CIKAR CATISMA BEYANI
Makale yazarlari aralarinda herhangi bir ¢ikar ¢catismasi olmadigini beyan ederler.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI
Bu makalede insan veya hayvan deneklerle herhangi bir galisma bulunmamasi nedeniyle etik onaya gerek
duyulmamaktadir.
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I cloLC)

Mikroorganizmalarin gelisimini saglamak icin hazirlanan besiyerlerinde bulasikligi 6nlemek
amaci ile kullanilan antibiyotiklerin mikroorganizmalarin gelisimini etkiledigi konusunda
bazi 6ngoriiler mevcuttur. Bu ¢alismada kullanilan antibiyotigin misel gelisimi Gzerindeki
inhibitor etkisi Alternaria alternata icin karsilastirlmistir. Fungal etmen fungisit [P*
(pyraclastrobin+fluxapyroxad), D* (phosphorous acid), Ar* (azoxystrobin+cyproconazole),
B*  (prochloraz+trifloxystrobin+cyproconazole), ve Y* (thiophanate methyl+
tetraconazole)] ile birlikte tetracycline ve streptomycine iceren/icermeyen Patates
Dekstroz Agar (PDA) ortaminda gelisime birakilmistir. Antibiyotik iceren fungisitli
ortamlarda fungal etmenin engellenme oranlari sirasiyla, P* ve B* fungisitleri icin %100,
Ar* icin %46.08, Y* igin 35.29, D* i¢in %8.63 olurken, antibiyotik icermeyen ortamlarda bu
durum P* ve B* fungisitleri icin %100, Ar* i¢cin %46.47, Y* icin %30 ve D* icin %18.82
olmustur. Fungal etmen fungisit testine tabi tutuldugunda, her iki ortamda fungisit
uygulamalarinin birbirleri arasinda istatistiki agidan énemli bir fark oldugu tespit edilmistir
(P<0.05). Ortamda bulunan antibiyotik varhiginin deneysel sonucu etkilemedigi tespit
edilmis, bu durum istatistiki olarak 6nemsiz bulunmustur (P20.05). Yapilan calisma
sonuglari in vitro kosullarda fungal etmenlerin strese maruz kaldigi durumlarda (pestisit,
NaCl, hormon, vitamin, agir metaller vb.) besi ortamina antibiyotik eklenmesinin deneme
sonuglarini etkilemeyecegi kanaatine variimistir.

ABSTRACT

There have been some predictions that the antibiotics which are used to prevent
contamination in nutrient media prepared for the growth of microorganisms affect the
growth of the microorganisms. In this study, the inhibitory effect of antibiotics on mycelial
growth was compared for Alternaria alternata. The fungal agent was grown on Potato
Dextrose Agar (PDA) with or without tetracycline and streptomycin antibiotics in
combination with fungicides [P* (pyraclastrobin+fluxapyroxad), D* (phosphorous acid),
Ar* (azoxystrobin+cyproconazole), B* (prochloraz+trifloxystrobin+cyproconazole), and Y*
(thiophanate methyl+tetraconazole)]. Inhibition rates of fungal growth on PDA containing
antibiotics were 100% for P* and B* fungicides, 46.08% for Ar*, 35.29% for Y*, and 8.63%
for D*, while in PDA without antibiotics it was 100% for P* and B* fungicides, 46.47% for
Ar*, 30% for Y*, and 18.82% for D*. When the fungal agent was subjected to the fungicide
test, there was a statistically significant difference between the fungicide treatments in
both media (P<0.05). The presence of antibiotics in the medium did not affect the
experimental result, which was found to be statistically insignificant (P>0.05). The results
of the study showed that the addition of antibiotics to the growth medium under stress
conditions (pesticides, NaCl, hormones, vitamins, heavy metals, etc.) in vitro conditions did
not affect the experimental results.
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GiRIS

Alternaria spp., Ascomycetes sinifi, Pleosporales takimi ve Pleosporaceae familyasina ait bir fungus olup, bircok
konukcuda ekonomik kayiplara yol agan mitosporik bir cinstir (Thomma, 2003). Alternaria tirleri, saprofitlerden
endofitlere kadar degisen 6zellikler gdstermekte ayrica bitki ve hayvanlarda hastalik olusturabilmektedir. Bu cinse
ait fungus tirleri, Gretim ve depolama asamalarinda sebzeler, tahillar ve meyve agaclari gibi farkl bitki gruplarini
enfekte edebilir (Freire ve ark., 2017). Alternaria cinsine ait tirler, sporlarinin uzun mesafelere hava yoluyla
yayllmasi ve iklim degisikliginin etkileri nedeniyle diinya c¢apinda bitkiler icin ciddi bir enfeksiyon riski
olusturmaktadir (De Saeger & Logrieco, 2017; Matic ve ark., 2020).

Funguslar 6karyotik organizmalar oldugundan, hiicreleri gercek bir cekirdek ve zarla cevrili diger organelleri igerir.
Ote yandan bakteriler prokaryotik organizmalar olup zarla cevrili organelleri bulunmaz. Dolayisi ile antibiyotiklerin
bakteri hiicrelerine penetrasyonu ve bakterilerin protein sentezinde goérev alan ribozomlari etkiledigi igin
bakterilerin cogalmasi ve yayillmasi inhibe edilmis olur ancak fungal hiicrelerde bulunan kitin ve glukandan olusan
kalin hiicre duvari yapisi antibiyotiklerin daha ilk asamada penetrasyonuna imkan vermez. Bu nedenle
antibiyotiklerin fungal etmenler izerinde etkili olamayacagi gortsi hakimdir (Dikilitas ve ark, 2010; Kapoor ve ark.,
2017). Turunggilden elde edilen Alternaria citri etmenine karsi; 3-(3,5-Diklorofenil)-2,4-diokso- N- (propan-2-il)
imidazolidin-1-karboksamid, maneb, captan, metiram, mancozeb, chloratholonil, bakiroksikloriir, Bordo bulamaci
gibi kimyasallar ile laboratuvar kosullarinda biyoetkinlik ¢alismalari yapiimistir. 3-(3,5-Diklorofenil)-2,4-diokso- N-
(propan-2-il) imidazolidin-1-karboksamid etken maddesinin inhibisyon ylzdesinin en yiliksek oldugu tespit
edilmistir. Ayni zamanda maneb aktif maddeli kimyasallar da bu fungusa karsi etkili bulunmustur (Ustiiner, 1996).
Pistachia tiirlerinde gorlen Alternaria yanikligina karsi farkh fungisitler denenmis ve deneme sonucunda en etkili
bulunan aktif madde boscalid+pyraclostrobin iken izolatlar lizerindeki etkisi en diisik olan fungisit azoxystrobin
olmustur. Boscalid’e karst ise izolatlarin direng gosterdigi tespit edilmistir (Ozkiling & Kurt, 2017). Ancak bu ve bunun
gibi calismalarda, in vitro fungisit denemelerinde ortama ilave edilen antibiyotiklerin bakteri gelisimini
engellemesinin ve hedef fungusun daha fazla rekabetsiz kosullarda gelisimini saglamak icin kullanildig
bilinmektedir. Genellikle yapilan ¢alismalarda, antibiyotik ilavesinin fungal gelisimi etkileyip etkilemedigi konusu
gbzardi edilmistir. Ortama ilave edilen antibiyotiklerin bakteri gelisimini baskilayarak fungal gelisime etki edip
etmedigi yoninde net bir bilgi mevcut olmayip, stres calismalarinda antibiyotigin calisma sonuglarini nasil etkiledigi
tartismali bir konudur. Bu ¢alismada, Tetracycline ve streptomycine iceren ve icermeyen PDA besi yerinde fungisit
calismasi yapilmistir. Calisma sonucunda antibiyotikli ve antibiyotiksiz ortamlarda fungisit varliginda misel gelisim
oranlari karsilastiriimistir.

MATERYAL ve YONTEM

Bu calisma, Harran Universitesi Ziraat Fakdiltesi Bitki Koruma Bolimii Fitopatoloji laboratuvarlarinda yiritilmistir.
Laboratuvardaki kiltir stogunda bulunan ve 2019 yilinda ¢cam agaglarindan izole edilen A. alternata fungal etmeni,
fungisitler (Cizelge 1) ve PDA ortamina ilave etmek icin 12 mg L™ konsantrasyonunda hazirlanan antibiyotikler
(tetracycline ve streptomycine) ¢alismanin ana materyallerini olusturmustur

Fungusun tek spor izolasyonu ve muhafazasi

Kaltir stogunda bulunan, hastalikli cam agaclarinin siirgin ve ibreli yapraklarindan izole edilen ve ¢amlarda
patojenisite sonucu Koch postulatlari gerceklestirilen Alternaria alternata fungal etmeni (Erisim no=ITS: OR145842;
LSU: OR616592) calismada kullanilmak Gzere secilmistir. A. alternata hastalik etmenini saf olarak elde etmek igin
etmene ait koloniden bir parca alinip steril ve antibiyotik (streptomycine) iceren PDA (Patates Dekstroz Agar) besi
yerinde transfer edilmistir. Tek hif hiicresinden tek spor miselleri cam tlpler icerisinde egik agarda elde edilmis tek
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spordan gelismis hiflerden kiigik bir parca alinip PDA ortamina ekimleri gerceklestirilmistir.Petri kaplari 25°C’'de ve
karanlikta 7-10 glin sire ile inklibe edilmistir. Saf olarak gelisen kiilturler in vitro fungisit calismasi igin hazir hale
getirilmistir. Uzun sureli kiltirleri saklamak igin gliserolde saklama ydntemi kullaniimistir (Uysal ve ark., 2022).
Bunun icin fungus misellerinden bir parca alinmis 2 mL’lik Eppendorf tiiplere aktariimistir. Eppendorf tlplere %15'lik
gliseroldan 1000 pL ilave edilmistir. Tlpler etiketlenerek -20°C’'de muhafaza edilmistir (Kiling ve ark., 2022).

Cizelge 1. Calismada kullanilan fungisitlerin etken maddeleri, formilasyonlari, dozlari ve etkili madde oranlari
Table 1. The active ingredients, formulations, doses and effective ingredient ratios of the fungicides used in the study

Etken madde ve oranlari Formiilasyon Dozu Ticari isimleri
400 g/L Fosforoz Asit SL 4 ml/L D*

150 g/L Pyraclostrobin + 75 g/L Fluaxapyroxad EC 0.8 ml/L p*

233 g/L Thiophanate-methyl + 70 g/L SE 1.6 ml/L Y*
Tetraconazole

250 g/L Prochloraz+75 g/L Trifloxystrobin+50 g/L SE 1 ml/L B*
Cyproconazole

200 g/L Azoxystrobin + 80 g/L Cyproconazole SC 1 ml/L Ar*

*Fungisitlerin tam ticari adlari markalarin ticari 6zliik haklari gerekgesi ile verilmemistir.

Besi yerlerine antibiyotik eklenmesinin Alternaria alternata’nin misel gelisimi iizerine etkinligi

Calismada fungisitlerin sirasi ile 400 g L™ Fosforoz Asit (D*), 150 g L' Pyraclostrobin + 75 g L™ Fluaxapyroxad (P*),
233 g L' Thiophanate-methyl + 70 g L™ Tetraconazole (Y*), 250 g L™ Prochloraz+75 g L™ Trifloxystrobin+50 g L™
Cyproconazole (B*) ve 200 g L™ Azoxystrobin + 80 g L™ Cyproconazole (Ar*) dozlari mL L™ diizeyinde hesaplanip besi
yerlerine eklenmistir (Kurt ve ark., 2020; Kiling & Guldiir, 2020). Etmen saflastirildiktan sonra, 6 mm’lik cork-borer
(mantar delme aleti) ile besi yerlerinin kenarindan taze misel diski alinip, hazirlanan fungisit solisyonlarina 10 saniye
sure ile batirilarak PDA ortami iceren Petri kaplarinin merkezine yerlestirilmistir. Kontrol grubu icin diskler steril
distile su ile muamele edilmistir.

PDA ortamina antibiyotik ilave edilip homojen hale getirilmistir Calismada fungisitler PDA ortamina ilave edilerek
karistirilmamis, tarla ve bahgedeki dogal durumu simiile etmek icin 10 saniye siire ile funguslar ilgili fungisit
sollisyonuna daldirmak sureti ile muamele edilmistir. Bu ¢alisma, antibiyotik (tetracycline ve streptomycine
antibiyotikleri) iceren ve icermeyen olmak Uzere iki farkli ortamda yuruttilmustiir. Deneme tesadif parselleri
deneme desenine gore 3 tekerirli olarak yapilmistir. Hazirlanan uygulama Petri kaplari 25°C’de ve karanlikta inklbe
edilmistir. Konrol Petri kaplarindaki miseller Petri kaplarini kapladigi zaman ¢alisma sonlandirilarak
degerlendirilmistir. Petri kaplarinda gelisen misellerin c¢aplari yatay ve dikey sekilde iki taraftan 6lcllip cap
ortalamalari alinmistir. Deney sonunda uygulama yapilan Petrilerde gelisen misellerin gelisiminin % engellenme
degerleri Townsend-Heuberger Formiili’'ne goére uygulamadaki miselyal gelisimin kontroldeki miselyal gelisme
orani baz alinarak hesaplanmistir (Townsend & Heuberger, 1943).

BULGULAR ve TARTISMA
Alternaria alternata hastalik etmenine karsi yapilan fungisit denemesi, kontrol grubu misellerinin tetracycline
(antibiyotik) iceren ve tetracycline icermeyen ortamlarda 13 giinde tamamen Petri kaplarini kaplamasi (8.5 cm)

sonucu tamamlanmistir. Antibyotikli ve antibiyotiksiz ortamda gelisime birakilan fungus, fungisit uygulama
gruplarinda benzer gelisimler gostermistir (Sekil 1).
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A Kontrol D*

Kontrol

Sekil 1. Antibiyotikli (tetracycline) ve antibiyotiksiz PDA ortaminda fungisitlerin 13 glin sonra A. alternaria
gelisimine etkileri; fungus kolonizasyonunun A, 6nden; B, tersten gériniimi
Figure 1. Effects of fungicides on the development of A. alternaria after 13 days in PDA media with antibiotics
(tetracycline) and without antibiotics; fungal colonization A, from the front; B, reverse view

Calisma sonucunda, P* ve B* fungisitleri her iki ortamda da fungus gelisimine imkan vermemistir. Antibiyotikli
ortamda D* (fosforoz asit) 7.77 cm, Y* (thiophanate methyl+tetraconazole) 6.82 cm, Ar*
(azoxystrobin+cyproconazole) 4.48 cm gelisme goésterirken, antibiyotik icermeyen ortamlarda D* 6.90, Y* 5.95 ve
Ar* fungisiti ise 4.55 cm olarak gelisme gostermistir (Sekil 2). Fungal etmen fungisit testine tabi tutuldugunda,
ortamda bulunan antibiyotik varliginin deneysel sonucu etkilemedigi tespit edilmis, bu durum istatistiki olarak
6nemsiz bulunmustur (P>0.05).
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Sekil 2. Fungisit etkinligi calismalarinda besi yerlerine antibiyotik (tetracycline ve streptomycine) eklenmesinin
misel gelisimi Uzerine etkisi. Hastalik etmeninin antibiyotikli ve antibiyotiksiz ortamlardaki gelisimi
arasinda 6nemli bir fark bulunmamistir (F=0.0886, P>0.05). + Standard deviation
Figure 2. The effect of adding antibiotics (tetracycline and streptomycine) to media in fungicide efficacy studies on
mycelial growth. No significant difference was found between mycelial growth in media with and without
antibiotics (F=0.0886, P>0.05). + Standard deviation
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Antibiyotigin misel kolonizasyonunu engellemesi agisindan herhangi bir etkisinin olmamasinin yani sira Sekil 3'te
goralduga tzere her iki ortamda (Antibiyotikli, antibiyotiksiz) da fungisit gruplari arasinda misel engelleme orani
bakimindan istatistiksel olarak énemli bir fark bulunmus ve bu farklar harflendirilerek verilmistir. Buna gore
tetracycline iceren ortamda P* (pyraclastrobin+fluxapyroxad) ve B* (prochloraz+trifloxystrobin+cyproconazole)
fungisitleri %100, D* (fosforoz asit) %8.63, Y* (thiophanate methyl+tetraconazole) 35.29, Ar*
(azoxystrobin+cyproconazole) %46.08’lik bir etki gosterirken, antibiyotik icermeyen ortamlarda bu durum yine P*
ve B* fungisitleri, %100, D* %18.82, Y* %30 ve Ar* fungisiti ise %46.47 olarak gerceklesmistir. P* ve B* fungisiti
%100’luk bir engelleme orani ile her iki ortamda da en etkili fungisit bulunmustur. Diger fungisitler % 50 oraninin
altinda etki gostermistir. Streptomycine iceren ortamda da fungisitler ve misel gelisimi ayni etkiyi gdstermis ve her
iki abtibiyotik arasinda 6nemli bir fark bulunmamustir.
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Sekil 3. Fungisit etkinliklerinin belirlendigi calismalarda antibiyotikli ve antibiyotiksiz ortamda gelisen misel
gelisimlerinin % engellenmesi. Her iki ortamda da fungisit uygulama gruplari arasinda Tukey LSD testine
gore 6nemli fark bulunmus (a=0.050, Q=3.68474), farklar harflendirilerek verilmistir
Figure 3. % inhibition of mycelial growth in antibiotic and non-antibiotic media in studies in which fungicide
efficacy was determined. A significant difference was found between the fungicide treatment groups in
both environments according to Tukey LSD test (a=0.050, Q=3.68474), and the differences are given in
letters

Antibiyotikler bakterilerin blyliime ve ¢ogalmasini engellemek icin tasarlanmis organik bilesikler olup bakterileri
oldiirmekten ziyade hiicre membrandan igeri girdiklerinde protein sentezini bloke eder. Dolayisiyla DNA’dan gelen
kodlar sonucu (mRNA) ribozomlarda yapilmasi planlanan protein sentezini bloke ederek protein sentezini
engellerler, hiicre kendisini gelistirecek proteini yapamaz (Sionov & Steinberg, 2022). Funguslarda ise antibiyotik
dogal yollarla hiicre icerisine penetre edemedigi icin antibiyotikler genelde etkisiz olurlar. Bu temel farklar asagidaki
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sekilde izah edilmistir (Sekil 4). Dolayisi ile bakteriyle fungus arasindaki hiicresel yapilar ve metabolik slrecler
arasindaki temel farklar nedeniyle antibiyotikler funguslara karsi etkili olmamaktadir.
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Sekil 4. Bakteri ve fungus hiicrelerinde antibiyotik mekanizmasi
Figure 4. Mechanism of antibiotic in bacterial and fungal cells

Yapilan bir calismada israi’de nar meyvelerinde goériilen Alternaria spp., Botrytis cinerea, Penicillium spp.,
Aspergillus spp., Rhizopus stolonifer ve Mucor spp. hastalik etmenlerine karsi prochloraz etken maddesi
tebuconazole aktif maddesiyle kombine edilmesi sonucu oldukga etkili bulunmustur (Nerya ve ark., 2015). Yapilan
baska bir calismada, Brezilya’da havugta Alternaria hastaligina karsi Fluxapyroxad+pyraclostrobin etken maddesi
basarili bir sekilde inhibasyon sergilemistir (Téfoli ve ark., 2020). Bu ¢alismada ise prochloraz aktif maddesine sahip
olan P* fungisiti misel kolonizasyonunu basarili bir sekilde engellemistir.

