e-ISSN: 2458-8377 http://sjafs.selcuk.edu.tr

g

Selcuk Journal of Agriculture
and Food Sciences

Number:32 Volume: 1 Year: 2018

APRIL



Selcuk Journal of Agriculture and Food Sciences

Editor-in-Chief

Dr. Kazim CARMAN, Selguk University, Turkey

Vice Editor

Dr. Tamer MARAKOGLU, Selcuk University, Turkey

Secretariat

Agric. Eng. Hasan KIRILMAZ, Selguk University, Turkey

Editorial Board

Dr. Adel Salah KHATTAB, Tanta University, Egypt

Dr. Ahmet Tugrul POLAT, Selguk University, Turkey

Dr. Ali KAHRAMAN, Sel¢uk University, Turkey

Dr. Ali KAYGISIZ, Sutcu Imam University, Turkey

Dr. Ali SABIR, Sel¢uk University, Turkey

Dr. Azmi Dato YAHY A, University Putra Malaysia, Malaysia

Dr. Betiil Zehra SARICICEK, Ankara University, Turkey

Dr. Carmen HUBBARD, Newcastle University, United Kingdom
Dr. Cemalettin SARICOBAN, Selguk University, Turkey

Dr. Cengiz SAYIN, Akdeniz University, Turkey

Dr. Duran YAVUZ, Selguk University, Turkey

Dr. Filiz Hallag TURK, Siileyman Demirel University, Turkey

Dr. Hamid EL-BILALI, Bari University, ltaly

Dr. ibrahim AYTEKIN, Selcuk University, Turkey

Dr. Kasem Zaki AHMED, Minia University, Egypt

Dr. Majeti Narasimha Vara PRASAD, Hyderabad University ,India
Dr. Mehmet HAMURCU, Selguk University, Turkey

Dr. Murat KARACA, Selguk University, Turkey

Dr. Musa TURKER, Yildiz Technical University, Turkey

Dr. Osman OZBEK, Selcuk University, Turkey

Dr. Pooja BOHRA, Central Island Agricultural Research Institute, India
Dr. Ramakrishnan M. NAIR, International Crops Research Institute for the Semi-
Arid Tropics, India

Dr. Safder BAYAZIT, Mustafa Kemal University, Turkey

Dr. Shafiqur RAHMAN, North Dakota State University, Canada
Dr. Zuhal KARAKAYACI, Selguk University, Turkey

Advisory Board

Dr. Aydin GUNES, Ankara University, Turkey

Dr. Can ERTEKIN, Akdeniz University, Turkey

Dr. Durmus SERT, Necmettin Erbakan University, Turkey

Dr. Ercan CEYHAN, Selguk University, Turkey

Dr. Erkut PEKSEN, 19 Mayis University, Turkey

Dr. Halil Baki UNAL, Ege University, Turkey

Dr. Hatice BOZOGLU, Ondokuz Mayis University, Turkey

Dr. Mohammad Masood TARIQ, Balochistan University, Pakistan
Dr. Muhammad Khalid BASHIR, University of Agriculture Faisalabad, Pakistan
Dr. Ustiin SAHIN, Atatiirk University, Turkey

Dr. Vedat CEYHAN, Ondokuz Mayis University, Turkey

Aims and Scope

Selcuk Journal of Agriculture and Food Sciences is unique journal covering mostly
theoretical and applied all disciplines of agriculture, food and energy sciences such
as agronomy, crop sciences, animal and feed sciences, poultry sciences, field crops,
horticulture, agricultural microbiology, soil science, plant nutrition, agricultural
engineering and technology, irrigation, land scape, agricultural economics, plant
pathology, entomology, herbology, energy, biofuels and biomass, food chemistry,
aroma, microbiology, food science and technology, biotechnology, food
biotechnology, agricultural production, nutrition and related subjects.



javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/376')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/14')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/253')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/404')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/25')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/392')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/378')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/379')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/222')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/380')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/357')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/38')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/402')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/226')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/384')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/399')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/130')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/183')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/401')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/158')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/372')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/373')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/395')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/387')
javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/370')

Selcuk Journal of Agriculture and Food Sciences

Product Information

Publisher Selguk University
Agriculture Faculty
Owner (On Behalf of SUAF) Prof. Dr. Cevat AYDIN
Dean
Editor in Chief Dr. Kazim CARMAN, Selcuk University, Turkey
Printing House Selguk University
Date of Publication 27.04.2018
Language English
Frequency Published three times a year
Type of Publication Double-blind peer-reviewed, widely distributed periodical
Indexed and Abstracted in GOOGLE SCHOLAR
SCIENTIFIC INDEXING SERVICES (SIS)
ARASTIRMAX
Web Address http://sjafs.selcuk.edu.tr/
Address Selguk University, Agriculture Faculty, 42075, Konya, Turkey

Telephone : +90 (332) 223 28 05
Fax : +90 (332) 241 01 08
E-mail: kcarman@selcuk.edu.tr



javascript:openRTWindow('http://sjafs.selcuk.edu.tr/sjafs/about/editorialTeamBio/1')

Selcuk Journal of Agriculture and Food Sciences

CONTENTS

Elman Bahar
Tlknur Korkutal
Hiiseyin Oner

Zeki Kara
Osman Dogan
Kevser Yazar
Ali Sabir

Zeki Kara

Ali Sabir

Kevser Yazar
Osman Dogan
Abdulrahman Shakir

Mehtap Giirsoy
Dilek Basalma
Farzad Nofouzi

Ziileyha Endes

Murat Ciftci
Sinan Sefa Parlat

Ahmet Kavasoglu
Ercan Ceylan

Ramazan Topak
Inas Jameel Abdulwahhab Albayati

Ramazan Topak
Janan Oral Hashim Al-Hurmuz

Ismail Erper
Rahman Kushiyev
Muharrem Tiirkkan
Celal Tuncer

Salih Seflek
Haydar Haciseferogullari

Buket Askin

Mustafa Kibar
Ayhan Yilmaz
Ramazan Erkmen

Mustafa Biiyiiktekin
Ayhan Oztiirk

Cabernet-Sauvignon Uziim Cesidinde Farkli Kiiltiirel Islemlerin Sira
Ozellikleri Uzerine Etkileri

41 B Asma Anacma In Vivo Kolhisin Uygulamalarmin Morfolojik ve
Sitolojik Etkileri

“Narince’ (Vitis Vinifera L.) Uziim Cesidinde Kolhisin Uygulamalarinin
Morfolojik ve Sitolojik Etkileri

Farkli Sira Arasi ve Sira Uzeri Mesafelerin Aspir (Carthamus tinctorius
L.) Cesitlerinin Verim ve Verim Ogelerine Etkileri

Bazi Tohum On Uygulamalarinin Iki Farkli Cérek Otu Tiiriine ait
(Nigella sativa L. ve Nigella damascena L.) Tohumlarin Cimlenme ve
Cikis Performansi Uzerine Etkileri

Konya Bolgesindeki Marketlerde Satilan Farkli Ticari Cigek Ballarinin
Bazi Kimyasal Ozelliklerinin Tiirk Gida Kodeksi- Bal Tebligine
Uygunlugunun Arastirtlmast

Aminoasit Uygulamasmm Kinal Fasulye Cesidinin Tarimsal Ozellikleri
Uzerine Etkileri

Effect of different dripper discharge, spacing and lateral spacing on drip
irri-gated green bean yield and quality parameters

Effect of different lateral spacings on yield and quality attributes of drip-
irrigated sweet corn

Evaluation of some fungicides against symbiotic fungus Ambrosiella
hartigii associated with Anisandrus dispar Fabricius and Xylosandrus
germanus Blandford (Coleoptera: Curculionidae: Scolytinae)

Finite Element Analysis For Vertical Mixer-Chopper Auger Of Mixer
Feeder With A Capacity Of 1.5 M3

Determination of Chemical and Physical Properties for Seeds and Oils of
Some Different Oleic and Linoleic Sunflower Types

Economic Losses from Fertility Problems in Holstein Crossbreed Dairy
Cows in a Commercial Dairy Farm

Effects of Some Factors on Reproduction Performance of Akkaraman
Sheep in Breeder Flocks in Konya Province, Turkey

8-13

14-19

20-28

29-37

38-42

43-49

50-54

55-59

60-66

67-72

73-80

81-86

87-90




Selcuk Journal of Agriculture and Food Sciences

Reviewers

Dr

Dr
Dr

. Aziz GUL, Mustafa Kemal University, Turkey

. Bilal ACAR, Selguk University, Turkey

. Biilent KOSE, Ondokuz Mayis University, Turkey

. Cetin PALTA, Necmettin Erbakan University, Turkey

. Demir KOK, Namik KEMAL University, Turkey

. Derya ARSLAN DANACIOGLU, Necmettin Erbakan University, Turkey
. Dilek DEGIRMENCI KARATAS, Dicle University, Turkey

. Durmus Ali CEYLAN, Sel¢uk University, Turkey

. Fatin CEDDEN, Ankara University, Turkey

. Ferhan SABIR, Selguk University, Turkey

. Filiz HALLAC TURK, Siileyman Demirel University, Turkey
. Goksel OZER, Abant Izzet Baysal University, Turkey

. Giirsel DELLAL, Ankara University, Turkey

. Hamid EL-BILALI, Bari University, Italy

. Hasan KOC, Bahri Dagdas International Agricultural Research Institute, Turkey
. Hasan YILDIRIM, Ege University, Turkey

. Ibrahim GEZER, Inénii University, Turkey

. Kadri YUREKLI, Gaziosmanpasa University, Turkey

. Kemalettin KARA, Atatiirk University, Turkey

. Mustafa CELIK, Adnan Menderes University, Turkey

. Nurcan YAVUZ, Selcuk University, Turkey

. Nurhan KESKIN, Yiiziinciiy1l University, Turkey

. Ozden OZTURK, Selguk University, Turkey

. Saim BOZTEPE, Selguk University, Turkey

. Serap GONCU, Cukurova University, Turkey

. Tolga KARAKOY, Cumhuriyet University, Turkey

. Umit ONEN, Necmettin Erbakan University, Turkey

. Yusuf YANAR, Gaziosmanpasa University, Turkey

. Zeki GOKALP, Erciyes University, Turkey

. Zuhal OZK AN, Gaziantep University, Turkey




Selcuk J Agr Food Sci, (2018) 32 (1), 1-7
e-ISSN: 2458-8377 DOI: 10.15316/SJAFS.2018.56

Selcuk Journal of Agriculture and Food Sciences
Sel¢uk Tarim ve Gida Bilimleri Dergisi

Cabernet-Sauvignon Uziim Cesidinde Farkh Kiiltiirel Islemlerin Sira Ozellikleri
Uzerine Etkileri

Elman BAHAR?, Tlknur KORKUTALY, Hiiseyin ONER?

! Namik Kemal Universitesi, Ziraat Fakiiltesi, Bahce Bitkileri Boliimii, Tekirdag, Tiirkiye
2 Ferrero Degerli Tarim, Sakarya, Tiirkiye

MAKALE BIiLGIiSI OZET

Makale Gegmisi: Tekjrdaé kqsullannfia ye;tistiri{en Cabemgt-s.agvignon uzum cesidinde farkl kiiltii-
) o rel islemlerin, sira 6zellikleri tizerine etkilerinin incelenmesi amaglanmistir. Dene-

Gelis ta”l'_‘”:_ 24.04.2017 mede Kontrollii Toprak Isleme (KTI) uygulamasi, Kontrollii Toprak Isleme +

Kabul tarihi: 09.11.2017 Geleneksel Toprak Isleme (KTI+GTI) uygulamasi ve Geleneksel Toprak Isleme

(GTT) uygulamas olmak iizere ii¢ farkli toprak isleme uygulamasi ile birlikte Kont-
rol (KY+AY) uygulamas: (koltuk yapraklarinin ve ana yapraklarin siirgiin {izerinde
Anahtar Kelimeler: birakildigr), AY uygulamas: (koltuk yapraklari alinan) ve KY uygulamasi (ana
. yapraklari alinan) olmak iizere ii¢ farkli yaprak alma uygulamasi yapilmstir. Yapi-
Caberne_t-Sauwgnon lan uygulamalarin sira 6zellikleri iizerine etkilerini ortaya koymak amaciyla; SCKM
Toprak isleme (°Brix), total asidite (g/L), pH, seker konsantrasyonu (g/L), tanedeki seker miktari
Yaprak alma (mg/tane), toplam malik asit (g/L), toplam antosiyanin (mg/kg) ve toplam fenol
Sira dzellikleri indeksi (TPI) kriterleri incelenmistir. Yapilan toprak isleme uygulamalarindan KT1
uygulamasinin; seker konsantrasyonu, toplam antosiyanin, malik asit miktar ile
suda ¢bziinebilir kuru madde miktarini (SCKM) azalttig1 belirlenmistir. KTI+GTI
uygulamasinin toplam antosiyanin miktarint artirdigil, buna karsin; SCKM, pH,
toplam polifenol indeksi (TPI) degerlerinde azalmaya neden oldugu belirlenmistir.
Yaprak alma uygulamalarindan ise AY uygulamasmin toplam asitligi artirdigt;
SCKM ve malik asit degerlerini azalttigi belirlenmistir. KY uygulamasinin ise
SCKM, pH ve seker konsantrasyonunu azalttig1 belirlenmistir. Uygulamalar sonu-
cunda toprak isleme uygulamalarindan KTI+GTI, yaprak alma uygulamalarindan
ise Kontrol (KY+AY) uygulamalarinin Tekirdag kosullarinda yetistirilen Cabernet-
Sauvignon liziim ¢esidinde sira 6zelliklerini olumlu yonde etkiledigi belirlenmistir.

Effects of Different Culturel Practices on Must Composition in cv. Cabernet-
Sauvignon

ARTICLE INFO ABSRACT

; ; . The aim of this research was to examine the effects of different cultural practices on
Article history: o ; ) o

] composition of must in cv. Cabernet-Sauvignon. There were three soil tillage treat-
Received date: 24.04.2017 ments; Conservative Soil Tillage (CST), Conservative Soil Tillage + Traditional
Accepted date: 09.11.2017 Soil Tillage (CST+TST) and Traditional Soil Tillage (TST) and three different leaf
removal applications were used; Control (ML+SL) treatment (treatments which
main leaf and secondary leaves left together on vine), ML (treatments which main

Keywords: leaves left on the vine), SL (treatments which secondary leaves left on vine). In
cv. Cabernet-Sauvignon order to reveal the effects of different cultural practices on the must composition;
Soil tillage SSC (°Brix), total acidity (g/L), pH, sugar concentration (g/L), sugar amount in
Leaf removal berry (mg/berry), total malic acid (g/L), total anthocyanin (mg/kg), and total phenol
Grape must composition index (TPI) criteria were examined. According to results; CST was led to decrease

in sugar concentration, total anthocyanin, malic acid and SSC. CST+TST was led to
increase total anthocyanin content while led to decrease in SSC, pH, TPI amounts.
Through with leaf removal applications; ML treatment was led to increase in total
acidity while decrease in SSC and malic acid content. SL treatment was led to
decrease in SSC, pH, sugar concentration. As a result, CST from soil tillage treat-
ments and control (ML+SL) from leaf removal treatments were positive effected
must composition in cv. Cabernet-Sauvignon growing in Tekirdag conditions.

* Sorumlu yazar email: ikorkutal@nku.edu.tr
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1. Giris

Bagcilikta kiiltiirel islemlerin yerinde ve zamaninda
yapilmasi kalitenin artirilma yollarindan biridir. Ote
yandan bagda geleneksel toprak isleme yontemlerine
alternatif olarak korumali toprak isleme uygulamalariy-
la da asma iizerinde iiriin/verim dengesinin saglanmasi
miimkiindiir. Korumali toprak isleme ydntemleriyle
toprak kaybi en aza iner, suyun emilimi ve birikimi
artar, toprak igleme azaldigi i¢in de toprak kalitesi ve
toprak hava-su dengesi ile organik madde igerigi artar
(Horwarth ve ark. 2008). Ayrica yapilan korumali
toprak isleme ile asmani vejetatif gelisimini baskilana-
bilir (Lopes ve ark. 2008).

Zoecklein ve ark. (1992), yaprak alma uygulamalar1
sonucunda SCKM, toplam asitlik ile malik asit degerle-
rinin arttigint ancak pH miktarinin etkilenmedigini
belirlemislerdir. Hunter (1997) koltuk siirgiinlerinin
almmasimin verimi azalttigint ancak alinmamasinin
toplam seker icerigine onemli katkida bulundugunu
saptamistir. Tardaguila ve ark. (2010) ¢igeklenme on-
cesi donemde yaprak almanin sirada antosiyanin ve
fenolik madde igeriklerini artirdigini ifade etmislerdir.

Topraktaki yarayish suyun azalmasi, ¢evre kosulla-
rinin etkisi ile transpirasyon ve evaporasyon sonucu
bitki biinyesinden kaybedilen suyun artmasi ile bitkide
su stresi ortaya ¢ikmaktadir (Kacar ve ark. 2006). Ben
diisme Oncesi goriilen su stresinin, ben diigme sonrasi
goriilen su stresine gore toplam fenol ve antosiyanin
konsantrasyonunu yiikselttigi belirtilmistir (Matthews
ve ark. 1987). Sipiora ve Gutierez (1998), ben diisme
Oncesi su stresinin ben diisme sonrasinda su stresi go-
rillmesine gore tane boyutlarini kii¢iilttiigiinii; Acevedo
ve ark. (2004) tane biiyiikliigli azaldik¢a siradaki top-
lam polifenol ve antosiyanin konsantrasyonlarinin
arttigini, ben diisme o6ncesinde goriilen su kisitinda ise
toplam polifenol iceriginin Onemli Olgiide arttigini
bildirmislerdir. Roby ve Matthews (2004) ise hasatta
tane gelisiminin su stresine daha az duyarli oldugunu
belirlemiglerdir. Acevedo ve ark. (2005) vejetasyon
periyodu boyunca asma su ihtiyacinin tamaminin kargi-
landig1 kosullarda yiiksek titre edilebilir asitlik, diisiik
fenol ve antosiyanin degerleri elde etmislerdir. Benzer
sekilde Shellie ve Brown (2012) su kisit1 uygulanan
asmalarda verim diisiikliigl, tane agirliklarinda azalma
ve diisiik titre edilebilir asitlik belirlemislerdir. Saraplik
iiziim ¢esitlerinde vejetasyon periyodunun farkli do-
nemlerinde ve farkli seviyelerde goriilen su stresinin
suda ¢Oziiniir kuru madde, antosiyanin ve polifenol
konsantrasyonlar1 tizerine etki ettigi bildirilmistir (Car-
bonneau ve Bahar 2009).

Arastirmanin amaci; farkli toprak isleme sekilleri
ve yaprak alma uygulamalariyla {iziimiin bilyiime do-
nemlerine bagl olarak Tekirdag kosullarinda yetistiri-
len Cabernet-Sauvignon {iziim ¢esidinde sira 6zellikle-
rini ortaya koymaktir.

2. Materyal ve Yontem

Bu arastirma, 2012 yili vejetasyon periyodunda Lyre
terbiye sisteminde ¢ift kollu sabit Kordon Royat sekli-
ne sahip, dogu-bati yoniinde kurulmus ve bitkisel ma-
teryal olarak 7 yash Cabernet-Sauvignon/110R omcala-
r1 kullanilmustir.

Calisma boliinmiis parseller deneme desenine gore ii¢
tekerriirlii olarak kurulmustur. Bloklar tiger ana ve liger
alt parsele ayrilmis ve her bir ana parsel bir toprak
isleme konusunu; her alt parsel de bir yaprak orijini alt
uygulamasini meydana getirmistir. Her bir parsel bir
toprak isleme konusunu [Geleneksel Toprak Isleme
(GTI), Korumali Toprak Isleme (KTI), Korumali Top-
rak Isleme + Geleneksel Toprak Isleme (KTI + GTI)],
her alt parsel de bir yaprak orijini konusunu [Ana Yap-
raklar (AY), Koltuk Yapraklar1 (KY) ve Ana Yapraklar
+ Koltuk Yapraklar1 (KY+AY)] olusturmustur. Ben
diisme ile birlikte slirgiinlerin uzunluklar1 (140-150cm;
14. bogum {iizerinden) tepe alma ile esitlenmistir. Aras-
tirma sonucunda kaydedilen verilerin analizinde
MSTAT-C istatistik programi (Michigan State Statisti-
cal Software) kullanilmis ve konular arasindaki farklari
belirlemek i¢cin LSD testi yapilmustir.

Toprak Isleme Yontemleri

Geleneksel Toprak Isleme (GTI); ciftci sartlarinda
sonbahar ve ilkbaharda rutin olarak yapilan birer toprak
isleme ve sonrasinda ben diisme dénemine kadar kiil-
tiivatorle yapilan (6-7 kez) toprak iglemedir. Korumali
Toprak Isleme (KTI); toprak 2009 yili sonbaharinda
islendikten sonra higbir toprak isleme yapilmamig ve
dogal otlandirmaya birakilmistir. Sira aralarindaki otlar
belirli araliklarda bigilmistir. Korumali toprak isleme
uygulamasi3 ayni sirada 2010 sezonundan itibaren 3 yil
siiresince yiiriitiilmiistiir. Sira iizerleri ise GTI uygula-
masinda oldugu gibi (sira {izerinin yaklasik 40cm sagi
ve solu) islenmistir. Korumali Toprak Isleme + Gele-
neksel Toprak Isleme (KTi+GTI); siranin giineyi ko-
rumali toprak igleme uygulamasinda, kuzeyi ise gele-
neksel toprak isleme uygulamasinda anlatildig: sekilde
islenmistir.

Yaprak Alma Uygulamalar

Siirgiinler heniiz 25-30 cm iken asma basina ~13-14
stirgiin ve ~16-18 salkim kalacak sekilde dengeleme
yapilmigs ve siirgilinler gelismeye birakilmistir. Ben
diisme doneminde diger uygulamalarla birlikte siirgiin-
lerde ~14-15 bogum birakilarak Kontrol (KY+AY)
uygulamasinda tiim koltuk siirgiinlerinde ilk 3 yaprak
kalacak sekilde tepe alma iglemi yapilmistir. Bu sekilde
Kontrol uygulamasinda ana ve koltuk yapraklar bira-
kilmistir. Ana Yapraklar (AY) diger uygulamalarla
birlikte tiim koltuk siirgiinleri dipten kesilerek uzaklas-
tirllmistir. Dolayisiyla bu uygulamada yalniz ana yap-
raklar birakilmistir. Koltuk Yaprak (KY) uygulamasin-
da ise tiim ana yapraklar dipten alinarak uzaklastiril-
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mistir. Boylece uygulamada yalniz 3’er yaprakli koltuk
stirgiinleri birakilmistir. Tiim yaprak alma uygulamala-
rinda mevcut yaprak sayilari yesil budama ile hasat
donemine kadar muhafaza edilmistir.

Aragtirmada gira 6zelliklerini ortaya koymak amaciyla;
SCKM (°Brix), total asidite (g L™), pH, seker konsant-
rasyonu (g L™), tanedeki seker miktar1 (mg tane™),
toplam malik asit (g L™), toplam antosiyanin (mg kg™)
ve toplam fenol indeksi (TPI) kriterleri incelenmistir.

3. Arastirma Sonugclari ve Tartisma

3.1. Suda Coziinebilir Kuru Madde Miktar: (°Brix)

Toprak isleme, yaprak alma uygulamalar1 ve bunla-
rin interaksiyonlarmin SCKM {izerine etkisi istatistiki
olarak 6nemsiz bulunmustur (Sekil 1). Toprak isleme
uygulamalarindan GTI uygulamasi 23.51 °Brix ile en
yiiksek degeri alirken; KTI uygulamasi 22.69 °Brix ile
en diisiik degeri almistir. Yaprak alma uygulamalarin-
dan KY+AY uygulamasi 23.13 °Brix ile en yiiksek
degeri alirken, KY (22.73 °Brix) uygulamasi en diisiik
degeri almistir. GTI x KY+AY interaksiyonunun 6zel-
likle yiiksek verim ve diisiik seker miktar1 goriilen
baglarda uygulanmasiyla SCKM’ nin artirilarak verim-
de azalma saglanmasi onerilebilir.

