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Ozet

Bu calisma Tarim ve Orman Bakanligi, Tarimsal
Aragturmalar ve Politikalar Genel Miudirligi (TAGEM) ne
bagli Tarimsal Arasurma Enstitiileri tarafindan gelistirilerek,
treticilerin  kullanimina sunulan bugday c¢esitlerinin Kayseri
ilindeki tireticiler agisindan degerlendirilmesini amaglamaktadir
Aragtirmada olasilikli olmayan 6rnekleme gesitlerinden kartopu
orneklem yontemi ile zincirleme ulasim prensibi kullanilarak
hedeflenen TAGEM tescilli bugday tohumlugunu kullanan
74 dretici ile gorisulmistiir. Verilerin degerlendirilmesinde;
tanimlayic istatistikler ve ki-kare analizleri kullanilmistir.
Aragtirma sonuglarina gore, Kayseri ilinde incelenen isletmelerde
TAGEM bugday c¢esitlerinden Kiziltan 91 ¢esidi %67.6 ve
Bayraktar 2000 cesidi ise %25.7 orani ile treticiler tarafindan
en fazla tercih edilen cesitler olmustur. Ureticilerin %27’sinin
TAGEM bugday cesitlerinden bekledigi verimi elde ettigi,
%>52.2’sinin ise satsta bekledigi bugday saus fiyatni aldig
belirlenmistir. Ureticilerin %47’si tercih edecekleri bugday
cesitlerinin kilciklt olmasinin énemli bir kriter oldugunu ifade
etmigtir. Bolgede artan yaban domuz popiilasyonunun kil¢ikli
bugday tercihini artirdig1 soylenebilir. Ureticiler yorede bugday
tiretiminin  siirdiirtilebilmesi i¢in; verimin kuru kogullarda

ortalama 325 kg da’, sulu kosullarda ise 481 kg da’' olmasi
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islah edilen verim ve kalite bakimindan yiiksek degerdeki
bugday cesitlerinin, gelistirme amaglarina uygun olarak,
tavsiye edilen ekolojik bolgelerdeki tireticilere etkili yayim
faaliyetleri ve dogru pazarlama kanallari ile ulastirilmast,
harcanan emeklerin karsiligini bulmasi acisindan oldukea

onemlidir.

Anahtar Kelimeler: Ciftci davranislari, Bugday cesit
tercihi, TAGEM, Kayseri-Ttirkiye

Abstract

This study aims to evaluate the wheat varieties developed
by the Agricultural Research Institutes affiliated with the
Ministry of Agriculture and Forestry, General Directorate
of Agricultural Research and Policies (TAGEM) and offered
to the use of the producers in the province of Kayseri. In the
research, 74 producers using targeted wheat seeds registered
by TAGEM, determined by using the chain transportation
principle with snowball sampling method, one of the
non-probabilistic sampling varieties were interviewed.
Descriptive statistics and chi-square analysis were used in
the evaluation of the data. According to the results of the
research, Kiziltan 91 variety and Bayraktar 2000 variety
were the most preferred varieties by the producers, with
a ratio of 67.6% and 25.7% of TAGEM wheat varieties
in the enterprises examined in Kayseri. It was determined
that 27% of the producers obtained the expected yield
from TAGEM wheat varieties, and 52.2% of them received
the wheat sales price they expected on sale. 47% of the
producers stated that it is an important criterion for the
wheat varieties they will prefer to be awned. The increasing
wild boar population in the region has increased the
preference for awned wheat. Producers to maintain wheat
production in the region; stated that the average yield
should be 325 kg da’ in rainfed conditions and 481 kg
da’ in irrigated conditions. It is very important to deliver
wheat varieties of high value in terms of yield and quality
which are bred by using time, genetic material, human
resources and material resources as a result of long efforts,
to the producers in the ecological regions recommended by
the development purposes, effective extension facilities and
through the right marketing channels, in terms of finding

the return of the effort spent.
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Bitkiler; diger canl: tiirlerinin, dogrudan ya da dolaylt
olmak {izere, ana besin kaynagidir. Insanin gerek duydugu
enerjinin %90’1 ve proteinin %80’i bitkiler tarafindan
kargilanir. Insanlik tarihi boyunca 250.000 bitki tiirii
bilinmekte olup bunlardan 3.000 tanesi diinyanin gesitli
yetlerinde iiretimde kullanilmaktadir (Zencirci vd. 2020).
Tahillarin yeryiiziinde bu denli yaygin olmasinda, tarimin
tarihsel gelisimi igerisinde en eski kiiltiir bitkileri olmalarinin
etkisi biiyiiktiir. Orta Asya ve On Asyada yapilan kazilar
bugday ve arpa gibi tahillarin buralarda cok eski bir
gecmigleri oldugunu gostermistir (Kiin, 1988). Tahillar,
3.000 bitki tiirii icinde insan beslenmesindeki éneminin
yani sira yerlesik hayata gegiste 1slah, ekim ve tiretimleri ile
de tarih boyu 6nemli bir yere sahip olmuslardir. Tahillar;
bugday, cavdar, misir, yulaf, piring, arpa, sorgum ve tritikale
olarak siniflandirilabilir. Bu tiirler; diger bitki tiirlerine
oranla daha az maliyetle iiretilmesinin yani sira tasima
ve depolama faaliyetlerinin kolayligi sebebiyle ciftgiler

tarafindan oncelikli olarak tercih edilmektedirler (Zencirci
vd. 2020).

Bitki genetik kaynaklari agisindan ¢ok zengin olan
Tiirkiye, diinyanin en o6nemli tarim iriinlerinden biri
olan bugday genetik kaynaklari bakimindan da oldukea
zengindir. Bugday, Turkiye'nin sosyal, kiiltiirel, ekonomik
ve sanayi yapisina dogrudan etki eden bir bitki olmasinin
yaninda bugday ve bugdayin islenmesiyle yapilan ekmek,
makarna, biskiivi, bulgur ve diger unlu mamuller de en

vazgecilmez besinler arasinda yer almaya devam etmektedir.

Diinyada gida giivenligi, giivenilirligi, kendine
yeterlilik ve stirdiiriilebilirlik kavramlarinin kullaniminin
artmastyla beraber stratejik tarim tirtinlerine yonelik yapilan
aragtirmalar da cogalmugtir. Tiirkiyede temel bir ihtiyac
maddesi, ana besin kaynagi ve stratejik bir tirtin olan bugday,
tarimsal ve ekonomik agidan da dnemli bir sektor ozelligi
tasimaktadir.  Yapilan slah aragtirmalari, bircok bugday
cesidinin gelistirilmesine katkida bulunmus ve bu cesitler
tarimsal igletmelerin  kullanimina sunulmustur. Ancak

mevcut cesitlerin {iretici ve fabrika tarafindan kullanilmasi

—



ve yayilmasinda 6zellikle sektdriin kendi icinde ¢esit algis

ve tercihlerinin etkili oldugu goriilmektedir.

Ureticiler, yeni gelistirilen ve piyasaya sunulan gesitleri
takip etmeye calisirken mevcut cesitlerden daha kaliteli
ve ozellikle verim potansiyeli yiiksek olan cesitlere dogru
da yonelmektedir. Ancak iiretici istekleri ile fabrikalarin
istekleri birbirine uyum saglayamamakta; un ve makarna
fabrikalart daha ¢ok kaliteyi, bugday iireticisi ise verimi 6n
plana ¢itkarmaktadir. Bu nedenle hem fabrikalarin hem de
tireticilerin isteklerini kargilayabilmek amaciyla, yeni cesit
gelistirme ¢alismalarinda, bugdayin kalite degerlerinin yan:
sira veriminin de yiiksek olmasi hedeflenmektedir (Tasct
vd. 2016).

Ureticilerin tek yillik bitkilerde ¢esit tercihlerinde,
o tretim sezonunda hasat ettikleri ¢esidin performansi
etkili olmaktadir. Cesidin memnuniyeti bir sonraki
tiretim sezonunda tercih edecekleri cesidi belirlemektedir.
Ureticiler, kendi yorelerinin toprak ve iklim yapisina
uygun olmayan, hastalik ve zararlilara dayanikli olmayan
ve veriminden memnun olmadiklart bugday ¢esitlerini bir
sonraki iretim sezonunda tercih etmeyebilirler. Bununla
birlikte tohum satin aldiklar1 tohum bayilerinin, tohum
satist yapan Tarim Kredi Kooperatifleri, Pankobirlik gibi
tiretici Orgiitlerinin ve yayimecilarin tavsiyeleri, iletisimde
olduklart diger ciftcilerin y6nlendirmeleri, yazili, gorsel
medya ve internet yayinlarinin etkisi ile de kullandiklar
bugday cesidini degistirme karari alabilirler. Ayrica tarim
fuarlari, tarla giinleri, demonstrasyonlar ve teknik geziler
de treticilerin yeni gelistirilen bugday cesitlerini tanimalart

icin 6nemli yayim yontemleridir.

Tohumluk Tescil ve Sertifikasyon Merkez Mudiirlugi
(TTSMM) kayitlarina gore Tiirkiye'de Milli Cesit Listesi’ne
kayitlt 427 adet bugday cesidi bulunmaktadir. Turkiye'de
bugday c¢esidi tescil ettirme yetkisine sahip kurum ve
kuruluglar; TAGEM’e bagli aragtirma enstitiileri, 6zel
sektor arastirma kuruluslari, Universiteler, Tarim Isletmeleri
Genel Midiirliigii (TIGEM), iiretici orgiitleri ve gergek
kisiler olup, kamudaki en biiyiik bugday slahgist kurulug
TAGEMdir. TAGEM’e bagli 50 tarimsal arastirma enstitiisii
mevcuttur ve bunlarin 13’tinde bugday islah calismalar:

yuriitiilmektedir. Bu ¢alismada; islah, tiretim ve pazarlama

H—
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siireglerinde olduk¢a yogun maddi ve teknik kaynak
harcanarak tescil ettirilen TAGEM bugday cesitlerinin,
tireticilerin taleplerini hangi 6l¢iide karsiladiginin takibinin
yapilmast ve arastirilmast ayrica yeni gelistirilecek bugday
cesitlerine yapilacak teknoloji ve Ar-Ge yatirimlart igin bir

veri altligr olusturmasi amaglanmistir.

[¢ Anadolu'nun giiney béliimii ile Toros Daglarvnin
birbirine yaklastgi Orta Kizilirmak béliimiinde yer alan
Kayseri, sanayi, ticaret ve tarim sektorii agisindan hem bélge
hem de iilke igin ekonomik éneme sahiptir. {lin toplam
arazisinin (1.697.513 ha) %32’si ekilebilir tarim arazisi
olup, bu arazinin yaklagtk 1/10’una denk gelen 1.681.008
da alanda bugday iiretimi yapilmaktadir. 2022 yilinda
Turkiye bugday tiretiminin (19.750.000 ton) yaklasik %2’si
Kayseri ilinde gergeklestirilmistir. Ilde daha ¢ok ekmeklik
bugday iiretimi yapimakta olup, 2022 yili Kayseri ili
ekmeklik bugday verimi 233 kg da’ ve makarnalik bugday
verimi 255 kg da'! olarak gergeklesmistir (TUIK, 2023).
Tahullar, Ttirk tariminin oldugu gibi, Kayseri ili tariminin

da karakterini belirleyen iiriin grubudur (Bulut, 2017).

Konu ile ilgili olarak literatiir incelemesinde; Arisoy
(2005), Karabak vd. (2012), Ozdemir vd. (2012),
Kiigiikgongar vd. (2013), Tasct ve Oguz (2014), Celik ve
Nazli (2014), Kaynak ve Boz, (2014), Koksal ve Cevher
(2015), Morgounov vd. (2016), Hazneci ve Ceyhan
(2017), Keles (2019), Tasct vd. (2020), Tasct vd (2021),
Candemir, (2022) ve Tasct vd (2022)’nin yeni gelistirilen

bugday cesitlerinin yayginliginin arastirilmast ve ireticiler

tarafindan  benimsenmesi  konularinda  ¢aligmalarin
bulundugu géralmistiir.
Bu c¢alismada Kayseri ilinde, TAGEM’e baglh

Aragturma Enstitiileri tarafindan gelistirilerek, tireticilerin
kullanimina sunulan bugday cesitlerinin iiretici agisindan

degerlendirilmesine yonelik analizler yapilmustir.

Materyal ve Metot

Calisma, Kayseri ilinde bugday iretiminin yogun
oldugu Pinarbagi, Biinyan ve Sarioglan ilcelerinde hasat
ve pazarlama donemi sonunda yapilan anket caligmalari
ile yiiriitiilmiistiir. Ureticilerin, o {iretim sezonu igerisinde
tiretip, hasat ederek pazarladigit TAGEM bugday cesitleri

degerlendirilmistir.




Tirkiyede bugday tiretiminde tireticilerin kullandiklar
tohumluklarin  hangi  bugday ¢esitleri oldugunu ve
dolayistyla hangi kurum ve kurulug tarafindan (TAGEM,
TIGEM, Sirketler, Universite vb.) islah ve tescil ettirildigini
kayit ve takip eden bir sistem bulunmamaktadir. Ciftci
(CKS)
makarnalik veya ekmeklik olmalarinin diginda ¢esit bilgisi
bulunmamaktadir. BUGEM kayitlarinda ise sertifikali

tohumluk bilgilerinin ¢esitlere gore ton tizerinden kayutlari

Kayit  Sistemi icerisinde ekilen bugdaylarin

bulundugundan, bugday cesitlerini kullanan iretici
sayisl, bu gesitlerin bolgesel dagilimi ve ¢esit kullanim
oranlarini belirleyebilecek nicel verilere ulagilamamaktadir.
Aragtirmanin temel amaci; TAGEM bugday cesitlerini
kullanan ireticilerin  kullandiklart bu gesidler ile ilgili
degerlendirmelerini incelemek oldugundan, hedef kitle
olarak TAGEM bugday cesitlerini kullanan ireticiler
secilmistir. Calismanin amact TAGEM bugday ¢esitlerini
incelemek oldugu icin tohumculuk sektoriinde yer alan
diger kurum, kurulus ve 6zel sektdre ait bugday cesitleri ile

ilgili veri toplanmamustir.

Orneklem yapabilmek igin evrenin bityiikligiiniin
bilinmemesi ve TAGEM bugday cesitlerini kullanan
tireticilerin kayitlart ve nicel bir verisine ulagmak miimkiin
olmadigindan bu arastirmada olasilikli olmayan 6rnekleme
cesitlerinden kartopu 6rneklem y6ntemi ile zincirleme
ulagim prensibi kullanilmigtir. Metodun seciminde, kayitlt
olmayan bugday ¢esidi kullanan iireticilerin belirlenmesinin
zorlugundan hareketle ulagilan ilk tiretici vasitasiyla digerine

ulasilmasina dikkat edilmistir.

Kartopu 6rneklem; zengin bilgi kaynagi olabilecek birey
veya durumlarin saptanmasinda 6zellikle etkilidir. Kartopu
orneklemde, evrene dahil olabilecek ve arastirmanin
amacina uygun ornek olayla iliski kurmak ve daha sonra
temas kurulan kisinin yardimiyla bir bagkasiyla, daha
sonra yine ayni yolla bir baska 6rnek olayla temas kurulur
ve bu sekilde kartopu etkisi gibi érneklemin biiytitiilmesi
amaclanir (Altunistk vd.,2010; Kus, 2012). Siirec “Bu
konuda en c¢ok bilgi sahibi kimler olabilir? Bu konuyla
ilgili olarak kim veya kimlerle goriismemizi 6nerirsiniz?”
sorusuyla baglar (Yildirim ve Simgek, 2013; Patton'dan,
2014). Bu teknikte, konuda en ¢ok bilgi sahibi olan kisi

ornekleme ilk dahil edilen kisidir. Daha sonra, o kisinin
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onerileri dogrultusunda goriisiilecek diger kisilere ulagilir.
Her ulagilan kisinin 6nerilerine gore orneklem kartopu
gibi biiylimekte ancak bir siire sonra da belirli kisiler 6n
plana ¢ikmaya basglamaktadir (Yildirim ve Simgek, 2013).
Kartopu 6rneklem metodunun sematik gosterimi Sekil 1°de

verilmistir.

(Gizim: Rahmi Tasci, 2020)

Sekil 1. Kartopu Orneklem Modelinin sematik

goriiniimii

Bu calisma, TAGEM tarafindan desteklenen “TAGEM
Tarafindan ~ Gelistirilen Bugday ~Cesitlerinin  Uretici
Memnuniyeti Agisindan Degerlendirilmesi ve Takibi” isimli
tilkesel proje kapsaminda yapilmis ve Tiirkiye genelinde 30
ilde yiiriitiilen projenin Kayseri ili is paketinden elde edilen
veriler kullanilmistir. Ulkesel projenin toplam 6rneklem
sayist hedefi 2500 olup, illerin bugday ekim alaninin
buyiikliigiine gore yapilan oransal dagilimda Kayseri
ilinin érneklem sayisi; aragtirma ekibinin bugday, bugday
cesitleri ve bugday cesitlerinin yaygihiginin arastirilmas:
konularindaki saha tecriibeleri ve daha énce bu alanda
yapuiklart diger aragtirmalardan elde ettikleri deneyimler
isiginda 74 olarak belirlenmis ve bu ¢alisma icin yeterli
olacagi kanaatine varilmistir. Saha ¢alismalarinda, Kayseri
ilinin toplam bugday ekili alanlart iginde 6nemli yeri
olan Biinyan, Pinarbast ve Sarioglan ilceleri gayeli olarak
secilmistir. Aragtirma ekibi tarafindan; bu ilcelere bagli 40
farkli mahalle ve kdyde kartopu modeline gore ulagilmasi
hedeflenen TAGEM tescilli bugday tohumlugunu kullanan
74 tiretici ile 2022 yili Eyliil ayinda yiiz ylize gorisiilerek
anketler tamamlanmugtr. Verilerin degerlendirilmesinde:

tanimlayici istatistikler ve Ki-Kare analizi kullanilmistr.

Ki-kare testi parametrik  en yaygin kullanimi olan

olmayan  testler icinde testlerdendir. Degisik

>




uygulama alanlari vardir. Eger iki nitel degisken arasinda bir
iliskinin varlig1 ortaya koymak istenirse ki-kare bagimsizlik
testine bagvurmak gerekir. (Bakan ve Biiyiikbese, 2004).
Ki-kare bagimsizlik testi 2x2 ya da r x c¢ tipindeki
capraz cizelgelerde gozlenen frekanslarin (Gij), marjinal
olasiliklar yaklasimina gére hesaplanan teorik frekanslara
(Tij) benzerligini test etmeyi amaglar (Bircan vd, 2003).
Bagimsizlik testinde test edilen hipotezler asagidaki gibi
kurulur (Ozdamar, 2002).

H: Degiskenler bagimsizdir (Degiskenler arasinda
iliski yoktur)

H,: Degiskenler bagimlidir (Degiskenler arasinda iliski

vardir)

Ki-kare test istatistigi asagidaki formiile gore hesaplanir:

Hesaplanan ki-kare istatistigi daha sonra (r-1)(c-1)
serbestlik derecesi (s.d.) ile tablodan bulunacak ki-kare
degeri ile kargilasurilir ve x* >x* ise H, hipotezinin

b b

reddine karar verilerek evren boyutunda bir iliski oldugu
sonucuna varilir (Comlekei, 2001). Calismada nitel bir
degisken olan tireticilerin kilgikli bugday tercih etmeleri ile
yine nitel bir degisken olan yorede yaban domuzu goriilme
durumuna yonelik degiskenler arasinda bir iligki olup

olmadig aragtirilmistur.