Fungisit denemesinde tetracycline ve streptomycine iceren ve icermeyen PDA ortamlarindan elde edilen 1 cm? lik
disk alaninin spor sayimi da yapilmis (Kiling ve ark., 2023) her iki ortamda ve her iki antibiyotik varliginda da fungal
sporulasyonun birbirlerine benzer oldugu sadece uygulamalarin birbirleri arasinda fark oldugu gériilmus, antibiyotik
iceren veya icermeyen ortamlarda ve her iki antibiyotik arasinda spor yogunlugunun istatistiki olarak fark etmedigi
tespit edilmistir (Cizelge 2). P* ve B* uygulama gruplarinda herhangi bir konidi gelisimi gbzlemlenmemistir.

Cizelge 2. Antibiyotik iceren ve icermeyen ortamlarda fungisit uygulamalarin konidi yogunlugu tzerine etkisi
Table 2. Effect of fungicide applications on conidia density in media with and without antibiotics

Ortamlar Kontrol D* p* Y* B* Ar*
spor/Ml
Tetracyclineli 8.20x10° 5.78x10° 0 4.70x10° 0 2.60x10°
Tetracyclinesiz 7.94x10° 6.06x10° 0 5.12x10° 0 2.76x10°
Streptomycineli | 7.56x10° 6.48x10° 0 4.20x10° 0 2.16x10°
Streptomycinesiz | 7.82x10° 5.80x10° 0 5.12x10° 0 2.34x10°
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Sonug olarak; bu calismada, antibiyotik iceren veya icermeyen PDA ortaminda, farkli aktif maddeye sahip
fungisitlerin A. alternata etmenine karsi ruhsatli olmayan etken maddelerin etkileri testlenmistir. Denemede
antibiyotik varliginin herhangi bir degiskenlik gostermedigi tespit edilmis ve besi ortamlarinda fungal gelisimi
yavaslattigi veya engelledigi arastirilmistir. Bu calismada, ilk defa B* fungisiti A. alternata etmenine karsi uygulanmis
ve etmene karsi 10 saniyelik bir temasa ragmen cok etkili bulunmustur. Bu kisa siireli etki arazi kosullarinda fungisit
uygulama stresiyle esdeger olup fungal etmenin ayni zamanda miicadelesi hakkinda énemli ipuglari saglamistir.
Fungisit calismasi sonucunda elde edilen verilere gore 5 fungisitten 2 tanesi oldukga etkili bulunmustur. Misel
kolonizasyonunun %100’UnU engellemesi acgisindan etkili bulunan fungisitler sirasiyla pyraclostrobin  +
fluaxapyroxad aktif maddeli P* ve prochloraz+trifloxystrobin+cyproconazole etken maddeli B* fungisitleri olmustur.
Ayni zamanda normalde yavas gelisen Alternaria’nin antibiyotik varliginda ve fungisitlerle beraber uygulandiginda
fungal misel gelisiminin geriledigi veya engellendigi dogru olmadigl kanisina varilmis ve glvenli sekilde stres
testlerinde kullanilabilecegi anlasiimistir. Antibiyotik kullaniminin sporulasyonu etkilemedigi de gorilmustir. Ayni
fungisitlerin art arda kullanimi, patojen popilasyonunda fungisit duyarsizliginin gelismesine neden olabilir. Bu
nedenle fungisitlerin kombineli kullanimlari ¢alisiimali ve direng probleminin 6niine gecilmelidir. Fungus kaltiirG
¢alismalarinda bakteri kontaminasyonunu engellemek igin kullanilan antibiyotigin ¢alismalarda fungal gelisim ile
ilgili sonuclari etkilemeyecegi, antibiyotik mekanizmasinin bakteri ve funguslarda farkh mekanizmalar ile ¢alistigi,
bu mekanizmalarin molekiler ve biyokimyasal olarak da irdelenmesi gerektigi degerlendirilmistir. Bu galisma
bundan sonraki calismalara isik tutacagi dislintilmektedir.

CIKAR CATISMA BEYANI
Bu ¢alisma birinci yazar tarafindan yuarGtilmis ve yazilmis olup ikinci ve Uglincli yazarlar makaleyi inceleyip
diizenlemislerdir.

ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI
Bu makalede insan veya hayvan denekler ile herhangi bir calisma bulunmamasi nedeni ile etik onaya gerek
duyulmamaktadir.
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R CNoLcH

Sugar beet (Beta vulgaris L.) is widely cultivated in Konya province of Tiirkiye and about
one third of Tirkiye’s sugar beet production is obtained from this province. As a result of
the isolations made from plants showing severe root rot and desiccation symptoms in
sugar beet fields in the region in 2015-2017, a new endophytic fungal isolate was obtained
from leaves along with soil and foliar disease agents belonging to different fungal species.
The fungal isolate has dull yellow, light olive to light brown, fast growing colony-like,
flexible conidiophores and septate branched hyphae. The representative fungal isolate did
not cause disease symptoms on host plant leaves. Molecular identification of the fungal
isolate was carried out using primers specific to the ITS gene region, and it was identified
as Podospora flexuosa (syn. Cladorrhinum flexuosum) based on morphological and
molecular characteristics. Since P. flexuosa is reported to be a biological control agent living
as a saprophyte in soil and plant materials, it is thought that the fungal isolate obtained in
our study can be used as a potential biocontrol agent in the biological control of plant
disease agents in the future. To the best of our knowledge, this fungal species is reported
for the first time for Tirkiye.

OzZET

Seker pancari (Beta vulgaris L.) Turkiye’nin Konya ilinde yaygin olarak yetistirilmekte ve
Tirkiye seker pancari Uretiminin yaklasik tgcte biri bu ilden elde edilmektedir. 2015-2017
yillarinda bolgedeki seker pancari tarlalarinda siddetli kék ¢lrikligi ve kuruma belirtileri
gosteren bitkilerden yapilan izolasyonlar sonucunda, farkl fungal tirlere ait toprak ve
yaprak hastalik etmenleri ile birlikte yapraklardan da yeni bir endofitik fungal izolat elde
edilmistir. Fungal izolat besiyerinde donuk sari, acik zeytinden agik kahverengiye kadar
degisen renklerde, hizli blylyen koloni benzeri, esnek konidiyoforlara ve septat dalli hiflere
sahiptir. Temsili fungal izolat konukgu bitki yapraklarinda hastalik belirtilerine neden
olmamistir. Fungal izolatin molekiler tanimlamasi ITS gen bolgesine 6zgli primerler
kullanilarak gerceklestirilirken, morfolojik ve molekiler 6zelliklerine goére Podospora
flexuosa (syn. Cladorrhinum flexuosum) olarak tanimlanmistir. P. flexuosa’nin toprakta ve
bitki materyallerinde saprofit olarak yasayan bir biyolojik kontrol ajani olarak
bildirildiginden, calismamizda elde edilen fungal izolatin gelecekte bitki hastahk
etmenlerinin biyolojik kontrollinde potansiyel bir biyokontrol ajani olarak kullanilabilecegi
ditinilmektedir. Bildigimiz kadariyla, bu fungal tir Turkiye igin ilk kez rapor edilmektedir.
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INTRODUCTION

Sugar beet (Beta vulgaris L.) is a dicotyledonous plant that is widely cultivated for sugar production in temperate
regions (Trebbi & McGrath, 2004). About 29% of the total sugar beet production of 17.436.100 tonnes in Turkiye is
produced in Konya province (TUIK, 2019). There are two sources of sugar production: sugar beet and sugar cane
(Saccharum officinarum L.), which have an important place in human nutrition (Akar & Yavuz, 2020; Ustiiner, 2022).
Tirkiye ranks fifth in the world in terms of sugar beet production after France, Russia, the USA and Germany
(FAOSTAT, 2019).

Species of the anamorphic genus Cladorrhinum Sacc. & Marchal form a slimy form consisting of unicellular conidia
with lateral phialidic openings. Fertile hyphae may accumulate into more or less branched conidiophores. In culture
microsclerotia can sometimes be seen in addition to terminal and lateral phialides (Hoog et al., 2000; Domsch et
al., 2007).

Cladorrhinum species are found as saprophytes in fertilisers, plant material and soil (Lewis & Larkin, 1998; Madrid
et al., 2011). This fungus has been associated to with humans and animals (Zapater & Scattini, 1979; Chopin et al.,
1997; Gajjar et al., 2011). It represents a group of fungi of great importance because some species of the genus
Cladorrhinum have biocontrol potential or promote plant growth and also produce phytases, enzymes useful in
animal feed processing (Carmaran et al., 2015). Until 2001, the evolutionary relationships of Cladorrhinum species
with other ascomycetes and the phylogenetic position of their anamorphic species were not fully known. C.
flexuosum was first identified by isolation it from soil in Spain (Madrid et al., 2011). Wang et al. (2019 a,b) redefined
three genera, Cladorrhinum, Podospora, and Triangularia, and established Podosporaceae based on phylogenetic
analysis. Known related teleomorphs belong to the genus Sordariales, Lasiosphaeriaceae (Bell & Mahoney, 1997;
Miller & Huhndorf, 2001). The current name of this fungus has been recorded as Podospora flexuosa (syn:
Cladorrhinum flexuosum) (Madrid et al., 2011). This fungus belongs to the phylum Ascomycota, class
Sordariomycetes, subclass Sordariomycetidae, order Sordariales, family Podosporaceae (Huang et al., 2021).
Cladorrhinum species are characterised by conidiophores of pale grey, dark green to brownish colour, rapidly
growing colonies and often with widening collars and lateral openings. Conidia are described as unicellular, hyaline
or subhyaline, smooth-walled, generally spherical and slimy masses (Mouchacca & Gams, 1993).

Cladorrhinum flexuosum was isolated from soil in Spain in 2011 and it was noted that Cladorrhinum species could
be used as biocontrol agents (Madrid et al., 2011). Another study, it was reported that C. flexuosum could be used
as an agent with a high potential to be developed for use in the control of the disease caused by Fusarium
graminearum (Abaya et al., 2021). According to the studies conducted by Lewis and Larkin (1998), it was stated that
C. foecundissimum was found to have strong antagonistic activity against Rhizoctonia solani Kuhn and Pythium
ultimum Trow and could therefore can be used as a potential biocontrol agent. As many organisms have the ability
to exert antagonistic effects against plant diseases, the use of these microorganisms against plant diseases is
considered to be more natural, more environmentally friendly and safer. More effective biological control can only
be achieved by using the right microorganism that is antagonistic to the target pathogens (Xue, 2003; Xue et al.,
2009). Fungal biological control agents are considered important to protect valuable crops worldwide that can be
infected by fungal diseases (Butt et al., 2001).

Therefore, although there are very few studies on these fungi, this study will shed light on future biological studies
due to its potential use as a biocontrol agent. The work aims to contribute to the mycobiota of Tirkiye by adding a
new record.
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MATERIALS and METHODS

Sampling, fungal isolation and phenotypic characterization

Disease samples were collected from approximately 30,000 hectares of sugar beet production areas in Konya
province in two consecutive years between 2015 and 2017. Plants showing symptoms of root rot such as wilting
and marginal necrosis of leaves at the seedling (spring) and mature plant (autumn) stages were included in the
sampling, and the samples were taken to the laboratory in ice boxes for isolation. The Podospora flexuosa isolate
CF 41-871 was obtained from a sample of sugar beet seedlings collected in Konya province, the major sugar beet
growing area in Turkiye. Infected tissues (2—3 mm long) were kept in 1% sodium hypochlorite solution for 2 min to
ensure surface sterilisation and then rinsed in distilled water (Uysal et al., 2022). After air drying, they were
transferred to Petri dishes containing potato dextrose agar (PDA) medium (Merck, Darmstadt, Germany). The petri
dishes were incubated for 7-10 days at 25-26 °C in a 12 h dark/light cycle. Phenotypic characterisation of the fungus
was carried out by considering its colour, shape, colony structure, conidia and sclerotia structures in the petri dish.

DNA sequence analysis

DNA isolation of these species isolates was carried out according to the method of Lee and Taylor (1990). The ITS
region of the DNA was amplified with the ITS 1 (5’ TCC GTA GGT GAA CCT GCGG 3’) and ITS 4 (TCC TCC GCT TAT TGA
TATGC 3’) primers described by White et al. (1990). They are described and their sequences and those of the 5.85
and 28S ribosomal DNA and internal transcribed spacers 1 and 2 of the ribosomal RNA gene cluster are analyzed
(Gilgado et al., 2005). Sequencing was performed by Macrogen Biotechnology. ITS sequence analysis was
performed using BLAST via http://www.ncbi.nlm.nih.gov (Kurt et al., 2020). Sequences of each isolate were

deposited and recorded in GenBank.

Pathogenicity test

The pathogenicity of the fungus was tested under in vitro conditions using sugar beet seeds of the universally
susceptible Aranka variety and was assesed in the test using the inoculum layer technique in the test
(Schmitthenner & Hilty, 1962; Herr & Roberts, 1980). The soil mixture consisted of sterile soil, sand and peat moss
(1:1:1), and this mixture was filled two-thirds of the way into 10 cm diameter sterile plastic containers. Culture discs
of fungal isolates growing in PDA were placed on the soil mixtures, and 10 sterile seeds were arranged in a circle in
each pot, with the soil mixture was placed on top. For the control group, seeds were planted in sterile soil mix. The
experiment was performed in four replicates. The pots were incubated at 24+2°C under 12 hours of light and 12
hours of darkness, and watered regularly. Plants that died before and after emergence were recorded. In the final
assessment, at the end of the 6th week, the remaining plants were removed and scored according to the Hanson
scale of 0-4, where: 0=no lesions; 1=mild growth retardation and wilting of leaves; 2=there are chlorotic leaves and
necrotic appearance at the leaf margins; 3=drying of roots, browning, death of leaves; 4=dead plant (Hanson et al.,
2006). Four pots were used for each isolate in all pathogenicity tests. Pots containing seeds were placed in a growth
chamber in four replicates according to a completely randomised experimental design. Disease index values were
calculated using the following formula;

Disease severity index = 5 (no of the seedlings at each scale x scale value) (Towsend & Heuberger, 1943)

The highest scale value x total seedling evaluated

In this way, the percentage of disease in the plant caused by the isolate was determined. Disease severity is
calculated using the Townsend-Heuberger formula. The percentage of disease severity was calculated by
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multiplying the Disease Severity Index value by 100. The pathogenicity of these isolates is expressed as a percentage
of disease severity.

RESULTS and DISCUSSIONS

Cladorrhinum-like colonies that developed from the tissues of the samples were subcultured on PDA, purified and
microscopically examined microscopically for morphological characteristics. Cladorrhinum colonies were dull
yellow, light olive to light brown, fast-growing and flexible conidiophores and globose to dacryoid conidia on the
media (Figure 1). Hyphae were divided and branched. Microsclerotia were absent.