2400 | sKontrol WAz wKoltuk _’_“2‘311 B

23,50

23,00

Suda Ciziinebilir Kuru
Madde Milktar (Brix) (%)
=
B

K1 KTi+GTl 6Tl
Toprak isleme Uygulamalarn

Sekil 1
SCKM fiizerine toprak igleme ve yaprak alma uygula-
malariin etkileri

3.2. Total Asidite (g L™)

Total asidite tizerine toprak isleme, yaprak alma ve
bunlarin interaksiyonlarinin etkileri istatistiki olarak
6nemli bulunmanus; ancak KTi uygulamas: 5.14 g L™
ile en yiiksek, GT1 uygulamasi 4.91 g L™ degeri ile en
diisiik degeri vermistir (Sekil 2). Yaprak alma uygula-
malarindan Kontrol (5.00 g L™ en diisiik total asidite
degerini vermis, en yiiksek deger ise AY uygulamasin-
dan (5.09 g L") olgiilmiistir. Total asidite iizerine
KTIi+GTI x AY interaksiyonu 5.63 g L™ ile en yiiksek,
KTi+GTi x KY+AY interaksiyonu ise 4.68 g L™ ile en
disiik degeri vermistir. Yaprak alma uygulamalarinin

toplam asitlik miktar1 {izerine etkileri arasinda 6nemli
farliliklar belirlenmemistir ancak, toprak isleme uygu-
lamalarinin asit miktar iizerine etkisi daha fazla olmus-
tur. KTI+GTI ile AY birlikte uygulandiginda toplam
asit miktarinin arttig1, GTI ile KY uygulandiginda ise
asitligin nispeten azaldig1 belirlenmistir.
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Sekil 2

Total asidite {izerine toprak isleme ve yaprak alma
uygulamalarinin etkileri

Birgok arastirici tarafindan ortiilii toprak iglemenin
toplam asit miktarin1 azalttig1 bildirilmistir (Lopes ve
ark. 2008, Wheeler ve ark. 2005, Mattii ve ark. 2005).
Ancak ¢aligmamizda elde ettigimiz veriler bu arastirici-
lar ile celismektedir. Toplam asit miktar1 GTI uygula-
masinda azalirken KTi’de tam tersi belirlenmistir.
Diger taraftan ayni gesit, bolge ve toprak isleme uygu-
lamalarinin 6nceki yillarda denenmesi sonucu arastir-
mamiz ile benzer sonuglar elde edilmistir (Yasasin
2010). Ayrica Kurt (2012) ve Bayram (2013) Syrah
iiziim ¢esidinde yaptiklar1 deneme sonucunda da KTI
uygulamasinda toplam asitligin arttigini bildirmektedir-
ler. Bayram (2013), koltuk yapraklarinin asmadan
tamamen ¢ikarilmasinin toplam asitlik miktarini artir-
digin1 bildirmistir. Ayrica arastirici, denemesinde en
diistik toplam asitlik miktarint KY+AY uygulamasiyla
elde etmis olup bu sonuglar denememiz ile paralellik
gOstermistir.

Sekil 3’ te goriildiigii gibi SCKM orani dlglimlerin
basladigr 199. takvim giinii ile hasadin yapildig1 255.
takvim giinii arasinda artarken, titre edilebilir asit oran
diismiistiir. Bu iki grafigin kesim noktas1 ben diisme
donemi olarak adlandirilmaktadir. Bu denemede de ben
diisme tarihi 212. takvim giinii olarak belirlenmistir.

3.3. Sira pH'’s1

Sira pH’s1 lizerine toprak isleme ve yaprak alma
uygulamalarmin etkisi istatistiki olarak 6nemli bulun-
mamustir (Sekil 4). Sira pH’s1 en yiiksek GTI uygula-
masinda (3.35), en diisiik ise KTI+GTI uygulamasinda
(3.30) olgilmiistiir. Yaprak alma uygulamalarinin ana
etkileri incelendiginde KY+AY uygulamasi en yiiksek
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(3.33), KY uygulamasi ise en diisiik (3.30) pH degerini
vermistir. Uygulamalarin interaksiyonlar1 arasinda
rakamsal olarak ¢ok fark olmamakla birlikte en yiiksek
(3.39) pH degeri KTi x KY+AY interaksiyonunda
olgiilmiistiir. KTI x KY interaksiyonunda ise en diisiik
(3.26) pH degeri elde edilmistir.

Bazi arastiricilar ortiilii toprak islemenin geleneksel
toprak igslemeye oranla sira pH’ i artirdigint bildir-
miglerdir (Hua ve ark. 2005, Wheeler ve ark. 2005).
Denememiz sonucunda ise GTI uygulamasi sira pH
degerinde artisa neden olmustur. Iri koruk déneminden
hasat zamanina kadar yapilan 6l¢iimler sonucunda sira
pH’ indaki degisimlerin toplam asitlik miktari ile etki-
lesim grafigi Sekil 5’te verilmistir. Vejetasyon periyo-
du boyunca toplam asitlik miktarmin azalmasi sira
pH’min artmasini ve bu iki niteligin arasindaki etkile-
simin 6nemli oldugu ve iistel bir fonksiyon belirttigi
saptanmustir. Iri koruk déneminde asitligin yiiksek, pH’
nin ise disik oldugu; ancak ben diisme dénemi ile
birlikte asitligin azalarak pH degerinin yiikseldigi belir-
lenmistir.
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Sekil 3

Total asidite ve SCKM degerlerinin 2012 vejetasyon
periyodunda (iri koruk donemi-hasat arasi) farkli yap-
rak alma uygulamalarina bagl olarak degisimleri

340 ,"Komrol =Ana =Kok —e—TIAE

338
336
3134
i
330
328
326
34
in

3,30

pH

320
318

KTl KTI+GTI GTI YAAE
Inpnkjgleme Uygulamalan
Sekil 4

Sira pH’1 lizerine toprak isleme ve yaprak alma uygu-
lamalarinin etkileri
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Sekil 5
2012 vejetasyon periyodunda iri koruk-hasat arast
donemde toplam asitlik ve sira pH’1 etkilesimi

3.4. Seker Konsantrasyonu (g LY

Seker konsantrasyonu iizerine toprak isleme ve yap-
rak alma uygulamalarinin ve interaksiyonlarinin etkisi
istatistiki olarak onemli degildir (Sekil 6). KTI ve
KTi+GTi uygulamalarindan 222.57 g L™ seker kon-
santrasyonu degeri alinmustir. GTI uygulamasi ile ise
231.87 g L seker konsantrasyonu degeri almmustir.
Seker konsantrasyonu iizerine KY+AY uygulamasi
22763 g L™ ile en yitksek KY uygulamasin ise
222.93 g L™ ile en diisiik seker konsantrasyonu degeri
aldigr belirlenmistir. Farkli toprak igleme ve yaprak
alma uygulamalarmin seker konsantrasyonu iizerine
etkileri birlikte incelendiginde KTI+GTI x AY ile
GTIxKY (234.60 g L™) kombinasyonlarinin en yiiksek,
KTi+GTi x KY interaksiyonunun ise (213.60 g L™) en
diisiik seker konsantrasyonu degerini verdigi saptan-
mistir.
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Seker konsantrasyonu iizerine toprak isleme ve yaprak
alma uygulamalarinin etkileri
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3.5. Tanedeki Seker Miktar: (mg tane™)

Incelenen kriter iizerine yapilan uygulama ve interaksi-
yonlarmin etkisi istatistiki olarak 6nemli degildir. An-
cak toprak igleme uygulamalarinin tanedeki seker mik-
tar1 iizerine etkileri dikkate alindiginda GTI uygulama-
s1 205.27 mg tane™ ile en diisikk, KTi uygulamasmim
ise 219.92 mg tane™ ile en yiiksek degeri verdigi belir-
lenmigtir (Sekil 7). Yaprak alma uygulamalarinin ana
etkileri incelendiginde KY 22527 mg tane™ ile en
yiiksek, KY+AY 204.86 mg tane™ ile en diisiik deger
saptanmigtir. KTI+GTI x KY interaksiyonundan
232.78 mg tane™ ile en yiiksek, GTI x KY+AY interak-
siyonundan ise 186.52 mg tane™ ile en diisiik tanedeki
seker miktar1 elde edilmistir. Tanedeki seker miktarlari,
seker konsantrasyonlari ile birlikte incelendiginde KTi
uygulamasindaki omcalarda seker konsantrasyonlari
diisiik olmasina ragmen seker miktar1 diger uygulama-
lardan daha fazla oldugu bulunmustur. KTI uygulama-
sinda tane boyut ve tane hacimlerinin artmasi seker
konsantrasyonunu azaltmistir. GTI uygulamasinda ise
tam tersi bir durum s6z konusudur. Yaprak alma uygu-
lamalarinda Kontrol grubunda benzer sekilde tanedeki
seker miktar1 az olmasina karsin seker konsantrasyonu
yiiksek bulunmustur. KY ile tane boyutlariin artmasi
seker konsantrasyonunun azalmasina neden olmustur.
Uygulamalar sonucunda KTI ve KY uygulamalarinin
tanedeki seker miktarini artirdigi belirlenmigtir. Son
yillarda hasat zamanina karar vermede seker konsant-
rasyonu yerine tanedeki seker miktarinin 6l¢limii tercih
edilmekte ve daha net sonuglar elde edilmektedir. Bir-
¢ok arastirict Ortiilii toprak islemenin tane seker mikta-
rint artirdigint bildirmektedir ve denememiz ile ayni
dogrultudadir (Yasasin 2010, Kurt 2012, Bayram
2013). Koltuk yapraklarinin omca {izerinde birakilma-
smin tane seker miktarini artirdigi Hunter (1997) tara-
findan bildirilmistir. Deneme sonucunda ise omca
iizerinde sadece koltuk yapraklarinin birakildig uygu-
lamada tane seker miktar1 en yiiksek diizeye ulagmustir.
Dolayistyla Hunter (1997) ile benzer sonucglar elde
edilmistir.
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Sekil 7

Tanedeki seker miktar1 {izerine toprak isleme ve yaprak
alma uygulamalarinin etkileri
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Toplam malik asit miktar iizerine toprak isleme ve
yaprak alma uygulamalarinin etkileri

3.6. Toplam Malik Asit Miktar: (g L™)

Istatistiki olarak uygulamalar ve interaksiyonlar1 nem-
li bulunmamakla birlikte; GTI uygulamasinda en yiik-
sek toplam malik asit miktar1 0.67 g L™ olarak, en
diisiik toplam malik asit miktar1 ise KT1 uygulamasinda
0.57 g L olarak 6l¢iilmiistiir (Sekil 8).

Yaprak alma uygulamalarimin etkileri incelendigin-
de ise en yiiksek toplam malik asit miktart Kontrol
uygulamasindan (0.66 g L™) alinnustir. Uygulama
sonucu en diisiik toplam malik asit degeri AY uygula-
mastyla 0.54 g L™ olarak belirlenmistir. Toplam malik
asit miktar1 en yiiksek degeri KTI+GTI x KY+AY
interaksiyonunda 0.82 g L™ olarak &l¢iilmiistiir.
KTI+GTi x AY interaksiyonunda ise en diisiik toplam
malik asit degeri 6l¢iilmiistiir. Smart ve ark. (1985)
salkimlarin agir1 gélgelenmesinin malik asit miktarin
artirdigin bildirmistir. Deneme sonucunda ise KY+AY
uygulamasinda yaprak alanmin diger uygulamalara
oranla daha fazla olmasi toplam malik asit miktarini
artirmig, AY’ de ise tam tersi etki belirlenmis olup bu
bilgi ile paralellik gostermektedir. KY uygulamasinda
ise salkimlarm agir1 giines almasimin malik asit mikta-
rint artirdig: diistiniilmektedir.

3.7. Toplam Antosiyanin Miktar: (mg kg™*)

Toprak isleme ve yaprak alma uygulamalar1 ve
bunlarin interaksiyonlari, istatistiki olarak onemli bu-
lunmamustir (Sekil 9). Toplam antosiyanin miktari igin
KTIi+GTI uygulamasindan 378.50 mg kg™, KTi uygu-
lamasindan 297.17 mg kg*, GTi uygulamasinda ise
335.80 mg kg degerleri alinmustir. Yaprak alma ana
etkileri incelendiginde ise siralamanin KY+AY 348.37
mg kg™, AY 340.78 mg kg*, KY 322.32 mg kg™ sek-
linde oldugu belirlenmistir. Uygulamalarin interaksi-
yonlar1 iginde en yiiksek toplam antosiyanin degeri
KTI+GTI x KY+AY interaksiyonunda 446.61 mg kg™
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degerinde olgiilmiistiir. En diisiik deger KTI x AY
interaksiyonunda 269.90 mg kg™ olarak belirlenmistir.
Diger interaksiyonlarin bu iki deger arasinda yer aldigi
kaydedilmistir.

3.8. Toplam Polifenol Indeksi (TPI)

Yapilan istatistiki analize gore uygulamalar ve inte-
raksiyonlarinin etkileri istatistiki olarak 6nemli bulun-
mamigtir (Sekil 10). Toprak isleme uygulamalarini
arasindan en yiiksek rakamsal deger KTI uygulamasin-
dan 6.28 TPI, en diisiik rakamsal deger ise GTI uygu-
lamasindan 5.71 TPI alinmustir. TPI iizerine yaprak
alma uygulamalarinin etkileri incelendiginde en diisiik
rakamsal degerin Kontrol uygulamasinda (6.00 TPI),
en yliksek rakamsal deger ise KY uygulamasinda (6.16
TPI) oldugu belirlenmistir. TPI en yiiksek degeri
KTIxAY interaksiyonunda 7.25 TPI olarak, diger inte-
raksiyonlar i¢inde en diisiik TPI degeri ise GTIxAY
interaksiyonunda 5.09 TPI olarak belirlenmistir.

Sonug olarak farkli toprak isleme uygulamalarinin
TPI miktar1 tizerine etkili oldugu belirlenmistir. KY
uygulamas1 KTI uygulamasina benzer etkiler gostere-
rek TPI miktarinin artmasini saglamistir. Ancak KTI ve
AY uygulama gruplarinda en yiiksek TPI degerinin
belirlenmesi bu uygulamalarin birlikte kullanilmasinin
daha yararli olacagini diisiindiirmektedir. Hua ve ark.
(2005), sira arasinda ortiilii toprak islemenin toplam
fenolik madde igerigini artirdigint bildirmis ve bu so-
nu¢ bulgularimizla paralellik gostermistir. Tardaguila
ve ark. (2010), cigeklenme Oncesi donemde yaprak
alma igleminin fenolik madde igerigini artirdigim bil-
dirmistir. Denememizde ben diisme doneminde yapilan
yaprak alma iglemleri arasinda fenolik madde kapsam-
lar1 arasinda 6nemli farkliliklarini bulunmamast yaprak
almanin Tardaguila ve ark. (2010), belirttigi sekilde
yapilmasinin daha etkin sonuglar ortaya koyacagini
diigiindiirmiistiir.
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4. Sonug ve Oneriler

Toprak isleme uygulamalarindan KTI uygulamasi
ile toplam asitligin arttig1; seker konsantrasyonu, pH,
malik asit ve toplam antosiyanin miktarinin diistiigi
saptanmistir. GTI uygulamasinda SCKM’ nin yiiksel-
digi, ayrica toplam asitligin azaldigi gorilmiistiir.
KTI+GTI ile toplam antosiyanin miktarinda artis ve
pH’ta azalma oldugu belirlenmistir. Yaprak alma uygu-
lamalarindan ise AY uygulamasinin toplam asitligi
artirdigi; SCKM ve malik asit degerlerini azalttig1
belirlenmistir. Kontrol (KY+AY) uygulamasinda malik
asit, pH, seker konsantrasyonu ve toplam antosiyanin
miktarinin arttig1, tanedeki seker miktar1 ve toplam
polifenol indeksinin ise azaldigi saptanmistir. KY uy-
gulamasinda SCKM, tanedeki seker miktar1 ve toplam
polifenol indeksi artarken, pH, seker konsantrasyonu
ve toplam antosiyanin miktari azalmistir. KY uygula-
masiin ileriki yillarda asma gelisimini zayiflatma
olasiligi ve bu sekilde bir verim azaligina neden olma
ihtimali g6zardi edilmemelidir. Bu nedenle KY yerine
Kontrol (KY+AY) uygulamas: 6nerilebilir. Uygulama-
lar sonucunda toprak isleme uygulamalarindan
KTI+GTi, yaprak alma uygulamalarindan ise Kontrol
(KY+AY) wuygulamalarinin  Tekirdag kosullarinda
yetistirilen Cabernet-Sauvignon iiziim ¢esidinde sira
ozelliklerini olumlu ydnde etkiledigi belirlenmistir.

5. Kaynaklar

Acevedo C, Ortego-Farias S, Moreno Y, Cordova F
(2004). Effects of different levels of water applica-
tion in pre-and post-veraison on must composition
and winecolor (cv. Cabernet-Sauvignon). Procee-
dings of the IV" International Symposium on Irri-
gation of Horticultural Crops, Davis, California,
USA, 1-6 September, Acta Horticulturae, 664: 483-
489.



Bahar et al. / Selcuk J Agr Food Sci, (2018) 32 (1), 1-7

Acevedo OC, Ortega-Farias S, Hidalgo AC, Moreno
SY, Cordova AF (2005). Effects of different levels
of water application in post-setting and post-
veraison wine quality cv. Cabernet-Sauvignon. Ag-
ricultura Tecnica, 65(4): 397-410.

Bayram S (2013). Farkli toprak isleme ve yaprak alma
uygulamalarinin Syrah iiziim ¢esidinde tanede me-
tabolit birikimi ve su stresi lizerine etkileri. Namik
Kemal Universitesi, Fen Bilimleri Enstitiisii, Yiiksek
Lisans Tezi. 122s. Tekirdag.

Carbonneau A, Bahar E (2009). Vine and berry respon-
ses to contrasted water fluxes in Ecotron around ve-
raison: Manipulation of berry shrivelling and con-
sequences on berry growth, sugar loading and ma-
turation. 16. International Symposium, GIESCO
University of California. 12-15 July 2009, USA, pp.
145-154.

Horwarth WR, Mitchell JP, Six JW (2008). Tillage and
crop management effects on air, water, and soil qu-
ality in California. Univ. of California Div. of Ag-
ric. and Natural Res. Publication, 8331, September
2008: 1-9.

Hua L, Zhumei X, Yulin F, Zhenven Z (2005). Effects
of grass cover in vineyards on vine growth and wi-
ne quality. Journal of Fruit Science, 22(6): 697-
701.

Hunter JJ (1997). Implications of seasonal canopy
management and growth compensation in grapevi-
ne. South African Journal of Enology and Viticultu-
re, 21(2): 81-91.

Kacar B, Katkat V, Oztiirk S (2006). Bitki Fizyolojisi.
Nobel Akademik Yayincilik. Bursa 563s.

Kurt C (2012). Syrah iiziim ¢esidinde farkli toprak
isleme ve yaprak alani/iiriin miktarinin su stresi, ve-
rim ve kalite {izerine etkileri. Namik Kemal Univer-
sitesi, Fen Bilimleri Enstitiisii, Yiiksek Lisans Tezi,
141s. Tekirdag.

Lopes CM, Monteiro A, Machado JP, Fernandes N,
Aratjo A (2008). Cover cropping in a sloping non-
irrigated vineyard: 1l - Effects on vegetative
growth, yield, berry and wine quality of Cabernet-
Sauvignon grapevines. Ciencia Tec. Vitiv., 23(1):
37-43.

Matthews MA, Anderson MM, Schultz HR (1987).
Phenological and growth responses to early and late
season water deficit in Cabernet Franc. Vitis, 26;
147-160.

Mattii GB, Storichi P, Ferini F (2005). Effects of soil
management on physiological, vegetative and rep-
roductive characteristics of Sangiovese grapevine.
Adv. Hort. Sci., 19(4): 198-205.

Roby G, Matthew MA (2004). Relative proportions of
seed, skin and flesh, in ripe berriesfrom Cabernet-
Sauvignon grapevines grown in a vineyard either
well irrigated or under water deficit. Austr. J of
Grape and Wine Res., 10(1): 74-82.

Shellie K, Brown B (2012). Influence of deficit irriga-
tion on nutrient indices in wine grape (Vitis vinifera
L.). Agric. Sci., 3(2): 268-273.

Sipiora MJ, Gutierrez MJ (1998). Effect of pre-
veraison irrigation cut off and skin contact time on
composition color, and phenolic content of young
Cabernet-Sauvignon wines in Spain. Amer. J. Enol.
Vitic., 49: 153-161.

Smart RE, Robinson JB, Due GR, Brian CJ (1985).
Canopy microclimate modificassion for the cultivar
Shiraz. Il. Effects on must and wine composition.
Vitis, 24: 119-128.

Tardaguila J, Fernando Martinez de Toda, Poni S,
Diago MP (2010). Impact of early leaf removal on
yield and fruit and wine composition of Vitis vinife-
ra L. Graciano and Carighan. Amer. J Enol. Vitic.,
61(3): 371-381.

Tiirkes M (1994). Artan Sera Etkisinin Tiirkiye Uze-
rindeki Etkileri. Tiibitak Bilim ve Teknik Dergisi,
321: 71.

Wheeler SJ, Black AS, Pickering GJ (2005). Vineyard
floor management improves wine quality in highly
vigorous Vitis vinifera Cabernet Sauvignon in New
Zealand. New Zealand Journal of Crop and Hort.
Sci., 33: 317-328.

Yasasin AS (2010). Cabernet Sauvignon iiziim g¢esidin-
de farkli toprak isleme ve salkim seyreltme uygu-
lamalarinin su stresi, verim ve kalite tlizerine etkile-
ri. Namik Kemal Universitesi, Fen Bilimleri Ensti-
tiisii, Yiiksek Lisans Tezi. 54s. Tekirdag.