Bulgular ve Tartigma

Tablo 1. Ureticilerin egitim ve ikamet durumu
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Demografik Ozellikler: Incelenen islermelerde
tireticilerin yas ortalamasinin 48 oldugu, %9.5 orani ile en
fazla 53 yaginda treticinin bulundugu, en yasl ireticinin
84, en geng lreticinin ise 22 yasinda oldugu belirlenmistir.
Ureticilerin iftgilik deneyimleri ortalamasi 25 yildir. En
cok 64 yil, en az 2 yillik ¢iftcilik deneyimine sahip tiretici
bulunurken, bugday tireticiligindeki tecriibeleri ise, ¢iftcilik
deneyimleri ile benzerlikler gostermektedir. Bu sonug;
incelenen isletmelerde, treticilerin ciftcilik deneyimlerinin

bugday tiretimi ile bagladigini gostermektedir.

Ureticilerin %39.2’sinin lise, %36.5’inin ise ilkokul
mezunu oldugu belirlenmigtir. Yas ve egitim diizeyi;
tireticilerin bugday konusunda yeni iretim tekniklerini,
bugday ¢esitlerini ve teknolojiyi takip etmeleri ve
benimsemeleri acisindan 6nem arz etmektedir (Tasct vd.,
2021).

Ureticilerin %81.1’inin yilin 6 ayindan fazla bir
siresini ¢iftgilik yapuklart kdyde gegirdikleri belirlenirken,
geriye kalan treticilerin ise ilge ve il merkezlerinde ikamet
edip, tarlalarinin bulunduklari kdyde bugday tiretimini
stirdiirdiikleri gorillmektedir. (Tablo 1). Son yillarda egitim,
saglik, barinma kusitlar1 ve kirsalin diger dezavantajlart
nedeniyle ilce ve il merkezlerinde ikamet edip, koylerinde
bugday tretimini siirdiiren ireticilerin oraninda artig

goriilmekreedir.

Egitim durumu Yilin 6 ayindan fazla ikamet edilen yer
Egitim Frekans % Ikametgah Frekans %
Lise 29 39.2 Koy/Mahalle 61 82.4
Tlkokul 27 36.5
Ortaokul 14 18.9 flge 10 13.5
Universite 3 4.1 .
MYO 1.4 Il 3 4.1
Toplam 74 100 Toplam 74 100

Isletmelerde ortalama hane halki biiyiikliigiiniin 4.8  sosyal giivenceye sahiptir. Isletme sahipleri %97.3’iiniin

kisi oldugu belirlenmistir. Anket yapilan tireticilerin %95’i  ZiraatOdas’'nave%75.7’sinin ise Tarim Kredi Kooperatifine

o—
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tiye olduklarint belirtmiglerdir. Tarimsal ~desteklerden
faydalanabilmek icin Ziraat Odalarina, tarimsal girdi
ve finansman ihtiyaglarini daha kolay saglayabilecekleri
diistincesi ile Tarim Kredi Kooperatiflerine tiyelik oraninin

yiiksek oldugu goriilmektedir.

Bugday iiretimi ile ilgili bulgular: Isletmelerin
%47’sinin bir tiretim sezonunda 2 bugday ¢esidi, %5’inin 3
bugday cesidi ve %2’sinin ise 4 bugday ¢esidi kullandiklart
belirlenmistir. Ureticilerin  %4G’sinin ise bir {iretim
sezonunda tek bugday cesidi kullandigr goértilmiistiir.

[sletmeler genellikle uzunsiire kullanmis olduklarive bolgeye

ZikAAI
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uyum saglayan bugday cesitlerinden vazgecemezken, bazen
de dogal afet, iklim durumu, tarlalarin toprak yapisi ve
yeni gesitleri deneme gibi nedenlerle bir tiretim sezonunda

birden fazla bugday cesidi kullanmaktadir.

Incelenen isletmeler, 2021-2022 yilt iretim sezonunda
bitkisel iiretim deseni igerisinde en az bir tane TAGEM
bugday cesidine yer veren tarim isletmeleridir. Isletmelerde
TAGEM cesitleri ile birlikte 6zel tohumculuk firmalarina
ait bugday cesitleri de kullanilmakta olup, bu ¢esitlerin

tamami Tablo 2'de gosterilmistir.

Tablo 2. Incelenen isletmelerde 2021-22 iiretim sezonunda kullanilan bugday cesitleri

Cesit ad1 Turi Tescil Sahibi Kurulus Tescil Sahibi Enstitii
Bayraktar 2000 Ekmeklik TAGEM Ankara Tarla Bitkileri MAE
Kiziltan 91 Makarnalik TAGEM Ankara Tarla Bitkileri MAE
Ceyhan-99 Ekmeklik TAGEM Adana Dogu Akdeniz TAE
Almeria Ekmeklik Ozel Firma -

Eminbey Makarnalik TAGEM Ankara Tarla Bitkileri MAE
Lucilla Ekmeklik Ozel Firma -

Enola Ekmeklik Ozel Firma -

Esperia Ekmeklik Ozel Firma -

Krasunia Odeska Ekmeklik Ozel Firma -

Nacibey Ekmeklik TAGEM Eskigehir Gegit Kusagi TAE
Vehbibey Makarnalik TAGEM Ankara Tarla Bitkileri MAE
Demirhan Ekmeklik TAGEM Ankara Tarla Bitkileri MAE
Zerun Makarnalik Yerel Cesit -

Ekolojik kosullara ve yetistirme teknigine uygun ¢esit
secimi, genetik, fiziksel ve biyolojik degerleri yoniinden
tistiin tohumluk kullanimi, verim ve iiretim artislarinin
saglanmasinda ¢ok onemli unsurlardir. Bu unsurlardan
genetik deger ayri bir oneme sahiptir. Tahillarda sulanan
kosullarda kuru tarim kogullarina gore beklenen verim
artisinin yaklastk %50’si, kuru tarimdaki verim artiginin ise
%20-30’u yetistirilecek cesidin genetik yapisina baglidir
(Kiin vd. 1995).
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Arastirmada, isletmelerdeki ekim alani en fazla olan
TAGEM bugday cesitleri esas alinmis ve Tablo 3’te
isletmelerde 2021-2022 iiretim sezonunda ekilen bu
gesitlerin dagilimi gosterilmistir. Kiziltan 91 cesidi, Ankara
Tarla Bitkileri Merkez Arastirma Enstitiisii tarafindan 1991
yilinda tescil ettirilen bir makarnalik bugday ¢esidi olup,
incelenen igletmelerde %67.6 orant ile en fazla tercih edilen
gesit olmustur. Bayraktar 2000 cesidi yine ayni enstitii
tarafindan 2000 yilinda tescil ettirilmis bir ekmeklik

bugday cesididir ve %25.7 orant ile ikinci sirada yer almugtur.

—— >




Incelenen isletmelerde tercih edilen bugday gesitlerinin
tescil yaslarinin ortalamasi yaklagik 27dir. Isletmelerde
en ¢ok tercih edilen gesit olan Kiziltan 91’in tescil yast
31dir. TAGEM enstitiileri tarafindan yeni ekmeklik ve
makarnalik bugday cesitleri gelistirilip tescil edilmesine
ragmen {reticilerin, uzun siiredir kullanmis oldugu,

bolgeye adaptasyonuna ve verim istikrarina giivendikleri

— —
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bugday cesitlerinden vazgegemedikleri gorilmiistiir. Yeni
gelistirilen ¢esitleri kullanarak risk almak istemedikleri
anlagilmistir. Bazi ireticilerin ise; tarlalarinin daha kiigiik
alanlarinda yeni bugday cesitlerini deneyerek, bekledikleri
verim ve kalite performansini gérdiikten sonra, daha genis

alanlarda tiretime gegtigi belirlenmistir.

Tablo 3. Incelenen isletmelerde kullanilan TAGEM bugday cesitleri

Cesit ad1 Tescil Sahibi Enstitii Frekans | % Tescil yili | Cesidin yast Ortalama ekim
alani (da)
Kiziltan 91 Ankara Tarla Bitkileri MAE 50 67.6 1991 31 224.5
Bayraktar 2000 | Ankara Tarla Bitkileri MAE 19 25.7 2000 22 151.5
Ceyhan-99 Adana Dogu Akdeniz TAE 3 4.1 1999 23 89.3
Eminbey Ankara Tarla Bitkileri MAE 1 1.4 2009 13 150.0
Nacibey Eskisehir Gegit Kusagt TAE 1 1.4 2009 13 30.0
Toplam 74 100.0 X 27 196.6

TAGEM bugday ¢esitlerinin ilk defa kullanimina karar
vermede en 6nemli mekanizmanin, iireticinin koydeki
komgulart ve iletisimde oldugu diger ciftgiler oldugu
goriilmektedir. Tarim Kredi Kooperatifleri (TKK) ise
tireticiye hem tarimsal kredi hem de tarimsal girdi saglayan
onemli giftci kuruluslarindan birisidir. Ureticilerin kolay

ulagabilecegi lokasyonlarda hizmet veren Tarim Kredi

Kooperatiflerinin, bugday tohumlugu 6nerisi konusunda
oldukca etkili oldugu belirlenmistir. Tohum ve ila¢
bayilerinin de freticiler ile yakin iliskide oldugu, hem
zirai ilag hem de bugday tohumlugu konusunda iireticilere

tavsiyelerde bulunan onemli bir yayim odagi olduklart

goriilmektedir (Tablo 4).

Tablo 4. TAGEM bugday ¢esitlerinin kullanilmaya karar verme kanallari (%)

Cesit ad1 Frekans | Komsu Tarim Kredi Tohum Ureticinin | Tarim ve Orman | Toplam
ve diger | Kooperatifi'nin ve ilag kendi [l/1l¢e Miidiirliigii
ciftcilerin tavsiyesi bayilerinin | deneyimi teknik personeli
tavsiyesi tavsiyesi tavsiyesi
Kiziltan 91 50 56.0 28.0 4.0 4.0 6.0 100.0
Bayraktar 2000 19 52.6 21.1 10.5 15.8 - 100.0
Ceyhan-99 3 - 66.7 33.3 - - 100.0
Eminbey 1 - - 100.0 - - 100.0
Nacibey 1 - 100.0 - - - 100.0

g—
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Ureticilerin tohum temin yerleri ile satin aldiklari
tohumluk fiyatlari Tablo 5’te gésterilmistir. Ureticilerin
2021-22 iretim sezonunda TAGEM bugday cesitlerinin
tohumlugunu ortalama 5.18 TL kg™ fiyat tizerinden satin
aldiklart belirlenmigtir. Kendi tarlasindan hasat ettikleri
cesitlerden tekrar tohumluk olarak kullanim ve Tarim

Kredi Kooperatiflerinden tohumluk temin etme oraninin
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da yiiksek oldugu goriilmiistiir. Orta Anadolu Bolgesinde
bulunan Yozgat, Corum ve Ankara illerinde yapilan
benzer calismalarda (Tagcr vd., 2020; Tasct vd., 2021;
Tasc1 vd., 2022); makarnalik bugday treticilerinin kendi
tiretiminden ayirdiklari bugday: ve koydeki diger ciftci ve
akrabalarindan aldiklari tohumluklari kullanma oraninin

yiiksek oldugu bildirilmistir.

Tablo 5. TAGEM bugday ¢esitlerinin temin yerleri (%) ve tohumluk fiyatlar1 (TL kg™”)

Tarim Diger (tiiccar, Tohum
. Kendi Tohum Ve Diger ; - sozlegmeli temin
Cesit ad1 . | TKK .. | Orman | ..° TIGEM | Pankobirlik Toplam
tohumlugu bayisi fi/ilce ciftciler tohumculuk fiyats (TL
Md vb.) keg™)

Kiziltan 91 26.0| 52.0 16.0 - 2.0 - 2.0 2.0 100.0 5.63
Bayraktar 47.4| 36.7 - 5.3 5.3 - -1 100.0 4.64
2000 5.3
Ceyhan-99 33.3| 33.3 - 33.3 - - - -|  100.0 5.33
Eminbey 100.0 - - - - - - -1 100.0 5.30
Nacibey - - - - - - - 100.0 100.0 5.00
Ortalama 5.18

Incelenen isletmelerin kullandiklart TAGEM bugday
cesitlerine erismekte biiyiik oranda bir sikinti yasamadiklari
ve 2021-2022 iiretim sezonunda kullandiklart tohumlugun
%065 inin sertifikali tohumluk oldugu belirlenmistir. Tarhan
(2020) Ankara ilinde yaptgi calismasinda fiireticilerin
%42.86’sinin bugday tohumlugunun tamamini sertifikals
kullandig1, %38.46’sin1n sertifikali tohumluk kullanmadig;,
%18.68’inin ise kullandigi bugday tohumlugunun belli
bir oranda sertifikali oldugunu belirtmistir. Kayseri
ilinde sertifikali tohumluk kullaniminin tam olarak
yayginlasmamasi, yoredeki tahil iireticilerinin tohumlugun
biiyiik ¢ogunlugunu ya kendi tirettiklerinden ayirdiklarini
ya da birbirlerinden temin ettiklerini gostermektedir

(Bulut, 2017).

Isletmelerin %36’sinin her yil yeni tohumluk kullandig;
belirlenirken, iki yilda bir tohumlugunu yenileyen
isletmelerin oran1 %49, ii¢ yilda bir yenileyen igletmelerin

orant %12 ve 4 yilda bir tohumluk yenileyen isletmelerin
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orani ise %4 olarak bulunmustur (Tablo 6). Tasct vd.
(2020), Yozgat ilinde makarnalik bugday iireticilerinin
%44.7’sinin kullandiklar1 tohumu her yil degistirdigini
belirtirken, %46.8’inin 2 yilda bir %7.4’{intin 3 yilda bir ve
%1.1’inin ise 4 yilda bir degistirdigini belirtmistir. Tarhan
(2020) Ankara ilinde yapug: calismasinda isletmelerin
bugday tohumlugunu yenileme siirelerinin ortalama 2.24
yil oldugunu belirtmigtir. Yine Tagct vd. (2021) Corum
ilinde makarnalik bugday tireten isletmelerin %18.6’s1nin
kullandiklari tohumu her yil degistirdigini, %50.5’inin 2
yilda bir, %27.8’inin 3 yilda bir ve %3.1’inin ise 5 yilda bir
degistirdigini belirlemislerdir. Bugday ve arpa tiretiminde,
hem tarim isletmelerine ekonomik yiik getirmemesi hem
de tilkede tiretilen tohumluk miktarinin tim tohumluk
ihtiyacini karsilayamayacak olmasi nedeniyle tireticiler i¢in
tohumluk yenileme siiresinin teknik agidan en fazla 3 yil
olmasi tavsiye edilmekreedir (Kayagetin, 2006; Harmansah,
2017). Incelenen isletmelerde tavsiye edilen tohumluk

yenileme siiresine uyuldugu gértilmektedir.

p—— ]
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Tablo 6. Isletmelerin Bugday Cesidinin Tohumlugunu Yenileme Siiresi (y1)

Tohumluk yenileme siiresi (yil) %
1 36.0
2 49.0
3 12.0
4 3.0
Toplam 100.0

Incelenen isletmelerde sulu tarim yapan iireticilerin ~ hem suluda ortalama 27.1 kg da' oldugu goriilmiistiir

%30.8’inin dekara 28 kg, kuru tarim yapan iireticilerin de  (Tablo 7). Yorede bugday ve arpanin mibzerle ekimlerinde
uygulanan tohum miktarinin 20-30 kg da' arasinda

oldugu soylenebilir (Bulut, 2017).

%22.9’unun dekara 30 kg tohum kullandig1 belirlenmistir.

Isletmelerin dekara kullandigi tohum miktari hem kuruda

Tablo 7. TAGEM Bugday gesitleri igin tireticiler tarafindan kullanilan tohum miktar (kg da™) ve % dagilim1

Kullanilan tohum Kuru Sulu
miktari (kg da™) Frekans (%) Frekans %)
20 1 2.1 - -
22 2 4.2 3 11.5
23 1 2.1 - -
24 5 10.4 - -
25 10 20.8 4 15.4
26 5 10.4 2 7.7
27 2 4.2 4 15.4
28 6 12.5 8 30.8
30 11 22.9 4 15.4
32 4 8.3 - ,
35 1 2.1 1 3.8
Toplam 48 100 26 100

Kiziltan 91 ve Bayraktar 2000 cesitleri, incelenen
isletmelerde yogun olarak kullanilmakta olup, soz
konusu ¢esitler i¢in tavsiye edilen sertifikali tohumluk
ekim mikear1 18-22 kg da™dir (Anonim, 2023). Ancak
Tablo 8 incelendiginde; Kayseri ilinde Kiziltan 91 ve

Bayraktar 2000 cesitlerini eken ireticilerin dekara

g —
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kullandiklari tohumluk miktar1 (yaklasik 27 kg da™)
tavsiye edilen miktarin Gizerindedir. Ekmeklik bugday
cesitlerinde dekara ortalama 17.8 kg taban giibresi ve
17.4 kg ust giibre makarnalik bugday cesitlerinde ise
dekara ortalama 17.4 kg taban giibresi ve 14.9 kg iist

giibre kullanilmaktadir.




Tablo 8. Ureticilerin TAGEM Bugday gesitleri igin uygulama tekniklerine ait veriler

M
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Yetistirme teknigi uygulamalari Kiziltan 91 Bayraktar 2000  Ceyhan-99 Eminbey Nacibey
(Makarnalik) (Ekmeklik) (Ekmeklik) ~ (Makarnalik)  (Ekmeklik)
Kuru | Sulu |[Kuru| Sulu | Kuru | Sulu| Kuru | Sulu | Kuru | Sulu
Kullandan t(j;f;n mikar g | 075 1 070 {270 - |263| - | 270 | - | 280 -
Kullanilan taban giibresi
mikeart (kg da”) 17.1 18.3 16.3 - 18.3 - 17.0 - 17.0 -
Kullandan st giibre mikeart |0 57| 150 | 157 - 133 - [ 150 | - |130] -
(kg da)
Verim (kg da™) 211 367 238 - 120 - 230 - 350 -
Ureticilerden elde edilen veriler dogrultusunda  verim ortalamasinin ise 275.3 kg da™ oldugu, isletmelerin

bolgenin uzun yillar bugday verim ortalamasi 283.1
kg da’ hesaplanmistir. 2022 yili hasat verilerine gore
incelenen igletmelerdeki TAGEM bugday cesitlerinin

%27’sinin bekledigi verimi aldigi, %63.5’inin bekledigi
verimden az aldigi ve %9.5’inin ise bekledigi verimden

fazla aldig1 belirlenmistir (Tablo 9).