Figure 1. Microscopic features of Podospora flexuosa. a) Podospora flexuosa colony growth on PDA medium, b)
conidiophore of Podospora flexuosa
Sekil 1. Podospora flexuosa’nin mikroskobik 6zellikleri. a) PDA besi yeri lizerinde Podospora flexuosa’nin koloni
gelisimi, b) Podospora flexuosa’nin konidioforu

The resulting P. flexuosa isolate sequences (MN900535) were approximately 99% similar to other isolates on
GenBank (MH864075). As a result of the pathogenicity test performed under in vitro conditions, it was found that
the P. flexuosa isolate did not develop any disease symptoms in sugar beet leaves and roots after inoculation (Figure
2).
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a ) Inoculated pot with Podospora flexuosa b) Appearance of seedlings as a result of
isolate for pathogenicity test pathogenicity test

c) Control group

Figure 2. Pathogenicity test steps of Podospora flexuosa isolate and pathogenicity results. a) Sugar beet seeds
placement on the P. flexuosa fungal disk; b) Growth of sugar beet seeds in pots with the fungus P. flexuosa; c)
Growth of sugar beet seeds in pots where P. flexuosa fungus was not applied (control group)

Sekil 2. Podospora flexuosa izolatinin patojenite test adimlari ve patojenite sonuglari. a) Seker pancari
tohumlarinin P. flexuosa fungal diskine yerlestirilmesi; b) Saksilarda seker pancari tohumlarinin P. flexuosa
fungusu ile saksida yetistirilmesi; c) P. flexuosa fungusunun uygulanmadigi saksilarda seker pancari tohumlarinin
yetistirilmesi (kontrol grubu)

The genus Cladorrhinum has become a group of fungi of primary importance for agriculture and animal husbandry,

because some species produce phytases, enzymes useful in animal feed processing, as well as promoting plant
growth and having the potential as biocontrol agents (Carmaran et al., 2015).
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As a result of our studies, the isolate, which was determined to be non-pathogenic, is a first record for Turkiye for
both the genus Podospora and the species P. flexuosa. In previously published studies, fungal species was identified
as a biocontrol agent with strong antagonistic activity against fungi such as C. foecundissimum Sacc & Marchal,
Rhizoctonia solani Kiihn and Pythium ultimum Trow, which are among the Cladorrhinum species that are new to
our country and have only limited studies in the world (Lewis & Larkin, 1998). Carmaran et al. (2015) also reported
Cladorrhinum species as biocontrol agents. Abaya et al. (2021) found that C. flexuosum, one of the endophytic
fungal isolates, could inhibit the pathogenicity of Fusarium graminearum and Waitea circinata in wheat seedling
leaves by 31-86%.

There are very few studies on this fungal pathogen worldwide. Therefore, it is important to evaluate the biological
control potential of this fungal species against potential pathogens. This study demonstrated the presence of P.
flexuosa from sugar beet growing areas. Result is believed to guide researchers using this fungus as a biological
control agent in future studies.
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Current studies conducted during the Covid-19 pandemic reported that contracting Covid-
19 and related deaths was higher in undernourished and immunocompromised societies
than in societies with a well-balanced diet. The consumption of various foods, beverages,
nutritional supplements, and foods that support the immune system against Covid-19 was
also recommended during this process. Probiotics are among the recommended foods to
be consumed. This study aimed to determine the consumption tendencies of individuals
toward probiotic dairy products in the post-Covid-19 normalization process. Data were
collected through a survey from 315 adults residing in Ankara, Turkey, between
September-November 2022 to identify their awareness of probiotic dairy products and
their desire to consume them. Participants were selected through convenience sampling.
Findings were analyzed through IBM SPSS 25 statistics software using independent
samples t-test and one-way analysis of variance (ANOVA). No significant correlation was
found between consumers’ socio-demographic characteristics and their knowledge or
awareness levels about probiotic dairy products. However, female consumers and those
with higher education levels were found to have an increased awareness of probiotic dairy
products and purchasing likelihood. Additionally, those who contracted Covid-19 tended
to consume these products to live healthier. The study emphasized awareness-raising
consumers of the possibility of a healthier life by consuming probiotic dairy products.
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I cloLC)

Covid-19 salgini sirasinda yapilan giincel arastirmalar, yetersiz beslenen ve bagisikligi baskilanmig
toplumlarda, dengeli beslenen toplumlara gore Covid-19'a yakalanma ve buna bagli 6limlerin daha
yiiksek oldugunu bildirmektedir. Ayrica bu siiregte Covid-19’a karsi bagisiklik sistemini destekleyen
cesitli yiyecek, icecek, besin takviyesi ve gidalarin tiiketilmesi de Onerilmektedir. Probiyotikler
tiketilmesi 6nerilen besinler arasinda yer almaktadir. Bu ¢alismada, Covid-19 sonrasi normallesme
surecinde bireylerin probiyotik sut Grlnlerine yonelik tiiketim egilimlerinin belirlenmesini
amaglamistir. Probiyotik siit Griinleri konusundaki farkindaliklarini ve bunlari tiketme isteklerini
belirlemek amaciyla Eyliil-Kasim 2022 tarihleri arasinda Ankara, Tirkiye’de ikamet eden 315
yetiskinden anket yoluyla veriler toplanmistir. Katilimcilar kolayda érnekleme yoluyla belirlenmistir.
Bulgular, bagimsiz 6rnekler t-testi ve tek yonli varyans analizi (ANOVA) kullanilarak IBM SPSS 25
istatistik yazihmi araciligiyla analiz edilmistir. Tiketicilerin sosyo-demografik 6zellikleri ile probiyotik
sut drdnlerine iliskin bilgi ve farkindalk diizeyleri arasinda anlamli bir iliski bulunamamigtir. Ancak
kadin tiketicilerin ve egitim dizeyi yilksek olanlarin probiyotik sit Griinleri konusunda
farkindaliklarinin ve satin alma olasiliklarinin arttigi belirlenmistir. Ayrica Covid-19’a yakalananlar
daha saghkh yasamak igin bu trlnleri tiiketme egilimi gdstermektedir. Bu ¢alisma ile, probiyotik sit
Urinleri tiketerek daha saglkli bir yasam mimkin olabilecegi konusunda tiiketicilerin
bilinglendirilmesi vurgulanmaktadir.
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INTRODUCTION

World Health Organization (WHO) announced the coronavirus disease 2019 (Covid-19) outbreak as a public health
emergency of global concern in March 2020 because of its worldwide spread from China. Covid-19 is delineated as
an illness leading to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a subspecies of the family
(Gorbalenya et al., 2020; Park, 2020; WHO, 2020a; WHO, 2020b). Coronaviruses are known to affect the respiratory
and gastrointestinal systems of birds, mammals, and humans and, by settling in the lower respiratory tract, cause
death due to acute respiratory distress caused by pneumonia (Chen et al., 2022). They are also considered a disease
of animal origin (zoonosis), but they can mutate and infect humans, thus causing epidemics. The present situation
shows that no method directly prevents or treats Covid-19 (Das et al., 2020; Jayawardena et al., 2020; Gasmi et al.,
2020; Zhang and Liu, 2020). Besides, it is known that in people whose immune system is weak are more likely to
get caught to Covid-19 and as a result of this it is stated that diesase and death rates related to COVID-19 in these
people are quite high. Therefore each individual needs to have a strong immune system in order to develop
resistance against covid-19 and live in a healty way (Calder, 2020; Rishi et al., 2020). For this purpose it is advised
that individuals should consume food which supports the immune system in order to prevent getting caught to
covid-19 (Alkhatib, 2020; Akar-Sahingoz & Yalcin, 2022). In this context, probiotic foods are recommended as an
alternative treatment among prophylactic and therapeutic measures, as they strengthen the immune system, help
repair deformed tissues and organs, and affect the gut-lung axis (Baud et al., 2020; Synodinou et al., 2022).
Probiotic foods are “foods that contain sufficient active probiotic bacteria during shelf life” in this context, lactic
acid bacteria, especially Bifidobacteria and Lactobacilli, are among the best-known probiotics as live microbial food
additives (Zucko et al., 2020; Munir et al., 2022). Studies are carried out intensively on foods with secondary
protective effects for increasing people’s demands for a healthy life. For this purpose, many food products such as
yogurt, cheese, chocolate, and fruit juices have been developed to deliver probiotics to people for their
consumption alongside food. Dairy products such as yogurt, cultured liquid milk, kefir, and cheese are known to be
the main sources of probiotic microorganisms.

Probiotic dairy products have been the content of many studies in recent years because of their high functional
values. Scientific research about the specific positive function of probiotics on human health has revealed that
probiotics prevent or treat many diseases, including gastrointestinal infections, anti-microbial activity, betterment
in lactose metabolism, decrease in serum cholesterol, stimulating the immunity, anti-mutagenic, anti-carcinogenic,
anti-diarrheal features, betterment in inflammatory intestine disease, elimination of Helicobacter pylori bacteria,
allergic disorders, obesity, Type-2 diabetes, insulin resistance syndrome, protection of intestinal microbiota against
pathogens, infant diarrhea, urinary tract inflammation, osteoporosis, and hypercholesterolemia (Roobab et al.,
2020; Pulido et al., 2021, Hamad et al., 2022; Kucukgoz & Trzaskowska, 2022; de Miranda, 2023; Rusch et al., 2023;
Vera-Santander et al., 2023). To this end, this study aimed to determine the level of awareness of consumers living
in Ankara about probiotic dairy products and their consumption habits in the post-Covid-19 normalization process.
It also attempted to determine consumers’ knowledge, the reasons for consumption, and opinions about probiotic
dairy products. In this regard, the study intended to serve as a reference material that will shed light on consumers
and the sector by determining the current situation.

MATERIALS and METHODS

This study intended to identify consumers’ awareness of probiotic dairy products and their desire to consume these
in the post-Covid-19 normalization process. For this purpose, 315 adult individuals, 109 men and 206 women, aged
between 14-72 years, residing in Ankara, Turkey, participated voluntarily in the study between September-
November 2022. Data were collected through the survey developed by Balkis (2011). Participants were selected
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through the convenience sampling method. The survey was accordingly delivered to people who could be easily
reached from the existing and immediate environment and were willing to participate in the survey. The
convenience sampling method requires researchers to access people who are close and easy to reach, and the
survey continues until the number of people reaches the desired sample size (Yildirim & Simsek, 2016).

The research utilized a survey model which is a research approach pointing to define a past or present condition as
it exist, because that the size of sample is completely linked to data attribute and survey rightness, taking into
account a precision degree of D = 0.05, a confidence interval 95% and a ratio of 50%, the eventual size of sample
measured was n = 315 contributors applying the typical fault formula (Yilmaz-Ersan et al., 2020):

_Nxt?xpq
Cd:2(N-1)
Prior to data collection, the ethics committee approval was obtained from the Ethics Committee of Baskent Social
and Human Sciences and Art Research and Publication with the decision numbered E-62318886-605.99-157603
dated 08/09/2022.

Research data were collected using a survey form, the main frame of which was determined, via Google Documents,

n +t? xpq

in line with the information obtained by examining the relevant literature and expert opinions (Akar Sahingoz &
Yalcin, 2022). The first part of the survey, which was prepared to explore participants’ consumption of probiotic
dairy products, included questions to determine general background information, demographics, and knowledge
about the Covid-19 disease. On the other hand, the second part contained items on dietary habits, consumption of
probiotic-added foods, factors affecting their consumption, diseases cured by probiotics, and reasons for not
consuming them and their frequency. The last part, however, comprised a table displaying the items about
participants’ knowledge levels about probiotics. These items were rated on a 5-point Likert scale from “strongly
agree” to “strongly disagree” Participants were informed that their responses would be strictly confidential and be
used only for scientific purposes. It was also assumed that participants gave honest and unbiased responses.

The raw data obtained were first processed into data coding tables. Necessary statistical analyses were then
performed through IBM SPSS 25 statistics software. Frequency distributions of demographics were calculated. Chi-
square tests were conducted to compare participants’ opinions and consumptions about probiotic foods with their
gender, nutrition course attendance, and Covid-19 histories. Participants” demographics and Covid-19 histories, as
well as their knowledge of probiotic foods and dietary habits, were examined using an independent sample t-test
and one-way analysis of variance (ANOVA).

RESULTS and DISCUSSIONS

Table 1 presents some personal information of the participants: gender, education level, diagnosed health problem
related to nutrition, Covid-19 history. According to Table 1, 34.6% of the 315 participants were male, and 65.4%
were female. The high female participation rate in the study was due to women’s increased interest in nutrition
studies (Payci, 2009; Tamel, 2010). Participants were between 14 and 72 years old, with a mean age of 35.30 +
11.95. While 30.2% of the participants held a Master’s or a Ph.D. degree, the others were university (58.7%) and
high school (9.8%) graduates. 15.6% of the participants were found to have a health problem related to their eating
habits, and 54.9% contracted Covid-19 (Table 1). It was concluded that participants’ higher education levels
stemmed from residing in central regions, and the low rates of nutritional diseases resulted from their young
average age.
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Table 1. Distribution of the participants’ gender, education level, diagnosed health problem related to nutrition,
Covid-19 history information (n = 315)
Cizelge 1. Katiimcilarin cinsiyet, egitim diizeyi, beslenmeyle ilgili teshis edilen saglik sorunu, Covid-19 ge¢misi
bilgilerinin dagihmi (n = 315)

Variables f %
Male 109 34.6
Gender Female 206 65.4
Total 315 100.0
llliterate 1 0.3
Primary School 1 0.3
Secondary School 2 0.6
Education level High School 31 9.8
University 185 58.7
Master’s/doctoral degree 95 30.2
Total 315 100.0
Diagnosed health problem related to Yes 49 15.6
: nutrri,tion No 266 84.4
Total 315 100.0
Yes 173 54.9
Covid-19 history No 142 45.1
Total 315 100.0

Post-Covid-19 normalization process mandates the creation of a strong immunity for implementing a healthy
nutrition plan. In this context, individuals are required to be more knowledgeable about nutrition. Relevant studies
revealed that women were more conscious than men about nutrition because they are food deciders and buyers
(Flagg et al., 2013; Carlson et al., 2018; Singh et al., 2020; McKenzie et al., 2022). It was also established that food
knowledge while consuming a particular food affected its consumption. Gender studies examining consumers’
perceptions and attitudes toward probiotic foods demonstrated that women consumed probiotic foods more
(Bouge et al., 2003; Yabanci & Simsek, 2007; Zeren, 2015; Horasan et al., 2021). A comparison of this study with
other studies examining the opinions of consumers toward probiotic foods revealed that gender did not affect
distinguishing between probiotic foods (p>0.05). It was also determined that gender did not affect participants’
consumption of probiotic foods, thoughts on their benefits, and whether they read the labels or recommended
them to their circles (p>0.05). In addition, the reasons for not consuming probiotic foods, the foods they wanted to
contain additional probiotics, and whether probiotic foods were beneficial to health did not vary according to
gender (p>0.05). On the other hand, the reasons for probiotic food consumption differed significantly between men
and women (X2 = 14.094, p<0.05) (Table 2). While 73.2% of those using probiotic foods to strengthen the immune
system were women, 80% of those using probiotic foods to avoid circulatory system problems were men (Table 2).
In a different study, 71.8% of the participants in study stated that the reason for consuming probiotics the most
was disease prevention (Yucecan et al., 2006). In another study, 47.6% of the participants stated that probiotic
products helped regulate the gastrointestinal system (Aydin et al., 2010). Another similar study determined that
the most common reason for probiotic consumption was their effects on the digestive system (Betz et al., 2015).
Kagan et al. (2019) found in their study that 63% of adults impacted the activation of their immune systems due to
regular probiotic food consumption.

The participants’ opinions on probiotic foods were compared to their Covid-19 histories (Table 2). The only
difference was found in distinguishing probiotic foods (X? = 11.003, p<0.01) (Table 2). People with no Covid-19
history referred to probiotic foods as “the general term for foods that contain all the proteins the body requires”
more than those with Covid-19. Results also revealed no statistically significant difference in the other opinions for
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probiotic foods based on contracting Covid-19 (p>0.05). In this context, studies emphasized that people should
attend to their diets to prevent and control Covid-19 (Ashby, 2020; Mehta, 2020; Indumathi & Sharma, 2022;
Kaushal et al., 2022). It was also found that probiotic products strengthened the immune system by fighting
pathogens when consumed in sufficient quantities (Akpinar & Kaplan-Turkoz, 2019; Topuz, 2020).

Table 2. Distribution of the opinions on probiotic foods by gender and having Covid-19 history
Cizelge 2. Probiyotik gidalara iliskin goriislerin cinsiyete ve Covid-19 ge¢misine gére dagilimi

Having Covid-19

Opinions on probiotic foods Gender .

history

Characterization of probiotic foods 0.314 0.001*

The name for the foods that help to maintain microbiological balance in the

intestines

The general term for foods that contain all the proteins the body requires

Consumption of probiotic foods 0.301 0.468

Yes

No

Benefited from probiotic foods 0.603 0.465

Yes

No

Reading labels on probiotic foods 0.077 0.161

Yes

No

Recommendation of probiotic foods consumption 0.164 0.182

Yes

No

Reasons for consuming probiotic foods 0.003* 0.842

To strengthen the immune system
To avoid gastrointestinal problems
To avoid circulatory system problems
Other reasons (lose weight, skin, eye problems, etc.)
Reasons for not consuming probiotic foods 0.329 0.688
Lack of knowledge
Having no need
Tasteless
Unnatural
Expensive
Other (habits, lack of time, etc.)
Foods requiring the addition of probiotics 0.414 0.350
Cookies, confectioneries, and chocolates
Beverages
Pasta, pastries
Other (vegetables, fruits, soups, flour, etc.)
Probiotic foods are beneficial for health 0.194 0.250
Yes
No
(*) indicates that it is statistically significant at p<0.05.