Zoecklein BW, Wolf TK, Duncan NW, Judge JM,
Cook MK (1992). Effects of fruit zone leaf removal
on vyield, fruit composition and fruit rot incidande
of Chardonnay and White Riesling grapes (Vitis vi-
nifera L.) Amer. J Enol Vitic., 43(2): 139-148.



e-ISSN: 2458-8377

Selcuk J Agr Food Sci, (2018) 32 (1), 8-13

DOI: 10.15316/SJAFS.2018.57

Selcuk Journal of Agriculture and Food Sciences
Sel¢uk Tarim ve Gida Bilimleri Dergisi

41 B Asma Anacina In Vivo Kolhisin Uygulamalarinin Morfolojik ve Sitolojik

Etkileri

Zeki KARA”", Osman DOGAN, Kevser YAZAR, Ali SABIR
Selguk Universitesi, Ziraat Fakiiltesi, Bahge Bitkileri Bolimii, Konya, Tiirkiye

MAKALE BIiLGiSi

OZET

Makale gegmisi:
Gelis tarihi: 26.07.2017
Kabul tarihi: 09.11.2017

Anahtar Kelimeler:

Asma anaci
Poliploidi

Kimyasal mutasyon
Stoma

Flow sitometri

Ekonomik olarak ¢ok genis bir alanda yapilan bagcilik, filoksera zararlisinin genis
alanlara yayilmasi nedeniyle neredeyse anag¢ kullanilmadan yapilamaz hale gelmis-
tir. Mevcut asma anaglari sektoriin gereksinimlerini tam olarak kargilayamadigindan
anag 1slahi da siireklilik arz etmektedir. Bu maksatla vegetasyon siiresi daha kisa,
biyotik ve abiyotik stress kosullarina daha dayanikli anaglarin gelistirilmesine
galisilmaktadir. Bagcilikta tetraploid {iziim ¢esitlerinin yanisira anaglarin da gelisti-
rilmesi son yillarda daha yogun ilgi ¢ekmektedir. Bu galismada, 41B anacina ait tek
g0z gelikleri serada koklendirilip hizli biiytimeye gegtikleri donemde farkli siire (24,
48, 72 ve 96 saat) ve dozlarda (%0.1, %0.3, %0.5, %0.7, %0.9 ve %1.1) kolhisin
uygulamalarinin ploidiyi tesvike yonelik etkileri incelenmistir. Kolhisin doz ve
uygulama siirelerine gére morfolojik degisikliklere neden olmustur. Stoma boyu,
stoma genisligi ve stoma alaninda artis, stoma sayisinda ise azalma tespit edilmistir.
Ancak flow sitometri (FC) analizlerinde sitolojik degisiklik tespit edilememistir.
Sonugta, 41B tek goz ¢eliklerinden gelen siirgiinlere farkli doz ve uygulama siirele-
riyle yapilan kolhisin uygulamalarindan toplam 240 adet materyalin FC analizine
gore mitotic autopolyploid bitkilere ulagilamadagi anlasilmistir. 41B asma anacinda
kolhisinle polyploidi tesvikine yonelik tam mutasyon frekansimin bu ¢alismadan
elde edilen bulgulara gore 1/240’den daha disiiktiir. Bununla birlikte kolhisinle
muamele edilmis materyalde tespit edilen 6nemli morfolojik farkliliklar ve FC
analizlerindeki sinirli varyasyon nedeniyle materyalin bundan sonraki siirecinin
takip etmek {izere araziye aktarilarak izlenmektedir.
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Economically, vineyard has been cultivated in a very wide area and has become
almost impossible to sustainable without grape rootstock because phylloxera pests
have spread to globally. Since the existing suspended rootstocks cannot fully meet
the requirements of the industry, rootstock breeding is also continuous. For this
purpose, it is attempted to develop new rootstocks that are shorter in vegetation
duration, more resistant to biotic and abiotic stress conditions. The development of
tetraploid grape varieties as well as rootstocks in viticulture has attracted more
interest in recent years. In this study, 41B rootstock was treated with colchicine
applications (0.1%, 0.3%, 0.5%, 0.7%, 0.9% and 1.1%) at different times (24, 48,
72 and 96 hours) to induce ploidy at the beginning of the fast-growing period rooted
single node cuttings and the effects of the treatments have been examined. Colchi-
cine caused morphological changes according to dose and application time. While
the number of stoma was decreased, stoma size, stoma width and stoma area were
increased. On the other hand, no cytological changes were detected in flow cyto-
metry (FC) assays. As a result, it has been understood that the shoots from 41B
single nods cannot reach mitotic autopolyploid plants according to the FC analysis
of a total of 240 materials from colchicine applications with different doses and
application times. The exact frequency of colchicine-induced polyploidy induction
in the 41B grape rootstock is less than 1 / 240th of that obtained from this study.
However, due to the significant morphological differences detected in the colchici-
ne treated material and limited variation in the FC analysis, the material is monito-
red by transferring to open are to follow the subsequent process.
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1. Giris

Ekonomik olarak tiim diinyada énemi olan bagcilik
sektoriiniin biliyiikligi Faostat (2017) verilerine gore
7124512 ha alan ve 74499859 ton iiziim tretimi sek-
lindedir. 12.6 milyon tonluk iiretimle Cin ilk sirayi
alirken, Tiirkiye, 4.2 milyon ton iiretimle 6. sirada yer
almaktadir. Bageiliginmi siirdiiriilebilmesi igin ekolojik
kosullara uyumlu, filoksera ve &teki biyotik ve abiyotik
stres faktorlerine dayanikli iiziim cesitleri ve asma
anaclariyla bag tesislerimizin siirekli yenilenme geregi
vardir (Kara ve ark. 2016).

41B asma anaci, lizerine asilanan g¢esitlerin meyve
baglama ve veriminin yiiksek, vegetatif periyodunun
kisa, kiregli topraklara dayaniminin iyi olmasi nedeniy-
le vegetasyon siiresi sinirli, kire¢ sorunu olan alanlarda
hemen hemen vazgecilmez anag olarak kullanilmakta-
dir (Kara ve ark. 2005).

Bazi dogal veya uyarilmis makro mutasyonlar (bit-
kilerdeki poliploidler) istenmeyen faktorlere karst di-
ren¢ ve yiiksek verimlilige neden olabilmektedir (Ein-
set ve Pratt 1981). Ploiploidi sebep ve sonuglarinin
izaht son yiizyilda farkli arastirmalarin konusu olmus
(Soltis ve Soltis 2009; Wolfe 2001; Osborn ve ark.
2003; Yang ve ark. 2011; Ramsey ve Ramsey 2014);
bu caligsmalar, siniflandirma, frekans, koken mekaniz-
malar1 ve antik polipoid olaylarm yani sira ekolojik,
genetik ve evrimsel sonuglarimi igeren poliploidinin
farkli yonleri hakkinda genis bir bilgi yelpazededir.

‘Kyoho’ iiziim ¢esidine ana¢ olarak autotetraploid
‘Gloire’ ve ‘3309°’un kullanilmastyla tanede renklen-
menin daha iyi oldugu (Motosugi ve ark., 2007), ploidi
seviyesi arttirilmig anaglarda filokseraya dayanimin da
arttig1 bildirilmistir (Motosugi ve ark., 2002b).

Kolhisin, ¢cok sayida calismada tetraploid bitki elde
edilmesinde kullanilmigtir (Yamane ve Kuruihari 1980;
Motosugi ve ark. 2002a; Aihong ve ark. 2005; Yang ve
ark. 2006; Chang ve ark. 2010; Sisnski ve ark. 2014).
Bununla birlikte poliploidiyi uyarma, eksplant tipi,
ortam, mitozu Onleyen etken, uygulama siiresi ve dozu
(Dhooghe ve ark. 2011) gibi ¢ok sayida degiskene
baghdir. Baz1 galigmalarda morfolojik olarak farklilik-
larin belirlendgi bildirilmekle birlikte, tetraploid bitki-
lerin ¢ok az veya hi¢ elde ediledigi ¢aligmalarin bu-
lunmasi (Bilir 2010; Kuksova ve ark. 1997) katlamanin
zor ve uzun bir siire¢ gerektirdigini gostermektedir.

Bu ¢aligmada, 41B asma anacina farkli doz ve siire-
lerde kolhisinin uygulamalarinin mitotik mutasyondaki
basaris1 morfolojik ve sitolojik incelemelerle arastiril-
mistir.

2. Materyal ve Yontem

Calisma Selcuk Universitesi, Ziraat Fakiiltesi Bahce
Bitkileri Boliimii’'nde yiiriitiilmiistiir. Calismada, Colc-
hicum automnale L. koklerinden elde edilen kolhisin
(C22H2506) alkoloid kimyasal mutagen olarak kulla-

nil-mistir. Denemede kullanilan bitkisel materyal 41B
[Chasselas (Vitis vinifera L.) x (Vitis berlandieri
Planch.)] anacinin cam serada, koklendirme ortaminda
koklendirildirilmis tek goz celikleri kullanilmustir.
Uygulamalar hizli siirgiin biiytimesi doneminin basinda
%0.1, %0.3, %0.5, %0.7, %0.9 ve %1.1°lik kolhisin ve
kolhisin + gliserin (%35) uygulamasi 24, 48, 72 ve 96
saat siireyle siirglin ucuna pamukla emdirme yoluyla
uygulammistir. Deneme tesadiif parselleri deneme
desenine gore 3 tekerriirlii olarak diizenlenmis olup her
tekerriirde 10 bitki olmak {izere her uygulamada 30
adet ornek kullamlmistir. Kolhisinin morfolojik degi-
sime etkileri siirgiin ucu kuruma orani ve siirgiin bii-
yiimesine (uzunluk ve ¢ap) etkileri belirlenmigtir. Sto-
ma boyutlart (uzunluk, genislik, alan ve yogunluk)’'ni
saptamak amaciyla, olgun yapraklarin 3 ayr1 bdlgesin-
den tirnak cilasi ile kaliba dokiilen stoma orneklerinin
boyutlar1 binokiiler (10 x 40 biiyiiteli) mikroskop altin-
da incelenmistir. Ayrica yapilan morfolojik tespitlerde
farklilik goriilen 240 adet 6rnegin FC analizleri yapil-
mig, DNA miktarlar1 hesaplanmistir. Elde edilen sayi-
sal degerler SPSS 17.0 ve JMP istatistik programlarin-
da Student’s t-test ile 0.05 6nem seviyesinde karsilagti-
rilmustir.

3. Sonug ve Tartisma

3.1. Siirgiin ucu kuruma orani

Kolhisin uygulamalar1 siirgiin ucunda kurumaya
neden olmustur (p<0.05, Sekil 1). En yiiksek 96 saat
%1.1°lik kolhisin uygulamasinda (%50.00 + 7.00)
belirlenmistir. Kolhisin doz ve uygulama siirelerinin
canlilik oranina etkileri arasindaki interaksiyon pozitif
yonde onemli olup uygulama siirelerine gore sirasiyla r
=0.75,r=0.51,r=0.77 ve r = 0.82 olarak farkl dii-
zeylerdedir.

Bilir (2010), kolhisin uygulamalarinda en yiiksek
canlilik oranini %0.5’lik dozdan elde etmis (%88.9),
%1°lik kolhisinin tim uygulama siirelerinde siirgiin
uglarinin kurudugunu bildirmis, uygulama siire artisiy-
la canlilik oraninda diisiis saptamistir.

Strglin ucu kuruma orani
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3.2. Siirgiin uzunlugu

Uygulamalarin siirgiin uzunluguna etkileri 6nemli-
dir (p<0.05, Sekil 2). Kontroliin siirgiin boyu 5.16 +
1.57 cm olarak saptanmis olup, en diigiik silirgiin uzun-
lugu 96 saat %]1.1°lik kolhisin uygulananlardan (2.10 +
0.45 cm) almmustir. Kolhisin dozu ve uygulama siiresi
artisinin - slirglin  uzunluguna etkileri negatif ydnde
sirastyla r = -0.71, r = -0.91, r = r = -0.74, ve -0.81;
farkli degerlerdedir.

Bu c¢alima sonuglarina benzer sekilde, Motosugi ve
ark. (2002a), koklendirme ortamina konulan tetraploid
bitkilerin diploidlere gore koklerinin daha kisa, Gloire
ve St George anacinin tetraploid olanlarinda ise siir-
giinlerin diploidlere gore daha kisa oldugunu saptamis-
lardir. Yine Motosugi ve ark. (2007), tetraploid anag
stirgiinlerinin diploidlere gore daha zayif, daha kalin ve
yiiksek yaprak agirligi tespit etmislerdir. Bilir (2010)
kolhisin doz ve siire artigtyla siirgiin uzunlugunda ki-
salma bildirmistir.

Strglin uzunlugu
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Siirgiin uzunluguna etkiler
3.3. Siirgiin ¢ap1

Siirgiin ¢aplarindaki etkiler onemsiz diizeydedir.
Siirgiin ¢ap1, 96 saat %0.7’lik kolhisin uygulamasinda
2.4440.30 mm ile 96 saat %0.3’lik uygulamada 1.90 +
0.30 mm olarak tespit edilmistir.

Motosugi ve ark. (2007), tetraploid anaglar iizerine
asilanan Kyoho (4n) asmalarinda gévde ¢ap1 ve gubuk
agirligi degerlerinin daha diigikk oldugunu saptamiglar-
dir.

3.4. Stoma uzunlugu

Yapilan kolhisin uygulamalarinin stoma uzunlugu-
na etkileri onemlidir (p<0.05, Sekil 3). Kontrolde sto-
ma uzunlugu 26.33 + 0.63 um ile en kiigiik olup 96 saat
%0.9°luk kolhisin uygulamasinda 29.47 £ 0.98 pm ile
en uzun stoma belirlenmistir. Standart sapma 72 saat
%0.1°1ik kolhisin uygulamasinda (27.85 + 1.66 pm) en
fazla bulunmustur. Uygulama siireleri ve kolhisin kon-
santrasyonunun stoma uzunlugu arasindaki kolerasyon
katsayilar1 sirasiyla r = 0.92, r = 0.09, r = 0.53 ve r =
0.54 olarak hesaplanmis olup doz ve uygulama siiresi
artis1 stoma uzunlugunu 24 saatlik uygulama diginda

diisiik diizeyde ve tiim siirelerde pozitif yonde etkile-
mistir.

Onceki calismalarda, diploid ve tetraploid bitkilerin
yaprak stoma parametreleri arasinda énemli farkliliklar
belirlenmis (Jun ve ark. 2009; Yang ve ark. 2006; Xie
ve ark. 2015); tetraploid ‘Neo Muskat’ yapraklariin
morfolojik yapisi, diploid orijinlerinden farkli oldugu,
stoma hiicre iriligi ve birim olana diisen stoma sayinin
diploid orijinlerinden %40 daha az oldugu bildirmistir
(YYamane ve Kurihara 1980).

Stoma Uzunlugu
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3.5. Stoma genigligi

Uygulamalarinin stoma genisligine etkileri 6nemli-dir
(p<0.05, Sekil 4). Kontroliin stoma genisligi 17.00 +
0.22 pum ile en disik diizeydedir. 24 saat siireyle
%1.1’lik kolhisin uygulamasinda 20.02 + 2.38 um
stoma genisligi en yiiksektir. Uygulama siireleri ve
kolhisin konsantrasyonunun stoma genisligine etkileri
pozitif yonde (sirasiyla r=0.89, r=0.15,r=0.43 ver
= 0.62) olmakla birlikte uygulama siiresine gore olduk-
ca farkl diizeydedir.

Onceki galismalarda etraploid yapraklarin diploid-lere
gore daha genis stomalara sahip oldugu belirlen-mistir
(Motosugi ve ark., 2002a; Jun ve ark., 2009).

Stoma genigligi
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3.6 Stoma alam

Kolhisin uygulamalar1 stoma alanini 6nemli 6lgiide
(p<0.05, Sekil 5) etkilemistir. 96 saat %0.9’luk kolhisin
uygulamasindan en bilyiik (589.52 + 28.16 um?2), kont-
rolde (451.35 + 11.01 pm?2) en kiigiik stoma alani dege-
ri tespit edilmistir. Uygulama siireleri ve kolhisin kon-
santrasyonunun stoma alanina etkileri pozitif yonde
strastyla r = 0.90, r =0.15, r =0.48 ve r =0.58, uygulama
stiresine gore farkli degerlerde belirlenmistir.

Bir¢ok arastirmada da kolhisin doz artisina bagh
stoma alanindada oldugu bildirilmistir (Yang ve ark.
2006; Chen ve ark. 2014; Sinski ve ark. 2014; Xie ve
ark. 2015).

Stoma Alani
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3.7. Stoma sayisi

Kolhisin uygulamalari stoma sayisinda énemli aza-
lisa neden olmustur (p<0.05, Sekil 6). En yiiksek stoma
sayist 48 saat  %0.9 kolhisin uygulamasinda
(550.45+21.54 adet mm-2), en diisiik stoma sayist ise
96 saat %0.9’luk kolhisin uygulamasindan elde edil-
mistir (410.57 £+ 32.24 adet mm-2). Doz ve siire artisi-
nin stoma sayisina etkileri negatif yonde olup koleras-
yon degerleri sirasiyla r = -0.78, r = -0.03, r = -0.34 ve
r = -0.34 ancak uygulama siirelerine gore farkli deger-
lerdedir.

Bilir (2010), kolhisin uygulamalarinin doz artigina
bagli olarak stoma sayisinda azalmaya, stoma genisligi
ve uzunlugunda da artisa neden oldugu bildirmistir.

Stoma sayisi
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3.8. Flow sitometri (FC)

FC analizlerinde yapilan uygulamarin higbirinde
ploidi seviyesi degismemistir. Kontrol bitkinin (2n)
piki 200 civarinda olurken diploid bitkilerin piki 100
civarindadir (Sekil 7). Kolhisin uygulanan tek goz
celiklerinin FC analizleriyle elde edilen DNA miktarla-
11 (pg) arasinda fark dnemsizdir. FC dl¢timiinde kontro-
lin DNA miktar1 1.028+0.093 pg olarak belirlenirken
en yiksek deger 1.104+0.057 pg ile 24 saat %0.5°lik
kolhisin uygulamasindan elde edilmis, en diisiik deger
ise 0.985+0.005 pg ile 72 saat %0.3’lik kolhisin uygu-
lamasinda belirlenmistir.

Onceki galismalarda FC analizleri ile ploidi seviye-
leri belirlenmistir (Bessho ve ark. 1999; Yang ve ark.
2006; Dhooghe ve ark. 2011; Acanda ve ark. 2013). FC
ve mikrosatellit analizleri ile alt1 5nemli ispanyol {iziim
¢esidinden (Vitis vinifera L.) elde edilen bitkilerin
somatik embriyogenesisle ismine dogrulugu test edil-
migtir. ‘Merenzao’ disinda test edilen ¢esitlerde tetrap-
loit bitkilerin elde edildigi, ‘Albarino’ c¢esidinden
oktoploid bir bitki ve ‘Torronte’s’ ¢esidinden de mik-
soploid iki bitki eldilmistir (Prado ve ark. 2010).
‘Campbell Early’ (Vitis labruscana) siirgiin u¢larindan
gelisen 3 geng bitkide farkli ploidi seviyeleri FC yon-
temiyle belirlenmistir (Noh ve ark., 2010).

Peak  ndex  Wean  Aea Amah GV Chdou
1 1000 10732 BSE 10000 78B4 036

20 00 60 800 100

FLY UvLED

Sekil 7

Diploid 41 B (iistteki sekil) ve kotrol (domates) (alttaki
sekil en uzun pik) bitkisi + kolhisin uygulanan 41 B
anaciminin (alttaki sekil ikinci uzun pik) FC sonuglart
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4. Sonug¢

Poliploidi son yiizyilda yaygin bir sekilde ¢alisilan
ve bitkilerdeki ¢esitliligin olusturulmasinda ve adap-
tasyonun saglanmasinda en dnemli mekanizmalarindan
birisidir. Dogal popiilasyonlarda gozlenen poliploidinin
bazi sonuglar1 bitki 1slahinda yapay poliploidinin uygu-
lanmasinda bir arag¢ olarak 1slahgilarin dikkatini ¢ekmis
ve ¢esitli bitki tiirlerinde poliploidinin tesviki i¢in farkli
protokoller gelistirilmistir (Satler ve ark. 2016).

Kromozom sayimmi ve FC poliploidi diizey analizi
icin dogru yontem oldugunu, iki yontemin sonuglari
arasinda anlamli bir korelasyon bulundugu ve bazi
kromozom katlama ¢alismalarinin miksoploidlere ne-
den oldugu rapor edilmistir (Thao ve ark. 2003; Eeck-
haut ve ark. 2004; Chauvin ve ark. 2005; Allum ve ark.
2007; Zhang ve ark. 2010).

Kolhisin ve orizalin gibi kimyasallar kullanilarak
stirgiin ucu ve somatik embriyolardan elde edilen ¢e-
kirdeksiz iiziim gesitlerinde in vitro autotepraploidiyi
etkileyen faktorlerin kapsamli optimizasyonu sunul-
mus, rejenerantlardaki DNA igerigi ile iligkili ve ayrica
on poliploid eliminasyonu i¢in etkili oldugu belirlen-
mistir (Sinski ve ark. 2014).

Son zamanlarda tesvikle elde edilen poliploid form-
larin gerekli piyasa Ozelliklerine heniiz ulasamadigi,
ancak 1slah c¢alismalarinda uygulama igin degerli
germplazma kaynaklarini olusturduklar: rapor edilmis-
tir (Sattler ve ark. 2016).

Bu ¢alismada kullanilan kolhisin doz ve siirelerinin
onceki ¢alismalarda (Dasp ve Mukherjes 1967; Rasso-
ulli ve Mahmoodzadeh 2005; Rasuli ve Sotudeh 2007;
Chen ve ark. 2014) kromozom katlamada etkili olduk-
larinin  bildirilmesine ragmen tarafimizdan yapilan
uygulamalarda tam poliploid bitki elde edilememistir.
Bununla birlikte kolhisinle muamele edilmis materyal-
de tespit edilen 6nemli morfolojik farkliliklar ve FC
analizlerindeki sinirli varyasyon materyalin bundan
sonraki siirecinin takibi konusunda cesaret vermekte-
dir. Uygulama yapilan bitkiler takip edilmek ve polip-
loidi ¢alismalarinda tekrar kullanilmak iizere araziye
aktarilarak izlenmektedir.

5. Tesekkiir

Bu ¢alismaya 2016-OYP-037 nolu proje ile destek-
lerinden dolayr Selguk Universitesi Ogretim Uyesi
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1/120’den daha diisiiktiir. Tespit edilen morfolojik farkliliklar ve Flow sitometri (FC)
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1. Giris

Asmanin anavatani Anadolu ¢evresi ve Mezopo-
tamya Bolgesi olup bu alanda giliniimiizden 6000 yil
oncesine ait kalintilar bulunmaktadir. Bagcilik buradan
Gilineybati Asya ve Avrupa'ya Oradan da diinyanin
diger bolgelerine yayilmistir (Kara, 2012).

Bu calismada Tokat yoresinde yaygin saraplik, sira-
lik, sofralik ve yapragi igin tretilen ‘Narince’ iiziim
¢esidi kullanilmistir. Bu ¢esidin ampelografik tanimi
(Kara, 1990) tarafindan yapilmis olup verimli, salkim-
lar1 kanath-konik, iri, sik ve dolgun; taneleri beyaz
renkli, tath, yuvarlak, orta irilikte, tane kabuklar1 orta
kalin, 2-3 ¢ekirdeklidir (Kara ve Agaoglu, 1990). Tokat
Yoresinde salamuralik yaprak ve iiziim {iretiminin bir
arada gergeklestirildigi baglarin yam sira yapragi igin
tiretim, bazi lokasyonlarda meyvenin Oniine gegebil-
mektedir (Agaoglu ve ark., 1988). Bu ¢esidinin goz
verimliligi incelenmis, 6. Goziin en verimli oldugu,
99R anacinin 1.88 salkim/gdz ile bu anacta en yliksek
salkim dogus oran1 verdigi bildirilmistir (Kara ve Aga-
oglu, 1992).

Asma 1slahinda amag, verimi arttirmak, kaliteyi
yiikseltmek, asmanin genetik yapisimi toplumun gerek-
sinimlerini kargilayacak bicimde degistirmek ve iyiles-
tirmektir. Kolhisinin 1930°Iu yillarda kesfiyle beraber
birgok bitki tiiriinde elit tiplerin ve dolayisiyla genetik
cesitliligin olusturulmasinda kullanilmaya baslanmustir.
Kolhisin, giiniimiizde kromozom katlamasi igin bitki
islahgilart tarafindan en yaygin kullanilan kimyasal
maddelerden birisidir.

Yapay yollarla tetraploid bitki eldesi i¢in siirglin
uclarma kolhisin uygulamasi ve mikro agilama yontem-
leri kombinasyonuyla ya da embriyogenik kalluslarin
kolhisin igeren ortamlarda kiiltiire alinarak rejeneras-
yon yontemleriyle elde edilebilmektedir (Tachikawa ve
ark., 1961; Barrett, 1974; Gmitter ve Ling, 1991; Aleza
ve ark., 2009).

Bu caligmada meyve kalite 6zelliklerinin {istiinli-
giiniin yan1 sira orta ve gecit kusagr iklimine adaptas-
yonunun milkemmelligi gibi nitelikleri ile ilgi ¢eken
‘Narince’ {iziim ¢esidinden global pazarin daha g¢ok
talep ettigi iri taneli ¢esit gelistirilebilmek i¢in kKimya-
sal mutagen uygulamalariyla kromozom katlanmasi
denenmistir. Bu maksatla tek goz celikleri serada kok-
lendirilerek gelisen siirgiinlere farkli doz ve siirelerde
kolhisin uygulanarak ploidi tesvikine etkileri morfolo-
jik ve sitolojik degisimin takibiyle incelenmistir.