Tablo 9. [sletmelerin 2021-22 iiretim sezonundaki bugday verimleri ve beklentileri

Cesit ad Alinan verim Bekledigi verimi ald1 | Bekledigi verimden | Bekledigi verimden
cxtadi kg da’! (%) az aldi (%) fazla aldi (%)
Kiziltan 91 293.8 30.0 64.0 6.0
Bayraktar 2000 238.5 26.3 52.6 21.1
Ceyhan-99 120.0 0.0 100.0 0.0
Eminbey 230.0 0.0 100.0 0.0
Nacibey 350.0 0.0 100.0 0.0
Ortalama 275.3 27.0 63.5 9.5

Yorede makarnalik bugday cesidi Kiziltan 91 ve ekmeklik
bugday c¢esidi Bayraktar 2000’in {reticiler tarafindan
yaygin olarak kullanildig belirlenmistir. Bu iki ¢esidin
baz1 6zellikleri agisindan tiretici memnuniyetleri 6l¢iilmis
ve % olarak ifade edilmistir. Ureticilerin goriislerine gore;
Kayseri'nin iklim ve toprak yapisina Kiziltan 91’in (%92),
Bayraktar 2000’in (%89.5) uygun oldugu; Kiziltan 91’in
(%90), Bayraktar 2000’in (%94.7) kurakliga dayanikls
oldugu; Kiziltan 91’in (%88), Bayraktar 2000’in (%94.7)
dayanikli Ureticilerin

soguga oldugu belirlenmistir.

Kiziltan 91 ve Bayraktar 2000°den sap saman verimi
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agisindan sirastyla %82, %73.7; dane verimi agisindan da
yine sirastyla %94 ve %94.7 oraninda memnun oldugu
goriilmiistiir. Ureticilerin Kiziltan 91 (%98), Bayraktar
2000 cesitlerini (%78.9) kaliteli bulduklari; Kiziltan 91
(%92) ve Bayraktar 2000’i (%94.7) kullanan iireticilerin

pazarlamada sorun yasamadiklar: belirlenmistir.

Kayseri ilinde incelenen igletmelerin %47’si tercih
edecekleri bugday cesitlerinin kilgikli olmasint 6nemli bir
kriter olarak gormektedir. Bununla birlikte isletmelerin
%063.5’i bélgelerinde yaban domuzunun mevcut oldugunu
ifade etmistir (Tablo 10).

g




Tablo 10. Ureticilerin kilgikli bugday tercihi ve bolgede yaban domuzu gérme durumu
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Kilgikli bugday 6nemli mi? Yaban domuzu var mr?
Toplam Toplam
Evet Hayir Var Yok
Frekans 35 39 74 47 27 74
% 47.3 52.7 100.0 63.5 36.5 100.0

Yaban domuzu mevcudiyeti ile dreticilerin kilgikls
bugday ¢esidi tercihi arasindaki iligkiyi belirlemek amaciyla
ki-kare bagimsizlik testi uygulanmustir (Tablo 11). Yapilan

tercih etmesi ile bolgede yaban domuzu goriilmesi durumu

arasinda 0.001 anlam diizeyinde istatistiksel agidan anlamli

ki-kare analiz sonucuna gére; treticilerin kilgtkli bugday  bulunmustur.
Tablo 11. Ki-kare analiz sonucu
Karsilastirilan degerler N Sd Ki-kare P
Yérede yaban domuzu gériilme durumu ile treticilerin kilgikli 74 1 20.104 0,000
bugday tercih etmesi

P<0.001 ise H red

H, = Kilgikli bugday tercih etmek ile bolgede yaban domuzu goriilmesi durumu arasinda bir iliski yoktur
H,= Kilgikli bugday tercih etmek ile bélgede yaban domuzu goriilmesi durumu arasinda bir iliski vardir

Ureticiler tecriibeleri ve gézlemlerine gore; bolgede

yaban domuzu  popiilasyonunun  artugmni,  yaban
domuzlarinin 6zellikle kilciksiz bugdaylara zarar verirken,
kilgikli  bugdaylara zarar vermedigini, ayrica kil¢ikls
bugdaylarin dolu zararindan da bugdayin danesini
korudugunu belirtmislerdir. Incelenen isletmelerde yogun
olarak kullanilan Kiziltan 91 ve Bayraktar 2000 ¢esitlerinin
kilgtkli bugday olmasi, iireticilerin tercihlerinde dnemli
bir kriter olarak 6n plana ¢ikmakeadir. Alundal ve Akgiin
(2017) Isparta ve Burdur illerinde yapuklari ¢aligmada,
tireticilerin %97’sinin kil¢ikli bugday yetistirme nedeninin,
kus ve domuz gibi zararlilara kargi uygun miicadele
yontemi oldugunu bildirmiglerdir. Karaman (2022) yabani

domuz popiilasyonunun yogun oldugu Mus ili ve benzer

ekolojilerde kilciksiz gesitlerden ziyade kilgikli cesitlerin
ekimine o6ncelik verilmesi, bugday alanlarinin yabani
domuz zararina maruz kalmamasi yoniiyle 6nem arz
ettigini belirtmistir.

Ureticiler, kuru arazide ortalama 325 kg da”, sulu
arazide ise 481 kg da’ verim aldiklari takdirde bugday
tiretiminin stirdiriilebilecegini ifade etmislerdir. Saman
verimi de bugday tiretiminin devamliligy i¢in birgok tiretici
agisindan onem arz etmektedir. Zira bitkisel ve hayvansal
tiretimi bir arada yiiriiten isletmeler mevcut olup, tireticiler;
kuru arazide saman veriminin ortalama 244 kg da’,
sulu arazide ise 376 kg da’ olmasi durumunda bugday
tiretiminin  siirdiiriilebilir olacagini dile getirmislerdir

(Tablo 12).

Tablo 12. Bugday tiretiminin siirdiiriilebilmesi icin gerekli bugday ve saman verimi

Bugday verimi Kuru Sulu Saman verimi Kuru Sulu
kg da™! kg da™! kg da™! kg da’!
En az 140 300 En az 120 300
En cok 500 700 En cok 700 1000
Ortalama 325 481 Ortalama 244 376

qg—
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Ureticilerin  2021-2022 bugday iiretim sezonunda,
Ekim ve Kasim aylarinda toprak hazirligs, taban giibresi,
isgiicti, tarla kirasi, akaryakit, zirai miicadele ve tohum
bedeli masraflarini 2021 yili fiyatlar: ile yapmalarindan
dolay1, 2022 yilinda Tiirkiye ve Diinya genelinde meydana
gelen enerji fiyatlarindaki arug ve déviz kurundaki
dalgalanmalardan nispeten daha az etkilendigi goriilmiistiir.
Bununla birlikte 2022 yilt Temmuz ve Agustos aylarinda

hasat sonrast bugday satis fiyatlarinin iilke icinde yiikselmesi

Tablo 13. TAGEM bugday ¢esitlerinin satis fiyati

ZikAAI
@ 'MUHENDISLIG

ve TMO’nun verdigi 1 TL kg destek ile birlikte, tireticilerin
bugday saus fiyatlarindan memnun oldugu belirlenmistir.
Nitekim reticilerin  %52.2’sinin bekledigi fiyata satig
yapugi, %17.4’tniin de bekledigi satis fiyaundan daha
yitksek fiyatla tiriintinii satugr goriilmekeedir (Tablo 13).
Ureticilerin bugdaylarini ortalama; 6.89 TL kg ye tiiccara,
TMO’ya 7.13 TL kg ‘ye TMO’ya ve 8.25 TL kg"’ye TKK

ve sozlesmeli tohum firmalarina sattiklari belirlenmistir.

Cesit ad1 TL kg! Bekledigi fiyata (%) | Bekledigi fiyatin alunda (%) Beldedig fg/i;m fstlinde
Kiziltan 91 7.28 46.5 31.9 21.3
Bayraktar 2000 6.46 63.2 26.3 10.5
Ceyhan-99 7.4 100.0 0.0 0.0
Eminbey 6.6 0.0 100.0 0.0
Ortalama 7.05 52.2 30.4 17.4
Ureticilerin - %94.6st  2021-22 iiretim sezonunda  vazgecmemeleri ve tohum tedarikinde yasanan sikintlar

kullandiklari TAGEM bugday cesitlerinden genel olarak
memnun olduklarini, %90.5’i kullandigi TAGEM bugday
cesidini  diger ciftcilere de tavsiye edebileceklerini ve
%86.5’1 gelecek yil yine aynt TAGEM bugday cesidini
ekeceklerini ifade etmislerdir. Ureticilerin %61.8’i iirettigi
bugday1 satarken; kalitesi yoniiyle tirtiniintin orta vasifta

degerlendirildigini belircmislerdir.

Kayseri ilinde TAGEM’e bagli Aragtirma Enstitiileri
tarafindan gelistirilen eski (tescil tarihi 20 yildan fazla)
bugday ¢esitlerinin daha fazla tercih edildigi, yeni ¢esitlerin
yayginliginin beklenen diizeye ulagamadig belirlenmistir.
Bunun nedenleri; yeni ¢esitler hakkinda yeterince
bilgiye ulagilamamasi, bolgedeki yayim ¢aligmalarinin

yetersizligi, Ureticilerin benimsedikleri cesitten ¢abuk
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seklinde siralanabilir. Aragtirmada yeni gelistirilen bugday
cesitlerini takip etmeyen tireticilerin orani yaklasik %43
olarak bulunmustur. Yeni gesitler konusunda farkindaligin
olugturulmasi, bu gesitlere ait bilgilere ulasimin daha kolay
hale getirilmesi ve etkili bir yayim yonteminin kullanilmasi
taleplerine kullanmalarinin

treticilerin uygun  gesit

saglanmasinda etkili olabilecekir.

Kayseri ili igin, Ureticiler tarafindan tercih edilen
bugday cesitlerinde aranan kriterler onceliklerine gore;
soguga dayanikli olmasi, verimli olmasi ve kaliteli olmasi
seklinde siralanmugtir. Kurakliga dayaniklilik, satis fiyatinin
iyi olmasi, hastaliklara dayaniklilik ve saman veriminin

yitksekligi de tireticiler tarafindan aranilan diger kriterler

olarak belirlenmistir (Sekil 2).

g
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Sekil 2. Ureticilerin bugday cesit segiminde dikkat ettigi kriterler (ilk 3 kriter)

Sonug ve Oneriler

Ureticiler igin bugdayin pazarlama siireci ve ekonomisi,
cesit secimi ile baglamaktadir. Bugdayda iiretim artisinin
saglanmasinda ekolojiye uyumlu ve verimli ¢esit kullanimi
vazgecilmez bir 6neme sahiptir. Kayseri ilinde {ireticilerin
TAGEM bugday cesitleri icinde bityiik oranda Kiziltan 91
ve Bayraktar 2000 cesitlerini tercih ettigi gorilmektedir.
Ureticilerin genel olarak 2021-22 iiretim sezonunda
kullandiklari TAGEM bugday ¢esitlerinden memnun
olduklari, kullandiklari bugday ¢esidini diger cifigilere
de tavsiye edebilecekleri ve gelecek yil yine ayni bugday
cesidini tercih edecekleri belirlenmistir. Kayseri ilinin
ekolojik kosullarina uygun ¢ok sayida tescilli ekmeklik ve
makarnalik bugday ¢esidi bulunmaktadir. Ancak tireticilerin
uzun stredir kullandiklari, ydreye uygun oldugunu ve
veriminin iyi oldugunu diisiindiikleri bugday cesitlerinden
vazgecemedikleri, yeni gelistirilen gesitleri kullanarak risk
almak istemedikleri goriilmektedir. Ureticilerin ¢ogunlugu,
ayni tiretim déneminde karsilagabilecegi kayiplarin 6niine
gecmek ve risklere kargi olusabilecek zarari en aza indirmek

amaciyla fazla cesit kullanmaktadir.

Kayseride bugday ireticisinin  gesit se¢iminde
dikkat ettigi en onemli kriter olarak soguga dayaniklilik
on plana ¢kmisur. Yorede yogunlagan yaban domuzu
popiilasyonunun sebep oldugu zarardan ve ayrica bolgedeki
don zararlarindan daha az etkilendigi gozlemlenen kilgikls
bugday cesitlerinin ireticiler tarafindan daha ¢ok tercih

edildigi goriilmekeedir.

g—
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Ureticinin yoreye uygun cesit kullanmast ve bu
kullanimin yayginlasmasi icin oncelikle tireticinin istedigi
ceside erisebilirliginin saglanmasi gereklidir. ~ Uretici
denemek istedigi ceside ulasamadigi takdirde imkanlar:
ol¢tistinde ya kendi tiretiminden gelecek yil kullanmak
tizere tohumlugunu ayirmakta ya da o tiretim déneminde
tedarik kanallarinda hangi cesit varsa o ¢esidi ekmeye
kendini mecbur hissetmektedir. Bu nedenle; uzun zaman,
insan kaynagi ve maddi imkanlar aktarilarak islah edilen
bugday ¢esitlerinin, gelistirme amaglarina uygun olarak
tavsiye edilen ekolojik bolgelerdeki tireticilere ulagabilmesi
icin erisim kanallar1 ile ilgili gerekli diizenlemelerin
yapilmast daha fazla 6nem kazanmaktadir. Gelistirilen
bugday cesitlerinin tavsiye edilen ekolojik bolgelerde
tireticinin ihtiya¢ duydugu zamanda, ulasabilecegi miktarda
temin edebilmesi icin etkin bir tohum tedarik zincirinin

olusturulmasi gereklidir.

Tarimda ¢evresel, sosyal ve ckonomik agidan

stirdiiriilebilir ~ teknoloji ~ ve  yeniliklerin  {reticilere
ulagtrilmasinda, iilkemizde yayim en 6nemli politika aract
olarak kullanilmaktadir ve giintimiizde kamu agurlikli olarak
yiiriitiilmektedir. Ureticilerde davranis degisikligi yaratmak
ve treticinin uygulamada yeni bir teknoloji ve/veya yeni
bir gesit kullanimina yonelik olarak mevcut aligkanliklarini
degistirmesi iyi planlanmig yayim ¢alismalari ile miimkiin

olabilir.




Yayim caligmalarinda iletisim konusu ¢ogunlukla goz
ardi edilmektedir. Tiirkiyedeki tarimsal alanlar; altyapi,
sosyolojik ve ekonomik yapi bakimindan diger sektorlerden
cok biiyiik farklilik gostermektedir. Bu nedenle; tarimsal
tretimi  gergeklestiren hedef kitleye uygun iletisim
teknikleri kullanarak yayim ¢alismalarinin planlanmasi ve
yonlendirilmesi bu kitlelere ulagimi ve yeni uygulamalari

tesvik etmeyi kolaylastiracakur.

Son yillarda televizyon ve internetin iireticilerin bilgi
kaynaklari arasinda 6nemli yer bulmaya basglamasi, gerek
kamu ve gerekse 6zel sektor agisindan yeni teknolojilerin
ve cesitlerin tanitilmast igin bir firsat olusturmakeadir. Bu
durum tarimsal kamu spotlar1 ve reklamlar gibi iletisim
araglarint  kullanmaya elverisli zemin hazirlamakeadir.
demonstrasyonlarin = yani  sira  bu

Egitim, toplant,

teknolojilerin  de yayim ¢aligmalart icin kullanilmas:

gerekmektedir.

Tesekkiir:

Bu ¢alismada; Tarim ve Orman Bakanligi, Tarimsal
Arastirmalar ve Politikalar Genel Midiirligi tarafindan
desteklenen TAGEM/TEPAD/U/22/A8/P1/5215 numarali
“TAGEM Tarafindan Geligtirilen Bugday Cesitlerinin
Uretici Memnuniyeti Agisindan Degerlendirilmesi ve
Takibi” isimli iilkesel projeden elde edilen verilerden

yararlanilmigtir.

Cikar Catigmast Beyani: Makale yazarlari aralarinda

herhangi bir ¢ikar catismast olmadigini beyan edetler.

Katki Oran:

Aragtirmada “Katki Oranina” gore yazar siralamasina

Arastirmacilarin Beyan Ozeti:

uyulmugtur.
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An Arduino Based Cost Effective and Portable Luxmeter

Arduino Tabanli Uygun Maliyetli ve Taginabilir Bir Liitksmetre Tasarimi

SUMMARY

Sorumlu Yazar
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Light is an important physiological effects that determine the
development of vegetation. Light intensity and measurements
are important for agriculture and livestock. In this study, a cost

effective and portable luxmeter was developed for agricultural 0000-0003-2795-4798

purposes using Arduino and GY-30 sensor module and compared

with a commercial device. The regression results between 0.945 . Yazar
and 0.969 (very high) obtained in study were in agreement with Akin OZCAN
the recent studies. It was understood that the developed system akinozcan222@gmail.com
showed results compatible with commercial luxmeter devices. 0000-0001-6183-0073

Keywords: Arduino, GY-30, BH1750FVI, luxmeter, light

intensity

OZET

Isik, bitki ortiistintin gelisimini belirleyen 6nemli fizyolojik
etkilerdir. Isik siddeti ve 6lgiimleri tarim ve hayvancilik igin
onemlidir. Bu calismada, Arduino ve GY-30 sensor devresi
kullanilarak tarimsal amaglar i¢in uygun maliyetli ve taginabilir
bir litksmetre gelistirilmis ve ticari bir cihaz ile karsilagtirilmigtir.
Calismada, elde edilen 0.945 ile 0.969 (¢ok yiiksek) arasindaki
regresyon sonuglart, son yillarda yapilan calismalarla uyumlu
bulunmustur. Gelistirilen sistemin ticari liiksmetre cihazlar: ile

uyumlu sonuglar gosterdigi anlagilmigtir.

Anahtar Kelimeler: Arduino, GY‘SO, BH1750FVI, Gonderilme Tarihi : 13 Mart 2023
liixmetre, 151k siddeti Kabul Tarihi : 01 Haziran 2023
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INTRODUCTION

Light is one of the important physiological effect
that determine the development of plants and vegetation.
Light is the energy source of plants and is involved in
many physiological events, the most important of which
is photosynthesis. It is impossible for plants to survive
under a certain amount of light, but the required amount
varies according to plants. Light acts by its intensity,
wavelength, degree of polarization, direction and duration.
Electromagnetic waves with wavelengths between 400-750
nm are called light or light energy. Wavelengths in this
range are visible to the naked eye, and about 50% of solar

radiation is in this range (Akman et al., 2012).

The most important energy source that warms the
atmosphere and the earth is the sun. All living things
and meteorological events develop directly or indirectly
depending on solar energy. The ability of plants to
photosynthesize, food production and all of life depend on
energy from the sun. Rays from the sun are called radiation.
The wavelengths entering the ionosphere layer are between
225-3200 nm. Some of these rays are visible and some are
invisible rays. It is the wavelengths between 400-700 nm
that plants benefit physiologically. (Karagahin, 2022).

Light is defined as a photon or quantum, meaning the
smallest particle that can be absorbed in plant growth. The
energy content of photons is inversely proportional to their
wavelength. The human eye can see light with wavelengths
between 400-735 nm. The spectrum range used by plants in
Photosynthesis is 400-700 nm, and this spectrum range is
called photosynthetically active radiation or PAR (S6nmez,
2019).