In recent years, the increasing interest in the concept of healthy nutrition has led individuals to functional foods
and food supplements. Probiotic foods are defined as products greatly preferred by consumers, with a central place
among functional products (Kose et al., 2019). Research on determining the level of awareness of the concept of
probiotics showed variations (Chukwu et al., 2015; Eser, 2017; Kagan et al., 2019; Ozgul et al., 2020). In this study,
individuals' probiotic food consumption habits and their awareness levels regarding the concept of probiotics were

254


http://dergipark.gov.tr/mkutbd

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2024, 29(1): 250-264 Arastirma Makalesi / Research Article

evaluated. Findings in Figure 1 showed that attending a nutrition course impacted the reasons for probiotic food
consumption (X? = 22.373, p<0.05). A high rate of 90.9% who consume probiotic foods has attended nutrition
courses because they have knowledge about probiotic foods. In a similar study conducted in Lagos, Nigeria, 57.3 %
of medical students reported they never heard of the concept of probiotics before (Chukwu et al., 2015). A study
in Turkey about probiotic knowledge levels determined that 38.5% of university students did not know the concept
of probiotics (Yurttas & Yilmaz, 2017). Another similar study conducted in Turkey found that the awareness rate of
probiotic foods was 64.5% (Kagan et al., 2019). An increase in probiotic knowledge levels was proportionate to an
increase in using probiotic foods and products. When consumption rates of probiotic dairy products were examined
as per nutrition course attendance, the kefir consumption habits of those who took the nutrition course were
significantly higher (X? = 11.121, p<0.05) (Figure 1). It was found that those who did not attend a nutrition course
consumed less or no kefir than those who did attend. The results of many studies showed that the most consumed
probiotic food, similar to our study, was probiotic yogurt (Balkis, 2011; Betz et al., 2015; Eser, 2017; Ozgul et al.,
2020). The finding of Hacioglu & Kurt (2012) study showed that kefir was the most consumed probiotic food, which
differed from the others, followed by yogurt and probiotic milk. Easy accessibility was the reason for probiotic
yogurt to be the most consumed probiotic food. Today, although significant contributions are made to developing
healthy nutrition awareness through written and visual media, more permanent and sustainable contributions can
be made, especially if awareness-raising training is systematically given in formal education during the basic
education-training periods.

= whether or not to take a nutrition course

25.000

0.00*

20.000

15.000
0.049*

10.000

5.000
0.739 0.915

—

Factors affecting probiotic ~ Yogurt consumption Milk consumption Kefir consumption
food consumption

Figure 1. Frequency of probiotic food consumption based on attendance to a nutrition class
(*) indicates that it is statistically significant at p<0.05
Sekil 1. Beslenme dersine katilima gére probiyotik gida tiiketim sikligi
(*) p<0.05 istatistiksel olarak anlamli

Many factors, such as gender, age, and education level, are considered to impact probiotic awareness. Therefore,
although probiotic awareness is constantly increasing, the study results for determining knowledge levels about
the meaning of probiotics have varied. In this study, an independent sample t-test and one-way analysis of variance
(ANOVA) method were used to determine the effect of gender, education level and Covid-19 history on probiotic
awareness in order to reveal the difference (Table 3). Table 3 shows the probiotic food knowledge scores according
to gender. Female participants scored significantly higher than males in the statements “Probiotic foods can make
us feel good”, “Probiotic foods help to strengthen the immune system”, “Yogurt contributes to the regulation of
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the digestive system”, “Probiotic foods help to prevent diseases”, “Probiotic foods are resistant to antibiotics”
(p<0.05), “Probiotic foods help to prevent cancers”, “Probiotic foods contribute to eye health” and “Probiotic foods
have a positive effect on skin health” (p<0.01). This finding might be justified by the higher health and nutrition
awareness of females than males. Unlike our study, a similar study found that 49.3% of women had never heard of
the concept of probiotics (Sahin, 2018). A study by Kucuk & Yilbar (2021) revealed that the concept of probiotics
was not known by 33.3% of women. Such variations might be due to different male and female populations in the
regions where the studies were conducted.

The increase in education levels leads to many behavioral changes in food purchasing behaviors, such as healthy
eating, openness toward new products, and a tendency to consume ready-made food. A comparison between
probiotic food awareness and education levels suggested that participants with high education levels usually had
more accurate information about probiotic foods (Table 3). Participants holding a Master’s or a Ph.D. degree agreed
significantly more than those who a had university, high school or lower degrees on the following statements,
“Probiotic foods are rich in nutrients”, “Probiotic foods help to strengthen the immune system”, “Yogurt contributes
to the regulation of the digestive system”, “Probiotic foods contain high numbers of microorganisms”, “Probiotic
foods are generally produced by natural methods” and “Probiotics help prevent the growth of disease-causing
microorganisms” (p<0.05). On the other hand, participants with a university, high school or lower degrees agreed
to the statements “Probiotic foods can cause diarrhea”, “Probiotic foods are produced without fermentation” and
“Probiotic foods decrease the need for vitamins and minerals” significantly more than those with a graduate degree
(p<0.05). Babajimopoulos et al. (2004) found that those with higher education levels had a better level of knowledge
about probiotics. Al-Muammar et al. (2013) also determined that those with a higher education degree such as a
Master's degree, had significantly higher mean values in their knowledge of probiotics than other groups. Similar
findings were reported in other studies on probiotic consumption and awareness (Gulec, 2015; Yurttas & Yilmaz,
2017; Pehlivan & Nutrt, 2020).

Due to the Covid-19 disease that has impacted the whole world, eating and drinking habits, at the heart of daily
routine, have also been changed, acquiring a dimension aimed at health protection. Although Covid-19 is seen as a
virus that mainly impacts the lungs, it also causes symptoms related to the gastrointestinal system (e.g., diarrhea,
emesis, abdominal pains, etc.). For this reason, it is emphasized that probiotics positively impact fighting the disease
(Kuru-Yasar & Ustun-Aytekin, 2021). In this context, using probiotics is a cheap and safe way to eat healthily and
protect against microbial infections. Table 3 compares participants’ knowledge about probiotic foods and their
Covid-19 histories. The results revealed that participants who contracted Covid-19 significantly agreed more to with
statements “Probiotic foods can make us feel good”, “Probiotic foods are rich in nutrients”, “Yogurt contributes to
the regulation of the digestive system”, “Probiotic foods are generally produced by natural methods” and
“Probiotics help prevent the growth of disease-causing microorganisms” than those who did not (p<0.05). Chinese
studies suggested that a dramatic decrease in probiotics, such as Lactobacillus and Bifidobacterium, in the
gastrointestinal systems of Covid-19 patients caused the intestinal microecological balance to deteriorate. In
addition, it was suggested that these patients may need prebiotic and probiotic supplements to regulate their
gastrointestinal flora balance by reducing the current infection risk (Xu et al., 2020).

Table 3. Scores for knowledge on probiotic food in terms of gender, education level and Covid-19 history
Cizelge 3. Cinsiyet, egitim diizeyi ve Covid-19 ge¢misine gére probiyotik gidalara iliskin bilgi skorlari

Knowledge of probiotic foods Gender Education level Covid-19
history
Probiotic foods can make us feel good 0.034* 0.076 0.042*
Probiotic foods are rich in nutrients 0.129 0.015* 0.046*
Probiotic foods help to strengthen the immune system 0.045* 0.008* 0.054
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Table 3 (devami). Scores for knowledge on probiotic food in terms of gender, education level and Covid-19 history
Cizelge 3 (continued). Cinsiyet, egitim diizeyi ve Covid-19 ge¢misine gére probiyotik gidalara iliskin bilgi skorlari

Yogurt contributes to the regulation of the digestive system 0.039* 0.009* 0.023*
Probiotic foods contain high numbers of microorganisms 0.184 0.010* 0.131
Probiotic foods help to prevent diseases 0.025%* 0.070 0.101
Probiotic foods increase the risk of contracting cancers 0.739 0.165 0.991
Microorganisms in probiotic foods always retain their activity 0.213 0.102 0.167
Probiotic foods have therapeutic effects 0.176 0.622 0.063
Probiotic foods can cause diarrhea 0.440 0.000* 0.586
Probiotic foods help to prevent cancers 0.007* 0.082 0.146
Probiotic foods help to prevent the reproduction of pathogen 0.097 0.264 0.180
Probiotic foods are resistant to antibiotics 0.022* 0.082 0.825
Probiotic foods contribute to eye health 0.000* 0.211 0.700
Probiotic foods have a positive effect on skin health 0.000* 0.352 0.161
Probiotic foods help to lose weight 0.248 0.452 0.142
Probiotic foods increase the appetite 0.481 0.522 0.684
Probiotic foods are produced without fermentation 0.314 0.005* 0.403
Probiotic foods decrease the need for vitamins and minerals 0.963 0.021* 0.108
Probiotic foods are generally produced by natural methods 0.625 0.015* 0.008*
Probiotics help prevent the growth of disease-causing bacteria 0.152 0.006* 0.045%*

(*) indicates that it is statistically significant at p<0.05.

As in many infectious diseases, individuals might be less affected by the complications of the Covid-19 through a
healthy diet and thus protected against the disease (Ongan et al., 2020). In addition, when studies are evaluated in
this context, gender is stressed as one of the significant factors. Findings regarding the differentiation of eating
habits according to gender are displayed in Table 4. While evaluating the data, those who answered “Yes” to the
statements were coded as 1, and those who answered “No” were coded as 2. Therefore, a low score on the relevant
statement indicates that the participant agreed more to that statement. According to the results, female
participants agreed to the statements “Do you regularly eat fresh or cooked vegetables once a day?” and “Do you
eat cereals or cereals (bread) for breakfast?” more statistically significantly than male participants (p<0.05). Also, it
was found that male participants agreed with the statement “Do you go to fast-food (hamburger, etc.) restaurants
more than once a week?”, “Do you eat rice or pasta more than 5 times a week?” and “Do you consume milk and
dairy products (milk, yogurt, etc.) for breakfast?” significantly more than females (p<0.05). A similar gender study
determined that the rate of those who stated that many things would change in their lifestyles when the pandemic
was over was higher in female participants than males. In addition, females and males asserted that they prepared
different foods than usual during the pandemic (Akar-Sahingoz & Ozturk, 2021). Akyol & Celik (2020) found in their
study that although there was no valuable difference by gender, women made more changes in their diets than
men during the pandemic. This difference might have stemmed from the high health awareness of women because
they were more knowledgeable about nutrition than men (Wardle et al., 2004; Ek, 2015).

The health status of each individual in a country determines the general health structure of that society. Therefore,
a healthy society is possible by protecting and improving each individual’s health because the deterioration of
health is not limited to the individual but gradually affects the family, the environment, and the entire society.
Individual nutritional behavior varies according to genetic characteristics, age, gender, degree of physical activity,
habits (e.g., smoking, alcohol), social and environmental state, education level, stress, working conditions, etc.
(Hacihasanoglu et al., 2011). Participants’ dietary habits are compared with their education levels in Table 4. It was
found that participants with a Master’s or a Ph.D. degree used significantly more olive oil at home than those with
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high school or lower degrees (p<0.05). Also, participants with high school or lower degrees consumed more ready-
made pastries (e.g., bread, etc.) or cake for breakfast than those with graduate degrees (p<0.05). Other studies on
this subject in Turkey found that individuals lacked information about adequate and balanced nutrition and that
the level of knowledge was parallel to education levels. An increase in education levels results in a rise in the
knowledge about healthy and balanced nutrition and a decrease in erroneous practices (Koruk & Sahin, 2005; Oran
et al., 2017; Akarsu, 2018).

Nutrition is a process that is essential for the continuation of life, which is the basis of physiological needs. How to
perform this action has become even more significant, particularly in the Covid-19 pandemic. For this purpose,
adequate and balanced nutrition is essential to an optimal immune balance (Iddir et al., 2020). A healthy nutrition
plan has been recommended by WHO and the Spanish Academy of Nutrition & Dietetics (2020) to prevent the
disease or follow a milder course in the treatment process (Lana et al., 2020). Whether Covid-19 impacts eating
habits is shown in Table 4. Participants with a Covid-19 history were found to use significantly more olive oil at
home and consume significantly more yogurt and/or cheese per day than those with no Covid-19 history (p<0.05).
Similarly, Akar-Sahingoz & Ozturk (2021) emphasized in their study that individuals used more food supplements
than before the pandemic and that they would heed healthy nutrition in the post-pandemic. Akyol & Celik (2020)
study investigating the nutritional habits of university students found that students attached more importance to
their diet during the pandemic than before. Two separate studies conducted in Italy (Scarmozzino & Visioli, 2020;
Sidor & Rzymski, 2020) concluded that people whose alcohol and cigarette consumption decreased during the
pandemic period tried to maintain a healthy diet to protect their natural body defense systems. Additionally, Ceylan
et al. (2020) determined that individuals attached importance to healthy nutrition during the Covid-19 pandemic,
and the most consumed product was yogurt. It was determined that the consumption of fermented products such
as pickles, probiotic products (e.g., probiotic-ready foods, supplements), and kefir increased following yogurt.
Topuz (2020) recommended that probiotics in fermented milk products be consumed regularly to support immunity
during the Covid-19 outbreak.

A well-balanced diet is described as the intake of essential foods most economically, without losing their nutritional
value and harming health, using them in the body for growth and development, sustaining the existence, and
optimally performing activities (Baysal, 2007). Individuals who make up society need to be fed in an adequate and
balanced way to have a healthy, productive, and talented human potential (Mabuabum, 2015). Although dietary
habits differ according to culture, similar studies emphasized age as a salient factor that has a decisive effect on
research results (Chen et al., 2018; Sorensen et al., 2021). This impact was considered to result from an increase in
health problems with advancing age, and thus the need for more awareness about the protection of health
(Ozenoglu et al., 2018). Table 4 presents comparisons of participants’ dietary habits and age. Age-wise, participants
expressed different opinions on the statements about their eating habits in the survey. With the results obtained
in this regard, age effects on item ratings were determined. Accordingly, those who agreed to the following
statements “Do you regularly eat fresh or cooked vegetables once a day?”, “Do you regularly eat fish at least 2-3
times a week?”, “Do you like legumes and eat more than once a week?”, “Do you use olive oil at home?” and “Do
you consume 2 servings/ bowl of yogurt and/or cheese (40 g) a day?” were significantly older (p<0.05). Conversely,
younger participants agreed significantly more with the statement “Do you go to fast-food (hamburger, etc.)
restaurants more than once a week?”, “Do you eat rice or pasta more than 5 times a week?”, “Do you skip
breakfast?”, “Do you eat ready-made pastries (bread, etc.) or cake for breakfast?” and “Do you eat sweets and
sweets/confectionery several times a day?” (p<0.05). These results suggested that older people had healthier
eating habits. Factors associated with advanced age and nutritional chronic diseases are important in the severity
of Covid-19 infection and course and are associated with high mortality (Kaya-Peksoy & Kaplan, 2020). For this
reason, providing individuals with effective and continuous nutrition training at all education levels from an early
age might also help prevent health problems that may occur at later ages.
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Table 4. Scores for nutrition habits in terms of gender, education level, Covid-19 and age
Cizelge 4. Cinsiyet, egitim diizeyi, Covid-19 ve yasa gére beslenme aliskanliklari skorlari

Nutrition habits Gender Education Covid-19 Age
level

Do you eat fruit or drink juice every day? 0.762 0.868 0.261 0.156
Do you eat a second fruit every day? 0.825 0.056 0.489 0.193
Do you regularly eat fresh or cooked vegetables once a day? 0.000* 0.554 0.946 0.001*
Do you regularly eat fish at least 2-3 times a week? 0.360 0.115 0.334 0.016*
Do you go to fast-food restaurants more than once a week? 0.046* 0.064 0.695 0.000*
Do you like legumes and eat more than once a week? 0.101 0.425 0.118 0.039*
Do you eat rice or pasta more than 5 times a week? 0.009* 0.234 0.133 0.004*
Do you eat cereals or cereals (bread) for breakfast? 0.004* 0.052 0.308 0.065
Do you eat oil seeds (like nuts, peanuts) at least 2-3 times a week? 0.970 0.578 0.063 0.202
Do you use olive oil at home? 0.916 0.012* 0.024* 0.000*
Do you skip breakfast? 0.583 0.504 0.966 0.002*
Do you consume milk and dairy products for breakfast? 0.008* 0.688 0.985 0.388
Do you eat ready-made pastries (bread, etc.) or cake for breakfast? 0.127 0.033* 0.187 0.005*
Do you consume 2 servings of yogurt and/or cheese (40 g) a day? 0.480 0.233 0.004* 0.000*
Do you eat sweets and sweets/confectionery several times a day? 0.198 0.125 0.266 0.000*

(*) indicates that it is statistically significant at p<0.05.