2. Materyal ve Metod

Calisma Selcuk Universitesi, Ziraat Fakiiltesi Bahce
Bitkileri Boliimii’nde yiiriitiilmiistiir. Calismada, kolhi-
sin (CxH2506) Colchicum automnale L. koklerinden
elde edilen alkoloid kimyasal mutagen olarak kullanil-
mistir. Denemde kullanilan bitkisel materyal ‘Narince’
(Vitis vinifera L.) iziim ¢esidinin tek goz gelikleri cam
serada, torf-perlit (1:1) karigiminda koklendirilmistir.
Uygulamalar hizli siirgiin biiyiimesi doneminin basinda

%0.25, %0.50, %0.75 ve %1’lik kolhisin + gliserin
(%5) uygulamas1 48 ve 96 saat siireyle uygulanmustir.
Uygulama sonrasinda bir gurup bitki siirglin uglari
aliminyum folyo ile kapatilmis, bir kismi agik birakil-
mustir. Deneme tesadiif parselleri deneme desenine
gore 3 tekerriirli olarak diizenlenmis, her tekerriirde 5
bitki olmak {izere her uygulamada 15 adet kokli ¢elik
kullanilmistir. Kolhisinin morfolojik degisime etkileri
stirglin ucu kuruma orani ve siirgiin biiyimesine (uzun-
luk) etkileri incelenmistir. Stoma boyutlart (uzunluk,
genislik, alan ve yogunluk) olgun yapraklarin 3 ayri
bolgesinden tirnak cilast ile kaliba dokiilen stoma 6r-
neklerinin boyutlar1 binokiiler (10 x 40 biiyiiteli) mik-
roskop altinda belirlenmistir. Ayrica yapilan morfolojik
tespitlerde onemli farklilik goriilen 50 adet drnegin FC
analizleri ve DNA miktarlar1 tespit edilmigtir. Elde
edilen sayisal degerler SPSS 17.0 ve JMP istatistik
programlarinda Student’s t-test ile 0.05 6nem seviye-
sinde karsilastirilmistir.

3. Sonug ve Tartisma

3.1. Siirgiin ucu canliligi

Kolhisinin siirgiin ucuna uygulanmasi sonrasinda
acik birakilanlarda 6nemli oOl¢iide kurumaya neden
olmustur (p<0.05, Sekil 1). En yiiksek siirgiin ucu
canlilik oran1 %1°’lik 96 saat uygulama sonrasi agik
(96sa) birakilanlarda ve %0.50’1ik 48 saat uygulama
sonrasi siirgiin uglar1 kapatilan materyalde %93 + 0.15
olarak saptanmistir. Kolhisin doz ve uygulama siirele-
rinin canlilik oranina etkileri arasindaki interaksiyon
negatif yonde 6nemli (p<0.05) olup 48sk, 48sa, 96sk ve
96sa uygulamalarinda sirasiyla r = -0.53, r = -0.53, r =
-0.70 ve r = -0.28 olarak farkli diizeylerdedir.

Ayni konuda ¢alisan Bilir (2010), kolhisin uygula-
malarinda en yiiksek canlilik oranin1 %0.5°’lik dozdan
elde etmis (%88.9), %1°lik kolhisinin tiim uygulama
stirelerinde siirgiin  uglarinm  kurudugunu bildirmis,
uygulama siire artisiyla canlilik oraninda diisiis sapta-
mistir.

Siirglin ucu canhhk orani
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3.2. Siirgiin uzunlugu

Uygulamalarin siirgiin uzunluguna etkileri énemli
degildir. Kontroliin siirgiin boyu (9.07 £ 3.05 cm),
9%0.25°lik 48sk’dan en uzu siirgiin (10.42 + 3.98 cm)
almirken, en diisiik deger %0.25°lik 96 saat siireli uy-
gulamasinin ardindan siirgiin uglar1 kapatilan (96sKk)
materyalden alimmustir (5.60 = 0.94). Stabil olmayan
degisim kolhisin doz artig1 ile uygulama siiresi arasin-
daki iligskiye de yansimistir. Kolhisin doz ve uygulama
stirelerinin siirgiin uzunluguna etkileri arasindaki inte-
raksiyon 48sk’da pozitif ve digerlerinde negatif yonde
onemli (p<0.05) olup 48sk, 48sa, 96sk ve 96sa uygu-
lamalarinda sirasiyla r = 0.66, r = -0.1, r = -0.64 ve r =
-0.39 olarak belirlenmistir.

Stirgtin uzunlugu
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Yaptigimiz ¢calismada ploidi artis1 tespit edilemeden
elde edilen degerlere benzer sonuglart bildiren
Motosugi ve ark., (2002), koklendirme ortamina konu-
lan tetraploid bitkilerin siirglinlerin diploidlere gore
daha kisa oldugunu saptamigtir. Yine Motosugi ve ark.
(2007), tetraploid anag siirgiinlerinin diploidlere gore
daha zayif, daha kalin ve yiiksek yaprak agirligi tespit
etmiglerdir. Bilir (2010), kolhisin doz ve uygulama
stiresi artigiyla siirgiin uzunlugunda azalma bildirmistir.

3.3 Stoma uzunlugu

Yapilan kolhisin uygulamalarinin stoma uzunlugu-
na etkileri onemli bulunmamigir (p<0.05, Sekil 3).
Kontrolde stoma uzunlugu 31.28 + 1.27 pm degeri
gostermigken en yiiksek stoma uzunlugu %1 48sk do-
zunda 32.99 + 1.79 tespit edilirken en disiik deger ise
%0.75kolhisin ¢ozeltisinde 96sa uygulamasi ile 29.89
+ 1.16 olarak saptanmustir.

Stoma uzunlugu
34
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Uygulamalar ve kolhisin doz artis1 arasindaki kole-
relasyon 6nemli (p<0.05) olup 48sk, 48sa, 96sk ve 96sa
uygulamalarinda sirasiyla r = -0.4, r = 0.64, r = 0.07 ve
r = -0.66 olarak hesaplanmustir.

Onceki ¢alismalarda, diploid ve tetraploid bitkilerin
yaprak stoma parametreleri arasinda 6nemli farkliliklar
belirlenmis (Yang ve ark., 2006; Jun ve ark., 2009; Xie
ve ark., 2015); tetraploid ‘Neo Muskat’ yapraklarmnin
morfolojik yapisinin diploid orijinlerinden farkli oldu-
gu, stoma hiicre iriligi ve birim olana diisen stoma
sayinin diploid orijinlerinden %40 daha az oldugu
bildirilmistir (Yamane ve Kurihara, 1980).

3.4 Stoma genisligi

Yapilan uygulamalarin stoma genigligine etkileri
onemli bulunmamigtir (p<0.05, Sekil 4). Kontroliin
stoma genisligi 21.28 + 4.25 um olurken en genis sto-
ma 22.41 + 1.45 degeri ile 1%’lik kohisinin 48 saat
siire ve uygulamadan sonra siirgiin uglari agik biraki-
lanlarda belirlenmistir. En diisiikk deger ise %0.25 ko-
hisin soliisyonununda 96sa olan materyalde 18.73 =+
1.34 degeri ile tespit edilmistir.

Uygulama siire ve kolhisin doz aratiginin stoma ge-
nigligine etkileri arasindaki iliski istitistiki olarak
o6nemli oranda pozitif yonde, digerlerinde ise negatif
yonde 6nemli (p<0.05) olmakla birlikte sirasiyla r = -
0.81,r=0.38, r =-0.02 ve r = -0.54 olup uygulamalara
gore oldukga farkli diizeylerdedir.

Bazi aragtiricilarin yaptigi ¢alismalarda tetraploid
yapraklarin diploidlere gore daha genis stomalara sahip
oldugu belirlemislerdir (Yamane ve Kurihara, 1980;
Motosugi ve ark., 2002; Jun ve ark., 2009).
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Stoma eni
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3.5 Stoma alan

Kolhisin uygulamalarinin stoma alanina etkileri
onemli farklilik gostermemistir (p<0.05, Sekil 5).
Kontrolde stoma alam 667.65 £ 56.15 pm™?dir.
%0.25’lik kolhisinin 48sk’da 679.15 + 55.07 um? ile
en yiksek deger gostermisken en diisiik deger %0.75
kolhisin soliisyonunda 96sa uygulamasinda 579.35 =+
21.35 degeri oldugu belirlenmistir.

Uygulamalar ve kolhisin konsantrasyonlari arasin-
daki iliski 96sk’da pozitif digerlerinde negatif ve
onemli (p<0.05) olup 48sk, 48sa, 96sk ve 96sa sirasiyla
r =-0.92, r =-0.37, r =0.07 ve r =-0.56 olarak hesaplan-
mistir.

Onceki ¢alismalarda kolhisin doz artigina bagh
stoma alaninda da artig bildirilmistir (Yang ve ark.,
2006; Chen ve ark., 2014; Sinski ve ark., 2014; Xie ve
ark., 2015).

Stomaalani

700.00
650.00
600.00
550.00
500.00

450.00

400.00

Sera 48 S.K Sera 48 S.A Sera 96 S.K Sera 96 S.A

.Kontrol m0.25 -050 #0.75 B1.00
Sekil 5
Stoma alanina etkiler
3.6. Stoma yogunlugu

Kolhisin uygulamalar1 stoma sayisinda 48sa ve
96sa uygulamalarinda 6nemli farkliliga neden olmustur
(p<0.05, Sekil 6). En yiiksek stoma sayisi %0.75’lik

48sa’da (367.02 + 2.44 adet mm™), en diisiik stoma
say1s1 %0.5’lik 48sa’dadir (200.55 + 5.89 mm?).

Uygulamalar ve kolhisin konsantrasyonlar: arasin-
daki iligki 48sa’da pozitif, digerlerinde negatif ve
onemli (p<0.05) olup 48sk, 48sa, 96sk ve 96sa’da
sirastyla r = -0.42, r = 0.22, r = -0.1 ve r = -0.6 olarak
belirlenmistir.

Bilir (2010), kolhisin uygulamalarinin doz artigina
bagli olarak stoma sayisinda azalmaya, stoma genisligi
ve uzunlugunda da artisa neden oldugu bildirmistir.

Stoma yogunlugu
400
350

300

bbb

ERATTTT LY )

Sera 48 S.K Sera 48 S.A Sera 96 S.K Sera 96 S.A

. Kontrol m0.25 -:0.50 #0.75 ®1.00

Sekil 6
Stoma yogunluguna etkiler

3.7. Flow sitometri (FC)

Yaptigimiz FC analizleri sonucunda diploid ‘Narin-
ce’ lizim ¢esidinin piki 100 civarinda olusurken kont-
rol bitkinin (domates) piki 200 civarinda olugmustur
(Sekil 7). FC analizlerine gore 6rneklerimizin tamami-
nin piki 100 civarinda olustugundan dolayi ploidi sevi-
yesinde bir degisiklik olmadig1 belirlenmistir.

Onceki galismalarda FC analizleri ile ploidi seviye-
leri belirlenmigtir (Bessho ve ark., 1999; Yang ve ark.,
2006; Dhooghe ve ark., 2011; Acanda ve ark., 2013).
FC ve mikrosatellit analizleri ile alt1 énemli Ispanyol
iiziim gesidinden (Vitis vinifera L.) elde edilen bitkile-
rin somatik embriyogenesisle ismine dogrulugu test
edilmistir. ‘Merenzao’ disinda test edilen gesitlerde
tetraploit bitkilerin elde edildigi, ‘Albarin™o’ ¢esidin-
den oktoploid bir bitki ve ‘Torronte’s’ ¢esidinden de
miksoploid iki bitki elde edilmigtir (Prado ve ark.,
2010). ‘Campbell Early’ (Vitis labruscana) siirgiin
uclarindan geligsen 3 geng bitkide farkli ploidi seviyele-
ri FC yontemiyle belirlenmistir (Noh ve ark., 2010).
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Sekil 7

Diploid Narince (istteki sekil) ve kotrol (domates) (alttaki
sekil en uzun pik) bitkisi + kolhisin uygulanan Narince gesi-
dinin (alttaki sekil ikinci uzun pik) FC sonuglar

4. Sonug

Poliploidi son yiizyilda yaygin bir sekilde calisilan
ve bitkilerdeki cesitlilik ve adaptasyonun tartigsmasiz en
onemli mekanizmalarindan birisidir. Dogal popiilas-
yonlarda gozlenen poliploidinin bazi sonuglari bitki
1slahinda yapay poliploidi uygulanmalarinda bir arag
olarak 1slahgilarin dikkatini ¢ekmis ve cesitli bitki
tirlerinde tegviki igin farkli protokoller gelistirilmistir
(Sattler ve ark., 2016).

Kromozom sayimi ve FC, poliploidi analizi i¢in
dogru bir yontem oldugu, iki yontemin sonuglari ara-
sinda anlamli bir korelasyon bulundugu ve bazi kromo-
zom katlama ¢alismalarinin miksoploidlere neden ol-
dugu rapor edilmistir (Thao ve ark., 2003; Eeckhaut ve
ark., 2004; Chauvin ve ark., 2005; Allum ve ark., 2007;
Zhang ve ark., 2010).

Son zamanlarda tegvikle elde edilen poliploid form-
larin gerekli piyasa Ozelliklerine heniliz ulagamadigi,
ancak 1slah c¢alismalarinda uygulama igin degerli
germplazm kaynaklarini olusturduklari rapor edilmistir
(Sattler ve ark., 2016). Bu c¢alismada kullanilan kolhi-
sin doz ve siireleri Onceki caligmalarda (Das ve
Mukherjee, 1967; Rassoulli ve Mahmoodzadeh, 2005;
Rasuli ve Sotudeh, 2007; Chen ve ark., 2014) kullanila-
rak kromozom katlamada etkili oldugu bildirilmesine
ragmen tarafimizdan yapilan uygulamalarda tam polip-
loid bitki elde edilememistir. Bununla birlikte kolhisin-

le muamele edilmis materyalde tespit edilen 6nemli
morfolojik farkliliklar ve FC analizlerindeki simirh
varyasyon nedeniyle materyalin bundan sonraki gelis-
me siireci arazi sartlarinda takibe alinmstir.
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Aspir (Carthamus tinctorius L.), tek yillik, genis yaprakli, degisik renklerde ¢igek-
lere sahip, dikenli ve dikensiz gesitleri olan, kuraga dayanim bakimindan avantajli,
yag oram % 30-50 arasinda degisiklik gosteren bir yag bitkisidir. Ulkemizde bitki-
sel yag acigimizin giin gegtikge arttig1 herkesce bilinen bir gercektir. Bu nedenler-
den dolayi aspir yagl tohumlu bitkiler arasinda giderek 6nemi artan bir bitki duru-
mundadir. Bu ¢aligma, aspir gesitlerinin (Ayaz ve Linas) farkli sira arasi (20, 30, 40
cm) ve sira tizeri mesafelerde (5,10,15 cm) verim ve verim dgelerinin belirlenmesi
amactyla, Ankara kosullarinda 2015 yili aspir vejetasyon doéneminde (Nisan-
Agustos) ti¢ tekerriirlii olarak yiiritiilmiistiir. Aragtirmada bitki boyu (cm), ana sapa
bagli yan dal sayisi (adet), bitkide tabla sayis1 (adet), tablada tohum sayisi (adet),
bitki bagina tohum verimi (g), tohum verimi (kg da™), yag orami (%) degerleri
incelenmistir. incelenen karakterler bakimindan sira aras1 x sira {izeri x gesit inte-
raksiyonu dnemli diizeyde etkilesim gostermistir. Ortalama degerlere bakildiginda
ise, en yiiksek bitki bagna tohum verimi 46.53 g da™ ile 30x10 cm mesafede ve
Avyaz ¢esidinde saptanmustir. En yiiksek tohum verimi 157.7 kg da™ ve en yiiksek
yag orani da %47.90 ile yine Ayaz ¢esidinde ve 30x10 cm mesafede belirlenmistir.
Sonug olarak, ¢aligmanin yiiriitiildigi iklim ve toprak kosullarinda Ayaz ¢esidinin
Linas ¢esidine gore daha avantajli sonuglar gosterdigi ve en uygun ekim sikliginin
30x10 cm oldugu kanisina varilmistir.
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Safflower (Carthamus tinctorius L.) is an annual plant with number of thistle or
thistle less cultivars with broad-leaves, oil and different flower colored varieties.
They are tolerant to drought with varying oil percentage of 30-50%. It is known
that demand of vegetable oil is increasing every day. Therefore, safflower is an
increasingly important plant among the oil seed plants. The aim of the study was to
determine the efficiency of the safflower cultivars by maintaining 20, 30, 40 cm
row to row and 5, 10, 15 cm plant to plant distance under Ankara conditions during
2015 using cv. Ayaz and Linas. Parameters like plant height (cm), number of lateral
branches attached to the main stem, number of capsules per plant, number of seeds
per capsule, seed yield (kg da™) and oil percentage (%) were examined. Significant
interactions were noted among all evaluated parameters for row spacings x plant to
plant distances x cultivars. When the average values were taken into consideration,
the highest yield per plant was found in cv Ayaz with yield of 46.53 g. Maximum
seed yield of 157.7 kg da™ and oil percentage of 47.90% was also determined on
cv. Ayaz using 3010 cm. When the results of the research were compared collec-
tively, it was concluded that cv. Ayaz was more advantageous compared to the cv.
Linas under the tested climate and soil conditions.
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1. Giris

Aspir, tohumlarindan elde edilen yag1 ve kurak bol-
gelerde basari ile yetistirilebilmesi nedenleriyle diinya-
da 6nemi giderek artan bir yag bitkisidir (Uysal ve ark.,
2006). Bu bitki ayn1 zamanda diinyada yalanci safran
gibi isimlerle anilan, tek yillik olarak yetistirilen, genis
yaprakli, degisik renklerde ¢igeklere sahip, kuraga
dayanikl ve ortalama yag orani1 % 30-50 arasinda degi-
siklik gosteren bir bitkidir (Giirsoy ve ark., 2015).
Kurakliga dayaniminin yiiksek olmasi, toprak istekleri
bakimindan secici olmamasi ve girdi maliyetlerinin
diisiik olmas1 gibi 6zelliklerinden dolay aspir, tilkemiz
icin 6nemi giderek artan bir yag bitkisidir (Cosge ve
Kaya, 2008; Kose ve Bilir, 2017). Aspir bitkisinin en
onemli avantaji, kurakliga dayanikli olmasi ve bunun
yan1 sira tariminda mekanizasyonun kullanimina uygun
olmasidir (Pinarkara, 2007). Aspir, tek yillik, 6zellikle
yar1 kurak bolgelerde, toprak derinligi ve verimliligi az
olan yerlerde, birim alan verimi en yiiksek olan yag
bitkisidir (Kog ve ark., 2009). Ayrica aspir yagi biyodi-
zel liretimine uygunlugu bakimindan da diinyada iize-
rinde yogun arastirmalar yapilan bir bitkidir (Ogiit ve
Oguz, 2005).

Yagli tohumlu bitkilerin iiretiminin mevcut olan ta-
lebi karsilayamamasi nedeniyle her yil yagli tohum ve
tirevlerinin ithalati artmakta ve 2.5 milyon dolarin
iizerinde kaynak yurtdigina akmaktadir (Onat ve ark.,
2009, Demir ve Basalma, 2013). Ulkemiz ekolojik

Tablo 1

sartlar1 uygun olmasina ragmen, uzun yillardir siirege-
len diizenli olmayan {iretim miktar1 yag sanayinde
bitkisel yag agiginin ortaya ¢ikmasinda etkili olmustur

(Kaya ve ark., 2004; Onder ve Kahraman, 2016).
Tarimsal iiretim sistemlerinde en 6nemli faktdrlerden
birisi olan ¢evre faktorii dikkate alindiginda, siirdiiriile-
bilir tarimsal tretim sistemleri bakimindan biiyiik
6nem arz eden miinavebe hususu da dikkate alindigin-
da, dogal kaynaklarin ve gevre bilesenlerinin de dikkate
alinmasi gereklidir (Ozkan ve ark., 2017). S6z konusu
hususlar1 saglayabilecek 6nemli bir bitki olan aspir, bu
yag aciginin kapatilmasinda ¢ok dnemli alternatif bitki-
lerden birisidir (Kose, 2017).

Bu ¢aligmanin amaci; Ankara kosullarinda farkli s1-
ra arasi ve sira lizeri mesafelerin iki aspir cesidinde
verim ve verim dgelerine etkilerinin belirlenmesidir.

2. Materyal ve Yontem

Bu arastirma, 2015 yilinda Ankara Universitesi Zi-
raat Fakiiltesi deneme tarlasinda iki aspir ¢esidi (Ayaz
ve Linas)i ti¢ farkli sira arasi mesafesi (20, 30, 40 cm)
ile {i¢ sira tizeri mesafesi (5, 10, 15 c¢cm) uygulanarak
yiriitilmiistir. Caligmada materyal olarak kullanilan
aspir ¢esitleri Ankara Tarla Bitkileri Merkez Aragtirma
Enstitiisii’'nden temin edilmistir. Deneme alanmna ait
meteorolojik veriler Tablo 1°de, toprak analizi sonugla-
r1 ise Tablo 2’de verilmistir.

Deneme yerinin uzun yillar ile 2015 yilina ait meteorolojik veriler

Aylar Aylik Ortalama Sicaklik(°C) Aylik Toplam Yagig(mm) Aylik Ortalama Nispi Nem(%)

Uzun Yillar 2015 Uzun Yillar 2015 Uzun Yillar 2015
Nisan 11.2 9.1 495 23.3 60.0 55.2
Mayis 16.0 17.0 51.0 7.8 57.2 55.0
Haziran 20.1 18.4 36.1 453 52.3 67.5
Temmuz 23.5 24.2 14.7 0.8 457 42.4
Agustos 23.2 234 11.0 24.0 45.2 46.7
Toplam 162.3 101.2

*:T.C. Orman ve Su Isleri Bakanlig1 Devlet Meteoroloji Isleri Genel Miidiirliigii; Ankara

Denemenin yapildigi 2015 yilinda uzun yillara gore
toplam yagis degerinin ¢ok daha diisiik oldugu goriil-
mektedir. Ozellikle Mayis ayindaki yagisin diisiik olu-
su dikkat g¢ekicidir. Bununla beraber, yagisin aylara

dagilimina bakildiginda 2015 yilinda uzun yillara gore
alman yagisin diigik oldugu goriilmektedir. Sicaklik
degerleri uzun yillar degerlerine yakindir. Nispi nem
bakimindan ise, ayni durum séz konusudur (Tablol).

Tablo 2

Deneme yerinden alinan toprak 6rneklerinde yapilan analiz sonuglari

Yillar Toprak N P K (ppm) Organik mad- Kireg EC Tekstiir
Derinligi (%) (ppm) de(%) (%) (dS/m)

2015 20 cm 0.12 8.43 460.1 1.14 5.66 0.075 Kil
40 cm 0.13 7.09 3917 0.88 5.59 0.085 Kil

Kaynak: Ankara Universitesi Ziraat Fakiiltesi Bitki Besleme Anabilim Dali Laboratuari (2014 — 2015)

Toprak analizi sonuglart incelendiginde ise; deneme
alan1 topragmin genel olarak alkali 6zellikte, tuzsuz,
fosfor bakimindan orta diizeyde, potasyumca zengin ve

organik madde bakimindan yetersiz oldugu gériillmek-
tedir. Ayrica deneme alaninin taban suyu sorunu bu-
lunmamaktadir.
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Arastirma, Tesadiif Bloklarinda Béliinen Boliinmiis
Parseller deneme desenine gore ii¢ tekerriirlii olarak
yiriitiilmiistiir. Ana parsellerde sira arasi, alt parseller-
de sira tizeri, altin alti parsellerde ise gesitler yer al-
maktadir. Parsellerden her biri 4 m uzunlugunda ve 4
siradan olusmustur. Ekim iglemi 23 Mart 2015 tarihin-
de yapilmustir. Ekimle beraber 8 kg da™ saf N olacak
sekilde amonyum siilfat ve 7 kg da™ saf P olacak sekil-
de P,0s uygulanmigtir. Bakim igleri olarak tohum eki-
minden sonra bitkiler 20-25 c¢cm boy uzunluguna ulas-
tiklarinda deneme alanindaki yabanci otlar1 temizlemek
ve topragi havalandirarak bitkilerin daha iyi gelismesi-
ni saglamak amaciyla 1. ¢apa, bu dénemden yaklasik
bir ay sonra 2. capa yapilmustir. Bitkilerin 3-4 yaprakl
olduklar1 donemde seyreltme, seyreltmeden 10 giin
sonra sira iizeri mesafelere gore tekleme yapilmistir.

Denemede 13 Nisan ve 15 Mayis 2015 tarihlerinde
olmak {iizere iki defa sulama yapilmistir. Hasat done-

minde her parselden tesadiifi 10 bitki segilerek bitki
boyu (cm), ana sapa bagli yan dal sayis1 (adet), bitkide
tabla sayisi (adet), tablada tohum sayisi (adet), bitki
basima tohum verimi (g) 6l¢iim ve gozlemleri yapilmig-
tir. Parsellerden elde edilen tohumlarin tartilmasi ile
dekara tohum verimi hesaplanmistir. Ham yag oranlari
Soxhelet cihazi ile saptanmustir. Elde edilen verilerle
MSTAT-C bilgisayar paket/programina gore varyans
analizleri yapilmigtir. Uygulamalar arasindaki farklilik-
larin 6nem diizeyleri ise Duncan testi ile degerlendiril-
mistir (Diizgiines ve ark.,1987).