Not only its effect on the physiological events of plants,
light also affects the shape of the organs morphologically,
the formation and flowering of flower organs biologically.
Increasing light intensity causes stunting, trichome growth
and the formation of color pigments such as anthocyanins
in plants. Quality is as important as light for plant growth,
and plants need some wavelengths of light for optimum
growth. The visible medium wavelength rays of sunlight
direct the basic physiological and biochemical events in

plants, especially photosynthesis. Photosynthetically active

e
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radiation (PAR) is the spectrum range used by plants in
photosynthesis and this range constitutes the part of visible
light from 400 to 700 nm (Kése, 2014).

Factors such as stress, comfort, health status, lactation
and estrus cycle in animals affect milk production. Lighting
is an important environmental factor in milk production
performance. Many studies have been conducted on the
effect of lighting on milk yield. Although lighting is a
subject that is often overlooked in Turkey, there are scientific
studies on the effects of correct and efficient lighting on
milk production and animal health in dairy farms in recent
years (Demir et al., 2020).

In terms of energy use, one of the most important inputs
in poultry farming is lighting. It is known that lighting,
especially lighting intensity and day length, has positive
effects on egg production. This effect, normally provided
by sunlight, is achieved by using additional artificial light in

commercial production (Efil and Sarica, 1998).

The measurement of light is called photometry (Senol,
2017). The amount of luminous flux per unit area of a
surface per unit time is called the illuminance level. The
unit of illuminance level is lux. Lumens per square meter
(Im m?) is also the conjugate of lux (Kamberli, 2011).
Luminosity and illuminance can be measured with
commercially available instruments called luxmeters or

luminance meters (Hinel et al., 2018).

In today’s technology, various calculations, graphics,
visualization and automation processes are carried out
under computer control with appropriate software and
hardware. Especially in automation processes, the cost
and the physical size of the peripheral units used are
also gaining importance. However, with the help of
microcontrollers, the same operations can be performed
at a more affordable price and with less volume. For this
reason, various microcontroller applications have been
increasing in recent years. Sensor modules are used together
with microcontrollers to measure physical quantities such
as pH, magnetic field, color, temperature, pressure, mass,
humidity. These are generally developed with open-source
codes and also have communication capabilities such as

internet and USB connection. In addition, they can be




used not only for data input, but also as control systems, as

they are output ports(Giingdr and Glingér, 2022).

Liu and Zhang (2019), designed a crop growing
environment monitoring system based on the Arduino
platform. DHT11 temperature and humidity sensor,
and MGS811

used to

GY-30 light intensity sensor carbon
dioxide

environmentalinformation in the system. The system is

concentration sensor are collect
composed of sensing, transmission and application layers
in order to provide intelligent control of the greenhouse

environment.

Astutik et al. (2019), used the BH1750FVI sensor by
connecting it to the ESP8266 microcontroller in order
to measure the light intensity in their work where they
designed a greenhouse remote monitoring and control
system. For calibration purposes, they compared the values
of a commercial luxmeter with the BH1750FVI sensor
and found the R* value to be 0.99. They stated that the
BH1750FVI sensor has high validity for measuring light

intensity.

Mamuretal. (2022), implemented an embedded system
application in the Internet of the Things (IoT) structure in
order to make organic food production more efficient in
the greenhouse. They used the BH1750FVI sensor in the
system to measure the light level of the environment where
the plants are located. The condition of the environment
was determined with the sensors and this information was
transferred to the microcontroller. By analyzing the data
coming from the microcontroller, the necessary warnings
were transferred to a mobile communication device via Wi-

Fi, and the opportunity to control the climate.

Muhammed et al. (2022), have developed an IoT-based
system for remote management of cold storage facilities.
They used the BH1750FVI sensor to measure the light
intensity with the system. They compared it to a commercial
light intensity device to calibrate the sensor. The calibration
was carried out using a LED light source with variable
illumination intensity in the cooling chamber at 5°C. They
determined a very high correlation (R? = 0.99) between the

BH1750 and the commercial light intensity meter.

In this study, a cost effective and portable luxmeter was

ZIRAAT MUHENDISLIGI | Yil: 2023 | Say:: 377

M
9 'MUHENDISLIG

developed for agricultural purposes using Arduino and GY-

30 sensor module and compared with a commercial device.

1. MATERIAL AND METHODS

Arduino UNO has ATmega328 microcontroller of
Microchip company. It has 14 digital input/output ports
with 6 PWM features, 6 analog channel inputs with 10-
bit resolution and USB connection. Arduino UNO has a
10-bit analog-to-digital converter (Giingdr and Giingdr,
2022). The GY-30 is an electronic module with the
BH1750FVI light intensity measurement sensor on it.
Light intensity can be measured from 0 to 65535 Ix. The
module communicates with microcontrollers over the 12C
protocol (Bilici et al., 2018). Lutron LX-1102 was used as
commercial lux meter (Figure 2a). It can measure in the

range of 0 to 400000 Ix (+3%).

The prepared system consists of Arduino UNO
microcontroller board, GY-30 light intensity measurement
module, an LCD screen and a battery. The components
are connected as shown in Figure 1. Then, the necessary
codes were written in the Arduino IDE and uploaded to
the Arduino board, so the system was made to display the

values obtained from the sensor on the LCD.

Along with the developed system (Figure 2b),
measurements were made with a commercial device at the
same time. Itis desired to make measurements foragricultural
purposes.Measurements were made in greenhouse,open
field andsparsely wooded field. Fifty measurements were
made in each area with the devices. Regression analysis was

performed between the measurement values in each field.

g
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Battery

Figure 1. Schematic representation of developed luxmeter

Figure 2. Developed (a) and commercial (b) luxmeter

2. RESULTS and DISCUSSION commercial luxmeter and developed system are given in

Table 1. In Table 1, commercial luxmeter is abbreviated as

After th i lysis b ial
cr the regression analysis betweell COMMEICA 1 ¢ ind developed system as LA. In addition, the regression

luxmeter and developed system values R-squared was found plots for greenhouse, open field and sparsely wooded field

between 0.945 - 0.969. The regression relations between s given in Figure 3-5 respectively.
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Table 1. The regression equations

Field Type Regression Equation R? (%) Number of measurements
Greenhouse LC=-3236 + 1.229 LA 94.5 50
Open field LC--1829 + 1.04 LA 96.9 50
Sparsely wooded field LC = 662.6 + 0.8367 LA 96.2 50

LC = -3236 +1,229 LA
40000 - R-Sg  94,5%

30000

LC (Ix)

20000

10000 -

D i T T T T T T T
5000 10000 15000 20000 25000 30000 35000
LA (Ix)

Figure 3. Regression plot of commercial and developed luxmeter for greenhouse

LC = - 1829 + 1,040 LA

30000 A R-5q  96,9%

25000
—
5— 20000 -
3

15000 4

10000 . . . . .

10000 15000 20000 25000 30000
LA (k)

Figure 4. Regression plot of commercial and developed luxmeter for open field

ZIRAAT MUHENDISLIGI | Yil: 2023 | Says: 377 =® :



M
'MUHENDISLIG

LC = 662,6 + 0,8367 LA
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8000 4

7500 4
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7000 4

6500

6000 -

5500 4

R-Sq  96,2%

6000 6500 7000 7500

8000
LA ()

8500 9000 9500

Figure 5. Regression plot of commercial and developed luxmeter for sparsely wooded field

The regression results between 0.945 and 0.969 (very
high) obtained in our study were in agreement with the
studies of Astutik et al. (2019) and Mohammed et al.
(2022). Thus, it was understood that the developed system
showed results compatible with commercial measuring
devices. R* between commercial and developed luxmeter for
greenhouse slightly different from outdor measurements.
Ordinary glass filters the light in some bands and refracts
the sun’s rays in different directions, as well as there are
different light reflections in the greenhouse. While
commercial lux meters have an optical part that collects
the refracted and reflected light in front of the sensor, this
feature is not available in the developed system. Although
the developed system is not very suitable for laboratory
and scientific studies, it has been evaluated as usable in
agricultural production activities that do not require very
high precision.

CONCLUSION

Today, various technologies and concepts such
as information and communications technologies in
(ICT-agri),

agriculture, remote sensing, geographic information

agriculture precision agriculture, smart
systems, variable rate application, product tracking, from
farm to table food safety, farm management have begun
to be used in agriculture. These technologies are data-
intensive. To do this, a large number of sensors are required.

Sensors are the easiest, cheapest, and most commonly

——
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used with microcontrollers instead of complex computer
software and hardware. Thus, natural and technological
limitations in front of data collection will be reduced.
In addition, since microcontrollers can be used not only
to obtain data but also as control systems, they will also
increase the automation and mechanization capacity in

agricultural processes.

Light and light intensity are important areas on which
agricultural research should be done. With the widespread
use of microcontroller-based light measurement devices
in this field, it will contribute to the development of

agricultural and animal production.
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Ozet

Artan Diinya niifusunun beslenmesi icin dengeli ve
stirdiiriilebilir gidaya erisiminin saglanmast konusunda bilim
insanlari, tireticiler, tedarikgiler ve piyasalara yon veren politika
yapicilart zaman ve biitge harcamaktadirlar. Kiiresel insan
nitffusunun 2050 yilina kadar 9 milyara ulasacagi tahmin
edilmektedir (Alexandratos ve Bruinsma, 2012). Birlesmis
Milletler Gida ve Tarim Orgiitii niin (FAO) 2009 yili raporunda,
artan insan niifusuna ayak uydurabilmek icin kiiresel gida
tiretiminin %70 oraninda artmast gerektigini belirtilmistir.
Benzer sekilde et ve diger hayvansal gida tiriinlerine yonelik
kiiresel talep giderek artmaktadir. Ayrica, gelismekte olan
tilkelerdeki ekonomik kosullar iyilestikge, gida tercihinde
hayvansal proteine dogru kayma ile birlikte talebin daha da
artmast beklenmektedir (Thompson, 2015). Olgek ekonomileri,
ciftgileri faaliyetlerini genisletmeye ve biiylitmeye zorlayarak
daha yiiksek ¢kt saglarlar. Sonug olarak, daha az sayida
ciftci tarafindan iglenen, daha fazla sayida hayvanin bakildig
ciftliklerin ortaya ¢ikmasi beklenmektedir. Ayrica, ozellikle
sanayilesmis tilkelerdeki ¢iftcilerin ortalama yagi artmakreadir.
Ornegin ABD ve Avrupada ortalama 58, Japonyada ise 63'tiir
(Morrone vd., 2022). Artan iftlik ol¢egi ve yetistirilen hayvan
sayist gibi fakedrler goz 6niine alindiginda, ciftgilerin gegmiste
bel bagladiklart gozlem kapasitesi ve uygulamali deneyim aruk
etkin bir giinliik siirii yonetimini saglamak icin yeterli degildir
(Frost vd., 2003; Parsons vd., 2007).




Anahtar Kelimeler; Ekonomik verimlilik, hayvancilikta
teknoloji kullanimu, akallr ciftlik

Abstract

Scientists, producers, suppliers and policy makers who
direct the markets spend time and budget to ensure that
the growing world population has access to balanced and
sustainable food to feed. The global human population is
estimated to reach 9 billion by 2050 (Alexandratos and
Bruinsma, 2012). According to the 2009 report of the
United Nations Food and Agriculture Organization (FAO),
it was stated that global food production should increase
by 70% in order to keep up with the increasing human
population. Similarly, the global demand for meat and
other animal food products is increasing. In addition, as the
economic conditions in developing countries improve, it is
expected that the food preference will shift towards animal
protein and the demand will increase further (Thompson,
2015). Economies of scale force farmers to expand and
grow their operations, resulting in higher output. As a
result, it is expected that farms will emerge where more
animals are kept, while fewer farmers are processed. In
addition, the average age of farmers is increasing, especially
in industrialized countries. For example, Average age of
farmers is 58 years old in USA and EU region and 63 in
Japan (Morrone et al., 2022). Considering these factors
such as increasing farm scale and number of animals raised,
the observation capacity and hands-on experience that
farmers have relied on in the past are no longer sufficient to
provide effective daily herd management (Frost et al., 2003;
Parsons et al., 2007).

Keywords: Economic efficiency, technology use in

livestock, smart farm
Girig
Son yillarda tarim ve hayvancilik sektorii, verim ve
kar seviyelerinin artirilmast yoniinden yeni teknolojik
gelismelerin dahil edildigi bir gelisim siireci igerisinde
degisim gostermektedir (Himesh vd., 2018). Ustelik, hassas

tarim sirast ile tarimda mekanizasyon ve yesil devrimden

sonra modern tarimin {igiincti dalgasini olusturmaktadir
(Saiz-Rubio ve Rovira-Mds, 2020). Amerika Birlesik
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Devletleri Tarim Bakanligr'nin (USDA) Ekim 2016da
yayinlamis oldugu raporda hassas tarim teknolojilerinin net
getirileri ve faaliyet karlarini artirdig1 ortaya konulmusgtur
(Schimmelpfennig, 2016). Ayrica cevre ve is giicli goz
oniine alindiginda, ciftlik tiretiminin siirdiiriilebilirligini
saglamak icin ciftliklerde yeni teknolojiler giderek daha
fazla oranda uygulanmaktadir. Ancak, bu teknolojilerin
ciftgi ve yetistiriciler tarafindan benimsenmesi konusu
hala belirsizlik tasimaktadir. Bir tarimsal pazar analizine
gore ciftcilerin daha iyi egitim ve 6gretimi, bilgi paylasimu,
finansal kaynaklarin  kolay bulunmasi ve organik
gidaya yonelik artan tiiketici talebi stirdiiriilebilir tarim
teknolojilerinin benimsenmesini kolaylastiracak faktorler
arasinda yer almakrtadir (Saiz-Rubio ve Rovira-Mds, 2020).
Ayrica, teknolojik yeniliklerin kullanilmasinin etkisi ile
olusan hassas tarim hizmetlerinin yayginlasmasi, herhangi
bir isletmenin veya girisimcinin karliliginin arturilmasinda
karsilagilan zorluklara yardimct olmasinin yaninda giderek
artmakta olan popiilasyonun temel gida gereksinimlerinin
karsilanabilmesi acisindan da oldukca énemlidir (Trivelli

vd., 2019 ; Saiz-Rubio ve Rovira-M4ds, 2020).

20. ve 21. yiizyillar, 6nemli gelismelerin 6ne ¢ikug:
bir endiistriyel donem olarak kabul edilmektedir (Crainer,
2000). Budénemin baglangicindan giiniimiize kadar, kabaca
ifade edilirse Endiistri 1.0'dan 4.0’a giden dort teknolojik
devrim gergeklesmistir. Endiistri 1.0, insan faaliyetlerini
yavas ve kiigiik 6lcekli tarimsal tiretimden sanayilesmis bir
topluma dogru ilerletmistir. Tarim makinelerinin geliskin ve
yaygin olmadig, emek yogun bir tarimsal tiretimin oldugu
1900’li yillarin baslarinda yasanmistir. Bu dénemki tarimsal
tiretim, niifusu doyurabilmistir. O dénemlerde tiriin hacmi
(basit pazar) endiistriyel mallar piyasasinin tek bir boyutu
olarak nitelendirilmistir. Uriin yelpazesi kisitli olmakla
birlikte emtialarin ¢ogu tarim {iriinlerinden olusmaktadir.
Endiistri 2.0 doénemi sirasinda (1950°lerden 1980’lere
kadar), endiistriyel tirtinler hem hacim hem de cesitlilik
agisindan onemli ol¢iide artmisur. Azot takviyesinin,
sentetik bocek ilaglarinin, suni giibrelerin ve teknolojik
olarak daha da gelistirilmis tarim makinelerinin sahada yer
almaya baglandigi bu donemde, verim ve karlilik acisindan
da oldukea 6nemli derecede aruglar gerceklesmistir. Ayrica

elektrik, elektronik ve mekanik cihazlar ile motorlu araglar

g



onemli teknik ilerlemeleri temsil etmektedir (Kovécs
ve Husti 2018). Kiiciik aile ciftliklerinin yerine biiyiik
isletmelerin artmaya bagladigi bu dénemde, yalnizca hibrit
tohumlar geligtirilmemis ayni zamanda modern sulama
sistemleri de entegre edilmeye basglanmisur. Ayrica bu
dénemde pazarin iki boyutu vardir: hacim ve gesitlilik
(sabit pazar). Frederick Taylorin “Bilimsel Yonetim”
teorisi, Endistri 2.0da bir kilometre tagidir (Taylor,
2004). Endiistri 3.0 (1980’lerden giiniimiize), analogdan
dijitale gecis gibi 6zellikle elektronik endiistrisi {izerinde
onemli etkileri olan teknolojik gelismelerle karakterize
edilmis olup; askeri alanda kullanilan GPS cihazlarinin
halkin kullanimina agilmasiyla baglayan “Hassas Tarim”
donemidir. Makinelerinin  verim  diizeylerinin tespiti
icin GPS kullanimi, bigerdoverlerde verim takibinin
yapilabildigi sistemlerin entegrasyonu, isletmelerde verilerin
islenebildigi  bilgisayar  programlarinin  kullaniminin
baslamast bu donemde gerceklesmistir (Kovdcs ve Husti
2018). Ek olarak, ¢ogu elektronik iiriin, tiriin tasarimini
entegreden modiiler hale getirerek ortalama iiriin yagam
dongiilerinde (dalgali pazar) ciddi bir azalmaya yol agmugtir
(Morrone vd., 2022). Son olarak, son on yilin siirekli
teknolojik ilerlemelerini takiben endiistri 4.0, endiistriyel
tiretim  sistemlerinin  gelecegi konusunda girisimciler,
uzmanlar, akademisyenler ve yasa koyucular arasindaki
soylemde giderek merkezi bir rol tistlenerek ortaya ¢tkmistir.
Giintimiizde endiistri 4.0, kiiresel ekonomik ve {iretim
sistemlerinde radikal bir degisim olarak kabul edilmektedir
(Yin vd.,2018). 2010’larin baginda gecilen hassas tarim
doneminde, bir 6nceki hassas tarim déneminde kullanilan
teknolojilerin  gelistirilmesi, tamamlanmis bir biitiin
sistem olarak igletmelere entegrasyonu ve bu sistemlere
yeni teknolojik yaklagimlarin eklenerek sistemlerin daha
ileri teknolojik boyutlarda kullanilmasi saglanmistir. Bu
dénemde Ucuz ve gelistirilmis sensorler ve aktiiatorler,
disiik maliyetli mikro islemciler, yiiksek bant genisligine
sahip hiicresel iletisim, bulut tabanli bilgi islem teknolojileri
(BIT) sistemleri ve biiyiik veri analitigi sistemlerinin
gelistirilmigtir. Bunlarin yani sira akilli kontrol cihazlar
(timlesik bilgisayarlar), makinenin caligmasi i¢in birgok
sensor kullanimi ve tarimsal siiregte gelismis otomasyon
yetenekleri (kilavuzluk, tohum yerlestirme, ilaclama vb.),

iletisim teknolojisi (telematik) ve goémiilii sistemler gibi

o
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gelistirilen  bircok teknolojik yaklasimin  trakedrlerde,
bicerdoverlerde ve diger tarim ekipmanlarinda standart
ozellikler olarak yer aldig goriilmektedir (Kovdcs ve Husti
2018). Oniimiizdeki yillarda ise tamamen otonom ve yapay
zekali sistemlerin kullanilmasinin hedeflendigi Tarim 5.0

déneminin baslamasi beklenmektedir.