In conclusion, a lifestyle called the “new normal” has been developed with government-imposed restrictions, social
distance rules, and isolation applied by individuals due to the uncontrolled increase in the propagation of the Covid-
19 disease. In addition, preventive medicine is of great importance in terms of economic and workforce losses
compared to curative medicine in the rapidly increasing world population. For this reason, studies are carried out
intensively on foods that have secondary protective effects on human health, such as probiotics. It is also known
that functional food products containing probiotic microorganisms, which have been scientifically proven to
prevent or reduce the risk of disease, have long been offered for consumption in the markets. Although the
development of such products containing probiotic microorganisms has continued rapidly, research on the
consumption of these products by society has remained very limited.
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Konumsal bilgi teknolojileri; tarimsal Uretimi etkileyen toprak, iklim, bitki tird, su istegi vb.
faktorlerin dogru, givenilir, ekonomik ve hizli degerlendiriimesine imkan veren bir
teknoloji haline gelmistir. Bu teknoloji konuma bagl uriin tercihinin ¢ok daha dogru
belirlenmesine imkan taniyarak; tarimsal alanlarin surdirdlebilirliginin desteklenmesini
olasi kilmistir. Bu ¢alisma ile Seyhan Havzasi icin konumsal bilgi teknolojisi yardimiyla
gerceklestirilen Uriin Su Biitcesi Modeli (Agrometshell) ile su yeterlilik indeksi, toplam su
ihtiyaci, fazla su ve eksik su degerleri tahmin edilerek 23 driin grubu icinden konum bazh
en uygun Grin dnerilmistir. Uriin gruplari icin elde edilen su yeterlilik indeksi 0 ile 100
arasinda degerler almistir. Su yeterlilik haritalarinin istatistiklerine bakildiginda Seyhan
Havzasi genelinde ortalama su yeterlilik ylizdesi en yiksek baklagil yem bitkileri, turpgiller
ve bagcilik Griin gruplarinda oldugu tespit edilmistir. Ortalama su yeterlilik ylizdesinin en
disuk oldugu Urtin gruplan ise pathcangiller, sert kabuklu meyveler, sicak iklim tahillari
olarak tespit edilmistir. Uriin su biitcesi modeli ile bitkilerin fenolojik gelisiminin takibi
yapilmis ve ayni zamanda iklimsel kosullarin bitkilerin gelisimlerini nasil etkileyecegi tahmin
edilmistir. Boylelikle risk analizleri yapilarak bu risklere karsi 6nlem alinmasinda yol
gosterici olacak galismalar yapilmasina katki saglayacagi distunilmektedir. Bu ¢alisma
kapsaminda ciktilarin gorsellestiriimesi ve degerlendirilmesi sirecinde de CBS’den
yararlaniimig ve boylelikle model sonuglarinin daha iyi ifade edilmesi saglanmistir.

ABSTRACT

Spatial information technologies allow more accurate, reliable, affordable and rapid
assessment of agro-ecological factors such as soil, climate, plant species, water demand,
etc. that affect agricultural production directly. This technology has made it possible to
support the sustainability of agricultural lands by enabling a much more accurate
determination of location-based product preference. In this study, the water satisfaction
index, total water requirement, excess water and deficit water values were estimated with
the spatial information technology supported Crop Water Budget Model (Agrometshell)
for the Seyhan Basin and the location based most suitable crop type among 23 crop groups
was proposed. The water satisfaction index obtained for the crop groups took values
between 0 to 100. When the statistics of the water sufficiency maps are analysed, it is
determined that the highest water satisfaction percentage in the Seyhan Basin is for the
product groups of legume forage crops, cruciferous crops and viticulture. The crop groups
with the lowest water satisfaction percentages were found at nightshade crops, hard-
shelled fruits and warm climate cereals. With the crop water budget model, the
phenological development of plants was monitored and at the same time, it estimated how
climatic conditions would affect the development of crops. Thus, it is thought that risk
analyses will contribute to the studies that will guide in taking measures against these risks.
Within the scope of this study, GIS was also used in the process of visualising and evaluating
the outputs and thus, the model results were better expressed.
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GiRIS

BM Genel Kurulu 2030 Siirdlrilebilir Kalkinma Giundemi raporlarina gore aclk kiresel olarak artmaktadir (FAO,
2019). Gida Givenligi Bilgi Ag1 (GRFC FSIN) tarafindan hazirlanan 2020 Kiiresel Gida Krizleri Raporu, 55 tlkede 135
milyon insanin 2021’de acil insani gida ve beslenme yardimina ihtiya¢ duydugunu veya duyacagini tahmin
etmektedir (FSIN, 2020).

Artan nifusa bagl olarak su talebi giin gectikce artmaktadir. Bu nedenle su kaynaklari yonetimi giderek dnem
kazanmaktadir. Tim diinyada ve Tirkiye’ de tarim su kaynaklarinin en fazla kullanildigi sektérdir. Kurakligin
izlenmesi ve birgok hidrolojik model icin en temel veri ise bitki su tiiketimidir. Su tiketiminin, iklim bdlgelerine,
bitkiye, her bir bitkinin gelisme doénemlerine ve tarimsal uygulamalara gore Onemli seviyede farkhlik
gosterebilmektedir. Boylesine 6nemli ve degisken olan ETc’nin dogruya en yakin bicimde tahmin edilmesi igin ¢cok
sayida matematiksel model gelistirilmistir (TAGEM & DSi, 2009).

Su, kurak ve yari kurak bolgelerde uzun vadede gida glivenligi agisindan ¢ok 6nemli bir faktordiir. Bu nedenle, suyla
ilgili uluslararasi bolgesel politikalara ve girisimlere katki saglamak amaciyla su déngiisiinii ve su kaynaklarini kiiresel
olgekte incelemek icin cesitli girisimlerde bulunulmaktadir (6rnegin, WMO, 1GOS, GEO). Bolgesel kurakhgin
izlenmesi icin su dongisliniin anlamina iliskin bilgi ve farkindaligin gelistirilmesi 6nemlidir (Nieuwenhuis ve ark.,
2006).

Gelismis teknoloji ile sorgulama ve istatistiksel bilgileri Gretmenin yani sira uydu teknolojileri ile dogru, glincel
bilgilere hizli ve ekonomik ulasilmasiyla mevcut tarimsal yapinin yiiksek hassasiyette izlenmesi saglanabilmektedir.
Cok daha etkin tarim politikalari, yonetim ve planlamayi beraberinde getiren konumsal bilgi teknolojileri tim
diinyada oldugu gibi Tirkiye’de de tarimsal alanlarin optimal kullanim sirecine dogru ve hassas bilgi aktararak
blylik destek saglama potansiyeline sahiptir. Tarim politikalarinin {lkenin tarim havzalarina ayrilarak
detaylandiriimasi, tarimsal desteklemelerinin uydu teknolojileri ile izlenerek yonetilmesi ve tarimsal uygulamalarda
da kullanilmasi amaciyla milli yer gbzlem uydularinin uzaya génderilmesi gibi gelismeler gostermektedir ki, tarimsal
bilgi teknolojileri son yillarda tlkemiz politikalarinda da giderek artan bir 6neme sahip olmaya baslamistir (Erdogan
ve ark., 2012).

Bitki-iklim modellerinin amaci bitki gelisini evrelerinin detayli olarak incelenmesi ve taninmasi, bitki gelisiminin
asamalarinin ve verimin tahmini, toprak, bitki ve atmosfer parametrelerinin bitki gelisimine olan etkilerinin
belirlenmesi, egitim sisteminin gelistiriimesi, tarimsal politik kararlarin alinmasi igin yol gésterici olmasidir (Kog,
2011).

iklim degisiminin, bitki gelisimine ve verimine etkisinin incelenmesinde toprak-bitki atmosfer yapisinin bir sistem
olarak ele almasi gerektigi, bu amacla kullanilan bitki-iklim modellerinin de yine sistematik ve karsilikhi kullanilarak
sonuglanip yorumlanmasinin 6nemli oldugu bircok calismada belirtilmistir (Squire & Unswortli, 1988; Porter, 1990;
Saylan & Caldag, 1999; Caldag & Caldag, 2000).

Seyhan Havzasi gibi 6zellikle tarimsal faaliyetlerin yogun oldugu bolgelerde alana en uygun Urin tipinin belirlenerek
ekosistem dengesini saglayan ve surdlrilebilirligi destekleyen yliksek tarimsal verimlilige ulasilmasi amaclanmistir.

MATERYAL ve YONTEM

Calisma alani

Seyhan Havzasi Tirkiye’deki 26 hidrolojik havzadan biridir. Havza 21.000 km? alana sahip olup Tirkiye’nin %2,8’sini
olusturur. Seyhan havzasi tiimuyle daglik bir alan gériinimindedir. Glineyde algcak ve diiz Cukurova tabani, aradaki
ince seki seridinden sonra hemen baslayip havza kuzeyine yaklasan yiliksek daglik alan ve kuzeydeki tepelik kesim,
Seyhan havzasinin ana yer sekli birimleridir (Sekil 1). Ote yandan havza alaninin 185.566 hektarlik bélimii ovalik
alan niteligi géstermektedir. Su toplama alani 20.450 km? olan havzanin sulari Géksu, Zamanti, Kiirtiin, Eglence ve
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Cakit akarsulari ve bunlarin kollariyla Seyhan Irmagi’nda toplanmaktadir. Yillik su hacmi yaklasik 6 milyar m® olan
havza topraklarinin 314625 hektarlik bélimi sulanabilecek niteliktedir. Seyhan havzasinda degisik yasta tortullar,
sistler ve puskirikler yayihm gésterir. iklim bakimindan (i¢ farkli kesim olan Seyhan havzasinda, kiyi kesiminde
yazlar sicak ve kurak, kislar ihk ve yagishidir. Havzanin kuzeyi ise yazlar sicak ve kurak, kislar soguk ve yagish iklim
tipinin egemen oldugu kesimlerdir. Seyhan havzasinda kurak kuzey kesimiyle kiyir kesimi arasinda kalan ve
kuzeydogu-glineybati yoniinde uzanan Toroslar’'in yer aldigi kesim ise 6bur bolgelerden farkli olarak daha yagish ve
daha soguktur. En yagish kesim, havzanin yiksek olan orta bolimudur (T.C. Kltlr ve Turizm Bakanligi, 2023).
Seyhan havzasinin bitki ortisu, iklim, jeoloji, toprak ve yerylziu sekillerindeki degismelere bagh olarak ti¢ 6nemli
yapi gostermektedir. Havzanin kuzeyindeki kurak kesimlerde dogal bitki 6rtisi ot ve cayirken, bu 6rtiiniin arasinda
yer yer ahlat ve mese calisi gibi bitkilere de rastlanmaktadir. Seyhan havzasinin glineyindeki algak alana dogru
inildikce Akdeniz iklimine 6zgl ¢ali-maki toplulugunun yaygin oldugu gorilir.
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Sekil 1. Calisma alani
Figure 1. Study area

Materyal

Calismanin veri diizenleme ve hazirlama asamasinda uydu goérintdleri, iklim verileri, toprak, jeoloji, mescere verileri
diizenlenmis. iklim verileri interpole edilerek aylik ve giinliik olarak diizenlenmistir. Elde edilen iklim verileri ilk
olarak diizenlenmis ve interpolasyon i¢in uygun formata getirilmistir. S6z konusu iklim verileri; ortalama sicaklik,
maksimum sicaklik, minimum sicaklik, toplam yagisdir. iklim verilerinin interpolasyon islemi ANUSPLIN programi
kullanilarak yapilmistir.

Seyhan Havzasinda peyzaj birimleri bazinda su bitgesini hesaplayabilmek i¢in agrometshell programi kullaniimistir.
Programin ihtiya¢ duydugu temel girdiler olan yagis, potansiyel evapotranspirasyon, su tutma kapasitesi ve sulama
verileri hazirlanmis ve gerekli format dénisiimleri yapilmistir. Temel girdi verilerine ek olarak ekim dénemi ve hasat
dongusd, bitki katsayisi ve diger veriler diizenlenerek Uretilmistir.

Metot

Peyzaj birimi belirli peyzaj 6gelerinin/veri katmanlarinin cakistirilmasi ile belirlenen farkli ve homojen en kiigtik
alanlardir. Seyhan Havzasi’'nin Urin bazli su yeterlilik durumunu detayli ve dogru analiz edebilmek icin peyzaj
birimleri olusturulmustur. Peyzaj birimlerini olustururken iklim, sayisal yiksek modeli, baki, toprak derinligi, toprak
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arazi kullanim kabiliyeti, CORINE arazi ortisl, jeoloji verileri temin edilip her bir faktor 6ncelikle kendi iginde
derecelendirilmistir. iklim verisi iso cluster araci ile yagis, ortalama sicaklik ve neme gore yedi gruba ayrilmistir.
Sayisal Yikseklik Modeli 0-100 m., 100-500 m., 500-1000 m., 1000-1500 m., 1500-2000 m., 2000-3700 m. olarak alti
gruba ayrilmistir. Egim verisi ise 0-2 derece diiz, 2-6 derece hafif meyil, 6-12 derece orta meyil, 12-20 derece dik
meyil, 20-30 ¢ok dik meyil ve 30 derece (sti ise arizali olarak kendi icinde alti gruba ayrilmistir. Arazi 6rtiist olarak
CORINE 2. Seviye siniflari kullaniimistir. Baki kendi icinde kuzey, dogu, giiney, bati ve diiz alanlar olarak bes sinif
altinda gruplanmistir. Toprak derinligi faktori ise 0-20 cm ¢ok s1g, 20-50 si1g, 50-90 orta derin, > 90 derin olarak dort
grup olarak ayrilmistir. Daha sonra tim faktorler ayni ¢ozinirlige getirilip birlestirilerek peyzaj birimleri
olusturulmustur.

Seyhan havzasi genelinde yetistirilen 47 {riin, 2009 yilinda TAGEM ve DSi tarafindan ortaklasa hazirlanan
“Tlrkiye’de Sulanan Bitkilerin Bitki Su Tliketimi Rehberi” isimli galismadan temin edilmistir. Calisma alaninda yetisen
Urdnler literatlir taramasi ve uzman goérusl alinarak toplamda 23 drin grubu belirlenmistir. Her Griin grubu igin
ekim dénemi ve trtin donglsu degerleri, ayni calismadan her Griin icin iklim boélgeleri kapsaminda Grilin gruplari igin
ortalamalari alinarak hesaplanmistir.

Uriin bazli su biitgesi tahmini icin FAO’nun, istatistik ve bitki modelleme yaklasimlarini kullanarak, hava kosullarinin
bitki Gzerindeki etkisini degerlendirmek icin kullanilan, farkh araglarin bir araya getirildigi AgroMetShell (AMS)
modeli kullaniimistir. Bu model, genel bir ara yiizde bir araya getirilmis yer verileri ve distk ¢ozindrlikli uydu
verilerinin birlestirilmis analizi icin araglarin bir araya toplanmasidir. AMS, iiriin 6zel toprak su biitgesini hesaplamak
icin kullanilan bitki, hava, toprak ve iklim verilerinin Gzerine insa edilmistir ve bitki kosullarini degerlendirmek igin
kullanilan bazi zirai meteorolojik anlaml degiskenleri Gretmektedir (FAO, 2004).

Uriin su biitgesi modeli
Agrometshell, Uirlin 6zel toprak su bitgesini hesaplamak icin kullanilan bitki, hava, toprak ve iklim verilerinin tzerine
insa edilmistir ve bitki kosullarini degerlendirmek icin kullanilan bazi zirai meteorolojik anlamh degiskenleri
Uretmektedir FAO, 2004). FAO tarafindan gelistirilmis olan, istatistik ve bitki modelleme yaklasimlarini kullanarak
hava kosullarinin bitki Gzerindeki etkisini degerlendirmek igin kullanilan bir yontemdir. Yaziim veri analizi ve
Goriuntl Veri Analizi (Image Data Analysis-IDA) fonksiyonlarini birlestirir.
Bu calismada tarimsal Griinlere ait su kullanimi AgroMetShell kapsaminda FAO Uriin Su Biitgesi Modeli kullanilarak
hesaplanmistir. Uriin Su Biitcesi Modeli (USBM) iklim kosullarinin Griin Gizerindeki etkisini degerlendirmek igin
kullanilan bir toprak su bitcesi modelidir (Frere & Popov, 1979; Gommes, 1993). Bu yéntemde belirli bir Griiniin su
bitcesi, 10 giinlik zaman araliklarindan olusan periyotlar (dekad) Gzerinden hesaplanir. Su biitgesinin denklemi su
sekildedir (Esitlik 1).

W, =W,-14R-ET,,-(r+i) Eq.(1)
Burada;
Wit : Belirli bir zamanda toprakta depolanan su miktari
Wt -1 :Bir 6nceki donemin sonunda toprakta depolanan su miktari
R : t periyodu boyunca birikmis yagis miktari
ETm: t periyodunda maksimum evapotranspirasyon
r : t periyodundaki su akisindan kaynaklanan su kaybi
i: t periyodunda derin sizinti nedeniyle su kaybi
USBM genellikle etkili yagis orani hesaba katilmaz, ¢linkii derin siiziilme ve akisin baslangicta sifira esit oldugu
varsayilir. Ancak, bitkinin kok bolgesi su tutma kapasitesine ulastiktan sonra, kalan yagislar akim veya derin sizma
olarak kabul edilir. Bu nedenle, etkili yagis genellikle gercek yagisin %100'( olarak kabul edilir ve asagidaki gibi kabul
edilebilir (Esitlik 2).