3. Arastirma Sonuglari ve Tartisma

Farkli sira aras1 ve lizeri mesafelerde iki aspir ¢esidi
ile yapilan bu c¢alismada verim ve verim 6geleri ince-
lenmis ve elde edilen verilere ait varyans analiz sonug-
lar1 Tablo 3’te verilmigtir.

Tablo 3
Farkli sira arasi ve sira iizeri mesafelerin iki aspir ¢esidinin verim ve verim dgelerine etkilerine iligkin varyans analiz tablosu
Varyasyon F Degerleri
kaynaklari Bitki Ana sapa Bitkide Tablada Bitki Tohum Yag
S.  boyu bagl yan tabla tohum bagima verimi orant
D dal sayist sayisi sayist tohum
verimi
Tekerriirler 2 2.96 79.18 1.06 0.850 3.34 1.72 0.522
SiraArasi (S.A) 2 20.10%*  935.06** 87.41%* 2565.12**  4824.10%  269.98**  7.98**
Hata; L T
SiraUzeri (8.U) 2 g15**  27.05% 186.33**  208.73** 123.08**  352.60**  18.52%*
S.AxS.U 4 7367 40.01%* 115.47**  156.10%* 101.84**  424.68**  50.97**
Cesitler 1 23.93**  0.900** 234.43**  4.15* 22.19** 16.82** 37.93**
SiraArasixCesitler 2 13.14**  6.14** 157.40**  23.12** 87.15** 161.30**  8.49**
SlraUzeriXCesitler 2 40.52** 8.73** 90.79** 3.79* 29.37%* 62.88%* 10.03**
S.AxS.UxCesitler 4 4.58** 7.49** 49.34** 7.56** 21.99** 161.76**  11.30**
Hata, K[ e C e e e
Genel e
CV% 1.89 3.84 2.38 2.48 2.63 0.58 2.14

**p<0.01, * p<0.05

Tablo 3 incelendiginde sira arast mesafeler bakimindan
bitki basina tohum veriminde 0.05, diger 6zelliklerde
0.01 diizeyinde onemli farkliliklar bulunmustur. Sira
iizeri bakimindan tim o&zelliklerde 0.01, gesitler baki-
mindan ise tablada tohum sayis1 6zelliginde 0.05,
diger ozelliklerde ise 0.01 diizeyinde 6nemli farklilik
olusmustur. Tlim parametrelerde sira arasi x sira iizeri
ve sira arast x c¢esitler bakimindan istatistiksel olarak
0.01 diizeyinde onemli etkilesim gOriilmistiir. Sira
iizeri x gesitler bakimindan ise, tabladatohum sayisi

Tablo 4

ozelliginde 0.05, diger oOzelliklerde 0.01 diizeyinde
etkilesim gostermistir. Ayrica, tiim parametrelerde sira
arasit X sira iizerix c¢esit interaksiyonu bakimindan
istatistiksel olarak 0.01 diizeyinde onemli etkilesim
gorilmiistiir.

3.1.Bitki boyu (cm)

Aspir bitkisinde farkli sira arast ve iizeri mesafelerin
bitki boyuna etkisi Tablo 4’te  verilmistir

Farkli sira aras1 ve lizeri mesafelerin iki aspir ¢esidinin bitki boyuna iliskin ortalama degerler tizerindeki etkileri

Siraarasi (cm)

Bitki boyu (cm)

Sira iizeri(5 cm)

Sira iizeri(10cm)

Sira iizeri(15 cm)

Ayaz Linas Ayaz Linas Ayaz Linas
20 111.1 fg** 103.6 h 103.6 h 106.4 gh 111.3fg 113.2 def
30 1179 cd 117.2 cde 124.7 ab 126.1a 101.8 h 110.5fg
40 116.8 cde 112.2 ef 103.8 h 113.6 def 106.6 gh 120.3 be
Ortalama 1153 A 111.0 AB 110.7 AB 1154 A 106.6 B 1146 A

**Harfler %1 diizeyinde farkli gruplar1 gostermektedir
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Tablo 4 incelendiginde en kisa bitki boyunun (101.8
cm) 30x15 cm ekim sikhiginda ekilen Ayaz ¢esidinden
elde edildigi goriilmektedir. En uzun bitki boyu (126.1
cm) ise 30x10 cm ekim sikliginda yetistirilmis olan
Linas ¢esidinde elde edilmistir. Yildirim ve ark.(2005)
farkli azot ve fosfor dozlar1 uyguladiklar1 calismada,
azot ve fosfor dozlar1 arasindaki interaksiyonun énemli
oldugunu ve aspir cesidinde en uzun bitki boyunu
68.93 cm olarak saptadiklarini bildirmislerdir. Benzer
sekilde, Oztiirk ve ark. (2009) pH’s1 hafif alkali (7.70)
olan deneme alaninda sulu ya da kuru kosullarin aspir
¢esitleri tizerine etkisini 6nemli bulmuslar, en uzun
bitki boyunu 105.5 cm olarak bildirmislerdir. Bununla
birlikte bu ¢alismada da deneme alaninin toprag: alkali
Ozelliktedir. Alkali toprak kosullarimin aspirde bitki
boyunun uzamasinda etkili oldugu distiniilmektedir.
Uysal ve ark.(2006) toplama aspir populasyonundan
secilerek gelistirilen aspir hatlarmin ¢esitlerle karsilas-
tirilmast amactyla yaptiklar: calismada alkali (pH dege-
ri 7.8), potasyum bakimindan zengin (75.4 kg da™ K0)
ve organik madde bakimindan fakir (%1.1) toprak
kosullarinda yaptiklar1 ¢alismada en yiiksek bitki bo-
yunu 101.0 cm olarak bildirmislerdir. Ayrica yillar ve

Tablo 5

genotipler bakimindan 6nemli farkliliklar saptamiglar-
dir. Nacar ve ark. (2016) yazlik olarak ekilen aspir
bitkisinde sulama uygulamalarinin verim ve yag kalite-
si iizerine etkilerini belirlemek amacryla yaptiklar
calismada, en uzun bitki boyunu 87.3 c¢cm olarak bil-
dirmislerdir. Cesitlerin genetik yapilarinin farkli olmasi
ve ¢evre kosullarinin da etkisi ile uygulamalarin etkile-
rinin farkli olabilecegi arastiricilar tarafindan ifade
edilmektedir (Oztiirk ve ark., 2009). Bu nedenle gesit
farki, iklim ve toprak kosullari ile sira arasi ve sira
tizeri mesafelerin farkliligindan dolay1 bitki boyu dege-
rinin ¢aligmalarda farkli oldugu disiiniilmektedir. Bu
calismada da, 30x10 cm mesafesinde ve Linas ¢esidin-
de en uzun bitki boyu elde edilmis olup, daha az ya da
fazla mesafelerde bitki boyunun her iki g¢esitte de ki-
saldig1 sonucuna varilmistir.

3.2.Ana sapa bagh yan dal sayisi (adet)

Aspir bitkisinde farkli sira arasi ve iizeri mesafelerin
ana sapa bagl yan dal sayisina etkisi Tablo 5’te veril-
mistir.

Farkl1 sira arasi1 ve iizeri mesafelerin iki aspir ¢esidinin ana sapa bagli yan dal sayisina iliskin ortalama degerler

Siraarasi (cm)

Ana sapa bagl yan dal sayis1 (adet)

Sira iizeri (5 cm) Sira iizeri(10cm) Sira tizeri (15 cm)

Ayaz Linas Ayaz Linas Ayaz Linas
20 9.06 fg** 9.16fg 10.47 cde 10.37 cde 8.96 fg 9.10 fg
30 10.40 cde 10.67 bcde 12.67 a 1157b 9.93 def 9.80 ef
40 11.03 bc 10.50 cde 8.96 fg 9.13 fg 8.80¢ 10.90 bcd
Ortalama 10.17 AB 10.11 AB 10.70 A 10.36 A 9.233 B 9.933 AB

**Harfler %1 diizeyinde farkli gruplar gostermektedir

Caligmada ana sapa bagli yan dal sayisi en az 8.80 adet
ile 40x15 cm mesafede yetistirilen Ayaz, en fazla 12.67
adet ile 30x10 cm bitki sikliginda yetistirilen Ayaz
cesidinde saptanmustir (Tablo 5). Ozel ve ark.(2004)
Harran ovasi kosullarinda farkli sira iizeri mesafelerde
ve farkli zamanlarda ekim yaptiklari aspir bitkisinin
artan sira {izeri mesafelerine bagli olarak yan dal sayi-
simin 6nemli diizeyde arttigini bildirmislerdir. Bu du-
rumun bitkilerin gelismeleri sirasinda daha genis bir
alana sahip olmalarindan kaynaklandigi diisiiniilmekte-
dir. Ayrica denemenin 1. yilinda 2. yila gore daha yiik-
sek yagis gerceklesmis olup, 1. yildaki yan dal sayisi
degeri 2. yildakinden daha yiiksektir. Dolayis1 ile yagi-
sin yan dal sayis1 lizerine 6nemli etkisi olmustur. Ayn1
sekilde Oztiirk ve ark.(2009) sulu ve kuru kosullarda
denemeye aldiklar1 aspir gesitlerinin yan dal sayisim
sulu kosullarda daha fazla saptadiklarini bildirmisler-
dir. Kunt (2011) Konya kosullarinda kislk olarak ye-
tistirdigi aspir bitkisinde farkli sira iizeri mesafelerin
yanisira yabanci ot miicadelesinin de verim ve kalite
iizerine etkilerini tespit etmek amaciyla yaptigi c¢alis-
masinda, dal sayisin1 en fazla 9.47 adet ile 15 cm sira

tizeri mesafeden elde ettigini bildirmistir. Caligmanin
yapildigi deneme yeri alkali &zellikte olup, deneme
yilinda fazla yagis alinmigstir. Aspir bitkisinde alkali
ozellikte topraklar ve fazla yagisin dal sayisini artirdigi
diistintilmektedir. Hatipoglu ve ark. (2012) Sanliurfa
ekolojik sartlarinda farkli aspir gesitlerinin uygun ekim
zamanlarimin belirlenmesi amaciyla yaptiklari ¢aligma-
da en fazla yan dal sayisin1 10.7 adet olarak bildirmis-
lerdir. Kaya ve ark. (2015) aspir hat ve cesitleri ile
Eskisehir kosullarinda yaptiklar1 ¢alismada, en fazla
yan dal sayisim1 4.60 adet olarak bildirmislerdir. Bitki-
lerde dallanmanin ¢esit 6zelligi olmasina karsin yapilan
uygulamalar ve ekolojik faktorlerden etkilendigi arasti-
ricilar tarafindan bildirilmektedir Gencer ve ark.
(1987). Dolayisiyla arastiricilarin yaptigi ¢aligmalarda
yan dal sayilar1 arasinda farkliliklar saptanmistir. Ca-
lismanin yapildig1 iklim ve toprak kosullarinda ana
sapa bagli yan dal sayisi 30x10 cm mesafede Ayaz
¢esidinde en optimum sonucu vermistir. Bu mesafele-
rin disindaki diger uygulamalar optimumdan uzak
sonuglar gostermiglerdir.
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3.3.Bitkide tabla sayist (adet)

Aspir bitkisinde farkli sira arast ve iizeri mesafelerin
bitkide tabla sayisina etkisi Tablo 6’da verilmistir.

Tablo 6

Farkl1 sira arasi ve {izeri mesafelerin iki aspir ¢esidinin bitkideki tabla sayisina iligkin ortalama degerler

Siraarasi (cm)

Bitkideki table sayisi (adet)

Sira iizeri(5 cm) Sira tizeri(10cm) Sira iizeri(15 cm)

Ayaz Linas Linas Ayaz Linas
20 20.33 ij** 21.43i 25.15fg 19.63jk 23.03h 26.00 ef
30 25.97 ef 25.17fg 32.77b 36.00 a 26.33 ef 28.67d
40 24.33 gh 26.93¢ 24.47 gh 29.67 cd 18.73k 30.67 ¢
Ortalama 23.54 BC 2451 B 2747 A 2843 A 22.70 C 2844 A

**Harfler %1 diizeyinde farkli gruplar1 gostermektedir

Tablo 6’nin incelenmesiyle goriilecegi gibi en diisiik
bitkideki tabla sayisi 18.73 adet olarak saptanmis olup,
en fazla tabla sayist 36 adet olarak belirlenmistir. En
diisiik deger 40x15 cm, en yiiksek deger ise 30x10 cm
mesafede Linas ¢esidinde belirlenmistir. Kirict (1998)
aspir ¢esitlerine giberallik asit uyguladigi ¢alismada
bitki basina en fazla dal sayisini1 25.8 adet olarak sapta-
digim bildirmistir. Eren (2002) aspir ¢esitlerini kislik
ve yazlik olarak ekerek verim ve verim 6geleri ile kali-
te lzerine etkilerini belirlemek amaciyla yiriittigi
calismada, tabla sayisinm1 17.6 adet olarak saptadigimi
bildirmistir. Atabey (2009) farkli ekim zamanlarimin
aspir gesitlerinin 6zelliklerine etkilerini inceledigi ¢a-
lismada, bitki basina en fazla tabla sayisini1 20.33 adet
olarak saptamustir. Katar ve ark. (2012) Ankara kosul-
larinda farkli azot dozlar1 uyguladiklari aspir ¢esidinde
tabla sayisin1 en fazla 19.53 adet olarak saptadiklarin
bildirmislerdir. Baydar ve Erbas (2016) verim, yag ve
oleik asit igerigi yiiksek hat gelistirmek amaciyla yap-

3.4.Tablada tohum sayisi (adet)

Aspir bitkisinde farkli sira aras1 ve iizeri mesafelerin
tablada tohum sayisina etkisi Tablo 7°de verilmistir.

Tablo 7

tiklart ¢alismada; tabla sayisin1 5.4-12.8 adet arasinda
saptadiklarin1 bildirmislerdir. K&se ve Bilir (2017)
aspir bitkisinde farkli sira arasi mesafeler ve ekim
normunun etkilerini inceledikleri ¢alismada, genel
olarak artan sira arasi ve azalan ekim normu uygulama-
lar1 ile bitkide tabla sayisinda artiglar meydana geldigi-
ni bildirmislerdir. Aspir bitkisinin yapist incelendigin-
de ana sap iizerinde birinci dereceden yan dallarin
oldugu goriilmektedir. Bu yan dallar da ikinci derecede
yan dallardan olusmaktadir. Bitkide hem birinci hem
de ikinci derecede dallar da birer tabla ile sonlanmak-
tadir. Bu nedenle aspirde dal sayist dolayli yonden
tabla sayisimi belirlemektedir (Uysal ve ark., 2006).
Cesit ozelliginden kaynaklanan sebeplerle bitkideki
tabla sayis1 degisebilmektedir. Yapilan bu ¢alismada da
cesit Ozelligi, sira arasi ve lizeri mesafelerin yani sira
iklim ve toprak kosullar1 farkliliklar1 nedeniyle diger
aragtirmalardan farkli sonuglar elde edildigi diisiiniil-
mektedir.

Farkli sira arasi ve iizeri mesafelerin iki aspir ¢esidinin tablada tohum sayisina iligkin ortalama degerler

Sira arasi (cm) Tabladaki tohum sayis1 (adet)

Sira iizeri(5 cm) Sira tizeri (10cm) Sira lizeri(15 cm)

Ayaz Linas Ayaz Linas Ayaz Linas
20 18.57 j** 20.731i 25.60 h 2443 h 25.90 h 25.43h
30 35.63f 31.90¢g 47.17 a 47.00 a 40.33 bc 36.33 ef
40 39.33 cd 39.33 cd 35.87f 38.20 de 41.43Db 42.23b
Ortalama 3118 C 30.66 C 36.21 AB 36.54 A 35.89 AB 3467 B

**Harfler %1 diizeyinde farkli gruplar1 gostermektedir

Tablo 7 incelendiginde tablada tohum sayist en az
18.57 adet ile 20x5 cm bitki sikliginda ekilen Ayaz
¢esidinde elde edilmistir. En fazla ise 47.17 adet ile
30x10 cm mesafede ve yine Ayaz cesidinden elde
edilmistir. Kaya ve ark. (2004), iki yil yiriittiikleri
arastirmalarinda aspir bitkisine bes farkli ethephon
dozunu (0, 5, 10, 20 ve 40 g da™) sapa kalkma done-
minde uygulamislardir. Tohum sayis1 6zelliginde 50 g
ha™ ethephon dozuyla énemli artislar oldugunu bildir-

mislerdir. Icel (2005) aspir ¢esidine farkli zamanlarda
dozlarda humik asit uyguladigi ¢alismada en fazla
10.47 g bitki™ olarak saptadigini bildirmistir. Uysal ve
ark.(2006) Isparta populasyonundan gelistirdikleri aspir
cesitleri ve hatlarinin tarimsal 6zelliklerini belirlemek
amaciyla yaptiklar1 ¢alismada bitkideki tohum sayisin
en fazla 24.3 adet olarak belirlediklerini bildirmislerdir.
Oztiirk ve ark.(2009) aspir cesitlerini sulu ve kuru
kosullarda yetistirmislerdir. Calisma sonucunda sulu
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kosullarda bitkideki tohum sayisimi en fazla 29.8 adet
olarak saptamig olmalarina ragmen kuru kosullarda
25.2 adet olarak bildirmislerdir. Aspir bitkisinde tabla
sayisinin yani sira tabladaki tohum sayisi da 6nemli bir
verim kriteridir. Bununla birlikte tabladaki tohum say:-

2006, Oztiirk ve ark., 2009). Arastirmanin yapildig
toprak kosullarinda en optimum sonuglar 3010 cm
mesafede Ayaz cesidinden elde edilmistir. Sira lizeri ve
sira arasi mesafe azaldikca tabladaki tohum sayisi da
azalmustir.

st tabla iriligi ile de dogrudan iligkilidir (Uysal ve ark.,
3.5.Bitki basina tohum verimi (g)

Aspir bitkisinde farkli sira arast ve iizeri mesafelerin
bitki bagina tohum verimine etkisi Tablo 8’de verilmis-

tir.

Tablo 8
Farkl1 sira arasi ve iizeri mesafelerin iki aspir ¢esidinin bitki basina tohum verimine iligkin ortalama degerler

Sira arasi (cm) Bitki bagina tohum verimi ()

Sira iizeri (5 cm) Sira iizeri (10cm) Sira tizeri (15 cm)

Ayaz Linas Ayaz Linas Ayaz Linas
20 18.67 21.83i 22.53i 26.57 h 22101 31.37¢g
30 32.77 fg 33.67 ef 46.53 a 44.60 ab 39.00d 35.33e
40 39.33d 42.17¢c 41.77c 37.90d 42.70 bc 42.43 ¢
Ortalama 30.26 D 3337 C 36.94 A 35.54 ABC 34.60 BC 36.38 AB

**Harfler %1 diizeyinde farkl1 gruplar1 gostermektedir

Caligmada bitki bagina tohum verimi en diisiik 18.67 g
olarak 20x5 cm, en yliksek 46.53 g olarak 30x10 cm
ekim sikliginda ekilen Ayaz ¢esidinde saptanmigtir
(Tablo 8). Kaygisiz ve Aydin (1981) Diyarbakir’da altt
aspir cesidi ile yaptiklar1 arastirmada, bitkide tohum
veriminin en yiiksek 12.8 g olarak belirlendigini bil-
dirmislerdir. Baydar (2000) giberellik asit dozlarinin
aspir bitkisinde degisik ozelliklere etkisini inceledigi
calismada, bitkileri izole edilmis ve agik sartlarda ye-
tistirmistir. Calisma sonucunda en fazla bitki basina
tohum verimi 8.48 g bitki™ olarak agik kosullarda ye-
tistirilen bitkilerden elde dilmistir. Kaya ve ark. (2004)

3.6.Tohum verimi (kg da™)

Aspir bitkisinde farkli sira arast ve iizeri mesafelerin
tohum verimine etkisi Tablo 9°da verilmistir.

Tablo 9

aspir ¢esidine uyguladiklar1 degisik etephon dozlarinin
verim ve verim Ogelerine etkilerini inceledikleri galig-
mada, bitki bagina tohum verimini en fazla 2.68 g ola-
rak belirlediklerini bildirmislerdir. Kunt (2011) farkli
sira iizeri mesafeler uygulayarak yaptigi calismada, en
fazla tohum verimi degerini 10 cm sira iizeri mesafede
belirledigini bildirmistir. Bitki basina tohum verimi
degeri tohum verimi iizerine etkili bir faktordiir. Bu-
nunla birlikte calismada, Ozellikle sira arasi mesafe
azaldik¢a bitki basina tohum veriminin de azaldig
belirlenmistir.

Farkl1 sira arasi ve tizeri mesafelerin iki aspir ¢esidinin tohum verimine iligkin ortalama degerler

Sira arasi (cm) Tohum verimi (kg da™)

Sira iizeri (5 cm) Sira tizeri (10cm) Sira iizeri (15 cm)

Ayaz Linas Ayaz Linas Ayaz Linas
20 121.9 hi** 123.6h 12141 1315f 1314 f 133.1 ef
30 132.4 ef 1335e 157.7a 142.7 b 136.0d 137.3d
40 137.3d 128.3¢g 131.7 ef 127.7¢9 135.7d 104.0c
Ortalama 1306 C 1285 D 136.9 A 1339 B 1343 B 136.8 A

**Harfler %1 diizeyinde farkli gruplari gostermektedir

Caligmada Tablo 9’un incelenmesiyle de goriilecegi
gibi, en diisiik tohum verimi dekara 104.0 kg olarak
40%15 cm bitki sikliginda ekilen Linas ¢esidinde belir-
lenmistir. En yiiksek tohum verimi ise 30x10 cm mesa-
fede 157.7 kg da™ olarak Ayaz cesidinden elde edilmis-
tir. Bayraktar (1995) liglincii generasyon aspir melezi

ile yapmis oldugu c¢aligmada, tane verimini en yliksek
115.26 kg da™ olarak saptadigmni bildirmistir. Kaya ve
ark. (2015) baz ileri kademedeki aspir hatlarinin Eski-
sehir sartlarinda performanslarini belirlemek amaciyla
yaptiklart ¢aligmada, tohum verimini en fazla 191 kg
da™ olarak saptadiklarmi bildirmislerdir. Camas ve ark.
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(2007) Kuzey Tirkiye sartlarinda yetistirdikleri aspir
bitkisinin dekara tohum verimini en fazla Giimiishaci-
kdy lokasyonunda 248.2 kg olarak bildirmislerdir. Ko¢
ve ark.(2009) Konya kosullarinda aspir ekim zamanini
belirlemek amaciyla yaptiklari ¢aligmada, tohum veri-
mini en yiiksek 465.75 kg da™ olarak belirlemislerdir.
Hatipoglu ve ark. (2012) Sanlurfa’da aspir gesitleri
icin uygun ekim zamaniin belirlenmesi amaciyla
yaptiklari ¢calismada, en yiliksek tohum verimini 426 kg
da™ olarak saptadiklarint bildirmiglerdir. Katar ve ark.
(2015) uyguladiklar1 azotlu giibreyi bolerek bitkinin

3.7.Yag orani (%)

Aspir bitkisinde farkli sira aras1 ve tizeri mesafelerin
yag oranina etkisi Tablo 10°da verilmistir.

Tablo 10

degisik gelisme donemlerinde uyguladiklar ¢aligmada,
yillarin ve uygulamalarin ortalamalarina ait tohum
verimi degerini 185.18 kg da™ olarak bildirmislerdir.
Aspir bitkisinin bir yag bitkisi olmas1 ve yaginin da
tohumundan elde edilmesi nedeniyle bitkinin tohum
veriminin artirilmasi en 6nemli 1slah amacidir (R6bbe-
len ve ark.1989). Bu nedenle yagli tohumlu bitkilerde
tohum verimi onemli olup, en yiiksek tohum verimi
icin uygun sira arasi ve iizeri mesafede ekim yapmak
O6nem tagimaktadir.