Hassas tarim, tarimsal sistemlerdeki degiskenligi ve
belirsizlikleri hesaba katarak itiretimi optimize etmek igin
sensorleri, bilgi sistemlerini, gelismis makineleri ve bilingli
yonetimi birlestiren bir dizi teknolojiden olusan bir tekniktir.
Uretim girdilerinin sahaya 6zel olarak ve her bir hayvan
icin ayr1 ayri uyarlanmasi, gida arzinin stirdiiriilebilirligini
gelistirirken ¢evrenin kalitesini korumak i¢in kaynaklarin
daha iyi kullanilmasina olanak tanir. Hassas tarim, gida
tiretim zincirini izlemek ve tarimsal {iriinlerin hem
miktarini hem de kalitesini yonetmek icin bir ara¢ saglar
(Zhang vd., 2002).

Hayvancilik, toplumun hayvansal protein ihtiyacini
kargilamasinin yani sira bitkisel iretime ve ekonomiye olan
katkilar1 ile hem kirsal hem de kentsel ekonomiye olumlu
etkileri nedeni ile onem arz etmektedir. Hayvancilik,
tilkelerin  gelismislik diizeyine bakilmaksizin her {ilke
icin 6nemli ve kritik bir konudur. Hayvanciligin bircok
tilkede endiistri kolu haline gelmesiyle beraber basta e,
siit, yumurta ve yiin olmak tizere hayvancilik tiriinleri
sanayisinde talebin artmas ile makinelesme ve teknolojinin
kullaniminda da dogru oranuli olarak bir artig meydana
gelmistir. Bu baglamda hassas tarim teknolojilerinin hem
ciftliklerde hem de iiriin isleme tesislerinde kullanilmasi
zorunlu hale gelmistir. Ozellikle yiiksek verimli hayvanlarin
kullanilmast ile birlikte iiretimin maksimum seviyede
yapilabilmesi ve tiretimin aksamamasi i¢in hassas tarim
uygulamalart ¢iftlik yonetim sistemlerinde aktif olarak
kullanilmaya baglanmigstir. Gerek biiyiikbas ve kiigiikbas
hayvancilik isletmelerinde gerekse kanatli isletmelerinde
hassas tarim uygulamalart birgok alanda kullanilmakrtadir.
Hayvancilik sekedriinde hassas tarim teknolojileri, saglik,
refah, retim/iireme ve cevresel etkinin siirekli gercek
zamanli izlenmesi yoluyla hayvanlarin bireysel olarak
yonetilmesini saglayan tekniklerdir. Dahasi, hassas tarim
teknolojisinin her saniye, giinde 24 saat ve haftada 7 giin

oleim ve analiz yapabilmesi olduk¢a faydali bir teknik




olarak kullanilmasini yayginlagtirmakeadir. Yetistiriciler,
isletmelerinde bulunan ve hayvanlarla ilgili karsilasabilecegi
sorunlarda ilgilenmeleri gereken hayvana/hayvanlara
ulagabilecek gekilde bir uyart almasini saglayan; izleme,
kamera ve ger¢ek zamanli goriintii analizleri, mikrofon
ve gercek zamanli ses analizleri veya hayvana uygulanmus
sensorler kullanmaktadirlar (Berckmans, 2017). Temel
olarak hassas tarim teknolojileri, hayvancilikta; hayvanlart
izlemek (Wolfert vd., 2017), hastaliklar1 tahmin etmek
(VanderWaal vd., 2017), gida alimini optimize etmek
(Nikoloski vd., 2019) ve hayvan sagligini iyilestirmek (Fu
vd., 2020) icin kullanilmaktadir. Bununla birlikte, bu
teknolojik gelismeler ayni zamanda biiyiik miktarda veri
tiretimini saglarlar. Bu veriler, gelecekteki sorunlari ¢ozmek

icin makine 6grenimi algoritmalarini beslerler.

farkli  olarak,

hayvan kontrol donanimlari daha genis yelpazeye ve

Bitki ydnetim donanimlarindan

karmagikliga sahiptir. Bu durum daha yiiksek teknik destegi
gerektirmektedir. Hayvan kontrol donanimlari, cevresel
faktorlerin, hayvan sagligi ve refahinin, {retiminin ve
tireme parametrelerinin siirekli ve gercek zamanli izlenmesi
yoluyla tek bir hayvanin biiylime verilerini yénetmek
ve herhangi bir ek strese neden olmadan iiriine deger
katmak icin tasarlanmiglardir (Berckmans, 2017). Hayvan
saytlarinin  yiiksek olmast ve hayvanlarin aralarindaki
onemli farkliliklar g6z 6niine alindiginda, hayvanlarin
bireysel diizeyde yonetilmesi gerekmektedir. Akilli kiipeler
ve tasmalar (giyilebilir cihazlar), tek bir hayvanin sagligini
izlemek icin tasarlanmistir ve gerek biiyiikbaslar1 gerekse
kiigiikbaglar1 izlemek icin kullanilabilirler (Saravanan ve
Saraniya, 2017). Ornegin, kulak kiipeleri veya tasmalar bir
inegin dogurganlik donemindeki hareketlerini takip ederek
dogurganligini izler ve inek ciftlesmeye hazir oldugunda
bir diziistii bilgisayara veya akilli telefona mesaj géndererek
ciftgileri uyarirlar. Bunun yani sira bu sistemlerle hayvan

viicut sicakligi ve ruminasyon da takip edilebilmektedir.

Ozellikle ciftliklerinde

ekipmanlar1 6nemli bir yere sahiptirler. Birgok firma

tavuk ve sigir yemleme
tarafindan gelistirilen konveydr bant veya kilavuz rayli
besleme ekipmanlari ile kilavuz yolu kullanilarak hassas
olarak hedef beslemeye ulasabilir ve hassas besleme de daha

fazla avantaji olan daha dogru beslemeyi elde etmek icin
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kullanilabilir. Besleme ekipmaninin akilli kontrol sistemi,
kablosuz bir ag tizerinden bulut bilgi islem platformuna
baglanabilmekte ve bulut teknolojisi, akilli beslemede
kullanilmak @izere giivenilir bilgiler saglayabilmektedir
(Nobrega vd., 2020). Giintimiizde birgok modern sigir
ciftliginde otomatik siit sagim cihazlari kullanilmaktadir.
Tam otomatik sagim makineleri, lazer 1sinlari yardimiyla
meme baglarinin konum bilgisini belirlerler. Boylece meme
uglarint hizly, tutarli ve dogru bir sekilde sisteme baglayarak
rahat bir sagim deneyimi saglarlar. Ayrica otomatik
sagim makinesi, bireysel tanimlama, siit kalitesi tespiti ve
dogru saglik yénetimini saglamanin yani sira yem oranini
ayarlayarak beslenme yonetimini ve hastalik tedavisini de
saglamaktadir. Hassas y6netim daha dogru tanimlama
gerektirdigi icin elektronik hayvan takip sistemlerine bagli
kiipe veya tasmalar hayvanlari tanimlamak ve siniflandirmak
icin  kullanilabilmektedirler. Bu durum teknolojinin
yukarda sayilan hayvancilik ihtiyaclari ile baglantli oldugu
gergegini ortaya cikarmaktadir. Gorsellestirmeye dayali
teknolojilerde yine bu alanda kullanilmaktadir (Hansen

vd., 2018).

Hayvancilik isletmelerinde kullanilan teknolojiler ve

avantajlari

Hayvancilik igletmelerinde yaygin olarak; otomatik
buzagi besleme sistemleri, hassas yemleme istasyonlari, yem
itici robotlar, yem karigstirma ve dagitma robotlari kullanilir.
Buzag besleme robotlart kullaniminda buzagilarin giin
boyunca ve azar azar beslenmesi tercih edilmektedir. Elle
besleme durumunda ise is giicii kayb: yasanmasi nedeni
ile isletmelerde buzagi besleme islemi isciler tarafindan
giinde bir veya iki defa yapilmaktadir. Bu nedenle otomatik
buzagi besleme sistemleri, giin boyunca dogru miktar ve
yogunlukta besleme yaparak, emzirmeye en yakin ¢éziimii
sunmaktadirlar. Besleme robotu tanima sistemlerini
(kulak kiipesi, tasma, pedometre) kullanarak her hayvani
tanir. Boylece hayvanin beslenmesi i¢in gereken mikear
belirler ve uygun sicaklikta hayvani emzirir, daha sonra
ise temizleme aparatlari yardimi ile sistem kendi kendini
temizler. Bu durum hayvana 6zel besleme imkani saglarken
ayni zamanda farkli yaslardaki hayvanlar1 da bir arada ve

grup halinde tutmaya imkan verir. (Kaya ve Ors, 2015).

g



Hayvancilik isletmelerinde yemleme zaman alan ve
isgiici gerektiren bir iglemdir. Yem karma {nitesinin
yemlerle doldurulmasi, ahirlara iletilmesi ve daha sonra
ise hayvanlara dagiulmast da manuel yapildig1 icin islemi
yapan calisanin dikkati ve 6zeni sonucu biiyiik ol¢tide
etkilemektedir. Karisirma ve yemleme robotlarinin
yazimlari araciligy ile yemleme stireleri, rasyonlar ve farkls
gruplar i¢in 6zel besleme programlari uygulanabilmektedir.
Karigtirma ve yemleme robotlart isletmelerde isgiicii
ihtiyacini azaltirken, atuk yem miktarinin azalmasi ile de
karliliga 6nemli katki yapar. Yem itici robotlar ise, otomatik
olarak yemi iten ve esit dagilimini saglayan bir robot

tiridiir.

Kiimeslerde otomatik yemleme ve su temini gibi ileri
teknolojiler yaygin olarak kullanilmaktadir. Son yillarda,
kiimes hayvani tiretimini ve kapsamli faydalarini iyilestirmek
icin genis kapsamli aragtirmalar yapilmigtir. Kafes {iretim
sisteminin yapisal durumu, cesitli otomatik ekipmanlar
bu sistemin fonksiyonel bir bileseni haline gelmistir.
Yumurtalari toplamak ve siralamak icin kullanilan yiiksek
diizeyde otomatiklestirilmis makineler bu duruma iyi bir
ornek teskil eder. Bununla birlikte, tavuklarin saghigini
ve refahint kontrol etmek ve kiimesin genel ydnetimini
optimize etmek i¢in insan miidahalesi gerekmektedir
(Oliveira vd.,2019). Giiniimiizde biiyiik tavuk ciftlikleri,
tavuk stiriilerinin performanst ve beslenme kogullarina
iliskin gercek zamanli gorsel verileri birkag farkli tavuk
isletmesi ile paylasabilen bulut tabanli veri yonetim sistemi
(CDMS) ile donatilmistir. Bu durum bilimsel tavuk¢uluk
yonetimin gerceklestirilmesine elverislidir (Honggran vd.,
2016).

Teknoloji Kullaniminin Dezavantajlar:

kadar

gelismeler ve bu teknolojilerin hayvancilik sektériinde

Her ne hassas tarim  teknolojilerindeki
kullanim alanlarinin sektore cevresel ve ekonomik kazang
yoniinden fayda saglasa da diger yandan, dezavantajlar:
da mevcuttur. Giincel gelismeler degerlendirildiginde bazi

onemli dezavantaj ortaya ¢tkmaktadir.

[lk olarak, en onemli sorunlardan bir tanesi hassas
tarim teknolojisi ekipmanlarinin yiiksek maliyetleridir

(Hartung vd., 2017). Diger bir dezavantaj olarak, hassas
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tarim teknoloji tiriinleri ve hizmetlerinden elde edilen biiyiik
miktarda veri, uzak bulut sunucularinda depolanir. Bu
veriler genellikle ticari ¢ikarlar igin paraya ¢evrilmektedir

(Wolfert vd., 2017).
biyiik firmalar ile miicadele etmektedirler. Teknoloji

Ciftgiler simdiden bu konuda

sitketlerinin, kullanict verilerinin kotiiye kullanilmasini
onlemek icin daha iyi ¢oziimler bulmasi gerekmektedir
(Neethirajan, 2020). Dahast, bazt durumlarda yetistiriciler
bu teknolojileri kullanmak istemeyebilmektedir. Teknolojik
gelismeleri ve internet kullanmayi istemeyen yetistirici
orani, bu teknolojilerin daha verimli kullaniimast
agisindan bir engel teskil edebilmektedir (Neethirajan,
2020). Son olarak sirketler, yeterli deneme veya kanit
olmaksizin ¢iftcilere olgunlasmamis teknoloji satmakla
elestirilmektedir. Teknoloji sirketlerinin, {riinlerini ve
hizmetlerini dogrulamak icin ciftcileri kullandigina dair
gliclii bir goriis mevcuttur. Bu, teknoloji sirketlerinin kendi
risklerini azaltmasina olanak tanirken ayni zamanda ciftgileri
daha fazla risk altina sokabilmektedir. Bu teknolojiler heniiz
gelisme asamasinda oldugundan, herhangi bir hata ciftgiler

i¢in maliyetli kayiplara neden olabilir (Neethirajan, 2020).

SONUC
Modern tarimsal isletmelerde hassas tarim  ve
algilama  teknolojilerinin  gelismesi, biiytik  verilerin

ve makine ogreniminin benimsenmesinde 6nemli bir
artis mevcuttur. Ayrica, tarimsal ekim alanlarindan bu
tiretim teknolojileriyle birlikte birim alandan daha fazla
trtin alinmasint saglamak en 6nemli gelisme olarak
soylenebilir (Oguz vd., 2017). Kisitlama siireglerinin,
veteriner hekimlerin, hayvan besleme uzmanlarinin, ciftlik
danigmanlarinin ve tireticilerin ciftlikleri, ahirlari ve yem
tiretim merkezlerini ziyaret etmesinin zorlastirdig pandemi
stireci gibi senaryolarda; hayvanlarin metabolik aktiviteleri,
saglik durumlari, titketim ve tiretim hakkinda stirekli gercek
zamanli izlemelere ve kayitlara ihtiyag duyulmakreadir.
Tarimsal tiretimde kullanilacak bu teknolojilerle birlikte
caligma stiresi kisalacak ve isgiictiniin verimliligi artacakur
(Oguz vd., 2017). Algilama teknolojilerinin sagladig
bu takip sistemleri, uzaktan erisilebilen veriler ile daha
diisiik maliyet ve daha yiiksek performans ile onemli

fayda saglamaktadir. Ancak yiiksek maliyet, veri giivenligi




ve verilerin kotiiye kullanilma riskleri dikkat edilmesi ve
gelistirilmesi gereken dnemli konulardir. Bunlara ek olarak
bu tarimsal teknolojilerin kullanilmasiyla birlikte islemleri
en uygun zamanda ve en uygun teknik sartlara gore yaparak

tiretimde verimlilik artacakur (Oguz vd., 2017).

Sonug olarak, ©6ntimiizdeki yillarda hayvancilik
sektdriinde insan - yapay zeka isbirliklerinin etkisi ile
yapilan insan hatalarinin azalacag: ve daha dogru verilen
kararlar sayesinde artan iiretim ile birlikte, hayvancilik
isletmelerinde  teknoloji  kullaniminin  igletmelerin
karliliginin ve hayvan refahinin artrilmasinda 6nemli rol

oynayaca@ diisiintilmektedir.

Katki orani, ¢ikar ¢atismasi ve etik beyanlari

katkida

bulunmugtur. Bu makalede aragtirma ve yayin etigine

Biitiin  yazarlar caligmaya esit oranda
uyulmustur. Yazarlar herhangi bir ¢cikar catismast olmadigini

beyan etmektedirler.

KAYNAKCA

Alexandratos, N., & Bruinsma, J. (2012). World Agriculture
towards 2030/2050: The 2012 Revision. FAO, Rome.

Berckmans, D. (2017). General introduction to precision

livestock farming. Animal Frontiers, 7(1), 6-11.

Crainer, S. (2000). 7he Management Century: A Critical
Review of 20th Century Thought and Practice. Jossey-

Bass, San Francisco.

FAO. (2009). How to Feed the World in 2050, High-Level
Expert Forum. Food and Agriculture Organization of the
United Nations, 35-35.

Frost, A. R., Parsons, D. J., Stacey, K. E, Robertson, A. P,
Welch, S. K., Filmer, D., & Fothergill, A. (2003). Progress
towards the development of an integrated management
system for broiler chicken production. Computers and
Electronics in Agriculture, 39(3), 227-240.

Fu, Q., Shen, W., Wei, X., Zhang, Y., Xin, H., Su, Z., &
Zhao, C. (2020). Prediction of the diet energy digestion
using kernel extreme learning machine: A case study
with holstein dry cows. Computers and Electronics in

Agriculture, 169, 105231.
Hansen, Mark E, Smith, L. N., Salter, M. G., Baxter, E.

ZIRAAT MUHENDISLIGI | Yil: 2023 | Say:: 377

M
9 'MUHENDISLIG

M., Farish, M., & Grieve, B. (2018). Towards on-
farm pig face recognition using convolutional neural

networks. Computers in Industry, 98, 145-152.
Hartung, J., Banhazi, T., Vranken, E., & Guarino, M.

(2017). European farmers’ experiences with precision

livestock farming systems. Animal Frontiers, 7(1), 38-
44.

Himesh, S., Rao, E. P, Gouda, K. C., Ramesh, K. V.,
Rakesh, V., Mohapatra, G. N., ... & Ajilesh, P. (2018).
Digital revolution and big data: a new revolution in
agriculture. CABI Reviews, (2018), 1-7.

Honggian, C., Xin, H., Guanghui, T., Chaoying, M.,
Xiaodong, D., Taotao, M., & Cheng, W. (2016).
Cloud-based data management system for automatic
real-time data acquisition from large-scale laying-
hen farms. International Journal of Agricultural and
Biological Engineering, 9(4), 106-115.

Kaya, E., Ors, A. (2015). Siiz ciftliklerinde hassas tarim
teknolojileri,.2. Uluslararasi Tarim, Gida ve Gastronomi
Kongresi (25 Eyliil 2015), Diyarbakur, Tiirkiye,.

Kovics, 1., & Husti, I. (2018). The role of digitalization in

the agricultural 4.0-how to connect the industry 4.0 to

agriculture?. Hungarian agricultural engineering, (33),

38-42.

Morrone, S., Dimauro, C., Gambella, F, & Cappai,
M. G. (2022). Industry 4.0 and precision livestock
farming (PLF): An up to date overview across animal
productions. Sensors, 22(12), 4319.

Neethirajan, S. (2020). The role of sensors, big data and
machine learning in modern animal farming. Sensing
and Bio-Sensing Research, 29, 100367.

Nikoloski, S., Murphy, P, Kocev, D., Dzeroski, S., &
Wall, D. P. (2019). Using machine learning to estimate
herbage production and nutrient uptake on Irish dairy
farms. Journal of Dairy Science, 102(11), 10639-10656.