W,=W,-1+R-ET,,, Eq.(2)
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Bu denklemde yer alan maksimum evapotranspirasyon ise asagida verilen denklemdeki gibi tirtin katsayisi (Kc) ile
potansiyel evapotranspirasyonun carpimi ile elde edilmektedir. Uriin katsayisi (Kc) ise standart kosullardaki bitki su
tiketiminin referans bitki su tiiketimine orani olup ilgili referanslardan Uriine 6zel temin edilerek kullaniimaktadir.
Ayni zamanda bu esitlik Grlin bazh su gereksinimine (WR) de esittir (Esitlik 3).

ET,,=K *xPET Eq.(3)
Burada potansiyel evapotranspirasyon (PET), bitkiden buharlasan maksimum su miktaridir (Penman, 1948). PET,
Penman-Monteith’in formlind kullanan ECMWEF (European Centre for Medium-Range Weather Forecasts) model
ciktilarindan hesaplanmaktadir. Uriin katsayi degerleri, Doorenbos ve Pruitt (1977) tarafindan tanimlanan
AgroMetShell yontemiyle déngl uzunlugunun yilzdesi olarak tahmin edilmektedir. Wt ve Wt-1 denklemindeki
(Doorenbos & Kassam, 1979) toprak nem igerigi, bitkinin kok bolgesinde depolanan sudur. Sezon Oncesi Kc,
baslangigtaki toprak nemini hesaplamak igin kullanilan Griin katsayisidir. Dikim dekadindan itibaren Grline 6zgi
katsayilar kullanilir. Algoritma sezon oncesi Kc degerini baslangig igin sifir kabul etmektedir. Topraktaki su miktari
(W1t) topragin su tutma kapasitesinden fazla ise o toprakta su fazlaligi oldugu séylenebilir. Eger topraktaki su miktari
(Wt) 0’dan kicuk ise toprakta su eksikligi oldugu soylenebilir.
USBM modelinin iki ana ¢iktisinin olan Gergek evapotranspirasyon (ETa) ve Su Yeterlilik indeksinin (SYi) Giriin verimi
ile pozitif korelasyon gosterdigi kanitlanmistir. ETa, alandaki Griin verimini etkileyecek 6nemli bir iklimsel degisken
olan radyasyonu dahil ederek etkin kullanim saglamaktadir. Su baskini, giiclii riizgarlar tarafindan Gretilen mekanik
hasarlar veya cekirgeler, kuslar, bocekler veya bitki hastaliklari gibi Grlin verimini diisiren su stresi disindaki biyolojik
faktorlerin etkisi USBM modeli tarafindan dikkate alinmamaktadir.
Su Yeterlilik indeksi, mevsimin herhangi bir déneminde Uriin tarafindan alinan su miktarini degerlendirmek icin
kullanilan USBM modelinin bir ¢iktisidir. Normal olarak, SYi derecelendirilmis verim siniflarini da (iyi, orta, zayif)
goreceli olarak (iriininiin optimal verim yiizdesi) tanimlamak icin kullanilir. SYi, karsilanmis olan iriin su
gereksiniminin yiizdesini ifade eder ve asagidaki gibi hesaplanir (Esitlik 4).

SYi=100(1-( Y, ID;| +WR)) Eq.(4)
Burada;
SYi : Su yeterlilik indeksi (%)
Dt : Toprak su eksikligi (mm/dekad)

WRt  : Maksimum bitki su gereksinimi (mm/dekad)
Nokta tabanl ¢alisan bir modeldir. istasyon noktalari tizerinden hesaplama yapilmaktadir.

BULGULAR ve TARTISMA

Yagis

Uriin gruplari bazinda su yeterlilik indeksi tiretmek icin Meteoroloji Genel Mudirl(igi'nden temin edilen 2010-2016
yillarina ait glinliik yagis verileri kullanilmistir. Ginlik yagis verileri 6ncelikle 10’ar glinliik toplam yagis verisi olarak
diizenlenmis, daha sonra ANUSPLIN yontemiyle interpolasyon yapilarak 10’ar glinliik ylzey verisi elde edilmistir. Bu
yontemle calisma alaninin tamaminin yagis verisi elde edilmistir. 2010- 2015 yillari aylk yagis verisi incelendigi
zaman yillar arasinda ¢ok degiskenlik oldugu gorilmektedir. 2010 — 2015 yillari arasindaki yagis egilimi benzer olmak
birlikte yagisin en az oldugu yil 2014 yih olarak tespit edilmistir.

Potansiyel evapotranpirasyon

Global-PET, girdi parametreleri olarak WorldClim Global Climate Data'dan (Hijmans ve ark., 2004) elde edilen
verileri kullanarak modellenmistir. Cok sayida iklim gézlemine ve SRTM topografik verilerine dayanan WorldClim,
asagidaki iklim parametreleri icin ayhk ortalama verilerin (1950-2015) yuksek ¢oztnrlikll bir kiresel cografi veri
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tabanini (30 arc saniye veya - 1km ekvatora gore) olusturmaktadir: Yagis, ortalama, minimum ve maksimum sicaklik
(Sekil 2).

Potansiyel Evapotranspirasyon
mm (10'ar glinliik)