Farkl1 sira arasi ve iizeri mesafelerin iki aspir ¢esidinin yag oranina iligkin ortalama degerler

Sira arasi (cm)

Yag orani (%)

Sira iizeri(5 cm) Sira iizeri(10cm) Sira tizeri(15 cm)

Ayaz Linas Ayaz Linas Ayaz Linas
20 41.53 fg** 42.77 efg 40.93¢g 45.00 cde 42.93 efg 46.37 abc
30 42.93 efg 41.97 fg 47.90 a 47.33 ab 37.03h 42.93 efg
40 45.53 bced 45.47 bced 42.77 efg 44.70 cde 44.67 cde 43.83 def
Ortalama 43.33 AB 43.40 AB 43.87 AB 45.68 A 4154 B 4438 A

**Harfler %1 diizeyinde farkli gruplar1 gostermektedir

Tablo 10 incelendiginde, en diisiik yag orant % 37.03
ile Ayaz ¢esidinde 30x15 cm mesafesinde elde edilmis-
tir. En yiiksek yag orani ise% 47.90 ile Ayaz ¢esidinde
30x10 cm mesafede elde edilmistir. Aspir bitkisinin
yag bitkisi olmasi nedeniyle en 6nemli kalite kriterle-
rinden birinin tohumun yag orani oldugu arastiricilar
tarafindan bildirilmektedir (Oztiirk ve ark., 2009; Kah-
raman, 2017). Aspir bitkisinde tohum kabugunun ince
olmast ile ¢ogunlukla yag orani artarken, tane verimi
ters orantili olarak azalmaktadir (Weiss, 1983). Yildi-
rim ve ark. (2005) aspirde farkli azot ve fosfor dozlari-
nin verim ve kalite 6zelliklerine etkilerini inceledikleri
calismalarinda, en fazla yag orammin % 28.47 olarak
saptanuglardir. Oztiirk ve ark. (2007) yaptiklari galis-
mada, ham yag oranini iki yillik ¢caligma sonucunda en

4.Sonug

Farkli sira aras1 ve sira iizeri mesafelerin aspir bitkisi-
nin verim ve verim dgeleri ile yag oranina etkilerini
belirlemek amactyla yapilan bu ¢aligmada, genel olarak
incelenen Ozellikler bakimindan en avantajli sonuglar
30x10 cm sira arast ve sira lizeri mesafelerde Ayaz
cesidinden elde edilmistir. Incelenen aspir gesitlerinde
tohum verimi 157.7 kg da™ ile 30x10 cm mesafelerde
ve Ayaz ¢esidinde saptanmustir. Yagh tohumlu bitki-
lerde yag orani ¢ok 6nemli bir faktor olup, caligmada
en fazla yag oram1 % 47.90 ile yine Ayaz ¢esidinde

yiiksek % 22.60 ve % 28.66 olarak elde edildigini ifade
etmislerdir. Tongug¢ ve Erbas (2009) 39 aspir genotipi
ile yaptiklar1 ¢alismada, yag oraninin % 22.5-33.3
arasinda degisim gosterdigini bildirmislerdir. Kaya ve
ark. (2015) baz ileri kademe aspir hatlarinin Eskigehir
kosullarindaki performanslarini inceledikleri ¢aligmala-
rinda, en fazla yag oranini % 36.6 olarak saptamislar-
dir. Yag oran1 yagistan ¢ok etkilenen bir dzellik olup,
calismalar arasindaki farkliligin yagis farkindan ileri
geldigi distnilmektedir. Calismanin yapildigr iklim
kosullarinda en fazla yag oram1 3010 cm mesafede
Ayaz gesidinden elde edilmistir. Diger mesafelerde yag
orani azalmustir.

belirlenmistir. Ozellikle kirag bolgelerde yetistirilecek
onemli bir yag bitkisi olan aspirin tohum ve yag orani-
nin gelistirilmesi gereklidir. Farkli iklim ve toprak
kosullarinda denemelerin yiiriitillerek verim, verim
ogeleri ve ozellikle de yag oraninin artirilmasi gerekli-
dir. Bununla birlikte alkali toprak kosullar1 ve fazla
yagis alan bolgelerin aspir tarimina uygun oldugu dii-
siinilmektedir.
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1. Giris

Nigella cinsinin en ¢ok kullanilan tiirleri Nigella
sativa ve Nigella damascena’dir (Turner, 2004).
Nigella sativa Orta dogu, Bati Avrupa, Dogu ve Orta
Asya’da yetigirken Nigella damascena Akdeniz’in bazi
bolgelerine oOzgidiir ve Giliney Avrupa, Kirim,
Kafkasya ve Orta Asya’da dogal olarak yetisir
(Dauksas ve ark. 2002; Aljabre ve ark., 2005). Her iki
tiirtin tohumlar1 aromatik bir tada sahip olmakla birlikte
doguda ekmek ve peynir gibi gida maddeleri i¢in gesni
olarak yaygin bir sekilde kullanilmaktadir (Agradi ve
ark. 2001). Nigella sativa tibbi alanda ve yiyecek
formasyonlarinda Nigella damascena ile
kargilastirlldiginda  ¢ok  daha  yaygin  olarak
kullanilmaktadir. Bu yilizden Nigella sativa daha
kapsamli olarak arastirilmaktadir (Dauksas ve ark.
2002).

Nigella sativa tohumu gida amagli olarak ve
farmasotik alanda gesitli kullanimlara sahiptir. Tohum
cay, kahve veya ekmeklere eklenmekte, konserve
iiretiminde kullanilmaktadir. Ogiitiilmiis tohum bal ile
karistirilabilmekte veya salatalara serpilmektedir. Buna
ek olarak tohumun yararlarini arastiran birgok insan
kapsiil formundaki yagini almaktadir.  Bazi insanlar
yagt sedef hastaligt ve egzema gibi deri
rahatsizliklarinin ~ tedavisinin  yaninda kozmetikte
haricen kullanmaktadirlar. Yagin balmumu ile karigimi
yaniklarda, deri enfeksiyonlarinda, eklem agrilarini
azaltmada, nemlendirici ve kirigik 6nleyici ajan olarak
kullanilabilmektedir. Bu kullanimlara ilave olarak
tohumlar1 dogal bir ilag olarak kullamildig1 gibi baharat,
karminatif, c¢esni ve aromatik amacglt olarak genis
kullamma  sahiptir. Geleneksel olarak ditiretik,
diyaforetik, stomasik, karaciger kuvvetlendirici ve
dijestif olarak kullanilmaktadir. Diger maddelerle
birlikte  hazirlanan preparatlart agiz  kokusunu
gidermenin yaninda diyare, hazimsizlik ve dispepside
kullanilmaktadir (Ali ve Blunden, 2003, El-Dakhakhny
ve ark. 2000; Ramadan, 2007).

Bitki yetistiriciliginde ilk asama tohum ekimi ve
cimlenmesidir. Iyi bir ¢imlenme ve toprak ¢ikisi
bitkisel verimliligin en 6nemli asamalarindan birini
olusturmaktadir. Cimlenme doneminde, ¢imlenmesi
zor ve diizensiz olan bitki tohumlari, ekim yapilan
ortamda heterojen bir ¢ikis gerceklestirdiklerinden
gerek tarla uygulamalar1 gerekse verim agisindan
onemli kayiplara neden olmaktadir. Diizensiz ve geg
¢imlenme ile birlikte olusan yabanci ot, hastalik ve
zararllar, bitki gelisimini yavaglatarak hem verimde
hem de iirliniin kalitesinde olumsuz etki yapmaktadir
(Muhyaddin ve Wiebe, 1989).

Cimlenme; tohumun dinlenme asamasindan bitki
olusturma asamasina gegisi saglayan bir periyot olup,
tohumdan radikula-kokeiik ¢ikiginin  goriildiigi ana
kadar devam etmektedir (Eser wve ark. 2005).
Cimlenme tohum biinyesine su alimiyla baslar ve
kalkanciktaki  (scutellum) sitaz (cytase) enzimi

endosperm hiicrelerinin zarlarini eritir. Daha sonra
aleuron tabakasindaki enzimler aktif hale geger ve
endospermi par¢alar. Bu enzimler diyastaz nisastalari
sekere, proteaz proteinleri amino asitlere, lipaz yaglari
yag asitlerine dontistiiriilmektedir. Suda eriyebilir besin
maddelerine  doniisen  bu  organik  besinler,
kalkanciktaki iletim demetleri ile kdke¢iik (radicula) ve
tomurcugun (plumula) biiyiimesinde kullaniimaktadir
(Emeklier, 2005).

Diisiik ve yiiksek toprak sicakligi, tohumlarin kalin
kabuga sahip olmasi, toprak kaymak tabakasi, agir
biinyeli toprak, toprak tuzlulugu, kuraklik gibi kosullar
tohumlarda strese sebep olarak ge¢c ve diizensiz
¢imlenmeye veya c¢imlenmenin hi¢ olugmamasina
neden olmaktadir (Heydecker ve Coolbear,1977).

Cesitli i¢ ve dig faktorler nedeniyle tohum
cimlenmesinin onlenmesi olayr durgunluk (dormansi)
olarak bilinmektedir. Dormansi olayi, uygun olmayan
cevre kosullar1 ve tohumun morfolojik ve fizyolojik
ozelliklerinden kaynaklanabilmektedir. Bazi
tohumlarda ¢imlenme, tohum i¢indeki Onleyici
mekanizmalar ~ tarafindan  engellenir. Bu  gibi
mekanizmalarin ~ ¢imlenmeden  6nce  giderilmesi
gerekmektedir (Sehirali, 2002).

Durgunlugun nedenleri arasinda tohum kabugunun,
suya ve gazlara karsi gecirimsizligi embriyonun
olgunlagsmamasi, sicaklik ve 1sik yoOniinden 6zel
istekler, biliyiime Onleyicilerin, bulunmasi ve
¢imlenmede embriyo geligmesini, kdk yayilma ya da
biiylimesini siirlandiran mekanik engeller
sayilabilmektedir. Durgunluk bu faktérlerin biri ya da
bir kaginin etkisi sonucu olusabilmektedir. Tohumda
durgunluk olayt sorunlar yaratabilmekte ve bu
sorunlardan en dnemlisi, yeterli diizeyde ¢imlenmenin
elde edilmemesidir (Sehirali, 2002). Bu olumsuz
kosullarda tohumun giiciini (vigor) artirmak,
¢imlenmeyi hizlandirmak ve homojenlestirmek igin
farkli sekillerde uygulama alani bulunan priming ve
bazi on ¢imlendirme teknikleri sayesinde tohum
giciinde oOnemli artiglar gergeklestirmek mimkiin
olmustur (Heydecker ve Coolbear, 1977). Temel olarak
Bradford (1986) ve Khan (1992) tarafindan ifade
edildigi iizere, tohumlar iizerinde yapilan iglemler 4
farkli  sekilde yiiriitilmektedir. Bunlar sirasiyla
tohumlarin suda, bitki biiylime diizenleyicilerinde,
ozmotik  soliisyonlarda  1slatilmast  ve  mikro
elementlerin tohuma uygulamas: geklinde 6zetlenebilir.
Tohumlarin  ¢imlenme  performanslarin1  artirmak
amaciyla priming uygulamalarinda yaygin olarak bazi
hormonlar (oksinler, gibberellinler ve sitokininler) ile
inorganik tuzlar (potasyum nitrat, hidrojen peroksit,
thiourea vb.) da kullanilmaktadir (Heydecker ve
Coolbear,1977). Cimlenme ve fide ¢ikiginda biiyiik
kayiplar, iiretimde Onemli aksamalar olusur. Bu
aksakliklarin ortadan kaldirilabilmesi veya azaltilmasi
icin optimum kosullarin olusturulmasi gerekir. Ancak
dogada optimum kosullar1 yakalamak tamamen
miimkiin olamamaktadir. Boyle durumlarda ise
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tohumlarin ¢imlenme ve fide ¢ikis performansinin
arttirllmast igin yapilan 6n uygulamalar ¢6ziim yolu
olarak goriilmektedir. Bunlardan biri de giberellik asit
uygulamalaridir.

Dogal biiylime hormonlar1 arasinda giberellik asit
(GAs) bitki gelisimini tegvik etmesi bakimindan 6zel
bir yeri vardir. Digsaridan uygulanan GAj; sadece
vejetatif gelisimi degil, aynt zamanda tane verimini,
bin tane agirligim1 ve tohum sayisini da artirmaktadir
(Shunkla et al. 1987; Madrap et al. 1992). Giberellinler
hiicre boliinmesini uyararak ve hiicre duvarlarindaki
plastidleri  arttirarak ~ biiylimeyi  tegvik  eder,
karbonhidratlar1  sekere  doniistiirir ve  hiicre
duvarindaki basinci azaltir. Béylece hiicre igerisine su
alindigindan hiicre uzamasi meydana gelmis olur
(Arteca 1996). Ayrica GA; kisa bitkilerin boyunu
uzatirken, sap kalinligini inceltmekte, yaprak alanini
disiirmekte ve yapraklarin yesil renginin ac¢ilmasina
neden olmaktadir (Cecconi et al. 2002; Bibi et al.
2003). Tohumlarin ¢imlenmesini artirmak ve
dormansinin  ortadan  kaldirilmast amaciyla da
giberellinler ~ yaygin  olarak  kullanilmaktadirlar.
Giberellinler genellikle dogrudan  tohumlara
uygulanmakta ve ¢imlenmeyi arttirmaktadirlar.
Tohumlara giberellin uygulamasi, a-amilaz gibi bir
takim hidrolaz enzimlerinin iretimini de tesvik
etmektedir (Taiz and Zeiger 1991).

Nigella sativa ve Nigella damascena tohumlar1 ve
yag1 farmasotik etkileri ve gida alaninda kullanimu ile
ilgili sektorlerin vazgecilmez bitkilerinden birisidir. Bu
bitkiye olan ihtiyacin fazla iiretimin yetersiz kalmasi,
tohum ve yag miktarinin arttirtlmasi i¢in birim alandan
verimin arttirilmast gerekmektedir. Buda istenilen
¢imlenme ve fide ¢ikisinin elde edilmesine, kayiplarin
en aza indirilerek maksimum bitki sikligmin
saglanmasia baglidir. Bu ¢alismada, ekimden once
Nigella sativa ve Nigella damascena tohumlarina 6n
muamale olarak giberrellik asit uygulamalar1 yapilarak
¢imlenme ve c¢ikis performanslar1 iizerine etkisinin
belirlenmesi amaglanmistir. Calismanin, ¢orek otunda
cimlenme ve c¢ikista karsilasilabilecek giicliikleri
Onlemede, ¢imlenme ve ¢ikis tesvik etmede ireticiye
yararli olabilecek oOneriler sunacagi ve ilerleyen
zamanlarda bu konuda yapilacak g¢alismalar igin
literatiirlere katkida bulunacagi diisiiniilmektedir.

2. Materyal ve Yontem

Bu calisma 2017 yilinda Selguk Universitesi Cumra
Uygulamali Bilimler Yiiksekokulu Merkez laboratuva-
rinda ¢imlenme ve ¢ikis denemeleri olarak yiiriitilmiis-
tiir.

Arastirmada adi ¢orek otu (Nigella sativa L.) ve
Sam ¢orek otu (Nigella damascena L.) tiirleri materyal
olarak kullanilmigtir (Sekil 1).

Nigella sativa Nigella damascena

Sekil 1
Denemede kullanilan ¢orek otu tohumlar:

Denemede kullanilan Nigella sativa tohumlar1 hafif
egik konik uclarla armut seklinde, bir taraf diiz, diger
tarafi dis biikey, ylizeyi belli belirsiz ve diizenli olarak
kabartmalidir. Tohum rengi agik gri izli siyah renklidir.
Uzunluk 4.1 cm, genislik 2.0 cm, c¢apraz Kkesiti,
genellikle alti koseli ve uzunlamasina kesiti armut
seklindedir. Tohum dislere temas ettiginde metalik bir
tat, ezdikten sonra kursun kalem tadinda, ardindan
keskin aromatik biber tadi birakarak bogazin dibinde
tahris edici hale gelir ve damakta ¢ok kalici bir ac1 tat
birakmaktadir. Nigella damescena tohumlar1 ise bir
tarafi digerine gore biraz daha kavisli olup ovoid
seklindedir. Kabartmali ylizey, kavisli tarafa gére daha
az damarhdir. Rengi antrasit siyahtir. Uzunluk 3.0 mm,
genislik 2.3 cm, yuvarlak kesiti b6lmeli, uzunlamasina
kesiti oblondur. Tohum diglere temas ettiginde metalik
bir tat, ezildikten sonra kurutulmus elma tadi, agz
dolduran ve damakta kalict gii¢lii aromatik bir tat
birakmaktadir (Margout ve ark., 2013).

Tohum 6n uygulamas islemleri: Aragtirmada tohum
6n uygulamasi i¢in 50, 100, 150 ppm GA; ¢ozeltileri
kullanilmustir.

GAz’in (50 ppm) hazirlanmasi: 50 ppm GA;
hazirlamak igin 1g GAj3 tableti, 1 1t suda ¢6ziilmiis ve
Ol¢ii silindiriyle bu soliisyondan 50 ml alinarak 1 It
suya tamamlanmstir.

GAz’in (100 ppm) hazirlanmasi: 100 ppm GA;
hazirlamak ig¢in 1g GAj3 tableti, 1 1t suda ¢6ziilmiis ve
ol¢ii silindiriyle bu soliisyondan 100 ml alinarak 1 It
suya tamamlanmustir.

GAzin (150 ppm) hazirlanmasi: 150 ppm GA;
hazirlamak i¢in 1g GAj3 tableti, 1 1t suda ¢6ziilmiis ve
6l¢ii silindiriyle bu soliisyondan 150 ml alinarak 1 1t
suya tamamlanmistir.

2.1. Cimlendirme testleri

Denemede on uygulama islemi goren tohumlar
farkli dozlarda GAj3 (50, 100, 150 ppm) (Wahid ve ark.
2008) ile 4, 8 ve 12 saat siire ile muamele edilmis ve
uygulama yapilmayan tohumlar kontrol olarak
kullanilmigtir. Deneme her tiir i¢in her tekerriirde 4
farkli 6n uygulama ortami, 3 farkli 6n uygulama siiresi
olacak sekilde kurulmustur. Cimlendirme denemeleri,
11x20x6 cm boyutlarindaki ¢imlendirme kutularinda
pamuk arasinda normal kosullarda yiiritiilmiistiir.
Arastirma 3 tekrarlamali ve her tekrarlamada 50 adet
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tohum olacak sekilde kurulmustur (Sekil 2). Her
tekerriire uygun test soliisyonundan 10 ml eklenmis ve
buharlagsmay1  engellemek i¢in  kutularin  tizeri
kapatilmigtir. Cimlendirme denemeleri 21 giin siirmiis,
¢imlenen tohumlar her giin sayilmis ve 2 mm kokgiik
uzunluguna sahip tohumlar ¢imlenmis kabul edilmistir.
Cimlenme oranlart (%) ve c¢imlenme igin gegen
ortalama giin sayilart ¢imlendirme siiresi sonunda
hesaplanmigtir. 10. Giinde toplam ¢imlenen tohumlar
sayilarak ¢imlenme yiizdesi (%) Dbelirlenmistir.
Cimlenme hizim1 belirlemek amaciyla ortalama
¢imlenme giin siiresi (Cetinbas ve Koyuncu, 2005)’e
gore gelistirilen formiile gore hesaplanmustir.

Sekil 2
Cimlendirme Testleri

2.2. Ciks testleri

Cikis denemeleri uygulanmis ve kontrol tohumlari
11x20x6 cm boyutlarindaki kaplarda steril kum
kullanilarak, 3 tekerriirlii ve her tekerriirde 50 adet
tohum olacak sekilde yiritilmiistir (Sekil 3).
Tohumlar 3 cm derinlige ekilmis ve 10. giin sonunda
¢ikan bitkiler sayilarak ¢ikis yiizdesi (%) ortalama
¢imlenme siiresi (giin) olarak hesaplanmistir.

Sekil 3
Cikus testleri

2.3 . Denemede yapilan él¢iimler
2.3.1. Cimlenme yiizdesi (%)

Tohumlarin canliliklarini belirlemek amaciyla 50x3
tohum/tekerriir bazinda Nigella sativa ve Nigella

damascena tiirlerinin her birisi i¢in toplam 150 adet
tohum, hazirlanan 11x20x6 cm boyutlarindaki
cimlendirme kutularinda pamuk arasinda
cimlendirilerek 2 mm uzunlukta kokeiik cikigi goriilen
tohumlar  ¢imlenmis olarak  kabul edilmistir.
Cimlendirmeye konulan tohumlarda 10. giinde
cimlenen tohumlar sayilarak c¢imlenme yiizdesi
belirlenmistir.

2.3.2. Cimlenme giin siiresi (C.G.S)

(CGS) c¢imlenen tohumlarin belirli bir yilizdeye
erismesi igin ihtiya¢ duyulan giin sayisini belirtir.
Calismada her bir uygulama i¢in CGS asagidaki
formiile gore hesaplanmustir.

CGS=N1*T1+ N2 +T2+......... +Nn*Tn

CTTS

CGS: Cimlenme i¢in gegen ortalama giin sayisi

N: Cimlendirme siiresi boyunca belirli giinler
(Gozlem yapilan 3,7,10....21. giinler).

CTTS: Deneme siiresi sonunda ¢imlenen
tohumlarin toplam sayisi

2.3.3. Istatistiki analizler

Arastirma sonucu elde edilen degerler iki farkli
¢orek otu tiirli i¢in ayri ayri olmak tlizere “Tesadiif
Bloklarinda Boliinmiis Parseller” deneme desenine
gore “TARIST” istatistik programinda varyans
analizine tabi tutularak, F testi yapilmak suretiyle
farkliliklar1 tespit edilen iglemlerin ortalama degerleri
LSD &nem testine gore gruplandirilmistir.

3. Arastirma Sonuglar1 ve Tartisma

Iki farkli ¢orek otu gesidinde (Nigella sativa ve
Nigella damascena) tohum 6n uygulamalar1 ve
sirelerinin  ¢imlenme ve ¢ikis Tlzerine etkilerini
belirlemek amaciyla yiiriitillen arastirmada; ¢imlenme
denemelerinde, ¢imlenme yiizdesi, ortalama ¢imlenme
glin sitiresine iliskin  Olglimler yapilmistir.  Cikis
denemelerinde ise, ¢ikis yiizdesi ve ortalama g¢ikis
stiresi hesaplanmustir.

3.1. Cimlenme Yiizdesi

Incelenen iki farkl ¢orek otu cesidinde ¢imlenme
yiizdesi degerine ait varyans analizi Cizelge 1'de
verilmistir. Cizelge 1°de goriildiigii gibi, ¢imlenme
yiizdesi bakimindan, 6n uygulama/saat ve g¢esitler
arasindaki  farklilik  istatistiki ~ olarak  Onemsiz
bulunmustur.

En yiiksek cimlenme % 64 ile 6n uygulama
yapilmamis kontrolden elde edilmistir.  Giirbiiz ve
Glimiisgli (1996), yiinlii yiiksiikk otu tohumlarinda
yaptiklart ¢imlenme denemesinde Kkontrolden elde
edilen sonuglarin genelde 50 ve 100 ppm'lik GA3 doz
uygulamalarindan daha yiiksek c¢iktigin1 belirterek
arastirma  sonuglarimizi  destekler sonuglar elde
etmistir.
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Cizelge 1 veya kum kullanarak tohumlarinda 6n uygulama
Cimlenme Yiizdesi Degerlerine Ait Varyans Analizi islemlerinin ¢imlenme oranlarinda kontrole gore
VK SD KO F onemli derecede artislar saglandigini ortaya koymustur.