Nobrega, L., Gongalves, P, Antunes, M., & Corujo,
D. (2020).

low-power microcontrollers in smart agriculture

Assessing  sheep behavior through

scenarios. Computers and Electronics in Agriculture, 173,

105444,
Oguz, C, Bayramoglu, Z, Agizan, S, Agizan, K. Tarim

p—— 3]



M
6 'MUHENDISLIG

isletmelerinde tarimsal mekanizasyon kullanim diizeyi, agriculture—a worldwide overview. Computers and
Konya ili ornegi, Seleuk Tarim ve Gida Bilimleri Dergisi, Electronics in Agriculture, 36(2-3), 113-132.
31 (1), 63-72

Oliveira, J. L., Xin, H., Chai, L., & Millman, S. T. (2019).
Effects of litter floor access and inclusion of experienced
hens in aviary housing on floor eggs, litter condition,

air quality, and hen welfare. Poultry Science, 98(4),
1664-1677.

Parsons, D. J., Green, D. M., Schofield, C. P, &
Whittemore, C. T. (2007). Real-time control of
pig growth through an integrated management
system. Biosystems Engineering, 96(2), 257-2606.

Saiz-Rubio, V., & Rovira-Mis, E (2020). From smart
farming towards agriculture 5.0: A review on crop data

management. Agronomy, 10(2), 207.

Saravanan, K., Saraniya, S. (2017) Cloud IOT based novel
livestock monitoring and identification system using
UID. Sensor Review, 38(1), 21-33.

Schimmelpfennig, D. (2016). Farm Profits and Adoption of
Precision Agriculture (No. 1477-2016-121190). USDA.

Taylor, E W. (2004). Scientific Management. Routledge.

Thompson, P. B. (2015). From Field 1o Fork: Food Ethics
For Everyone. Oxford University Press, USA.

Trivelli, L., Apicella, A., Chiarello, E, Rana, R., Fantoni,
G., & Tarabella, A. (2019). From precision agriculture
to Industry 4.0: Unveiling technological connections in
the agrifood sector. British Food Journal, 121(8), 1730-
1743.

VanderWaal, K., Morrison, R. B., Neuhauser, C., Vilalta,
C., & Perez, A. M. (2017). Translating big data into
smart data for veterinary epidemiology. Frontiers in
Veterinary Science, 2017(4), 110.

Wolfert, S., Ge, L., Verdouw, C., & Bogaardt, M. J. (2017).
Big data in smart farming-a review. Agricultural
Systems, 153, 69-80.

Yin, Y., Stecke, K. E., & Li, D. (2018). The evolution of
production systems from Industry 2.0 through Industry
4.0. International Journal of Production Research, 56(1-
2), 848-861.

Zhang, N., Wang, M., & Wang, N. (2002). Precision

 3) — ZIRAAT MUHENDISLIGI | Yil: 2023 | Say: 377




ZikAAI
@ 'MUHENDISLIG

Research Article
Ziraat Mithendisligi (377), 33-44
DOI: 10.33724/zm.1156809

Influence of Poultry Litter Biochar on Some Properties
and Carbon Mineralization in Acidic Soil

Kanatli Altlig1 Biyokémiiriiniin Isidik Bir Topragin Baz1 Kimyasal Ozellikleri ve Karbon
Mineralizasyonu Uzerine Etkisi
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Son yillarda, ¢esitli organik auklardan biyokémiir (BC)
elde edilmesi ve tarim topraklarinin &zelliklerini iyilestirmek
amaciyla kullanilmasi ¢ok yaygin bir uygulama haline gelmistir.

Biyokémiiriin alkali topraklarin iyilestirilmesinde kullanilmasi 0000-0002-4629-7140

tizerine bir¢ok aragtirma bulunmasina ragmen, asidik topraklara

olan etkisi ile ilgili ¢alismalar sinirhidir. Bu nedenle, kanatli Yazar
altlig1 biyokomiiriiniin (PLBC) asidik bir topragin ézelliklerine Yasemin AKTAS
ve karbon (C) mineralizasyonuna etkilerini arastirmak icin ysmnydn.53@gmail.com
bir inkiibasyon denemesi yiiriitiilmiistiir. Toprak orneklerine 0000-0002-3588-637X
agirlik esasina gore 0 (kontrol), %2 ve %5 oranlarinda kanatli

althigi biyokomiirii (PLBC) ilave edilerek 27 °Cde 30 giinlik Yazar
siirelerle 120 giin siire inkiibasyona birakilmistir. Toprak pH’st Sema CAMCI (;ETIN
PLBC uygulamasi ile inkiibasyon siiresi sonunda 4.38'den sema.camci@hbv.edu.tr

5.31’e yiikselmistir. Elektriksel iletkenlik (EC) degerlerinde de

artig olmustur. Kontrol ve PLBC uygulanan toprak érneklerinin

0000-0002-8456-895X

her biri i¢in inkiibasyonun 30. giiniinde karbon dioksit (CO,)
emisyonu maksimuma ulasmistir. PLBC topragin organik madde
icerigini onemli 6l¢iide arturmugtir. Degerler kontrol, %2 ve %5
i¢in swrastyla %3.51, %4.70, %6.27 diizeyinde bulunmustur.
PLBC uygulamasi topragin C mineralizasyonu tizerinde artan
bir negatif etki gostermistir. Partikiil organik madde (POM)

degerleri PLBC uygulamalarinin organik karbon depolanmasini

arttrdigini gostermistir. PLBC uygulamalarinin toprakta karbon Génderilme Tarihi : 05 Agustos 2022
depolamasinin yani sira toprak diizenleyici etkisi gosterdigi Kabul Tarihi : 30 Mart 2023

ZIRAAT MUHENDISLIGI | Yil: 2023 | Say:: 377 p—— 33




ortaya ¢tkmigtir. Kontrollii kosullar altinda kisa siireli bir
inkiibasyon ¢alismasi ile elde edilen bu sonuglarin sera ve

arazi calismalari ile desteklenmesi daha faydali olacakur.

Anahtar Kelimeler: Kanatli altligi biyokomiiri, asidik

toprak, karbon mineralizasyonu, partikiil organik madde

Abstract

During the last years, biochar (BC) from various organic
wastes and its application to soil to improve soil properties
have been a very common treatment in agricultural soils.
While many studies have been conducted on the effects
of biochar on the improvement of alkaline soils, studies
on acid soils are limited. An incubation experiment was
conducted to investigate the effects of poultry litter biochar
(PLBC) on acidic soil properties and C mineralization.
Biochar derived from poultry litter (PLBC) through slow
pyrolysis was mixed with soil in three different doses (0, 2,
and 5%) and subjected to a 120-day incubation period. pH
increased from 4.38 to 5.31 at the end of the incubation.
Electrical conductivity (EC) values also increased. Carbon
dioxide (CO,) emission reached its maximum on the 30"
day of the incubation in control and with PLBC applied to
the soil. PLBC increased the organic matter (OM) content
of the soil. Values were 3.51%, 4.70%, 6.27% for control,
PLBC 2% and 5% treatments, respectively. PLBC does
have an increasing negative priming effect on the carbon
(C) mineralization of the soil. Particulate organic matter
(POM) increased the storage of organic carbon (OC)
in the POM fraction for both PLBC applications. It is
revealed that PLBC showed soil conditioning effect as well
as C storage in the soil. This study was on the short-term
incubation under controlled conditions, varying results

would be obtained in field conditions.

Key words: Poultry litter biochar, acid soil, C

mineralization, particulate organic matter

Introduction

During the last decade, obtaining biochar (BC) from
various organic wastes and its application to soil to improve
soil properties have been a very common treatment in
agricultural soils (Yan et al., 2020; Sarma et al., 2017;
Kookana et al., 2011; Hossain et al., 2017). It has been

S —
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proposed as a soil ameliorant for improving soil properties
and functions due to its rich-carbon content, high adsorption
capacity, and porous structure (Lehman et al., 2006, Chan
et al., 2007, Verheijen et al., 2010; Lehmann and Joseph,
2015). Playing an active role in carbon storage in the soil,
BC affects the physical, chemical, and biological properties
of soils. Biochars of both plant and animal origin show a
liming material effect in acidic soils, increasing pH, EC,
and cation exchange capacity (CEC) (Jeffery et al., 2011;
Chintala et al., 2014). Biochar shows low degradability
due to its specific chemistry, which consist of aromatic
ring structures (Haumaier and Zech, 1995; Glaser et al.,
2000). Soil application of BC plays an important carbon
storage role in soil due to its high carbon (C) content in
the recalcitrant C form after biomass pyrolysis (Kuzyakov
et al., 2014). It not only sequesters carbon in the soil but
also ensures the return of OM removed by harvest from
the soil (Jatav et al., 2020). Organic matter exists in soils
as two types of organic C: recalcitrant and labile carbon.
Labile C is unstable and includes particulate C, which is
fast-cycling carbon (Six et al., 1999). Biochar application
significantly increases organic C fractions (particulate C,
easily oxidable C, and light fraction organic C) in soil (Yang
et al., 2018; Cooper, 2020). Considering that BC provides
a C pool with minimal microbial degradation in the soil
due to its C structure, this permanent C pool can have a
positive effect on soil structure, water holding capacity, and
the nutrient cycle. The bulk soil C pool can be fractionated
into POM and MAOM (mineral-protected and microbial-
inaccessible) fractions (Averill and Waring, 2018).

Fresh or immature organic wastes are naturally
biodegradable, but they create environmental pollution
because of improper waste management. In order to
minimize or eliminate possible adverse effects of the
organic wastes, they have to be previously subjected to
appropriate treatments such as composting or pyrolysis
before application to the soil. These recycling technologies
are aimed at increasing the maturity and stability of organic
wastes to obtain valuable products for soil health and crop
production (Mujtaba et al., 2021). Therefore, obtaining
BC from various organic wastes such as agricultural crop
residues, poultry litter, municipal waste, green, and food

waste and applying it to soil have become more popular




scientifically during the last decade (Kookana et al., 2011;
Hossain et al., 2017; Sarma et al., 2017; Yan et al., 2020).
Due to its mineral content and high pH, the use of poultry
litter as a BC feedstock has been increased lately (Jeffery et
al., 2011). Higher demand for protein supplies for people
and rapid development in the poultry industry cause a huge
increase in animal waste, leading to environmental problems.
Storage or utilization of these wastes has become a trouble
for the poultry industry (He et al., 2012). Regarding OM
dynamics, organic soil amendments are essential for the
sustainable productivity of soil. Not much is known about
the effects of BC on acidic soils compared to alkaline soils.
Acid soils consist of 30% of the world’s soil, and soil acidity
is a limiting factor for crop productivity (von Uexkiill and
Mutert, 1995). In these soils, low pH (<5.5 or 6.0) causes
the toxicity of the elements to increase and the availability
and amount of plant nutrients to decrease. Decreasing C
mineralization as a result of the inhibition of microbial
activity by acidic organic compounds may negatively affect
productivity (Malchair and Carnol, 2009). Liming has
been the most substantial approach for amending acid soil.
Biochars of both plant and animal origin show a liming
material effect in acidic soils, increasing pH, EC, and CEC
(Jeffery et al., 2011; Chintala et al., 2014).

Annually, a large quantity of poultry meat (about 193
604 tons) is produced in Turkey (TUIK, 2021). An average
of 60 kg of wet feces is obtained from a chicken in a year
(Demirer etal., 2000). Most large quantities of poultry waste
are used as organic fertilizer after composting. However, it
is very difficult to deal with this huge amount of waste,
which is still a problem. In acid soils, productivity is low
because of the soils’s low pH. Although plants such as the
tea plant prefer acid soils to grow well, very low acid levels
negatively affect the development and yield of the tea plant
(von Uexkuell and Mutert, 1995). However, productivity
can be increased through management practices. The aim
of the study is to reveal the effect of poultry litter biochar
(PLBC), on a wide variety of soil characteristics (pH,
EC, OM, CO, respiration, C mineralization and POM)

rough a short-term soil incubation study.
through a short-t 1 bation study.

2. Materials and Methods

The soil classified as. .. according to FAO. A soil sample
was taken from 0-20 cm of soil depth in a tea plantation

(Rize-Giineysu Muradiye District) (40° 54’ 18” N 400 32’
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47” E) which is located in the East Black Sea Region of
Turkey. After drying, soil sample was passed through a 2
mm sieve, and the following parameters were analyzed. pH
and EC (1:2.5 soil-water suspension), texture (Bouyoucos,
1951), organic matter (Nelson and Sommers, 1982),
Total N (Bremner, 1965), C mineralization (Thomas,
1982), CO, evolution (Hoper, 2006), particulate organic
C (Cambardella and Elliott, 1992), and field capacity
(Anonymous, 1954) were done. The feedstock was air- dried
to approximately 10% before biochar production. Then,
PLBC slow pyrolysis was done in an electric furnace at 300
°C with a heating rate of 10 °C min™' for 120 min. pH of
the PLBC was measured (1:20 water suspension) with a
pH meter (Rajkovich et al., 2012), electrical conductivity
(EC) was measured (1:20 water suspension) with an EC
meter (Consort, multi-parameter analyzer, C3010). The
ash and OM content of the PLBCs were determined by
incineration at 550 °C (ASTM, 2007).

2.1. Incubation Experiment

PLBC was applied and mixed well with soil at rates
of 0 (control), 2% and 5% (w/w) on a dry matter basis.
PLBC rates were chosen to be 40 tones/ha and 100 tones/
ha. Then the soil-PLBC mixtures, as well as the control
400 g soil on an oven-dry basis, were filled in 500 g pots
and incubated at 27 °C for 120 days. The water content of
the samples was kept at 70% of the field capacity during
the incubation period. All treatments were triplicated.
Samples were taken at 30, 60, 90, and 120 day intervals and
analyzed for CO, respiration (Hoper, 20006). pH, EC, OM,
POM was analyzed only 0, and 120 days of the incubation
period. The carbon mineralization rate (%) was calculated
as described by Datta et al., (2019):

(CO,-C /applied C+ soil C x 100)
(1)

Each treatment was replicated three times, and the

experiment was carried out in a randomized plot design.

2.2. Statistical Analysis

An analysis of variance was performed on the data using
MINITAB 17.1.0, and the significant differences among
the treatment means were calculated by Duncan’s multiple
range test at p<0.05 using MSTAT-C.

p—— 35



3. Results and Discussion

3.1. Soil properties and biochar characterization

Some physicochemical properties of soil and PLBC
are given in Table 1. Results were as follows: pH (1:2.5
soil: water) 4.79 (very strong acid), EC 0.046 dS m™, OM

Table 1. Some physicochemical properties of materials

BZiRAAT
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3.45%, total nitrogen (N) 0.18%, texture sandy clay loam,
and field capacity 42.4%. The results were consistent with
the study of Ozdemir et al. (2020) for the eastern Black Sea
Region’s tea cultivated soils. Biochar characteristics were as
follows: pH 10.1 (alkaline), EC 12.2 dS m™, OM 84.9%,
total N 4.24% and ash 33.8%.

Parameters Soil PLBC
pH (w/v) 4.79 10.1
EC (dS m?) 0.046 12.2
Organic matter (%) 3.45 84.9
Total N (%) 0.18 4.24
Texture SCL -
Field Capacity (%) 42.4 -

Ash (%) - 33.8

3.2. The effect of PLBC on pH

to 4.38 (extremely acidic) in the control soil at the end of

PLBC treatments affected soil pH significantly, and the 120" day of incubation. This change may be explained

soil pH increased (p<0.01) (Figure 1). While pH decreased

in the control soil, PLBC treatment increased soil pH

by the mineralization of OM by microorganisms releasing

CO, and increasing carbonic acid (H,CO,) concentrations

during incubation. pH changed from 4.79 (strongly acidic)  that affect soil pH.
a
’ < | : | |
A

5 5 B |
£ —
-

2 —

1 —

0

Control PLEC 2 (%) PLEC 5 (%)
Incubution time (day)
WO =120

*Different capital letters indicate significant difference between different incubation times (p < 0.01)
**Different lower-case letters indicate a significant difference among different biochar applications (p<0.01)

Figure 1. Effect of PLBC on soil pH

g —
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The difference was quite low (0.23 unit) between
PLBC 2% treatment and control soil. After incubation,
maximum increase was observed at PLBC 5%; the pH
changed by about 0.93 pH units and increased from 4.38 to
5.31. This means that soil pH increased from very strongly
acidic to strongly acidic Zang et al., (2019) reported that
PLBC application increased soil pH between 0.5-1 units in
acid soils, which is consistent with our results. This increase
might arise from the high pH and ash content of PLBC,
releasing basic cations (Chintala et al., 2014). Although
they are obtained from different feedstocks and pyrolysis
temperatures, most studies showed that PLBC generally
increases soil pH (Van Zwieten et al., 2010; Chintala, 2014;
Halim et al., 2018; Ren-yong et al., 2019). Naramabuye
and Haynes (2006) also indicated that due to the alkalinity,
PLBC can be used as a liming material. The findings in this
study were similar to the results of other studies (Kishimoto
and Sugiura, 1985, Mbagwu and Piccolo, 1997).

3.3. The Effect of PLBC on Soil Salinity (EC)

Increasing rates of applied PLBC affected soil EC
significantly (p<0.01) (Figure 2). Depending on the

incubation time, control soil’s EC increased from 0.05 dS

1,6
1.4

-

e

0.8
0,6
0.4 c

EC (dS m™)
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m™ t0 0.31 dS m™. At the beginning, EC values were 0.31
dSm™and 0.78 dS m™ for 2% BC and 5% BC applications,
respectively. After 120 days, EC values reached 0.79 and
1.46 dS m™. The increases were 2.6- and 4.7- times higher
than those of control soil. Despite this increase, there
was no change in the soil salinity classification. High EC
values most likely resulted from easily soluble salt ions in
PLBC. The findings are in agreement with a study where
the addition of PLBC with highly soluble salts resulted
in a higher EC value in soil (Chintala et al., 2014).
Reported values in previous studies showed that the pH,
salinity, and N values of BCs produced from animal origin
wastes were higher than those of vegetable origin wastes
(Scott et al., 2014; Jassal et al., 2015; Akca et al., 2021).
PLBC has higher EC values than BCs of vegetable origin,
varying between 5.66 and 33.7 dS m" (Clemente et al.,
2018; Evans et al., 2017). Sikder and Joarder (2019) also
determined high pH, EC, and organic C values for PLBC
in their study. The results obtained in this study are in line
with those of other studies. Since it is seen that the effect on
soil salinity is highly dependent on the amount of PLBC
incorporated into the soil, PLBC application may result in

an increase in soil salinity.

- B
D [ i)

Control

PLBC2 (%)

PLBCS (%)

Incubation (day)

m

120

*Different lower-case letters indicate a significant difference among different biochar applications (p<0.01)

Figure 2. Effect of PLBC on electrical conductivity
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3.4. The Effect of PLBC on Soil Organic matter

At the beginning of the incubation, the OM contents of
the control soil and PLBC treated soils (2% and 5%) were
3.67%, 5.49% and 6.46%, respectively. PLBC applications
significantly increased the OM content of the soil (p<0.01)
(Figure 3). Incubation time affects were not statistically

significant. At the end of the incubation period (120* day),

M
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the control, PLBC 2% and PLBC 5% values were slightly
decreased (3.51% for control, 4.70% for 2% PLBC and
6.27% for 5% PLBC) compared to the beginning of the
incubation due to the decomposition of the OM. PLBC
applications provided increases (1.339 and 1.786 fold) in
soil OM content compared to the control soil. Results are
consistent with some other studies (Spokas et al., 2013;
Zhang et al., 2014; Zhao and Nartey, 2014).