Ortalama

~~~~~~~~~~~~~~~~~~

Ay - Dekad

Sekil 2. Calisma alani potansiyel evapotranpirasyon
Figure 2. Study area potential evapotranspiration

Su tutma kapasitesi

ISRIC (International Soil Reference and Information Centre — Uluslararasi Toprak Kaynaklari ve Bilgi Merkezi) bircok
farkh Glkesel, bolgesel ve yerel kuruluslarin sorumlu olduklari alanlardaki topraklara dair kendi standart ve
kurallarina gore sagladiklari cografi bilgileri, kiiresel dlcekte toplayan, bagdastiran ve yayimlayan bir kurulustur
(CGIAR, 2017). SoilGrid ise ISRIC tarafindan olusturulan toprak verisini ve ¢evresel faktorlere ait verileri kullanarak
¢alisan kiiresel modeller ile diger toprak 6zelliklerini konumsal olarak tahmin eden bir sistemdir. Sistemin web
sunucusu tzerinden; makine 6grenme algoritmalari temelli otomatik toprak haritalama yontemleri ile Uretilen, tim
diinyanin 1 km ile 250 m arasindaki yersel ¢oziinirliklere sahip, glincellenebilir toprak 6zellikleri ve siniflarina ait
haritalari sunmaktadir. Bu veri tabaninda yer alan 30 cm derinlik igin toprak su tutma kapasitesi verisi ¢alisma alani
icin temin edilmistir (Sekil 3a).

Sulama
Seyhan Havzasi Toprak Kaynaklari raporundan sulanan ve sulama projesi gelistirilen alanlar vektérel formatta
alinmistir. Bu alanlar modelde sulamanin var oldugu alanlar olarak kabul edilmistir (Sekil 3b).
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Sekil 3. (a) Seyhan Havzasi su tutma kapasitesi, (b) Seyhan Havzasi sulama haritasi
Figure 3. (a) Seyhan Basin water holding capacity, (b) Seyhan Basin irrigated land map
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Ekim dénemi ve iiriin déngiisii

Model girdilerinden biri olan ekim dénemi Grlinlerin ekilis zamanini iceren yilin on giinlik dénemini ifade ederken,
Urlin donglsu ise Urlnlerin ekilisinden hasadina kadar gecen siirenin onar glinliik olarak ka¢ donemden olustugunu
ifade etmektedir. Her Giriin grubu icin ekim dénemi ve uriin déngiisii degerleri, TAGEM ve DSi tarafindan 2009
yilinda ortaklasa hazirlanan “Tiirkiye’de Sulanan Bitkilerin Bitki Su Tiiketim Rehberi” isimli calismada yer alan Urilin
bazli degerlerin iklim bolgeleri bazinda triin gruplari igin ortalamalari alinarak hesaplanmistir (Cizelge 1 ve 2).

Cizelge 1. Seyhan Havzasi iklim bolgeleri tGrin gruplari ekim dénemleri
Table 1. Seyhan Basin climate zones product groups planting periods

Grup No _Uriin Grubu Akdeniz Akdeniz Ardi Akdeniz Gnyd. Gegit Dag Yamaci Dogu Gegit i¢ Anadolu
1 Serin iklim Tahillari 32 31 31 29 29 29
2 Sicak iklim Tahillari 13 12 - - 13 14
3 Serin Mevsim Baklagiller 10 11 11 13 12 13
4 Sicak Mevsim Baklagiller 9 10 12 13 12 13
5 Yag Bitkileri 12 12 12 13 13 13
6 Lif Bitkileri 10 6 2 - 11 -
7 Nisasta Bitkileri 10 9 10 2 10 11
8 Seker Bitkileri 7 9 10 - 9 10
9 Maydanozgiller 1 4 7 11 9 9
10 Baklagil Yem Bitkiler 4 7 9 12 10 10
11 Yumusak Cekirdekli Mey. 9 10 11 11 10 11
12 Kabakgiller 10 11 11 13 13 13
13 Ebeglimecigiller 12 13 - - 13 -
14 Bagcilik 7 8 8 1 9 10
15 Sert Kabuklu Meyveler 6 9 8 9 9 9
16 Sert Cekirdekli Meyveler 8 8 9 11 10 11
17 Subtropik meyveler 8 9 7 10 12
18 Uziimsii Meyveler 8 8 10 10 11 10
19 Turuncggiller 1 1 - - - -
20 Patlicangiller 11 12 12 14 13 14
21 Mera - - - 10 - 10
22 Turpgilller 23 22 17 19 19
23 Sogangiller 7 7 9 10 10 10
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Sekil 4. Seyhan Havzasi iklim bolgeleri
Figure 4. Seyhan Basin climate regions
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Cizelge 2. Seyhan Havzasi iklim bolgeleri Griin gruplar dongisi

Table 2. Seyhan Basin climate zones product groups cycle

Grup No Uriin Grubu

Donem

Akdeniz

Akdeniz Ardi

Akd. Gnyd. Gegit

Dag Yam. Dogu  Gegit

ic Anadolu

1

Serin iklim Tahillari

Gelisim
Olgunluk
Hasat

14

15

H

16
4
3

20 19
4
3

20

IN

Sicak iklim Tahillari

Gelisim
Olgunluk
Hasat

Serin Mevsim Baklagiller

Gelisim
Olgunluk
Hasat

Sicak Mevsim Baklagiller

Gelisim
Olgunluk
Hasat

Yag Bitkileri

Gelisim
Olgunluk
Hasat

W aANWwWPrOWWL O

WoaNINUOWRARIIWOOOOW

Lif Bitkileri

Gelisim
Olgunluk
Hasat

Nisasta Bitkileri

Gelisim
Olgunluk
Hasat

N UO|POOWULNOOIN TN UVTO|WNO(W

Seker Bitkileri

Gelisim
Olgunluk
Hasat

Maydanozgiller

Gelisim
Olgunluk
Hasat

10

Baklagil Yem Bitkiler

Gelisim
Olgunluk
Hasat

11

Yumusak Cekir. Meyveler

Gelisim
Olgunluk
Hasat

12

Kabakgiller

Gelisim
Olgunluk
Hasat
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NU’!G\WOOOOW#OOO&::&\IOOWLH\II
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13

Ebeglimecigiller

Gelisim
Olgunluk
Hasat

14

Bagcilik

Gelisim
Olgunluk
Hasat

15

Sert Kabuklu Meyveler

Gelisim
Olgunluk
Hasat

16

Sert Cekirdekli Meyveler

Gelisim
Olgunluk
Hasat

woosGAS>OO|

17

Subtropik meyveler

Gelisim
Olgunluk
Hasat

18

Uziimsii Meyveler

Gelisim
Olgunluk
Hasat
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19

Turunggiller

Gelisim
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Patlicangiller
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= = = = = = = =
wNolo Rl E BN E[r R oo owoaldsalbEoon NGk ool
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Mera
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22

Turpgilller

Gelisim
Olgunluk
Hasat

23

Sogangiller

Gelisim
Olgunluk
Hasat
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iklim bolgeleri bazinda her {iriin grubu igin tretilen ekim dénemi ve tiriin déngiisii verileri CBS ortamina aktarilarak
iklim bolgelerine ait vektorel veriye eslestirilmistir (Sekil 4). Elde edilen bu veri ile peyzaj birimlerine ait vektorel veri
cakistirilarak her peyzaj birimi igin, iginde yer aldigi iklim bdlgesine bagli olarak tiim Griin gruplari igin ekim dénemi
ve Urlin donglisi degerleri elde edilmistir.

Uriin gelisim katsayilari (Kc)

Bitki katsayisi (Kc), standart kosullardaki bitki su tiketiminin (ETC) referans bitki su tliketimine (ETo) oranidir. Bitki
su tiiketiminin tahmin edilmesinde Kc kullanimi veya Kc yaklasimi ilk olarak Jensen (1968) tarafindan dnerilmistir.
Daha sonra, diger arastiricilar bu yaklasimi gelistirmistir (Doorenbos & Pruitt, 1977; Burman ve ark., 1980; Allen ve
ark., 1998). FAO ve Diinya Meteroloji Teskilati, bitkinin farkli gelisme donemleri ile ilgili olarak, bitki katsayisini
tanimlamak igin bitki katsayisi grafigini gelistirmistir. Bitki katsayini gosteren bu grafikte bitkinin baslangig, orta ve
son donemleri esas alinmistir (Tarantino & Spano, 2001). Kc degerleri bitkinin ilk ekim-dikim zamaninda en dusiik
diizeyde iken bitkinin tam gelistigi donemde ise en yiiksek dizeye ulasir ve ardindan gelisme dénemi sonuna dogru
azalma gosterir. Bu azalma bitkinin 6zelliklerine ve son donemindeki sulama yonetimine bagli olarak degisir (Jensen
ve ark., 1990; Allen ve ark., 2000).

Bitln kaynaklarda Kc degerleri tam sulama kosulunda ve herhangi bir cevresel kisit durumu olmayan standart
kosullar altindaki saglkli bitkiler i¢in verilmektedir. Halbuki uygulamada ¢ogu zaman bu standart veya ideal kosullar
olmayabilir. Bu durumda Kc’nin mevcut su eksiligi kosuluna gore diizeltilmesi gerekir (TAGEM & DSi, 2009).

Her Uriin grubuna ait Kc degerleri; TAGEM ve DSi (2009)'da yer alan Tiirkiye'de iklim bélgeleri ve istasyonlar bazinda
tarimsal Urinlerin gelisme donemlerine gore bitki katsayilari baslikli tablodan yararlanilarak hesaplanmistir. Bu
tablodan calisma alani icinde yer alan istasyonlar icin Uretilmis her Grinin ¢ asamasina (gelisim, olgunluk, hasat)
ait bitki katsayilari alinarak Griin gruplari bazinda ortalamalar hesaplanmistir. Boylelikle tim ¢alisma alani igin her
Urin grubu bazinda temel Ug gelisim asamasinda Grlin katsayilari elde edilmistir (Cizelge 3).

Cizelge 3. Uriin gruplari Kc degerleri
Table 3. Product groups Kc values

Grup No Uriin Grubu Kca Kc2 Kcs
1 Serin iklim Tahillari 0.77 1.16 0.28
2 Sicak iklim Tahillari 0.30 1.22 0.74
3 Serin Mevsim Baklagiller 0.40 1.15 0.64
4 Sicak Mevsim Baklagiller 0.39 1.08 0.73
5 Yag Bitkileri 0.36 1.14 0.46
6 Lif Bitkileri 0.40 1.22 0.62
7 Nisasta Bitkileri 0.43 1.18 0.78
8 Seker Bitkileri 0.46 1.23 0.72
9 Maydanozgiller 0.22 1.07 0.97
10 Baklagil Yem Bitkiler 0.23 1.22 1.17
11 Yumusak Cekirdekli Meyveler 0.47 1.00 0.72
12 Kabakgiller 0.41 1.01 0.77
13 Ebeglimecigiller 0.34 1.25 0.65
14 Bagcilik 0.52 0.81 0.48
15 Sert Kabuklu Meyveler 0.54 1.09 0.67
16 Sert Cekirdekli Meyveler 0.48 1.00 0.72
17 Subtropik meyveler 0.55 0.77 0.71
18 Uziimsii Meyveler 0.66 0.87 0.76
19 Turunggiller 0.80 0.70 0.72
20 Patlicangiller 0.34 1.12 0.89
21 Mera 0.41 0.97 0.91
22 Turpgilller 0.07 1.06 0.97
23 Sogangiller 0.36 1.05 0.76
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Agrometshell programi, Kc degerlerini triin gelisimini temsil eden Griin dongisiine bagli olarak dokuz trin katsayisi
ile kullanmaktadir. Bunlardan ilk altisi gelisim evresini, sonraki ikisi olgunluk evresini ve sonuncu ise hasat evresini
temsil edecek sekilde triinlin gelisimini ortaya koyan bir grafigi ortaya koyacak sekilde hesaplanmistir.

Diger girdi verileri

Yukarida bahsedilen girdi verilerine ek olarak etkin yagis katsayisi, sulama set yiiksekligi ve dongii dncesi Kc
verilerine de ihtiya¢ duyulmaktadir. incelenen literatiire bagli kalinarak tiim ¢alisma alaninda biitiin (iriin gruplar
icin etkin yagis katsayisi 100, sulama set yiiksekligi 150 olarak alinmistir. Uriin 8ncesi Kc verisi icin ise her tiriin grubu
icin Uretilen Griin donglisiine bagl Kc degerler grafiginin baslangi¢ degeri esas alinmistir.

Uriin su biitgesi tahmini

Her Grlin grubu igin Gretilen girdi verileri kullanilarak Agrometshell programi igin Cizelge 4’de bir kismi 6rnek olarak
verilen girdi veri formatina donistirilmustir. Bu cercevede konumsal dagilim gosteren girdi verileri (yukseklik
(ALT), su tutma kapasitesi (WHC), trin doénglsu (Cycle), ekim dénemi (Pldek), sulama (lIrrig) ve sezon 6ncesi Kc
(pre_kc)) zonal istatistik uygulanarak her peyzaj birimi icin ortalama degerler seklinde hesaplatiimistir.

Olusturulan veri setine peyzaj birimlerinin rumuzlari (Name), boylam (LONG) ve enlem (LAT) bilgileri de eklenmistir.
Bunlara ek olarak tiim peyzaj birimleri igin; etkin yagis katsayisi (Efrain) literatiire bagh kalarak 100 ve sulama set
yuksekligi ise 150 olarak kabul edilmistir. Veri setinin hangi Grin grubuna ait oldugu ise Grin grup no (Crop_Id)
sUtununda tanimlanmistir.

Her Girin grubu icin Uretilen veri setindeki her bir satir bir peyzaj birimini ifade edecek sekilde 31.367 satirdan
olusmustur. Agrometshell programi ise her galismasinda en fazla 8192 satir veri ile ¢alisabilmektedir. Bu nedenle
her Girin grubu icin hazirlanan veri seti dort parcaya ayrilarak program her biri icin ayri olarak ¢alistiriimistir.

Her Grlin grubunun her bir tird icin galistirilarak sonuglar metin formatinda elde edilmistir. Cikti olarak 23 Urin
grubu (serin iklim tahillari, sicak iklim tahillari, serin mevsim baklagiller, sicak mevsim baklagiller, yag bitkileri, lif
bitkileri, nisasta bitkileri, seker bitkileri, maydanoz, baklagil yem bitkileri, yumusak c¢ekirdekli meyveler, kabakgil,
bagcilhk, sert kabuklu meyveler, sert c¢ekirdekli meyveler, Gziimsii meyveler, patlican, mera, sogangiller,
ebeglimecigiller, turpgiller, turuncgiller, subtropik meyveler) 6zelinde her peyzaj birimi icin su yeterlilik indeksi,
toplam su ihtiyaci, fazla su ve eksik su degerleri tahmin edilmistir. Bu ciktilar her Griin grubu icin ayri vektorel
dosyalar olarak peyzaj birimleri dosyasi ile CBS ortaminda egslestirilerek konumsal hale getirilmislerdir. Bu ¢ikti
degiskenlerinden su yeterlilik indeksi her Griin grubu icin gorsellestirilmistir (Sekil 5a, Sekil 5b).

23 Urin grubu icin elde edilen su yeterlilik indeksi 0 ile 100 arasinda degerler almaktadir. Sifir degeri alan yerlerde
su eksikligi oldugu, 100 degerine yaklastik¢a o Uriin icin su dizeyinin yeterli oldugundan s6z edilebilir. Su yeterlilik
haritalarinin istatistiklerine bakildiginda en yliksek ortalama su yeterlilik ylizdesinin baklagil yem bitkileri, turpgiller
ve bagcilikta oldugu gorilmiustir. Ortalama su yeterlilik ylizdesinin en diislik oldugu Grlin gruplari ise patlicangiller,
sert kabuklu meyveler, sicak iklim tahillari olarak tespit edilmistir (Cizelge 5).
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Sekil 5a. Seyhan Havzas! triin gruplari su yeterlilik indeksi haritalari (a)
Figure 5a. Seyhan Basin product groups water satisfaction index maps
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Sekil 5b. Seyhan Havzasi trlin gruplari su yeterlilik indeksi haritalari (b)
Figure 5b. Seyhan Basin product groups water satisfactio index maps (b)
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Cizelge 5. Seyhan Havzasi su yeterlilik indeksi
Table 5. Seyhan Basin water sufficiency index

SU YETERLILiK iINDEKSi (Yiizde)

URUN GRUPLARI Ort.  Std. Sap. Cok Yiik.  Yiksek Orta Diisik  Cok Diis. Degil

(100-90)  (90-80)  (80-70)  (70-60)  (60-50)  (50-0)

BAKLAGIL YEM BIiTKiLER

" 98.0 3.8 96 4 1 0 0 0
(fig, korunga, yonca)
TURPGILLLER 97.3 16.1 97 0 0 0 0 3
(lahana)
BAGCILIK 92.1 8.1 59 32 9 0 0 0
TURUNCGILLER 80.9 13.5 31 4 39 25 0 0
MAYDANOZGILLER 79.8 13.7 31 1 42 27 0 0
(havug, maydanoz)
SEBT CEKIRDFKLI MEYV.ELER 79.0 14.8 31 1 27 36 5 0
(erik, kayisi, kiraz, seftali)
YAG.BIT.KILERI . 78.7 14.5 31 0 26 43 0 0
(aycicegi, soya, susam, yer fistigi)
SERIN MEVS.IM BAKLAGILLER 78.2 15.0 31 1 36 )8 5 0
(bakla, mercimek, nohut)
U.ZUMSU MEYVELER 78.2 14.8 31 0 18 51 0 0
(cilek)
KABAKGILLER

77.6 15.4 31 1 19 47 3 0

(hiyar, kabak, karpuz, kavun)
NISASTA BITKILERI 77.3 15.4 31 0 19 46 4 0
(patates)
SO§ANGILLER 77.2 16.0 31 1 27 31 10 0
(sogan, sarimsak)
LIF BITKILERI 76.9 16.0 31 0 22 35 13 0
(pamuk)
SEKER BITKILERI 76.6 16.0 31 0 12 49 8 0
(seker pancari)
EBEGUMECIGILLER 75.0 16.9 31 0 1 57 11 0
(bamya)
SERIN IKIZIM TAHILLARI 72.4 25.0 31 0 15 42 6 7
(arpa, bugday)
YUMUSAK CEKIRDEKLI MEY. 72.4 18.5 31 0 0 33 37 0
(elma, armut)
SUBTROP.IK MEYVELER 70.6 33.9 31 10 35 7 0 17
(nar, zeytin)
MERA 60.8 46.8 63 0 0 0 0 37
SICAK MEVSIM BAKLAGILLERI 551 398 31 0 ) 26 11 31
(fasulye)
SICAK IKL".VI TAHILLARI 52.3 40.4 31 0 0 15 20 33
(musir, celtik, sorgum)
SERT KABUK.LU MEYVELER 50.9 42.6 31 0 0 30 0 39
(badem, ceviz)
PATLICANGILLER 45.3 37.7 31 0 0 0 0 69

(biber, domates, patlican)
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Sonug olarak, ¢alismada Uriinlerin ihtiyac duydugu iriin su biitcesi durumunun tespiti icin Gida Tarim Orgiitii (FAO)
tarafindan gelistirilen agrometshel modeli kullaniimistir. 23 (riin grubu igin elde edilen su yeterlilik indeksi 0 ile 100
arasinda degerler almaktadir. Sifir degeri alan yerlerde su eksikligi oldugu, 100 degerine yaklastik¢a o Grilin igin su
diizeyinin yeterli oldugundan soz edilebilir. Su yeterlilik haritalarinin istatistiklerine bakildiginda ortalama su
yeterlilik ylzdesi en yliksek baklagil yem bitkileri, turpgiller ve bagcilik Griin gruplarinda oldugu tespit edilmistir.
Ortalama su yeterlilik ylizdesinin en diistk oldugu trin gruplari ise patlicangiller, sert kabuklu meyveler, sicak iklim
tahillari olarak tespit edilmistir.

Uriin izleme ve verim tahmini calismalarinin; iilke kaynaklarinin etkin bir sekilde kullaniimasi, risk analizi yardimiyla
nerede hangi trlnlin ekilmesinin uygun olacaginin belirlenmesi, meteorolojik, fenolojik ve istatistiksel verilerin en
dogru bir sekilde Uretilmesinin saglanmasi, ¢iftcilerin tirlinlerinin durumunu gérerek zamaninda tedbir almasi, karar
vericilerin Griinin durumunu gorerek hasattan 6nce gerekli ithalat ve ihracat baglantilarini yapmasi ve hassas
toplum kesimlerinin belirlenerek gerekli yardim ¢alismalarinin baslatilmasi gibi birgok konuda fayda saglayarak tlke
kalkinmasina katki yapmasi beklenmektedir (Simsek ve ark., 2008).

FAO tarimsal alanlarin korunmasi ve mevcut risk faktorlerinin tespit edilerek dnlem alinmasi konusunda ¢alismalar
yapmaktadir. FAO-Tirkiye Ortaklik Programi gida glivenligi, tarimsal ve kirsal kalkinma, ormancilik ve balikcihgi
kapsayan dogal kaynaklar yénetimi, tarim politikalari, gida gtivenilirligi konularinda Turkiye ile birlikte ortaklasa
calismalar yiratmektedir. Tarimsal alanlarin agroekolojik uygunluk durumunun tespit edildigi calismalarda
agrometshell modeli kullanan ve 6neren FAO bu tir ¢alismalara 6rnek olacak planlamalar yapmaktadir.

Bu baglamda Urlin su bitcesinin hesaplanmasinda FAO’nun (rettigi agrometshell modeli kullaniimistir.
Agrometshell modeli bitkilerin gelisimlerini ve gelisimlerini etkileyen faktérlerin bir arada degerlendiriimesine
imkan saglamaktadir. Bu model bitkilerin fenolojik gelisiminin takibine imkan vermesinin yani sira degisen iklimsel
kosullarin bitkilerin gelisimlerini nasil etkileyecegi bilgisine ulasilmasini da saglamasi bakimindan avantaj
saglamaktadir. Boylelikle risk analizleri yapilarak bu risklere karsi dnlem alinmasinda yol gosterici olacak ¢alismalar
yapilmasina katki saglayacagi distiniilmektedir.

Uriinlerin ekolojik isteklerini dahil etmesi agisindan su yeterlilik indeksi tahmini yaklasiminin énemli oldugu
gorilmektedir. Su yeterlilik indeksi hesaplanmasinda kullanilan agrometshell modelinin birbirinden farkli veri
turlerini ayni anda degerlendirilmesine imkan vermesi bu modelin avantajlari arasinda yer almaktadir. Fakat tiim
bu avantajlarinin ragmen model 8.000 veriden fazlasini bir defada analiz edilmesine imkan vermemesi nedeniyle
genis veya detayli alanlarin analizinde ¢alisma siiresinin uzamasina ve daha fazla sayida girdi dosyasi hazirlamasi
zorunlulugu nedeniyle zorluklar barindirmaktadir. Bu ¢alisma kapsaminda ¢ok sayida girdi dosyasi olmasi nedeniyle
bahsedilen modelin eksikliklerini giderme adina ¢alismaya yazilim boyutunun dahil edilmesi ile zaman kaybi ve veri
yonetimi agisindan avantaj saglanmistir.

Uzaktan algilama ve CBS’nin sayica fazla olan ve degisik kategorideki verilerin ayni anda degerlendirilmesine imkan
vermesi sayesinde ¢ok sayida degiskenin etkili oldugu tarimsal alanlarin analizinde 6nemli bir ara¢ oldugu ortaya
koyulmustur. Bu calisma kapsaminda ciktilarin gorsellestiriimesi ve degerlendiriimesi slirecinde de CBS’den
yararlanilmis ve boylelikle model sonuglarinin daha iyi ifade edilmesi saglanmistir.

Son olarak tarimsal peyzajlarin strdirilebilirliginin saglanmasi tarimsal tiretimin uzun donemli ve verimli gegcmesini
saglayarak bu alanlarin optimal kullanimi saglarken ayni zamanda dogal alanlarin tarim alani olarak kullanilmasinin
online gececektir. Kaynaklarin stirdirilebilir kullaniminin saglanmasi 6zellikle tarimsal peyzajlarin gelecek nesillerin
besin ihtiyacini karsilayabilmesi icin hayati dneme sahiptir. Bu nedenle bilimsel arastirma ve degerlendirmeler
sonucunda planlanmali ve yénetilmelidir.

CIKAR CATISMA BEYANI
Yazarlar ¢alisma konusunda cikar catismasinin olmadigini beyan eder.
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ARASTIRMACILARIN KATKI ORANI BEYANI
Yazarlar ¢alismaya esit oranda katki saglamis olduklarini beyan eder.

ETiK ONAY BEYANI
Bu makalede insan veya hayvan deneklerle herhangi bir calisma bulunmamasi nedeniyle etik onaya gerek
duyulmamaktadir.
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B (OS]

The research aimed to investigate the yield and quality parameters of three flax varieties
(Linum usitatissimum L.) at four different harvesting stages in Amik Plain in the 2021
growing seasons. The experimental design was a randomized complete block in split plot
arrangement with three replications. Seed yield and quality parameters were determined
after the maturation of seeds at the final harvesting. Harvesting stages (beginning of
flowering, capsule formation, green-yellow ripening, and full ripening stages) significantly
affected plant height, technical stem length, stem ratio, moisture, and plant fresh weight.
Among the cultivars, significant differences were observed in terms of technical stem
length, fiber ratio, stem ratio, 1000 seed weight and seed yield. Interaction effects were
determined in terms of plant height and moisture ratio. While the cv. Noreum had greater
fiber ratio (19.45%), stem ratio (50.97%) and seed yield (241.33 kg da!), the cv. Karakiz had
the highest 1000 seed weight (7.99 g). The cv. Beyaz Gelin had the highest technical stem
length (67.39 cm). In terms of technical stem length, fiber ratio, and stem ratio parameters,
the cv. Beyaz Gelin and the cv. Noreum were in the same statistical group. The fact that
harvesting stages do not affect the fiber ratio has led to the conclusion that planting for
both purposes may be appropriate in the region.

OzZET

Arastirma, Amik Ovasi kosullarinda Ug farkh keten cesidinin (Linum usitatissimum L.) dort
farkh hasat zamanindaki verim ve kalite unsurlarini incelemeyi amaclamistir. Bu
dogrultuda, calisma 2021 Uretim sezonunda tesadif bloklarinda bolinmus parseller
deneme desenine gore ¢ tekerrirli olarak ylritilmustir. Tohum verim ve kalitesi tizerine
incelemeler son hasat zamaninda tohumlarin olgunlagsmasi sonrasinda yapilmistir. Hasat