_ Arastirma sonuglarina gore ¢esitlerin ¢imlenme
TEKERRUR 2 455.467 2.774ns oran1 % 53.73-58.00 arasinda degismistir. En yiiksek

= imlenme % 58.00 ile Nigella sativa cesidinde tespit
ONUYGULAMA/ o 348.919  2.125ns gdilmistir (coizelge 2). ’ ¥ ’

SAAT (A) Arast 1 Nigella  sativa’da
astirma  sonuglarimiz, i iv
HATA 18 164.207 ¢imlenme oraninin % 31-92 arasinda oldugunu tespit
CESIT (B) 1 273.067 1.100ns eden arastirmacilarla (Balouch: ve ark. 2015) paralellik
gosterirken, % 80-98 arasinda bulundugunu sdyleyen
AXB interaksiyonu 9 306.844  1.236ns arastirmacilara (Kamal ve ark. 2010) gore daha diisiik
HATA 2 20 248.267 bulunrmstur.
' Arastirma  sonuglar1 arasindaki  farkliik  6n
GENEL 59 254.355 uygulamada kullanilan kimyasallardan ve arastirmada
materyal olarak farkli bitkilerin kullanilmasindan
(ns) F degerleri istatistiki agidan 6nemli degildir. kaynakladig: diisiiniilmektedir.

On uygulama/saat x cesit interaksiyonu agisindan
en yiiksek ¢cimleme % 69.35 ile 8 saat siireyle 150 ppm
GA; uygulamasi yapilan Nigella sativa ¢esidinden elde

Aragtirma sonuglarimizin aksine, Madakadze ve
ark. (2000), tarafindan yapilan caligmada; farkli dalli
dar1 (Panicum virgatum L.) gesitlerinde yapilan 6n

uygulamalari (KNO3 ve polyethyleneglycol-PEG) edilmistir (Sekil 4).
Cizelge 2
Cimlenme Yiizdesi (%) Degerleri
50 50 50 100 100 100 150 150 150
Cesitler Kontrol ~ ppm ppm ppm ppm ppm ppm ppm ppm ppm Ort.

4 saat 8 saat 12 saat 4 saat 8 saat 12 saat 4 saat 8 saat 12 saat

Nigella sativa 68.00 60.00 56.00 61.33 52.00 45.33 57.33 66.66 69.35 44.00 58.00

Nigella damascena 60.00 60.00 56.00 56.00 60.00 58.66 69.33 50.66 36.00 30.66 53.73

Ortalama 64.00 60.00 56.00 58.66 56.00 52.00 63.33 58.66 52.67 37.33

69, :;3 69,35

3! 33

60 60 60 1,3
& 55 5 3.2. Ortalama Cimlenme Siiresi
7 . e Incelenen iki farkli ¢orek otu g¢esidinde ortalama
" ¢imlenme siiresi degerine ait varyans analizi Cizelge
Fw 3'de verilmistir.
L Cizelge 3’de goriildigi gibi, ortalama g¢imlenme

siiresi bakimindan, 6n uygulama/saat arasindaki fark

yiizdesi (%)

=

Kontrol 50ppm/450ppm/8 50

e 3”; " “jf fj ‘;j‘ istatistiki olarak % 5 seviyesinde énemli bulunmustur.
Tohum On Uygulamasi (pomyseat En hizli ¢cimlenme siiresi 6.877 giin ile 4 saat boyunca

R 150 ppm GA; uygulamasindan elde edilmistir.
Aragtirma sonuglarimizin aksine; Ali (2011), 6n
. uygulamalarin aygicegi tohumlar1 tizerinde etkisini
Sekil 4 o o ) arastirmak {izere yiiriittiigii calismada saf su ve GAg ile
Gimlenme Yiizdesi (%) Degerlerine Ait tohum uygulamasinda kontrol tohumlarinin en yiiksek
On Uygulama/saat x Cesit Interaksiyonu ortalama ¢imlenme siiresi verdigini belirtmistir.

Ortalama ¢imlenme giin siiresi bakimindan c¢esitler
arasindaki  farklililk  istatistiki  olarak  Onemsiz
bulunmustur (Cizelge 3).
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Cizelge 3
Ortalama Cimlenme Siiresi (Giin) Degerlerine Ait
Varyans Analizi

VK SD KO F
TEKERRUR 2 0.200 1.357ns
ON UYGULAMA 9 0.388 2.628*
SAAT (A)

HATA 1 18 0.148

CESIT (B) 1 0.228  0.780ns
AXB interaksiyonu 9 0.344 1.177ns
HATA 2 20 0.292

GENEL 59 0.267

(ns) F degerleri istatistiki agidan 6nemli degildir.
(*) Fdegerleri %5 seviyesinde 6nemli

Cesitlerin ortalama ¢imlenme siiresi 7.138-7.261 giin
arasinda degismistir. En hizli ¢imlenme siiresi 7.138
giin olan Nigella damascena ¢esidinden tespit
edilmistir (Cizelge 4). Arastirma sonuglarimiz Nigella
sativa'da ¢imlenme siiresinin  8-30 giin arasinda
degistigini belirten arastirmacilara (Balouchi ve ark.
2015) gore daha hizli oldugu tespit edilmistir.

On uygulama/saat x cesit interaksiyonu agisindan
en hizli ¢cimlenme siiresi 6.743 giin ile 4 saat boyunca
150 ppm GA; uygulamas: yapilan Nigella sativa
cesidinden elde edilmistir (Sekil 5).

Cizelge 4
Ortalama Cimlenme Siiresine (Giin) Ait LSD Degerleri
50 50 50 100 100 100 150 150 150
ppm ppm ppm ppm ppm ppm ppm ppm ppm
Cesitler Kontrol 4 saat 8 saat 12 saat 4 saat 8 saat 12 saat 4 saat 8 saat 12 saat Ort.
Nigella sativa 7.147 7.260  7.183 8.003 7.037 7.350 7.277 6.743 7.213 7.400 7.261
Nigella 6.853 7363 6.867 6923 7050 6877  6.963 7010 7430 8043 7.38
damascena
Ortalama 7.000bc* 7.312abc 7.025bc  7.463ab 7.043bc  7.113bc 7.120bc 6.877c  7.322abc 7.722a
On Uygulama (LSD):  0.466 (*) Islemler arasindaki farklar %35 seviyesinde onemlidir.

8,003 8,043
T 7,363 743 74
Z 126 7 7277 7913
2 7,147 7,183 s 7213
£ TS| 703 6,963 7,01
7 6,853 6,867 5923 6,877
Kontre Jppm/4  SOppm/8  S0ppm12 100ppm/4 100 pgm/8 100 ppm/12 150 ppm/4 150 ppry8 150 ppm/12

Sekil 5
Ortalama Cimlenme Siiresi (Giin) Degerlerine Ait
On Uygulama/saat x Cesit Interaksiyonu

3.3. Cikus Yiizdesi

Incelenen iki farkli ¢orek otu cesidinde ortalama
¢ikis yiizdesi degerine ait varyans analizi Cizelge 5'de
verilmistir.

Cizelge 5°de gorildigi gibi, ¢ikis ylizdesi
bakimindan, ©6n uygulama/saat arasindaki fark
istatistiki olarak % 5 seviyesinde 6nemli bulunmustur.
En yiiksek ¢ikis oranin % 61.33 ile 12 saat siireyle 100
ppm GA; uygulamasindan elde edilmistir.

Koukurikou-Petriodu ve Porlingis (1997), Vigna
radiata (mas fasulyesi) ile yaptiklar1 ¢aligmada
tohumlara ekimden 6nce yapilan 6n uygulama (GAy)
iceren soliisyonlarda  tohumlara 10-11-10-3 m
konsantrasyonlarda uygulanan GAz'in hipokotilin
uzamasinda biiyiik rol oynadiginmi belirterek arastirma
sonuglarimizi  desteklemistir.  Benzer  sonuglar
mercimek tohumlarma yapilan 6n uygulamalarinin
cikis yiizdesini arttirdigini bildiren Golezanik ve ark.
(2008) tarafindan da elde edilmistir.

Cikis yiizdesi bakimindan gesitler arasindaki
farklilik  istatistiki olarak Onemsiz  bulunmustur
(Cizelge 5).

En yiiksek ¢ikig oramt % 45.60 ile Nigella

damascena cesidinde tespit edilmistir (Cizelge 6). On
uygulama/saat x c¢esit interaksiyonu agisindan en
yiiksek ¢ikig oran1 % 70.66 ile 12 saat siireyle 100 ppm
GA; uygulamasi yapilan Nigella damascena gesidinden
elde edilmistir (Sekil 6).
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Cizelge 5 Cizelge 5 (Devami)
Cikis Yiizdesi (%) Degerlerine Ait Varyans Analizi Cikis Yiizdesi (%) Degerlerine Ait Varyans Analizi
VK SD KO F CESIT (B) 1 470.400  3.106ns
TEKERRUR 2 396.800  1.706ns AXB interaksiyonu 9 302.696  1.998ns
ON UYGULAMA / 9 636.919  2.738* HATA 2 20 151.467
SAAT (A)
HATA 1 18 232652 GENEL 59 287.078
(ns) F degerleri istatistiki acidan 6nemli degildir.
(*) Fdegerleri %5 seviyesinde dnemli
Cizelge 6
Cikis Yiizdesine (%) Ait LSD Degerleri
. 50 50 50 100 100 100 150 150 150
Cesitler Kontrol ppm ppM ppm ppm ppm ppm ppm ppm ppm Ort.
4 saat 8 saat 12 saat 4 saat 8 saat 12 saat 4 saat 8 saat 12 saat
Nigella 33.33 54.66 45.33 32.00 53.33 49.33 52.00 29.33 24.00 26.66  40.00
sativa
Nigella 45.33 45.33 41.33 33.33 53.33 38.66 70.66 28.00 38.66 6133  45.60
damascena
Ortalama 39.33bcd*  50.00abc  43.33abcd  32.66cd  53.33ab 44.00abcd 61.33a 28.66d 31.33d  44.00abcd
On Uygulama (LSD):  18.502 (*) Islemler arasindaki farklar %5 seviyesinde 6nemlidir.
. e sativa’ da en hizli ¢ikis siiresinin 16-25 giin oldugunu
e B s belirten arastirmacimin (Sahin, 2013) bulgularindan
s wnffesss = T — daha erken ¢ikis gozlendigini ortaya koymaktadir.
— . L o En hizlh ¢ikas siiresi 9.33 giin ile Nigella damascena
> I II II I I cesidinden tespit edilmistir (Cizelge 8).
On uygulama/saat x cesit interaksiyonu acisindan
B A A A en hizli ¢gikis siiresi 8.61 giin ile 8 saat siireyle 100 ppm
To D) GA; uygulamalarindan Nigella sativa ¢esidinden elde
edilmistir (Sekil 7).
Sekil 6

Cikis Yiizdesi (%) Degerlerine Ait
On Uygulama/saat x Cesit Interaksiyonu

3.4. Ortalama Cikis Stiresi

Incelenen iki farkli ¢orek otu g¢esidinde ortalama
¢ikis siiresi degerine ait varyans analizi Cizelge 7' de
verilmigtir.

Cizelge 7°de goriildigii gibi, ortalama ¢ikig siiresi
bakimindan, ©n uygulama/saat arasindaki fark
istatistiki olarak % 1 seviyesinde 6nemli bulunmustur.
En hizli ¢ikig siiresi 8.82 giin ile 8 saat siireyle 100
ppm GA; uygulamasindan elde edilmistir.

Aragtirmamizi  destekler sekilde, Ali (2011)
aycigegi tohumlarina ve Ozdemir (2006) kivi
tohumlarina yapilan 6n uygulamalarin ¢ikis siiresini
hizlandirdigini bildirmiglerdir.
stiresi ~ bakimindan
istatistiki  olarak

Ortalama  ¢ikis
arasindaki  farklilik
bulunmustur (Cizelge 7).

cesitler
onemsiz

Cesitlerin  ortalama ¢ikig stiresi 9.33-9.34 giin
arasinda degismistir. Arastirma sonug¢larimiz, Nigella

Cizelge 7
Ortalama Cikig Siiresi (Giin) Degerlerine Ait Varyans
Analizi

VK SD KO F
TEKERRUR 0.010 0.068ns
ON UYGULAMA 1132  7.649%*
[ SAAT (A)

HATA 1l 18 0.148

CESIT (B) 1 0.001 0.009ns
AXB interaksiyonu 0.225 1.482ns
HATA?2 20 0.152

GENEL 59 0.304

(ns) F degerleri istatistiki agidan 6nemli degildir.
(**) F degerleri %1 seviyesinde dnemli
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Cizelge 8
Ortalama Cikis Siiresine (Giin) Ait LSD Degerleri
50 50 50 100 100 150 150 150
Cesitler Kontrol ppm ppm ppm ppm ppm ppm ppm ppm Ort.
4 saat 8 saat 12 saat 8 saat 12 saat 4 saat 8 saat 12 saat
Nigella sativa 9.61 9.98 9.78 9.47 8.61 9.11 9.16 9.17 9.41 9.34
Nigella 9.56 10.00 10.00 10.00 9.02 8.69 9.00 9.49 871 933
damascena

Ortalama 9.587ab** 10.00a 9.8% 9.73ab

8.82d 8.90cd 9.085cd 9.337bc  9.060cd

On Uygulama (LSD):  0.444

9,98 1C 10 10
9,61 9,5¢

| II || I| II ‘H‘ | | |

2 88" i

| II Mv.I II II I I
Kontre ppm/a ppm/8 ppm/12 100 ppm/4 100 ppm/8 100 ppmy/1. m/4 150 pp 0 ppm/12

Sekil 7
Ortalama Cikis Siiresi (Giin) Degerlerine Ait
On Uygulama/saat x Cesit Interaksiyonu

Aragtirma sonuglarina gore, GA; uygulamalar
¢imlenme orani harig, ortalama c¢imlenme ve c¢ikis
stiresi ile ¢ikis orani gibi parametrelerde olumlu etki
gostermistir. Genellikle siireleri degismekle birlikte
GA; uygulamalarinda 100 vel50 ppm'lik dozlar etkili
olmusgtur. Yine arastirma sonuglarina gore en yiiksek
¢imlenme oram Nigella sativa, en yiiksek ¢ikis oram
Nigella damascena gesitlerinden elde edilirken, en
erken ¢imlenen ve ¢ikis gosteren cesit ise Nigella
damascena olmustur.
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Bu calismada Konya bolgesindeki marketlerde satisa sunulan farkli firmalara ait ¢gigek
ballarinin bazi kimyasal 6zelliklerinin Tiirk Gida Kodeksi-Bal Tebligine uygunlugu
kiyaslamasi yapilmistir. Bu amagla marketlerde satisa sunulan 5 farkli firmaya ait ¢igek
ballarinda pH, nem, asitlik, diastaz sayisi, prolin, HMF, sakkaroz, fruktoz/glukoz orani,
fruktoz + glukoz orani, Balda protein ve ham bal delta C13 degerleri arasindaki fark, C4
sekerler orani analizleri yapilmistir. Sonuglarin Tiirk Gida Kodeksi Bal Tebligine uygun
olup olmadig: ve diger 6rneklerle benzerlik gosterip gostermedigi kontrol edilmistir.
Tiim ornekler marketlerden satin alinarak analizler yapilincaya kadar karanlikta oda
sicakliginda depolanmustir. Firmalara ait bal 6rneklerinin sirasiyla pH degerleri; 4.20,
3.91, 4.00, 4.37, 3.94, nem degerleri (%); 17.13, 16.55, 15.48, 16.48, 17.63, asitlik
degerleri (meq/kg); 25.75, 22.78, 22.39, 34.06, 20.27, diastaz sayilari; 12.86, 13.02,
14.22, 22.45, 13.46, prolin miktarlar1 (mg/kg); 597.55, 515.17, 581.23, 699.05, 487.81,
HMF igerikleri (mg/kg); 4.17, 17.12, 13.06, 6.75, 23.75 olarak tespit edilmis, ancak
sakkaroz miktarlari (%); tespit edilememistir. Sirasiyla fruktoz/glukoz orani; 1.06, 1.09,

1.09, 1.19, 1.09, fruktoz + glukoz oram (%); 70.39, 73.39, 73.52, 65.20, 70.30, Balda

protein ve ham bal delta C13 degerleri arasindaki fark; -0.55, -0.28, 0.25, 1.95, 0.13, C4
seker orani (%); 3.53, 1.93, 0.00, 0.00, 0.00 olarak bulunmustur. Arastirmada kullanilan
firmalara ait bal 6rnekleri arasinda (P<0.01) 6nemli farklar olmasima ragmen Tiirk Gida

Kodeksi-Bal Tebligine uygun bulunmustur.
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In the study, some chemical composition of different flower honey brands sold in mar-
kets in the city of Konya and the conformity of these features with Turkish Food Codex,
Honey Communique were studied. In this respect, 5 different honey samples were evalu-
ated for pH, humidity, the number of diastase, proline, HMF, sucrose, fructose/glucose
ratio, fructose+glucose ratio, the differences of protein in honey and delta C13 value of
crude honey, and C4 sugar ratio. Whether the results conform to Turkish Food Codex or
they are the same with other samples was studied. Till analysis, all samples were kept in
dark room after they were obtained from the markets. pH levels of the samples were
relatively 4.20, 3.91, 4.00, 4.37, 3.94 and the humidity levels were 17.13, 16.55, 15.48,
16.48, 17.63 (%). The level of acidity was (meq/kg) 25.75, 22.78, 22.39, 34.06, 20.27
and the numbers of diastase were 12.86, 13.02, 14.22, 22.45, 13.46. The quantity of
proline was (mg/kg) 597.55, 515.17, 581.23, 699.05, 487.81 and HMF content (mg/kg)
was 4.17, 17.12, 13.06, 6.75, 23.75, respectively, however, the quantity of sucrose was
not identified. The ratio of fructose/glucose was 1.06, 1.09, 1.09, 1.19, 1.09 and fruc-
tose+glucose ratio (%) was 70.39, 73.39, 73.52, 65.20, 70.30. The difference between
protein and delta C13 value of crude honey was -0.55, -0.28, 0.25, 1.95, 0.13. C4 Sugar
ratio was (%) 3.53, 1.93, 0.00, 0.00, 0.00, respectively. Although the samples included in
the study had significant differences from each other (P<0.01), their all features were in

accordance with Turkish Food Codex, Honey Communique.
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1. Giris

Diinya niifusunun hizla artmasiyla birlikte, dogal
yapinin bozulmasi sonucu artan gida ihtiyacinin karsi-
lanmasi giderek zorlagsmaktadir. Artan gida ihtiyacinin
karsilanmast amaciyla sentetik katki maddeleriyle
iretilen gidalarin insan sagligi iizerindeki olumsuz
etkileri ve bu durumun farkinda olan bilingli tiiketici
sayisinin artmasiyla birlikte, dogal iiriinlere olan talepte
artmaktadir (Kaplan, 2014). Geligmis iilkelerde yapay
gida {iretiminin artmastyla beraberinde insan saglig
iizerine getirdigi olumsuz etkiler dogrultusunda, gidala-
rin standardize edilmesi ve liretimini arttirabilmek igin
kaynaklarin daha iyi kullanilmasina caligilmaktadir
(Gtiler ve Sorkun, 2001).

Bal, temel besin maddesi ve enerji kaynagi olarak
kullanilmanin yani sira insan sagligi bakimindan da
onem tasimakta ve cesitli hastaliklarin tedavisinde
kullanilmaktadir (Sahinler, 2000). Bal iilkemizde daha
¢ok dogrudan tiiketilmektedir. Bunun yani sira ¢esitli
gidalarin tretiminde bir bilesen olarak da kullanilmak-
tadir. Bu nedenle gida endiistrisinde genis bir uygula-
ma alan1 vardir (Giiler, 2005). Balin kimyasal bilesimi
oncelikle armin yararlandig1 bitkilere baghdir. Bitkile-
rin Ozellikleri ise bolge ve iklim kosullarina gore de-
gismektedir. Bu degiskenlik nektar ve salgiya da yan-
simaktadir. Bu nedenle balin kimyasal bilesiminin
degerlendirilmesinde bu iki faktoriin dikkate alinmasi
gereklidir (Kaplan, 2014).

Balin kalitesi esas olarak, bitkisel kaynagi ve kimya-
sal bilesimi ile degerlendirilmektedir. Farkli bolgelerde
tiretilen ve farkli bitkisel orijinli ballarin bilegimi fark-
lidir. Sanayilesme, tarimda pestisitlerin yaygin kulla-
nimi, meralarin tahrip edilmesi ve iklim degisiklikleri,
dogal florada Onemli zararlara yol a¢maktadir. Bu
nedenle treticiler, 6zellikle ana nektar akimi donemle-
rinde dogal floradan yeteri kadar bal alamadiklar1 du-
rumlarda arilara seker surubu vererek bal tiretmektedir-
ler (Karaciger ve ark. 2000). Bu nedenle piyasada saf
ballarin yaninda olduk¢a fazla tagsis edilmis bal bu-
lunmaktadir. Taklit ve tagsis uluslararasi pazarlarin ve
kiiresel rekabetin agilmasindan kaynaklanan ve giderek
artan bir sorun haline gelmistir.. Yasal olmayan bu
duruma endiistri de gereken Onemi vermemektedir.
Giliniimiizde, bu sahteciligi smirlamak ve risklerini
azaltmak i¢in gidalarin uygun yontemlerle etkili bir
sekilde kontrol edilmesi zorunlu hale gelmistir (Cetin
ve ark. 2011).

Baldaki tagsisin saptanmasi i¢in bal gesitlerinin do-
gal bilesimlerinin ¢ok iyi tespit edilmesi gerekmekte-
dir. Bu amagcla; balin bitkisel kaynagimin belirlenmesi
icin polen analizi yapilirken, gerceklik kontrolii igin
kimyasal O6zellikleri belirlenmektedir (Cetin ve ark.
2011). Balin kalite standartlarinin belirlenebilmesi ve
karsilastirmada kullanilacak degerler, alt ve {ist sinirlar,
standart tanimlamalar ve ayrica ballarin kalitesini karsi-

lagtirmada kullanilacak parametreler, Tirk Gida Ko-
deksi Yonetmeligi Bal Tebligi‘nde belirlenmis stan-
dartlara gore yapilmaktadir.

Bu caligmada Konya bdlgesindeki marketlerde sa-
tisa sunulan farkli firmalara ait ¢igek ballarinin bazi
kimyasal 6zelliklerinin, Tirk Gida Kodeksi-Bal Tebli-
gine uygunlugu ve diger orneklerle benzerlik gosterip
gostermedigi kiyaslamasi yapilarak kalite ve gergeklik
kontroliine katkida bulunulmasi amag¢lanmustir.

2. Materyal ve Yontem

2.1. Materyal

Calismanin materyalini Konya ili marketlerinde 2015
yili Kasim ayinda paketlenerek satisa sunulan 5 farkli
firmaya ait ¢igek bali olusturmustur. Bes firmaya ait
farkli 5 bal 6rneklerinin tiimi{i marketlerden satin alina-
rak temin edilmistir. Bal 6rnekleri 800 gramlik cam
kavanozlar halinde satin alinarak numaralandirilmis ve
analiz yapilincaya kadar oda sicakliginda (22-25 °C)
depolanmustir.

2.2. Yontem

Bal orneklerindeki analizler, nem igeriginin belirlen-
mesi refraktometre ile TS 13365 Mart 2008, pH’ nin
belirlenmesi pH metre cihazi ile TS 1728 ISO1842,
Asitlik tayininde TS 13360 Mart 2008’e gore titrimet-
rik olarak, prolin miktarlari spektrofotometre ile TS
13357 Mart 2008, diastaz sayisinin tayininde spektro-
fotometre ile IHC Bo6lim 6.2 2009, HMF analizi spekt-
rofotometre ile ITHC Bolim 5.2 2009, seker igerigi
(fruktoz, glukoz, sakkaroz) HPLC yontemi ile TS
13359 Mart 2008, Karbon izotop (813C) analizi balda
C4 tayininde ise Analiz IRMS ile AOAC, 998.13 me-
totlar1 kullanilarak Gida, Tarim ve Hayvancilik Bakan-
lig1 Konya Gida Kontrol Laboratuvarinda 4 tekrarli
olarak Tirrk Gida Kodeksi- Bal Tebligi standardina
gore yapilmistir (Anonim, 2012). Orneklerin istatiksel
analizi ise SPSS 16.0 istatistik programi kullanilarak
varyans analizi (ANOVA) ile yapilmustir. Ornekler
arasindaki farklar Tukey coklu karsilastirma testleri
kullanilarak karsilagtirilmustir.

3. Arastirma Sonuglar:1 ve Tartisma

Cigek bali orneklerinde yapilan analizlerin sonuglari
Cizelge 1’de verilmistir.