=]

=2

LA

e

Organic matter (%)
(=] L

Control

BC 2%

Incubation (day)
20 120

*Different lower-case letters indicate a significant difference among different biochar applications (p<0.01)

Figure 3. Effect of PLBC on soil organic matter

3.5. Carbon Dioxide Emission and C Mineralization

The interaction between PLBC applications and CO,
evolution was found statistically significant (p<0.01).
PLBC applications increased the mineralized CO, values in
the soil at the beginning of incubation (0. day) compared to
the control soil (Figure 4). CO, emission loss was 0.70 for
control, 1.51 for PLBC 2%, 2.99 for PLBC 5% CO,/100g/

day (p<0.01). CO, emission reached its maximum on the

33—
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30* day of the control and PLBC applications, but there
was no statistical difference between the applications.
Values were as 4.74, 4.67, 4.57 mg CO,/100g/day for
control, PLBC 2%, and PLBC 5%, respectively. Hossain
et al. (2017) reported that approximately a 30-day
incubation period is required for the maximum microbial
decomposition of organic materials added to the soil, and

then CO, emission shows decrease.
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Figure 4. CO, emission from PLBC treatments during the incubation

The reason why determined CO, values with initial
PLBC applications (day 0) were higher than the control
soil can be explained by the fact that a part of the labile
C in the PLBC is mineralized in a short time (Kuzyakov
et al., 2009) and they stimulate the development of soil
microorganisms (Quilliam et al., 2013). Although there
was an increase in CO, output on the 30" day, there was
no statistical difference between the control and PLBC
applications, and the differences among the applications
in the later stages of the incubation were very low,
indicating that the microorganism population used rapidly
decomposing carbonaceous compounds as the C source
(Gaunt and Lehmann, 2008). Some studies have indicated
that the decomposable carbon compounds in BC can be
used as a carbon source by microorganisms, but this may
vary depending on the PLBC feedstock and pyrolysis
temperature (Zimmerman et al., 2011; Troy et al., 2013).
In addition, it has been revealed that the application of
the material in powder or pellet form has a different effect
on CO, emission. Sigua et al. (2014) stated that higher
CO, values were obtained in soils where PLBC is applied
in powder form compared to PLBC applied as pellets. In
this study, although the addition of PLBC initially had an
effect on the CO, activity, it was observed that the effect
was low. In some cases, the application of BC can initially
increase CO, emissions. PLBC applications may not have

any impact on the soil, or vice versa, or even increase
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greenhouse gas emissions. Initial increases in CO, release
from BC-added soils are due to both biotic and abiotic
processes (Mukherjee and Lal, 2013). In humid climates
with low pH, decomposition may not occur even with
high OM as a result of acidifying compounds inhibiting
microbial activity (Malchair and Carnol, 2009). There
may be CO, outputs independent of organic material
and water management (Rahman, 2014). Zimmerman et
al. (2011) explained that there may be at least two types
of interactions between PLBC-C and soil organic-C, that
soil organic C may prevent BC decomposition at the
beginning, while PLBC may be responsible for delaying
soil organic carbon (SOC) decomposition at a later stage.
Since PLBC is a recalcitrant material, therefore it may
remain in the soil as a significant portion of the soil carbon
fraction for a long time (Revell, 2011). The calculated C
mineralization rate was 9.72%, 6.93%, and 6.89% for
control, PLBC 2%, and PLBC 5%, respectively. As can
be revealed, the mineralization rate in the control soil was
higher than the PLBC applications. Biochar applications
reduced the C mineralization rate in the soil. The fact
that PLBC application does have an increasing negative
priming effect on the mineralization of the soil, which
can be considered positive in terms of C storage. The
fact that the labile carbon from the structure of the BC is
low and the environment is quite acidic suggests that the

active microorganism activities in OM decomposition are

p— 30



insufficient. PLBC applications also seem to reduce OM
mineralization in the soil. This situation can be attributed
to the PLBC forming organomineral structures with the
mineral parts of the soil. As a result of PLBC application,
high respiration at the beginning and low respiration in the
later stages of incubation may be attributed to the use of
BC as an easily degradable C source by microorganisms.
Then decrease may occur due to adsorption at later times
(Pignatello et al., 2006). The findings are consistent with

the results of Zimmerman et al. (2011).
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3.6. Soil Particulate Organic Matter (POM)

POM increased the storage of OC in the POM
fraction for both PLBC applications compared to the
control soil (p<0.01). Statistically insignificant difference
was found between the initial and final POM values in all
applications. POM content of soil samples varied between
1.20-2.21, 5.02-5.15, and 8.39-8.51 g/100g for control,
PLBC 2% and 5%, respectively (Figure 5).

(=]

[

POM (g/100g)
[ R W I

—_

T Incubation time (day)

N Control ®BC (2%) #BC (5 %)

120

*Different lower-case letters indicate a significant difference among different biochar applications (p<0.01)

Figure 5. Effect of PLBC on particulate organic matter

Particulate organic matter constitutes the most reactive
fraction of SOM and reflects the degradation rate of readily
decomposable constituents (Cambardella and Elliott,
1992). Incubation time did not affect the POM content of
the soil. This indicates that C can be stored in the soil with

PLBC applications.

4. Conclusion

Biochar from poultry litter (PLBC) can be used as a
soil conditioner to increase the pH of acidic soils. On the
other hand, PLBC can be applied to soils due to its effect of
reducing carbon mineralization to ensure carbon storage in
acidic soil. Thus, both poultry litter will be evaluated and
benefit will be obtained for acidic soils from the poultry

industry that cause environmental pollution problems on

—
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a large scale. However, it may be possible to observe an
increase in soil salinity when using PLBC at rates higher
than 5%. It should be considered during the application.
This study was carried out as a short-term incubation
experiment under controlled conditions, further studies
would be conducted in the conditions of field to understand

better the mechanisms of PLBC effect in acidic soils.
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Investigation of the Effects of Different Environmental
Conditions on Zeleny Sedimentation and Bread
Properties in Wheat

Farkli Cevre Kosullarinin Bugdayda Zeleny Sedimantasyon ve Ekmek Ozelliklerine Etkisinin

Incelenmesi

ABSTRACT

This study was carried out in Bahri Dagdas International
Agricultural Research Institute in the growing period of 2014-
2015 with 14 different bread wheat varieties in rainfed and
irrigated growing conditions according to a Randomized
Block Trial Design with 2 replications. In the study, Zeleny
sedimentation values and bread weight and bread volume traits
of bread wheat varieties were investigated. Differences between
varieties grown in irrigated and rainfed conditions were evaluated
statistically. Zeleny sedimentation values were changed between
26.00-39.50 ml, bread weight was between 140.20-146.5 g,
bread volume was between 340-475 cm? and specific volume was
between 2.36-3.37 cm?/g in rainfed conditions, while Zeleny
sedimentation values were between 31-51 ml, bread weight was
between 141.61-149.47 g, bread volume was 367.50-485.00
cm’ and specific volume 2.48-3.38 cm*/g in irrigated conditions.
It has been determined that the varieties grown in irrigated
conditions gave better values than in rainfed conditions in terms

of the examined quality parameters.

Keywords: Bread wheat, rainfed, irrigated, bread traits,

sedimentation,

OZET

Bu ¢alisma, Bahri Dagdas Uluslararas: Tarimsal Arastirma
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ekmeklik bugday cesidi ile yagisa ve sulamaya dayali
yetistirme kosullarda tesadiif bloklar1 deneme desenine
gore 2 tekerriirlii olarak yiirtitiilmistiir. Ekmeklik bugday
cesitlerinin Zeleny sedimantasyon degerleri, ekmek agirligt
ve ekmek hacmi ozellikleri aragtirilmistir. Sulamaya ve
yagisa dayali kosullarda yetigtirilen gesitler arasindaki
farkliliklar istatistiksel olarak degerlendirilmistir. Yagisa
dayali kosularda Zeleny sedimantasyon degerleri 26.00-
39.50 ml, ekmek agirhigr 140.20-146.5 g, ekmek hacmi
340-475 cm?, spesifik hacim ise 2.36-3.37 cm’/g arasinda
bulunurken sulamaya dayali kosullarda ise Zeleny
sedimantasyon degerleri 31-51 ml, ekmek agirhigi 141.61-
149.47 g, ekmek hacmi 367.50-485.00 cm?, spesifik hacim
ise 2.48-3.38 cm’/g arasinda bulunmustur. Incelenen
kalite parametreleri agisindan sulu kosullarda yetistirilen
cesitlerin yagmurlu kosullarda yetistirilenlere gore daha iyi

kalite degerleri verdigi tespit edilmistir.

Anahtar kelimeler: Ekmeklik bugday, kuru, sulu,

ekmek 6zellikleri, sedimantasyon

INTRODUCTION

Bread wheat (7riticum aestivum) has an important
place in the consumption of agricultural products in many
countries due to its wide adaprtability, easy cultivation,
economical storage and transportation, high nutritional
value and the nutritional habits of societies (Bonfil et al.,
2012; Dizlek et al., 2013). Wheat, which is an important
cultivated plant for Tirkiye and its region, has an
important place in grains in terms of total cultivation area
and production amount. Tiirkiye is one of the ten largest
producers of wheat production worldwide. Since Tiirkiye’s
wheat has a high potential in terms of industrial use quality,
it is one of the most important actors of world flour export.
The quality of the end product depends upon the quality of
the wheat grain. The wheat convenient for one particular use
may have certain traits that are completely unsatisfactory for
other use (Anjum et al., 2008). Many factors determine the
wheat quality, and quality traits change importantly based
on the producer, industry and consumer demands. Quality
traits are as important as the yield in wheat. In bread wheat,
protein content, sedimentation and gluten content are

significant quality traits for the milling industry (Mut et

—
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al., 2017). Genotype, environmental conditions, and their
interaction play an important role in grain yielding and
grain quality traits (Rozbicki et al., 2015). Although wheat
quality changes depending on wheat genetics it also shows
significant changes in the same year depending on climatic
conditions such as precipitation, precipitation distribution
and temperature. A large part of the wheat grown in Ttirkiye
is grown in areas dependent on rainfall, and the majority is in
Central Anatolia and the passage regions around it. For this
reason, increasing wheat production of Tiirkiye’s depends
on increasing the yield per unit area, and it will be possible
by breeding the varieties with high yield and high-quality
characteristics and growing them using appropriate cultural
techniques. The main purpose of bread wheat breeding
studies is to have good bread volume, bread weight, and
texture characteristics. In Tiirkiye, 65-70% of daily calories
are obtained from grain products. After excluding bulgur,
pasta, biscuits, and other bakery products, it is reported
that approximately 80% of the food made from wheat grain
is the bread, and the daily bread consumption per person
is around 400-500 g (Ozkaya, 1992). While determining
the suitability for bread making in the bread wheat trade,
it is evaluated in terms of characteristics such as dough
rheology and bread volume. Bread volume and texture are
dependent on protein amount and quality, and the different
performance of two flours with the same protein content
in making bread under the same conditions is due to the
difference in protein quality. There are many types of bread
with different formulations, so the quality of wheat flour
should be defined according to the final product (Carson
and Edwards, 2009).

In this study, the trial was established by sowing 14
different bread wheat varieties under irrigated and rainfed
conditions. Zeleny sedimentation, bread weight, and
volume were examined in the varieties included in the trial,
and the effects of growing conditions on the examined

quality parameters were tried to be determined.

MATERIAL AND METHOD

This study was carried out in the trial areas of Bahri
Dagdas International Agricultural Research Institute

according to the randomized block design with 2
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replications under rainfed and irrigated growing conditions with 14 different bread wheat varieties during the 2014-2015
growing period. Wheat samples analyzed in the laboratory were annealed according to American Association of Cereal
Chemists (AACC) method (26-95) (14.5% humidity), ground in Brabender Junior mill according to AACC method (26-
50), Zeleny sedimentation values were determined according to AACC method 56-70 (Anonymous, 2000). For bread
making, 100 grams of flour was weighed, and yeast (3%), salt (1.5%), and water, calculated according to farinograph
water absorption, was added. The obtained doughs were ventilated and fermented for 30+30+55 minutes, 115 minutes in
total at 30 °C, and 75% air humidity, and they were baked for 25 minutes in an oven at 220 °C (Anonymous, 2000). Bread
weight and bread volume values were determined. The specific volume of bread was expressed as cm?®/g by dividing the
determined volume value by the bread weight (Elgiin et al., 2002). The data obtained from the experiment were evaluated

in the Jump statistical analysis program using the anova analysis method (Anonymous, 2014).

Table 1: Bread wheat varieties used in the trial

Varieties Environment Varieties Environment
Tosunbey Irrigated Bayraktar-2000 Rainfed
Ahmetaga Irrigated Gerek-79 Rainfed
Konya-2002 Irrigated Bozkir Rainfed
Yunus Irrigated Karahan-99 Rainfed
Pehlivan Irrigated Bezostaya-1 Rainfed
Giin-91 Rainfed Eraybey Rainfed
S6nmez-2001 Rainfed Demir-2000 Rainfed

RESULTS AND DISCUSSION conditions are given in Table 2, and the difference between

The variance analysis of Zeleny sedimentation results ~ variyety (p<0.01) and variyety x environment interaction

of 14 different bread wheat varieties in irrigated and rainfed ~ (p<0.01) were found to be statistically significant.

Table 2. Combined variance analysis results of Zeleny sedimentation means

Variation Source Degree of Independence Total squares F Value
Variyety 13 798.21429** 22.5994
Environment 1 434.57143** 159.9494
Recurrence 1 0.64286 0.2366
VariyetyxEnvironment 13 546.92857** 15.4849
Error 27 73.5571 -

** (p<0.01)
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Table 3. Values of Zeleny sedimentation in rainfed and irrigated conditions

Zeleny Sedimentation (ml)

Varieties Rainfed Irrigated Mean Difference of environment
Ahmetaga 36.0 " 43.0 " 39.5 ¢ 7
Bayraktar-2000 26.0" 31.0* 285 5
Bezostaya-1 37.5%® 46.0"° 41.7¢ 8.5
Bozkur 37.5% 31.5¢ 34.5 < 6
Demir-2000 34.5 44.5 " 39.5 b 10
Eraybey 39.5¢® 36.0 < 37.7 3.5
Gerek-79 26.0" 33.5 & 29.7 7.5
Giin-91 31.0 % 51.0¢ 41.0® 20
Karahan-99 34.0 « 41.0 < 37.5 7
Konya-2002 35.0 bed 33.0 & 34.0 <t 2
Pehlivan 30.0¢ 40.5 < 35.2 < 10.5
Sénmez-2001 30.5 % 35.5 <k 33.0 4 5
Tosunbey 33.0 & 38.5 d 35.7 b 5.5
Yunus 33.5 ke 37.0 4 35.2 < 3.5
General mean 33.1 38.7 35.9 5.57
CV, 3.87 5.28 4.48

LSD, s 2.28 4.41 2.5

Determination of end-use quality of wheat flour are a In the study, the Zeleny sedimentation value of the

routine process in a high-quality wheat breeding program.
Bread is the most consumed food in the world. The bread
baking test is important to make a final assessment of
bread quality. Bread-making quality is influenced by both
protein quantity and quality. Zeleny sedimentation is an
indicator of protein quality in bread flour and is a quality
trait widely used by industrialists. Peighambardoust et
al. (2011) reported that Zeleny sedimentation showed
a significant correlation between loaf volume and bread
height. Abugalieva and Pefia (2010) indicated that the
basic principles of quality improvement are understanding
the effects of genotype x environment interactions on the
quality traits, genetic control, and diversity associated with

quality traits.

T—
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varieties varied between 26.0 and 39.5 ml in rainfed
conditions; the trial mean was 33.10 ml, the highest value
was obtained from the variyety Eraybey, and the lowest
values was obtained from variyety Bayraktar-2000 and
variyety Gerek-79. When examined on the basis of varieties,
it was determined that varieties Bozkir, Bezostaya-1,
Ahmetaga, and Konya-2002 had high mean Zeleny
sedimentation values than trial mean (Table 3). Ozturk and
Aydin (2004) found the sedimentation values to be 32.2
ml in irrigating conditions, 35.7 ml in rainfed conditions,
34.0 ml in early water stress conditions, 35.0 ml in late
water stress conditions and 37.5 ml in continuous water
stress conditions. Zeleny sedimentation value is mainly
influenced by the genotype and environmental effects
(Grausgruber et al., 2000).




Mut et al. (2010) determined that some quality
characteristics of 25 bread wheat genotypes such as
thousand kernel weight, hectoliter weight, grain protein
ratio and Zeleny sedimentation volume were affected by

different environmental conditions.

Sezer etal. (2021), indicated that significant differences
were observed in the Zeleny sedimentation values at the
different irrigation, water table depth, and groundwater
salinity treatments (p < 0.01). The sedimentation value
was measured as 26.2 ml in the irrigated treatments and as
25.4 ml in the rainfed treatments. Ilgiin and Soylu (2019)
reported that Zeleny sedimentation values ranged between
21.5-34.7 ml in a study they carried out with bread
wheat genotypes in irrigated conditions under ecological
conditions of Cumra and Alunekin counties in Konya
province. Zeleny sedimentation is considered an indicator
of protein quality and high values are desired in bread
wheat (Sahin et al, 2017; Aydogan and Soylu, 2017).

The Zeleny sedimentation value of the varieties grown
under irrigated conditions varied between 31.00 and 51.00
ml; the mean value of the trial was 38.7 ml, the highest
Zeleny sedimentation value was obtained in the variyety

Giin-91, and the lowest value was obtained in the variyety

Table 4. Combined analysis of variance for bread weight
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Bayraktar-2000 (Table 3). On the basis of varieties, Zeleny
sedimentation was obtained above the mean value of trial in
varieties Bezostaya-1, Demir-2000 and Ahmetaga. When
the Zeleny sedimentation of varieties were compared in
terms of enviroments, the Zeleny sedimentation of irrigated
conditions (5.57 ml) was higher than rainfed conditions
(Table 3). In a similar study, Sahin et al. (2019), reported
in a similar study that Zeleny sedimentation values were
affected due to the years, growing conditions, and varieties.
They found that the mean value of Zeleny sedimentation
was 48.03 ml in rainfed conditions, the mean value of
Zeleny sedimentation was 37.79 ml in irrigated conditions.
High Zeleny sedimentation value is accepted as an indicator
that protein ratio and bread volume will also be high. It is
thought that it is high in irrigated conditions due to the

excess nitrogen fertilizer thrown into the trial.

Bread weight

The variance analysis results of the bread weight of 14
bread wheat varieties in irrigated and rainfed conditions
were shown in Table 4; the difference between the varieties
(p<0.01) and variyety x environment (p<0.01) were found

to be statistically significant.