zamanlari (giceklenme baslangici, kapsil olusumu, yesil-sari olum ve tam olum asamalari)
bitki boyu, teknik sap uzunlugu, sap orani, nem orani, bitki yas agirhgi tizerinde istatistiksel
olarak anlamli etkilere neden olmustur. Cesitler arasinda ise teknik sap uzunlugu, lif orani,
sap orani, 1000 tohum agirhgi ve tohum verimi acisindan 6nemli farkliliklar
gozlemlenmistir. Bitki boyu ve nem orani bakimindan interaksiyon etkisi belirlenmistir.
Noreum cesidi, lif orani (%19.45), sap orani (%50.97) ve tohum verimi (241.33 kg da’) ile
one cikarken, Karakiz gesidi en yiiksek 1000 tohum agirligi (7.99 g) ile dikkat ¢ekmistir.
Beyaz Gelin gesidi ise en yiiksek teknik sap uzunlugu (67.39 cm) degerine sahiptir. Teknik
sap uzunlugu, lif orani ve sap orani parametrelerinde Beyaz Gelin gesidi ile Noreum cesidi
ayni istatistiksel grupta bulunmaktadir. Hasat zamanlarinin lif oranini etkilememesi,
bolgede her iki amaca yonelik ekim yapmanin uygun olabilecegi sonucuna ulastirmistir.
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INTRODUCTION

Flax (Linum usitatissimum L) is one of approximately 260 species belonging to the Linaceae family. Historically, flax
stands out as one of the oldest fibers and indeed one of the oldest cultivated plants. The first records related to its
use date back 9000 years, with its estimated initiation into cultivation approximately 8000 years ago (Cullis, 2007).
Although its exact origin remains uncertain, it is known that flax was cultivated for fiber in Ancient Egypt (El-Hariri
et al., 1994). Today, flax is a versatile plant cultivated for its seeds, fibers, and dual-purpose production (seed and
fiber), with its height ranging between 60-120 cm depending on the variety, planting density, and weather
conditions (Muir & Westcott, 2003; Mert, 2020; Aygiin & Mert, 2022). Flax, with its extensive history and diverse
applications, holds a significant position among cultivated plants. Linum usitatissimum L., is a widely cultivated
oilseed plant globally. While its durable fibers are mainly used in the textile industry alone or together with cotton
fibers in the production of high-quality fabrics, its seeds, rich in healthy oils, find application in various food
products. One notable feature of flax is its rich diversity, encompassing cultivars that adapt to different climatic and
soil conditions. Additionally, the growth stages and harvesting stages of flax can have a decisive impact on the
guantity and quality of the obtained products. Understanding the effects of diversity and harvesting stages on flax
cultivation becomes crucial in optimizing agricultural practices and maximizing the industrial utility of this versatile
plant.

While flax seed and fiber production have increased globally in the last 20 years, this trend is not observed in
Tirkiye. Although flax cultivation has been prevalent along the Black Sea coastal region, the production has
significantly decreased to almost negligible levels after the Ottoman Empire. The coastal areas of Anatolia are
suitable for fiber flax production, and particularly in the Mediterranean Region, the possibilities of dual-purpose
production during the winter season have been explored (Aygiin & Mert, 2022).

This article aims to comprehensively examine the potential impacts of different flax cultivars and harvesting stages
on vyield parameters. The results of this study will provide valuable information on new perspectives in flax
cultivation and development of sustainable flax cultivation practices.

MATERIALS and METHODS
Field trial was established in the Research and Experimental Fields of Hatay Mustafa Kemal University in December
2020. The soil characteristics of the experimental area are given in Table 1. Soil analysis was carried out at Hatay

Mustafa Kemal University, Technology and Research & Development Center.

Table 1. Soil parameters of the experimental area
Cizelge 1. Deneme arazisinin toprak parametreleri

Parameters Results
pH 7.43
Conductivity (uS cm™) 328
Phosphorus (kg ha™) 24.40
Potassium (kg ha?) 854.0
Calcium (ppm) 8900
Iron (ppm) 14.04
Copper (ppm) 1.59
Manganese (ppm) 20.66
Zinc (ppm) 2.28
Magnesium (ppm) 1679.2
Organic Matter (%) 1.65
Lime (%) 2.4
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The experimental design was a randomized complete block in split plot arrangement with three replications.
Cultivars were assigned to main plots and harvesting stages were assigned to subplots. Three cultivars of Linum
usitatissimum L. were used as plant material Karakiz, Beyaz Gelin and Noreum. Each experimental plot consisted of
5 rows, 5 meters in length, with a row spacing of 20 cm. Seeding process was carried out in December 2020. A total
of 10 kg da* of nitrogen was applied, half during sowing and half during the flowering stage. Phosphorus and
potassium, on the other hand, were applied at 5 kg da* during sowing. Throughout the cultivation period, irrigation
was not applied and the plant water needs were met under natural rainfall conditions. The plants were exposed to
a total of 624.3 mm of precipitation from sowing to harvest. According to Kozlowski et al. (2005), flax fibers can
grow in regions receiving an annual rainfall of 600-800 mm, with 110-130 mm during the vegetation period. In this
regard, the amount of rainfall in the region is deemed sufficient. Climate data were taken from Hatay Meteorology
Directorate in order to use the data of the station closest to where the study was conducted.The climatic data for
the region are given in Table 2.

Table 2. Climatic data covering the cultivation period and long-term averages (LTA)
Cizelge 2. Deneme alaninin yetistiricilik dénemini ve uzun yillar ortalamalarini (LTA) kapsayan iklim verileri

Month Average Monthly Temperature (°C) Total Monthly Precipitation (mm)
2020-21 LTA (1940-2020) 2020-21 LTA (1940-2020)

December 10.7 9.5 79.3 184.1

January 9.5 8.1 334.8 196.9

February 11.1 9.8 37.5 170.0

March 12.5 13.1 98.4 143.3

April 16.8 17.2 73.9 103.5

May 22.2 21.3 0.0 81.0

June 24.4 24.8 0.4 32.0

To observe the development of fibers in plants, the harvesting process was conducted at four different phenological
stages, namely beginning of flowering, capsule formation, green-yellow ripening, and full ripening stages
(Sequentially 1, 2, 3, 4). At this stage, the technical stems of the harvested plants were separated and retted in a
water tank for 15 days. After retting, the dried stems were stripped using a manually operated decorticator
(designed by Yusuf Ziya AYGUN) (Figure 1) to obtain fibers (n=50).

During the full ripening stage, both fiber and seed harvesting were conducted. The last harvest was carried out in
June 2021. Yield components were determined.

Gearwheel

Height Adjustable Gearwheel

« Metal Framework
« Sole

Figure 1. Drawing of the hand-operated decorticator used in the study
Sekil 1. Calismada kullanilan elle ¢alistirilan dekortikatériin ¢izimi
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The experimental data were subjected to analysis of variance using IBM SPSS Statistics 24 software. Means were
grouped using the Tukey multiple comparison test.

RESULTS and DISCUSSIONS

While no significant differences were observed among the cultivars in terms of plant height, the harvesting times
and interactions had significant differences. Plant height values varied with respect to harvesting stages, with the
highest value recorded in the fourth harvest and the lowest in the first harvest (Table 3). In terms of interaction,
the maximum plant height was attained during the final harvesting stage for cultivar Beyaz (Figure 2).

This outcome underscores the importance of considering not only the cultivar itself but also harvest stages for
optimizing plant height in agricultural practices. The variation in plant height across different harvesting stages
emphasizes the dynamic nature of plant growth, which may be influenced by environmental factors and
developmental stages. The observed interaction effect highlights the need for a nuanced approach in managing
harvest schedules, particularly for maximizing the growth potential of specific cultivars such as 'Beyaz Gelin'.
Further investigation into the underlying mechanisms contributing to these variations is warranted, as it could
provide valuable insights into optimizing cultivation practices and improving overall crop yield. These findings
contribute to the broader understanding of the intricate relationships between harvesting stages, plant cultivars,
and their interactive effects on plant growth.

Plant heights in oil-type flax range from 25 to 80 cm and fiber-type flax typically fall within the range of 80 to 120
cm (Kymaldinen et al., 2004). The variation in flax plant height is influenced by several factors, including plant type
(fiber or oil), nitrogen fertilizer and growth regulator levels, air temperature, day length, irrigation volume, and
notably, the plant genotype (Kymaldinen et al., 2004; Kocak & Bayraktar, 2011; Mert, 2020). The extent of these
variables underscores the complex interplay of environmental and genetic factors in determining the ultimate
height of flax plants.

Table 3. Mean values of some yield components for the three cultivars and four harvesting stages
Cizelge 3. Bazi verim unsurlarinin ti¢ farkl gesit ve dért farkli hasat zamanlarina gére ortalama degerleri

Plant Height Technical Stem Fiber Ratio of Stem Ratio Moisture Fresh Weight
(cm) Length (cm) Stem (%) (Dry/dry w/w) (%) (g plant?)

Cultivars
Karakiz 82.65+1.00 60.82+0.63 b 15.6210.31 b 42.63+1.86 b 54.08+5.30 6.01+0.65
Beyaz Gelin 86.42+2.36 67.39+1.10 a 18.94+0.44 a 48.13+2.32 a 50.70+7.94 5.05+0.68
Noreum 86.79+1.74 66.69+0.79 a 19.45+0.45 a 50.97+2.78 a 53.23+5.72 4.90+0.62
Harvesting
Stages (HS)
1 77.20+1.16 ¢ 62.79+1.17 b 17.44+0.86 56.58+2.28 a 75.42+0.66 a 6.61+0.36 ab
2 87.91+1.27 b 64.76+1.36 ab 18.79+0.68 38.41+0.96 d 66.11+0.83 b 7.16+0.52 a
3 86.21+1.49 b 66.95+1.48 a 17.77+0.64 42.91+1.43 ¢ 48.10+1.03 ¢ 5.2740.41b
4 89.82+1.55a 65.36+1.38 ab 18.01+0.78 51.07+1.82 b 21.06+3.37d 2.25+0.24 ¢
Fecuttivar 1.89ns 16.31* 129.37%** 28.26** 2.24ns 6.54ns
Fur 164.25%** 3.70* 1.43ns 56.62%** 588.26%** 42.,58%**
FeuttivarHT 6.44*** 0.12ns 0.63ns 0.72ns 12.67*** 0.34ns
CV (%) 7.39 6.41 12.19 18.30 41.14 42.07
SEM 1.05 0.69 0.37 1.44 3.61 0.37

CV: Coefficient of variation, SEM: Standard error of mean, ns: non significant, *: significant at P < 0.05, **: significant at P <
0.01 ***: significant at P < 0.001
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It was observed that the technical stem length means differed significantly across cultivars and harvesting stages
(Table 3). However, the interaction effect was found to be insignificant. The cv. 'Beyaz Gelin' exhibited the highest
technical stem length, while 'Karakiz' had the shortest. In terms of harvesting stage, the technical stem length was
shortest in the first harvest and increased until the third harvest, with a subsequent decrease observed in the final
harvest. This trend can be attributed to the downward expansion of the flowering zone as the flax harvest is
delayed. As branching progresses downward, the technical stem shortens. The term 'first branch height' denotes
the length of the technical stem from which fibers are extracted in fiber-type plants. This parameter exhibits a
strong correlation with various fiber-related characteristics, including fiber length, fiber fineness, fiber ratio, and
fiber yield, as indicated by studies such as El-Hariri et al. (2004) and Aydin (2020). Additionally, in oil-type plants,
this measurement demonstrates a significant correlation with seed yield, as highlighted in the findings of Coban et
al. (2021). The results of this study are in parallel to the findings of the previous research indicating cultivars in
technical stem length among different flax cultivars (Yildirim, 2005; Tungtiirk, 2007; Ors & Oztiirk, 2018; Aslan &
Sarihan, 2020; Aydin, 2020).
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Figure 2. Cultivar x harvesting stage interaction on plant height
Sekil 2. Bitki boyuna iliskin ¢esit x hasat zamani interaksiyon grafigi

While the impact of cultivars was significant on the bast fiber ratio, the effects of harvesting stages and interaction
were found to be insignificant. The 'Noreum' cultivar exhibited the highest bast fiber ratio, whereas 'Karakiz' had
the lowest (19.45% and 15.62%, respectively). Rashwan et al. (2016) reported significantly different fiber ratios
ranging from 10.95% to 18.94% across three different flax cultivars, emphasizing the genotype-dependent nature
of fiber content. Similarly, fiber ratios are notably high in fiber-type flax compared to oil-type and dual-type flax,
ranging around 60-70% (Abd El-Fatah, 2007; El-Refaey et al., 2010; Bauer et al., 2015).

The effects of cultivars and harvesting stages on the stem ratio were significant, while the interaction effect was
found to be insignificant. The cv. 'Noreum' exhibited the highest stem ratio, followed by 'Beyaz Gelin' and 'Karakiz'
having the lowest ratio. In terms of harvesting stages, the highest stem ratio was observed during the first harvest,
followed by a sharp decline in the subsequent harvests and a subsequent increase. This can be attributed to the
relatively low branching of the plant during the initial harvest period, which coincides with the onset of flowering.
Subsequent harvests witnessed an increase in stem ratio due to a significant weight gain in the fruiting zone as
capsule formation progressed.

In later harvest periods, the plants lost a considerable amount of moisture in the fruiting zone, primarily because
drying in the stem and shedding of leaves begins during capsule formation in flax. Subsequently, as the capsules
get yellow, there is a decrease in mass in the fruiting zone, accompanied by thickening of the stem.
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The influence of cultivars on plant moisture content was found to be insignificant, while the effects of harvesting
stage and interaction were significant. From the first harvest to the final harvest, there were dramatic reductions
in the moisture content. While all cultivars exhibited similar moisture levels up to the third harvest, the sharp
decrease in moisture observed in the final harvest, particularly in the 'Beyaz Gelin' cultivar, can be attributed to the
interaction effect (Figure 3). This phenomenon is linked to a genetic trait related to the rapid transition of the
cultivar into its full maturity phase.
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Figure 3. Cultivar x harvesting stage interaction on moisture content.
Sekil 3. Nem oranina iliskin cesit x hasat zamani interaksiyon grafigi

The effect of harvest stage on plant fresh weight was significant, while the effects of cultivars and interaction were
found to be insignificant. The plant fresh weight increased until the second harvest and then started to decline.
Despite the accumulation of dry matter in the plant as harvesting stage was delayed, the observed decrease in plant
fresh weight after the second harvest is quite normal due to dramatic moisture reductions. Consequently, the
highest fresh weight was recorded at the second harvest while the lowest was observed in the final harvest (7.16—
2.25 g, respectively).

The impact of cultivars on seed number per capsule was found to be insignificant with values ranging between 7.90
and 8.32 seeds capsule. The highest value was observed in the cv. 'Beyaz Gelin' while the lowest was in the cv.
'Karakiz' (Table 4). Similar studies have also suggested that the number of seeds in the capsule is not influenced by
cultivars (Yildirim, 2005; Kurt et al., 2006). However, it is important to note that this outcome may vary based on
ecological conditions and cultivation practices. Seed number per capsule is considered a crucial parameter for
achieving high seed yield (Aygin & Mert, 2022).

Table 4. Some seed yield component of the three flax cultivars
Cizelge 4. Ug keten ¢esidine ait bazi tohum verimi bilesenleri

Seed number per 1000 Seed Number of Number of

capsule Weight (g) Branches Capsules Seed Yield (kg da)

Cultivars

Karakiz 7.90£0.35 7.99+0.02 a 6.17+0.30 15.83+0.87 174.33+11.98 b
Beyaz Gelin 8.32+0.35 6.35£0.05 b 6.3310.44 18.20+1.32 234.00+22.91 a
Noreum 8.17+0.49 5.96+0.13 ¢ 5.73£0.18 16.53+1.56 241.3316.94 a
Feuttivar 0.19ns 173.82** 5.45ns 0.87ns 10.19*

CV (%) 7.73 13.91 9.12 13.02 18.18

SEM 0.21 0.31 0.18 0.73 13.12

CV: Coefficient of variation, SEM: Standard error of mean, ns: non significant, *: significant at P < 0.05, **: significant at P <0.01
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The effect of cultivars on the thousand seed weight was found to be significant. The highest thousand seed weight
was observed in the cv. 'Karakiz' while the lowest was in the cv. 'Noreum' (7.99-5.96 unit plant?, respectively).
Studies have reported significant differences among cultivars in terms of thousand seed weight (Yildirim, 2005;
Tungtiirk, 2007; Ors & Oztiirk, 2018; Aslan & Sarihan, 2020; Aydin, 2020) a parameter highly correlated with seed
yield (Copur et al., 2005; Aydin, 2020).

The effect of cultivars on the number of branches was found to be insignificant. The number of branches varied
between 5.73 and 6.33 unit plant? across cultivars. While plant density can influence the number of branches in
flax, branching remains a genetic trait. Studies indicate variations in the number of branches among flax cultivars,
possibly influenced by plant types (oil, fiber, and dual type), cultural practices, plant density, and ecological
differences (Yildirim, 2005; Tunctiirk, 2007; Aslan & Sarihan, 2020; Aydin, 2020).

The impact of cultivars on capsule number per plant was not significant, with counts ranging between 15.83 and
18.20 unit plant™. According to Yildirim (2005) and Aydin (2020), there is a linear relationship between capsule
count and seed yield. However, the simultaneous formation and/or ripening of all capsules on branches terminating
with capsules may not occur uniformly, as the cultivation period may not be sufficient for all branches to end with
capsules (Aygin & Mert, 2022). The results align with the previous studies indicating that capsule count is not
significantly influenced by cultivars (Yildirim, 2005; Kurt et al., 2006; Aydin, 2020). However, similar to the number
of branches, capsule count varies significantly based on plant type in studies using different cultivars (Ors & Oztiirk,
2018; Aslan & Sarihan, 2020; Aygin & Mert, 2022).

The impact of cultivars on seed yield was found to be significant, with the highest seed yield recorded in the cv.
'Noreum' at 241.33 kg da* and the lowest in the cv. 'Karakiz' at 174.33 kg daX. While seed yield is a crucial parameter
for oil-type and dual-type flax, it is not as sought after for fiber-type flax. This is because in flax plants harvested for
fiber, seed maturation is not anticipated and they are harvested earlier. Seed yield is influenced by plant types and,
naturally, genotype. Studies indicate significant differences in seed yield among flax cultivars (Yildirim, 2005;
Tunctiirk, 2007; Ors & Oztiirk, 2018; Aslan & Sarithan, 2020; Aydin, 2020).

In conclusion, this study comprehensively investigated the impact of different harvesting stages of flax cultivars on
various agricultural parameters and provided important information.

Significant technical stem length variation was identified among different cultivars, suggesting that genetic diversity
plays a role in morphological traits. Harvest stages were found to be significant effect on the technical stem length,
highlighting the importance of strategic planning for optimum harvesting time. Considerable disparities were
observed among cultivars concerning fiber content and seed yield. The cv. 'Noreum' demonstrated superiority,
excelling in both fiber content and seed yield.

Meticulous planning of agricultural practices and cultivar selection is essential to meet specific goals. Tailoring
cultivar choices based on whether the emphasis is on fiber or seed production is crucial. Determining optimal
harvesting stage is critical for maximizing both fiber and seed vyields. This decision should factor in diverse
agricultural strategies and prevailing climate conditions.

In conclusion, the outcomes of this study highlight the pivotal roles of cultivar selection and harvesting stages in
shaping the agricultural performance of flax. Future research endeavors, comparing results across diverse
ecosystems and under varied climatic conditions, will contribute to a more comprehensive understanding of the
genetic diversity and adaptability of the flax plant.
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