Variation Source Degree of Independence Total squares F Value
Cultivar 13 179.71424** 73.1410
Environment 1 32.13315%* 170.0102
Recurrence 1 0.11161 0.5905
CultivarxEnvironment 13 36.98015%* 15.0504
Error 27 5.1031 -

% (p<0.01)
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Table 5. Bread weights values determined in rainfed and irrigated conditions

Bread weight (g)
Varieties Rainfed Irrigated Mean le)nig:;e;l;eezf
Ahmetaga 144.01° 144.23 144.12 0.22
Bayraktar-2000 143.71 b 141.61¢8 142.66 2.1
Bezostaya-1 144.65°® 146.46 ¢ 145.55 <t 1.81
Bozkir 146.51° 147.48 < 146.99 < 0.97
Demir-2000 146.24 * 149.47 * 147.85* 3.23
Eraybey 142.70 143.38f 143.04 % 0.68
Gerek-79 144.39* 146.75 < 145.57 < 2.36
Giin-91 142.79 143.71 143.25 % 0.92
Karahan-99 140.20 ¢ 144.31 ¢ 142.25¢ 4.11
Konya-2002 146.58 * 148.59° 147.58 ® 2.01
Pehlivan 144.31° 148.54° 146.42 < 4.23
S6nmez-2001 146.05* 146.28 ¢ 146.16 > 0.23
Tosunbey 144.41° 146.38 ¢ 145.39 4 1.97
Yunus 146.14® 146.72 « 146.43 0.58
General mean 144.48 145.99 145.23 1.51
CV,, 3.34 2.48 0.29
LSD 0.95 0.77 0.6

(0.05)

The use of high-quality bread wheat varieties for both
industrial and commercial purposes increases the end
product values. In this research, the bread weight of the
varieties varied between 140.20 and 146.58 g in rainfed
conditions; the trial mean was 144.48 g, the highest
bread weight was obtained from variyety Konya-2002,
and the lowest value was obtained from Karahan-99
varieties. When the varieties were examined in general, it
was determined that the bread weight values of varieties
Bozkir, Demir-2000, Yunus, S6nmez-2001, Bezostaya-1
were above the mean value of the trial. In a similar study
Sahin et al. (2013) determined that the bread weight
of the genotypes was 146.20 and 140.51 g in rainfed
and irrigated conditions, respectively, in 2011-2012. In
another study, Sahin et al. (2019), determined the mean

value of bread weight of bread wheat varieties as 137.7 g

5()  —
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in rainfed conditions and 139 g in irrigated conditions.
Aydogan et al. (2013) found that the bread weight of 21
bread wheat varieties varied between 122.9-153.3 g in
rainfed conditions, and the highest values were obtained in
varieties Miifitbey, Bezostaya-1, Dagdas-94, Demir-2000,
and Siizen-97. It was determined in this trial that the bread
weights of the varieties varied between 141.61 - 149.47
g under irrigated conditions, and the mean value of the
trial was 145.99 g. The highest weight was obtained from
variyety Demir-2000, and the lowest value was obtained
from variyety Bayraktar-2000. When evaluated in general,
it was determined that the bread weight of varieties
Konya-2002, Pehlivan, Bozkir, Yunus, and Bezostaya-1

were above the mean of the trial.

The mean value of bread weight of the varieties in

irrigated and rainfed conditions was 145.23 g, and the
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highest value was obtained from the Demir-2000 cultivar Bread volume
in both conditions. The bread weight difference was 1.51

) o - o . The variance analysis results of bread volume of bread
g higher in irrigated conditions than in rainfed conditions,

the highest difference was obtained in Pehlivan and the wheat varieties are shown in Table 6. The difference between
lowest difference was obtained in the Ahmetaga variyety ~ varieties (p<0.01) and variyety x environment (p<0.01) was

(Table 5). found to be statistically significant.

Table 6. Combined analysis of variance for bread volume

Variation Source Degree of Independence Total squares F Value
Variyety 13 59495.089** 267.4294
Environment 1 4375.446** 255.6783
Recurrence 1 1350.446** 78.9130
VariyetyxEnvironment 13 4330.804** 19.4669
Error 27 462.054 -

** (p<0.01)

Table 7. Values of bread volumes in irrigated and rainfed conditions

Bread Volume (cm?)

Varieties Rainfed Irrigated Mean Difference of environment
Ahmetaga 445.0 < 467.5 < 456.2 b« 22.5
Bayraktar-2000 340.0 ¢ 367.57 353.7 ¢ 27.5
Bezostaya-1 440.0 472.5 be 456.2 % 32.5
Bozkir 397.5¢ 410.0" 403.7 12.5
Demir-2000 437.514 447.5° 442.5 % 10
Eraybey 475.0* 485.0* 4800 10
Gerek-79 380.0 ¢ 430.0 " 405.0¢ 50
Giin-91 437.5¢ 477.5° 457.5 b 40
Karahan-99 472.5 a 485.0 * 478.7 * 12.5
Konya-2002 440.0 b 450.0 8 445.0 10
Pehlivan 437.54 465.0 ¢ 451.2b 27.5
S6nmez-2001 457.5¢ 460.0 < 458.7 b 2.5
Tosunbey 447.5 < 475.0° 461.2° 27.5
Yunus 440.0 b 440.0 433.7 ¢ 12.5
General mean 431.96 452.3 441.7 17.68
v, 415 5.2 0.93

LSD 5 6.9 5.84

(0.05)
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Bread volume is the most important criteria used for
the determination and assessment of bread quality. The
flour protein content, the Zeleny sedimentation, the flour
falling number, and dough strength were the main factors
affecting the textural properties of the bread crumb alone
and with the bread loaf volume (Rézylo and Laskowski,
2011). A good quality bread should have sufficient and
balanced developed volume. In this research, the bread
volume of the varieties varied between 340 and 475 cm’
in rainfed conditions, and the mean value of trial was
431.96 cm®. The highest value was obtained in the variyety
Eraybey and the lowest value was obtained in the variyety
Bayraktar-2000.  When evaluated in general, it was
determined that the bread volume of varieties Karahan-99,
S6nmez-2001, Konya-2002, Tosunbey, Ahmetaga and
Yunus were above the mean value of trial in rainfed
conditions. Rozbicki et al. (2015) has reported that the
baking score and bread volume varied largely between
years. In their study, a strong effect of the location on the
dough development and protein content was observed
and determined that increase of the protein content and
sedimentation value caused an increase in the rheological
traits. Aydogan et al. (2013) found that the bread volumes
of 21 bread wheat varieties varied between 350-550 cm?® in
rainfed conditions, and the highest values were obtained

from varieties Harmankaya-99 (550 cm?), Giin-91 (520
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cm?®) and Eraybey (515 cm?) varieties.

The bread volume of the varieties grown under irrigated
conditions varied between 367.5-485.0 cm?, and the mean
value of the trial was 452.3 cm?. The highest values were
obtained from varieties Eraybey and Karahan-99, and the
lowest value was obtained from variyety Bayraktar-2000.
Sahin et al. (2013) determined that the mean bread
volume was 473.3 cm’ in genotypes grown in rainfed
conditions and 470.6 cm® in genotypes grown in irrigated
conditions. In the general evaluation made under irrigated
conditions, it was determined that the bread volume of
varieties Karahan-99, Giin-91, Bezostaya-1, Ahmetaga and
Pehlivan was above the trial mean. Mean values of bread
volume for both conditions was 441.7 cm?, and the highest
bread volume was obtained from the variyety Eraybey in
both conditions. In both conditions, the highest difference
in bread volume was obtained from variyety Giin-91 and

the lowest was obtained from the S6nmez-2001 (Table 7).

Specific Volume

The variance analysis results of the specific volume of
bread wheat varieties are given in Table 8. The difference
between varieties (p<0.01) and variyety x environment

(p<0.01) was found to be statistically significant.

Table 8. Combined analysis of variance for specific volume

Variation Source Degree of Independence Total squares F Value
Variyety 13 0.11207** 128.10640
Environment 1 0.11207** 121.20650
Recurrence 1 0.06735** 76.98770
VariyetyxEnvironment 13 0.21393** 18.81160
Error 27 0.02362 -

** (p<0.01)

5) —
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Table 9. Values of specific volumes in irrigated and rainfed conditions

Specific volume (cm?/g)

Varieties Rainfed Irrigated Mean Difference of environment
Ahmetaga 3.09 > 3.24 b 3.17 0.15
Bayraktar-2000 2.36¢ 2,598 2.48 0.23
Bezostaya-1 3.04 3.2 bed 3.13 0.18
Bozkir 2714 2.78¢ 2.75 0.07
Demir-2000 2.99¢ 298¢ 2.99 0.01
Eraybey 3.32° 338 3.36 0.05
Gerek-79 2.631 293¢ 2.78 0.30
Gin-91 3.06 > 3.32® 3.19 0.26
Karahan-99 3.37* 3.36* 3.37 0.01
Konya-2002 3.07 b 2.96¢ 3.02 0.11
Pehlivan 3.03 > 3.13« 3.08 0.10
S6nmez-2001 3.14° 3.12¢ 3.14 0.02
Tosunbey 3.09 b 324" 3.17 0.15
Yunus 3.01¢ 291¢ 2.96 0.10
General mean 3.00 3.09 3.04 0.12
CV, 5.24 4.95

LSD,, 0.12 0.10

The specific volume value, which includes bread volume
and bread weight parameters, is an important parameter
for analyzing bread quality (Mudgil et al., 2016). Specific
volume, which is the ratio of the two properties, namely,
bread volume to bread weight, has been generally accepted
in the literature as a more reliable measure of bread size

(Shittu et al., 2007).

In this research, the specific volume of the varieties
changed between 2.36 and 3.37 cm?/g in rainfed conditions;
the mean of the trial was 3.00 cm?/g. The highest value was
obtained in the variyety Karahan-99 and the lowest value

was obtained in the variyety Bayraktar-2000 (Table 9). The
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specific volume of the varieties grown in irrigated conditions
varied between 2.59 and 3.38 cm?/g, and the mean of trial
was 3.09 cm’/g. The highest value was obtained from
variyety Eraybey and the lowest value was obtained from
Bayraktar-2000 in irrigated conditions. When irrigated
and rainfed conditions were evaluated together, the mean
of specific volume value of the varieties was 3.04 cm?®/g,
and the highest specific volume was obtained in varieties
Eraybey and Karahan-99 under both conditions. In both
conditions, the highest difference in specific volume was
obtained in the variyety Gerek-79 and the lowest value in

varieties Demir-2000 and Karahan-99 (Table 9).
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CONCLUSION

In this study, the Zeleny sedimentation value and bread
traits of 14 different bread wheat varieties under irrigated
and rainfed conditions were determined and the effects
of different growing conditions and the performances of
the varieties were examined. The conclusion of the study
showed that rainfed and irrigated growing conditions have
affect on Zeleny sedimentation, bread weight and volume
directly and indirectly. As a result of the analysis of variance,
the differences between the examined traits and varieties

were found to be statistically significant.

Considering the mean values in rainfed conditions, the
variyety Eraybey stood outin terms of Zeleny sedimentation,
varieties Konya-2002, Bozkir and Demir-2000 in terms
of bread weight, and varieties Eraybey, Karahan-99
and Tosunbey in terms of bread volume. In irrigated
conditions, variyety Giin-91 was the best in terms of Zeleny
sedimentation, varieties Demir-2000, Konya-2002 in
terms of bread weight, varieties Eraybey, Karahan-99, Giin-
91 and Tosunbey in terms of bread volume. Considering
the mean values of both environments; the highest values
were obtained from, varieties Bozkir and Giin-91 in
terms of Zeleny sedimentation, varieties Demir-2002
and Konya-2002 in terms of bread weight, from Eraybey,
Konya-2002 and Tosunbey varieties in terms of bread

volume.

The conclusion showed that varieties Giin-91, Bozkir,
Konya-2002, Tosunbey and Eraybey had good results in
terms of the Zeleny sedimentation and bread traits in both
growing conditions in Konya region. Evaluation under
different conditions in the development of varieties with
high-quality characteristics is of great importance in order
to determine the quality results more accurately. Therefore,
high yielding and quality new varieties should be improved
and among the existing varieties, those that are superior in
this regard should be determined and recommended to the

producers.

Acknowledgements: 'This research was carried out
within the scope of ‘Determination of Some Quality Traits
in Breeding Materials of Bread Wheat project’ at Bahri

Dagdas International Agricultural Research Institute. We

T—

ZIRAAT MUHENDISLIGI | Yil: 2023 | Say1: 377

M
9 'MUHENDISLIG

would like to thank our General Directorate (TAGEM)

and Institute Directorate for their support.

REFERENCES
Abugalieva, A and Pena, R.J. 2010. Grain quality of

spring and winter wheat of Kazakhstan. The Asian and
Australasian Journal of Plant Science and Biotechnology.
4Special Issue 1: 87-90.

Anjum, EM., Ahmad, I., Butt, M.S., Arshad, M.U., Pasha,
I. 2008. Improvement in end-use quality of spring
wheat varieties grown in different eras.Food Chemistry.
106-2: 482-486

Anonymous. 2000. Approved Methods of American
Association of Cereal Chemists.10th ed. Methods: 26-
95, 26-50, 56-70. Minnesota. USA.

Anonymous. 2014. JMP11, JSL Syntax Reference. SAS
Institute. ISBN: 978-1-62959-560-3.

Aydogan, S., Soylu, S. 2017. Determination of yield,
yield components and some quality properties of
bread wheat cultivars. Journal of Field Crops Central
Research Institute 26-1: 24-30.

Aydogan, S., Gé¢men Akeacik, A., Sahin, M., Onmez,
H., Demir B., Yakisir, E. 2013. Ekmeklik Bugday
Cesitlerinde Fizikokimyasal ve Reolojik Ozelliklerin
Belirlenmesi. Tarla Bitkileri Merkez Arastirma Enstitiisti
Dergisi, 22-2.

Bonfil, D.]J., Posner, E.S. 2012. Can Bread Wheat Quality

Be Determined by Gluten Index, Journal of Cereal
Science, 56: 115-118, 2012.

Carson, G.R., Edwards, N.M. 2009. Criteria of wheat and
flour quality. Wheat chemistry and Technology Editors
Khalil Khan and Peter R.Shewry s: 108. fourth edition
AACC international inc. St. Paula.

Dizlek, H., Ozer, M.S., Giil, H., Dizlek, E., Ozkan, H.
2013. 2002-2003 Uriin Yilinda Cukurova Universitesi
Tarla Bitkileri Boliimii Arazilerinde Yetistirilen 24 Farkli
Bugday Cesidinin Kalitatif Ozelliklerinin Belirlenmesi,
Guda Teknolojileri Elektronik Dergisi, 8: 34-50.

Elgiin, A., Ertugay, Z., Certel, M., Kotancilar, H.G. 2002.
Tahil ve Uriinlerinde Analitik Kalite Kontrolu ve

Laboratuar Uygulama Kilavuzu. Atatiirk Universitesi




Yayin No: 867, ZiraatFakiiltesi Yayin No: 335, Ders
Kitaplar: Serisi No:82, S.245. Erzurum.

H., Oberforster, M., Werteker, M.,
Ruckenbauer, P, Vollmann, J. 2000. Stability of quality

Grausgruber,

traits in Austrian-grown winter wheats. Field Crops

Research, 66: 257-267

Ilgﬁn, S.Y., Soylu, S. 2019. Orta Anadolu Bélgesi Sulu
Sartlari Igin Gelistirilmis Bazt Ekmeklik Bugday

Kalite
Degerlendirilmesi. Bahri Dagdas Bitkisel Arasturma
Dergisi, 8-2: 232-238.

Mudgil, D., Barak, S., Khatkar, B.S. 2016. Optimization

of bread firmness, specific loaf volume and sensory

Hatlarinin =~ Verim  ve Performanslarinin

acceptability of bread with soluble fiber and different

water levels. Journal of Cereal Science, 70: 196-191.

Mut, Z., Aydin, N., Bayramoglu, H., Ozcan, H. 2010.
Stability of some quality traits in bread wheat (Triticum
of Environmental

aestivum) genotypes. Journal

Biology, 31-4: 489.
Mut, Z., Erbas Kése O.D., Akay, H. 2017. Determination

of grain yield and quality characteristics of some bread
wheat (Triticum aestivum L.) cultivars. Anadolu Tarim
Bilimleri Dergisi, 32: 85-95.

Ozturk, A., Aydin, F. 2004. Effect of Water Stress At
Various Growth Stages on Some Quality Characteristics
of Winter Wheat. Journal of Agronomy And Crop
Science, 190-2: 93-99.

Ozkaya, H. 1992. Temel Gidamiz Ekmek. Bilim ve Teknik,
25-291: 43-45.

Peighambardoust, S.H., Ghamari, M., Naghavi, S.
2011. Application of gelprotein analysis compared to
conventional quality tests in characterisation of Iranian

wheat cultivars. Cereal Research Communications. 39-
3: 394-404.

Rozbicki, J., Ceglifiska, A., Gozdowski, D., Jakubczak,
M., Cacak-Pietrzak, G., Madry, W., Drzazga, T. 2015.
Influence of the variyety, environment and management

on the grain yield and bread-making quality in winter
wheat. Journal of Cereal Science, 61, 126-132.

Rézylo, R., Laskowski, J. 2011. Predicting bread quality

(bread loaf volume and crumb texture). Polish Journal

ZIRAAT MUHENDISLIGI | Yil: 2023 | Say:: 377

M
9 'MUHENDISLIG

of Food and Nutrition Sciences, 61-1.

Sezer, 1., Akay, H., Mut, Z., Arslan, H., Ogztiirk, E., Erbas
Kése O.D., Kiremit, M. S. 2021. Effects of different
water table depth and salinity levels on quality traits of
bread wheat. Agriculture, 11-10: 969.

Shittu T.A., Raji, A.O., Sanni, L.O. 2007. Bread from
composite cassava wheat flour: I. Effect of baking time
and temperature on some physical properties of bread
loaf. Food Research International, 40: 280-290

Sahin, M., Gé¢men Akcacik, A., Aydogan, S., Hamzaoglu,
S., Demir, B. 2019. Evaluation of grain yield, some
quality traits and farinograph parameters in bread
wheat genotypes grown in irrigated and rainfed. Journal
of Global Innovations in Agricultural and Social
Sciences, 7: 119-123.

Sahin, M., Gogmen Akgacik, A., Aydogan, S., Demir, B.,
Hamzaoglu, S., Gii¢bilmez, C.M. Yakisir, E. 2019.
Kuru ve Sulu Sartlarda Yetistirilen Ekmeklik Bugday
Genotiplerinin Farkli Reolojik Analiz Cihazlari ile Kalite
ve Teknolojik Ozelliklerinin Degerlendirilmesi. Bahri
Dagdas Bitkisel Arastirma Dergisi, 8-2: 216-231.

Sahin, M., Gé¢men Akgacik, A., Aydogan, S., Hamzaoglu,
S., Demir, B., Yakisir, E. 2017. Kislik Ekmeklik
Bugday Cesitlerinde
Verim Ve Bazi Kalite Ozellikleri Arasindaki Iligkilerin
Incelenmesi. Bahri Dagdas  Bitkisel
Dergisi, 6-1: 10-21.

Sahin, M., Aydogan, S., Gé¢men Akgcacik, A., Demir,
B., Onmez, H., Taner S., Yakisir, E. 2013. Orta
Anadolu Bélgesinde Ekimi Yapilan Bazi Ekmeklik

Bugday (Triticum Aestium L.) Genotiplerinin Kuru

Zeleny  Sedimantasyon 1le

Arastirma

ve Sulu Kosullardaki Verim ve Kalite Ozelliklerinin
Karsilagtirilmasi. Turkiye 10. Tarla Bitkileri Kongresi
Konya.

g