Ciftci and Parlat / Selcuk J Agr Food Sci, (2018) 32 (1), 38-42

40

Cizelge 1
Bal 6rneklerinin kimyasal analiz sonuglari

1.Firma 2.Firma 3.Firma 4.Firma 5.Firma

X £8S, X+S, X+S, X +8, X £8,
pH 4.20 + 0.054° 3.91 +0.017° 4.00 +0.065° 4.37 +0.034" 3.94 +0.013°
Nem (%) 17.13 +0.096° 16.55 + 0.265° 15.48 + 0.096° 16.48 + 0.096° 17.63 +0.126"
Asitlik (meg/kg) 25.75 + 0.239° 22.78 +0.202° 22.39 + 0.156° 34.06 + 0.312° 20.27 + 0.635P
E’r:]‘;'/'lr(‘g) mikiar | 575546268 | 51517+589° | 581.23+50.03%® | 699.05+29.28" | 487.81+3.64°
Diastaz say1si 12.86 + 0.295° 13.02 + 0.2435¢ 14.22 +0.936° 22.45 + 0.360" 13.46 + 0.0615°
HMF (mg/kg) 417 + 0.362F 17.12 + 1.096° 13.06 + 0.290° 6.75+ 0.198° 23.75+0.189%
Glukoz (%) 34.19 +0.323F 35.22 + 0.217° 35.22 + 0524 29.65 + 0.030° 33.68 + 0.206°
Fruktoz (%) 36.20 + 0.142°8 38.19 + 0.1427 38.29 + 0.254° 35.56 + 0.067° 36.62 + 0.200°
Sakkaroz (%) 0 0 0 0 0
Fruktoz/Glukoz 1.06 +0.010° 1.09 + 0.006° 1.09 + 0.006° 1.19 +0.005" 1.09 + 0.000°
Fruktoz+Glukoz 70.39 =+ 0.309% 73.39 +0.375" 73.52 +0.776" 65.20 + 0.041° 70.30 + 0.406°
C4 seker oram % 3.53+0.330" 1.93£0.222° 0.00 +0.000° 0.00 +0.000° 0.00 +0.000°
Balda protein ve
gzrg“eri bi'rias‘mgalk? 055+0058° | -028+0050° | 0.25+0.129° 1.95+0.252" 0.13 +0.050°
fark

POOLABAYII satirda farkli harfle gosterilen ortalamalar arasindaki farkliliklar onemlidir.

Arasgtirmada kullanilan bal 6rneklerinin pH degerle-
ri 3.9-4.3 arasinda degismektedir. Tiirk Gida Kodeksi
Yonetmeligi Bal Tebligi’'nde pH degeri i¢in herhangi
bir siir belirtilmemistir. Ancak Tiirk Standartlar1 Ens-
titisi Bal Standardi’'nda ballarin pH’sinin  3.4-6.1
arasinda olmasi gerektigi belirtilmistir. Caligma sonu-
cunda elde edilen ballarin ortalama pH degerleri baki-
mindan grup ortalamalar1 arasindaki fark istatistik
olarak 6nemli bulunmustur (P<0.01). Caligmada kulla-
nilan firmalara ait orneklerin pH degerleri Tiirk Stan-
dartlar1 Enstitiisii Bal Standardi’na uygun bulunmustur.

Balin nem oraninin yiiksek olmasi, balin fermente
olmasina, raf dmriiniin kisalmasina neden olmaktadir.
Ayrica nem oraninin yiiksek olmasi balin heniiz petekte
olgunlasmadan hasat edildigini de gostermektedir.
Diisiik nem igerigi ise glikozun kristallesmesine ve
balda graniil yap1 olugmasina neden olmaktadir. Kali-
teyi etkiledigi i¢in balda nem diizeyi standartlarla sinir-
landirlmistir (Kaplan,2014). Tirk Gida Kodeksi Bal
Tebligi’nde nem igeriginin en fazla %20 olmas1 gerek-
tigi bildirilmektedir (Anonim,2012). Arastirmada kul-
lanilan bal &rneklerinin nem igerigi %15.4-%17.6 ara-
sinda degisim gostermektedir. Calisma sonucunda bal
orneklerinden elde edilen ortalama nem oranlar1 baki-
mindan grup ortalamalar1 arasindaki fark istatistik
olarak 6nemli bulunmustur (P<0.01). Calismada kulla-
nilan firmalara ait 6rneklerin nem icerigi Tiirk Gida
Kodeksi Bal Tebligine uygun bulunmustur.

Baln asitligini belirleyen baslica faktorler organik
asitler ve mineral maddelerin yani sira aminoasitler,
peptitler ve Kkarbonhidratlardir (Otles,1995). Balda
bulunan enzimler asit olusturmakta ve yiiksek diizeyde
enzim igeren ballar daha fazla asit icermektedir. Balda
yiiksek diizeyde diastaz bulunmasi yiiksek asit olusu-
muna ve dolayisiyla fermantasyona yol agabilmektedir
(Tolon,1999; Ozbek,2003). Tiirk Gida Kodeksi Bal

Tebligi‘nde serbest asitlik miktarlarinin en fazla 50
meqg/kg olmasi gerektigi bildirilmektedir. Arastirmada
kullanilan bal orneklerinin serbest asitlik miktarlar
20.2-34.0 meq/kg arasinda bulunmustur. Caligma so-
nucunda elde edilen ballarin ortalama serbest asitlik
degerleri bakimindan grup ortalamalar1 arasindaki fark
istatistik olarak 6nemli bulunmustur (P<0.01). Calis-
mada kullanilan firmalara ait 6rneklerin serbest asitlik
miktar1 Tirk Gida Kodeksi Bal Tebligine uygun bu-
lunmustur.

Bal, ¢ok az da olsa protein igermektedir. Balin pro-
tein igerigi, balin dogal veya yapay olup olmadigimin
tespit edilmesi agisindan énemlidir (Tolon 1999). Balin
protein icerigi prolin miktari ile belirtilmektedir. Pro-
lin, nektarm bala doniismesi sirasinda ar1 tarafindan
bala katilan tek aminoasittir. Baldaki prolin miktar1
artya bagh olan diger bilesenlerle birlikte, sakkaraz ve
glikozoksidaz aktiviteleri gibi balin olgunluk diizeyini
yansitan bir indikatordiir (Otles 1995; Sunay,2006;
Yildiz ve ark,2016; Kaplan,2014). Tiirk Gida Kodeksi
Bal Tebligi’ne gore ¢igek ballarinda bulunmasi gereken
en az prolin miktar1 300 mg/kg dir. Ancak kanola,
thlamur, narenciye, lavanta, okaliptiis ballarinda bu
deger 180 mg/kg; biberiye, akasya ballarinda ise 120
mg/kg olarak belirtilmistir. Arastirmada kullanilan bal
orneklerinin prolin miktarlar1 487.8-699.0 mg/kg ara-
sinda bulunmustur. Caligma sonucunda elde edilen
ballarin ortalama prolin miktarlar1 bakimindan grup
ortalamalar1 arasindaki fark istatistik olarak 6nemli
bulunmustur (P<0.01). Caligmada kullanilan firmalara
ait orneklerin prolin igerigi Tiirk Gida Kodeksi Bal
Tebligine uygun bulunmustur.

Diastaz, balin yapisinda dogal olarak bulunan bir
enzimdir. Baldaki miktari, cografik ve floranin kokeni-
ne bagl olarak farklilik gosterebilmektedir. Diger ta-
raftan, balin tazeligi de baldaki diastaz sayisini etkiler.
Diastaz sayis1 balda bir kalite parametresi olup, balin
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paketlenip tiiketiciye ulagtirilana kadar sicaklia maruz
kalip kalmadigim belirlemede kullanilmaktadir (Ciftci,
2014).

Tirk Gida Kodeksi Bal Tebligi’ne gore ¢igek balla-
rinda diastaz sayis1 en az 8 olmalidir. Ancak narenciye
bali gibi yapisinda dogal olarak diigiik miktarda enzim
bulunan ve dogal olarak HMF miktar1 15 mg/kg dan
fazla olmayan bal ¢esitlerinde diastaz sayisi 3 olabil-
mektedir. Arastirmada kullanilan bal 6rneklerinin dias-
taz sayist 12.8-22.4 arasinda bulunmustur. Caligma
sonucunda elde edilen ballarin ortalama diastaz sayilari
bakimindan grup ortalamalar1 arasindaki fark istatistik
olarak 6énemli bulunmugtur (P<0.01). Calismada kulla-
nilan firmalara ait 6rneklerin diastaz icerigi Tiirk Gida
Kodeksi Bal Tebligine uygun bulunmustur.

Bala 1s1l islem genellikle balin kristallenme egili-
mini engellemek, kristal goriiniimiini ortadan kaldir-
mak ve bala bulasan mikroorganizmalar1 etkisiz hale
getirmek icin uygulanmaktadir. Sicaklik ve siireye
bagl olarak bala 1s1l islem uygulamasi, balin igerigin-
de bulunan vitaminler, besin 6geleri ve diastaz aktivite-
sinin azalmasina, HMF miktarinin ise artmasina neden
olabilmektedir. Bu nedenle bir bal 6rneginin HMF
icerigi uygulanan islemin sicaklik derecesi hakkinda
bilgi verebilmektedir. Ancak bu hususta balin kimyasal
kompozisyonunun da goéz Oniinde bulundurulmasi
gerekir. Ayrica tropikal iklimlerde iiretilen ve 1sil
islem uygulanmayan ballarin HMF miktarinin Tiirk
Gida Kodeksi Bal Tebligi’nde belirtilen 40 mg/kg’dan
fazla olabilecegi dikkate alinmalidir (Kaplan, 2014).
Yeni tretilmis taze balda HMF genellikle bulunma-
makta ve zamanla kosullara ve depolamaya bagh art-
maktadir. Enzim aktivitesi ve renk gibi depolamaya
bagli parametrelerin tespitinden dnce balin tazeligi ve
1s1l islem uygulanmadigindan emin olunmalidir (Cey-
lan, 2016). Arastirmada kullanilan bal 6rneklerinin
HMEF igerikleri 4.1— 23.7 mg/kg arasinda bulunmustur.
Calisma sonucunda elde edilen ballarin ortalama Hid-
roksi metil furfurol (HMF) miktarlar1 bakimindan grup
ortalamalar1 arasindaki fark istatistik olarak O6nemli
bulunmustur (P<0.01). Calismada kullanilan firmalara
ait orneklerin HMF miktar1 Tiirk Gida Kodeksi Bal
Tebligine uygun bulunmustur.

Balin bilesiminin 6nemli bir bolimiinii sekerler
olugturmaktadir. Fruktoz ve glukoz balda oransal ola-
rak en fazla bulunan monosakkarit grubu sekerlerdir.
Bal arilarinda bulunan invertaz enzimi ile sakkaroz,
glukoz ve fruktoza doniistiigiinden baldaki biiyiik kismi
fruktoz ve glukoz seklindedir (Cetin ve ark,2011).
ABD’de 490 bal o6rnegi iizerinde yapilan analizlere
gore balin bilesiminin %79.59’unu sekerlerin olustur-
dugu, bunun %38.19’unun d-fruktoz, %31.28 ini d-
glukoz, %1.31 ini sakkaroz, %7.31 ini maltoz ve diger
indirgenmis sekerler ve % 1.50 ini de yiiksek sekerler
olusturmaktadir (Gen¢ ve Dodologlu,2011). Arastir-
mada kullanilan bal 6rneklerinin fruktoz igerigi 35.5-
38.2 g/100g, glikoz igeriklerinin ise 29.6-35.2 g/100g
arasinda oldugu tespit edilmistir. Sakkaroz ise tespit

edilmemistir. Calisma sonucunda elde edilen ballarin
ortalama fruktoz ve glukoz miktarlar1 bakimindan, grup
ortalamalar1 arasindaki fark istatistik olarak Onemli
bulunmustur (P<0.01).

Ballardaki fruktoz/glukoz orani hem balin orijini
hem de kristallesme egilimini gosteren 6nemli bir kali-
te kriteridir (Abu-Tarboush ve ark, 1993). Genellikle
bal icerisindeki fruktoz miktar1 glukozdan fazladir.
Furuktoz/glukoz orami biiyiidiikge balin gekerlenme
egilimi azalir. Furuktoz/glukoz orani 1.0-1.2 arasinda
kristalizasyon ¢abuk, 1.3 veya daha fazlaysa kristali-
zasyon ge¢ olmaktadir. Diger taraftan olgunlasmamis
bir balda glikoza gore daha fazla sakkaroz bulundugu
i¢in sekerlenme yavas olmaktadir (Geng ve Dodolog-
lu,2011).

Tiirk Gida Kodeksi Bal Tebligi’nde ¢igek ballarinin
fruktoz+glukoz miktarinin en az % 60 olmasi gerekti-
gini ve fruktoz/glukoz oraninin ise 0.9-1.4 arasinda
olmas1 gerektigi belirtilmektedir. Arastirmada kullani-
lan bal 6rneklerinin fruktoz+glukoz oramt % 65.2-73.5
aras1 ve fruktoz/glukoz orani ise 1.05- 1.19 arasindadir.
Calisma sonucunda elde edilen ballarin ortalama fruk-
toz+glukoz miktar1 ve fruktoz/glukoz oranlari baki-
mindan grup ortalamalar1 arasindaki fark istatistik
olarak 6nemli bulunmustur (P<0.01). Calismada kulla-
nilan firmalara ait 6rneklerin fruktoz+glukoz miktar1 ve
fruktoz/glukoz oranlar1 Tirk Gida Kodeksi Bal Tebli-
gine uygun bulunmustur.

Baldaki kamis sekeri veya musir bazli seker katkisi-
nin kanitlanmasi ig¢in en yaygin kullanilan ydntem
613C analizidir. Bu yontem ilk kez 1978 yilinda uygu-
lanmistir (Kaplan, 2014). Bu amagla baldaki ve balin
protein fraksiyonu arasindaki karbon izotop farki
(%013C/12C) balin safliginin kalitatif ve kantitatif bir
gostergesidir. Karbon izotop analizi i¢in AOAC tara-
findan da kabul edilen kiitle spektroskopi yontemi
uygulanmaktadir (Kaplan 2014). Tirk Gida Kodeksi
Bal Tebligi’ne gore ¢igek ballarinda, balda protein ve
ham bal delta C13 degerleri arasindaki farkin -1.0 veya
daha pozitif olmasi1 gerektigini, balda bulunan ve ham
bal delta C13 degerinden hesaplanan C4 seker oraninin
ise en fazla %7 olmasi gerektigi belirtilmektedir (Ano-
nim, 2012). Arastirmada kullanilan bal 6rneklerinde C4
seker orani 0.00 ile 3.52 arasinda oldugu hesaplanmis-
tir. Balda protein ve ham bal delta C13 degerleri ara-
sindaki fark ise -0.55 ile 1.95 arasinda degismektedir.
Bu calismada kullanilan tiim 6rneklerin, balda protein
ve ham bal delta C13 degerleri arasindaki fark ve balda
bulunan ve ham bal delta C13 degerinden hesaplanan
ortalama C4 seker oranlar1 arasindaki fark istatistik
olarak 6énemli bulunmustur (P<0.01). Calismada kulla-
nilan firmalara ait 6rneklerin balda protein ve ham bal
delta C13 degerleri arasindaki fark ve balda bulunan ve
ham bal delta C13 degerinden hesaplanan ortalama C4
seker oranlar1 Tirk Gida Kodeksi Bal Tebligine uygun
bulunmustur.

Icerdigi sekerler nedeni ile enerji kaynagi olarak
kullanilan bal, insan saglig1 bakimindan da énem tasi-



42

Ciftci and Parlat / Selcuk J Agr Food Sci, (2018) 32 (1), 38-42

makta ve gesitli hastaliklarin tedavisinde kullanilmak-
tadir. Ancak baldan beklenen faydanin saglanabilmesi
icin balin besin degerini arttiran kimyasal bilesikleri ile
birlikte tiiketilmesi ve bu besin maddelerin baldaki
miktarlariin  korunmasi gerekmektedir. Ancak bala
yapilan hileler veya balin islenmesi ve depolanmasi
sirasinda yapilan hatalar balin besin degerini diisiir-
mekte ve tiiketicilerin sagligini riske atmaktadir. Tiike-
tici sagligini korumak igin ise Tiirk Gida Kodeksi-Bal
Tebligi’ne uygun olmayan ballarin tespit edilerek piya-
sadan toplatilmasi gerekmektedir.

Son giinlerde piyasaya siiriilen sahte ballara ragmen
arastirma konusu olan firmalara ait ballarin analiz so-
nuglar1 bakimindan aralarinda énemli farkliliklar olma-
sina ragmen, Tirk Gida Kodeksi-Bal Tebligi’ne uygun
tiriinleri piyasaya siirdiikleri belirlenmistir.

Bala yapilan hileler veya balin islenmesi ve depo-
lanmasi sirasinda yapilan hatalar bazen iireticiden ba-
zen de bali tireticiden tiiketiciye ulastiran firmalardan
kaynaklanabilmektedir. Bu nedenle tiiketici sagligim
korumak ig¢in bal ireticileri olan aricilar ve bal satisi
yapan firmalar bilinglendirmeli, yapilan denetimlerin
stirekliligi saglanmali, ayrica tiiketicilerinde Tiirk Gida
Kodeksi-Bal Tebligi’ne uygun ballar1 satin almalari
gerekmektedir.
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MAKALE BIiLGiSi OZET

Makale Gegmisi: Bu aragtirma, Kinal fasulye (Phaseolus vulgaris L.) gesidinde amino asit uygula-
Gelis tarihi: 29.11.2017 malarinin tane verimi ile bazi tarimsal dzellikler {izerine etkilerini belirlemek ama-

P ciyla 2014 yili vejetasyon doneminde Konya ili Altinekin ilgesinde yiiriitiilmistiir.
Kabul tarihi: 13.12.2017 Aragtirma, “Tesadiif Bloklar1 Deneme Desenine” gore ti¢ tekerriirlii olarak kurul-
mugtur. Denemede materyal olarak Kinali fasulye ¢esidi kullanilmigtir. “Amino
total” ticari ismi amino asit giibresi 0 (kontrol), 150 cc/da, 300 cc/da, 600 cc/da, 900

Anahtar Kelimeler: ce/da ve 1200 cc/da olmak iizere 5 farkli dozda uygulannmustir. Varyans analizi
Amino asit sonuglarina gore amino asit uygulamalar1 arasinda aragtirmada incelenen tim ozel-
Fasulye liklerde farkliliklar istatistiki olarak onemli tespit edilmistir. Deneme sonucunda

amino asit uygulamalarina gore Kinali fasulye cesidinin bitki boyu 60.67 (AA;
dozu) ile 89.33 cm (AA4 dozu), bakla say1 19.00 (Kontrol) ile 30.00 adet/bitki (AA;
dozu), baklada tane sayis1 3.70 (AA; ve AA; dozu) ile 4.53 adet (AAs dozu), bitkide
tane sayist 71.00 (Kontrol) ile 110.97 adet (AA: dozu), yiiz tane agirligi 34.29
(Kontrol) ile 40.26 g (AAs dozu), tane verimi 278.49 (Kontrol) ile 444.60 kg/da
(AA; dozu), protein orant % 23.25 (Kontrol) ile 24.49 (AAs dozu) ve protein verimi
64.71 (Kontrol) ile 107.04 kg/da (AA; dozu) arasinda degisim gostermistir. Arag-
tirma sonuglarina gore amino asit uygulamasi fasulye bitkisinde tane verimi ve bazi
tarimsal ozellikler iizerine etkilerinin olumlu oldugu tespit edilmistir. Ozellikle
proteinin yapi tasi olan amino asit uygulamasi protein oranini énemli derecede
arttirmigtir. Buda bize dekara 300 cc amino asit uygulamasi ile tane verimi ve
protein oraninin dnemli derecede arttirilabilecegini gostermektedir.

Protein orani
Tane verimi

Effects on Agricultural Characters of Application of Amino Acids in Kinah
Bean Cultivar

ARTICLE INFO ABSRACT

Acrticle history: This research was made in Altinekin Town Konya City to determine effect of amino
. . acid applications on some agricultural characteristics of Kinali bean (Phaseolus
iecelvteccij (;aie.' igﬁggg vulgaris L.) during 2015 vegetation period. Field trial was set up according to
ceepted date: Lo.12. “Randomized Blocks Design” by three replicates. As material, Kinali bean variety
was used. Trade mark “Amino total” was used as amino acid (AA) fertilizer by five

Keywords: doses; 0 (control), 150 cc da™, 300 cc da™, 600 cc da™, 900 cc da™and 1200 cc da™,

. . respectively. Analysis of variance showed that all the investigated characteristics
Amino acid were significant among the amino acid applications. Following values were detect-
Bean ed; 60.67 (AA; dose) - 89.33 cm (AA, dose) for plant height, 19.00 (Control) -
Protein ratio 30.00 (AA; dose) total/plant for number of pod, 3.70 (AA; and AA; dose) - 4.53
Seed yield (AAs dose) for number of seed per pod, 71.00 (Control) - 110.97 (AA, dose) for

number of seed per plant, 34.29 (Control) - 40.26 g (AAs dose) for one hundred
seeds weight, 278.49 (Control) - 444.60 kg da™* (AA; dose) for seed yield, 23.25 %
(Control) - 24.49 (AAs dose) for protein ratio and 64.71 (Control) - 107.04 kg da™
(AA; dose) for protein yield, respectively. Results of the study implicated that
amino acid applications had positive effects on seed yield and some agricultural
characteristics of bean. In particular, application of amino acid - base of protein
increased the protein ratio significantly. Therefore, 300 cc application dose of
amino acid may enhance the seed yield and protein ratio.

* Sorumlu yazar email: eceyhan@selcuk.edu.tr
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1. Giris

Protein kaynagi olarak kullanilan besin maddeleri-
nin insan beslenmesindeki 6neminin ne derece biiyiik
oldugu artik yadsmmamaz bir gergektir. Bir baklagil
bitkisi olan fasulye tanelerinin % 22-30 gibi yiiksek
oranda protein igermesi, karbonhidratlarca yeterli;
potasyum, kalsiyum, magnezyum ve fosforca zengin
olmast ayrica ¢esitli vitaminlere de sahip bulunmasi
bakimindan iyi bir bitkisel protein kaynagidir (Akgin,
1988). Diinya genelinde diisiiniildiigiinde insan besle-
mesindeki bitkisel proteinlerin %22’si, karbonhidratla-
rin %7’si, hayvan beslenmesindeki proteinlerin %38’
ve karbonhidratlarin %5’i yemeklik baklagillerden
saglanmaktadir (Wery ve Grichac, 1983). Bu agidan
bakildiginda insanlarimizin beslenmesinde gerekli olan
proteini ve karbonhidratlart karsilamak i¢in ozellikle
son zamanlarda konserve ve dondurulmus gida sanayi-
sinde de kullanilan fasulye 6nemli bir yer tutmaktadir.

Amino asitler yiiksek sicaklik, diisiik nem, don, bo-
cek zarari, dolu zarari, sel gibi, iiriin kalitesini ve mikta-
rin1 azaltan, bitki metabolizmasini {izerinde olumsuz bir
etkiye sahip stres kosullarina direng saglar. Ayrica ami-
no asitlerin stres kosullari olugsmadan 6nce, olusurken
ve sonrasinda uygulanmasi, ile doldurulan stres fizyolo-
jisinde ki sorunlar1 dnleme ve iyilestirme etkileri vardir
(Cakir, 2017).

Isik ve nem orani disiik ve sicaklik ve tuz konsant-
rasyonu yiiksek oldugunda stomalar kiigiiliir (makro ve
mikro besinlerin emilimi diiser) fotosentez, terleme ve
solunum artar (Karbonhidrat yikimi) kapali oldugunda
stomalar kapalidir. Bu durumda bitkinin metabolik
dengesi olumsuz etkilenir. L-glutamik asit “bekgi hiic-
releri” sitoplazmaya osmotik ajan olarak davranir.
Boylece stomalarin agilimini tegvik eder (Cakir, 2017).

Amino asitler bitkisel hormonlar1 ve biiylime dii-
zenleyicileri uyaran ve aktive eden aktivatorlerdir.
Glisin ve glutamik asit bitkisel doku ve klorofil sentezi

Cizelge 1
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olusumu siirecinde temel metaloitlerdir. Bu amino
asitler, bitki fotosentezi i¢in yiiksek derecede Onemli
olan klorofil konsantrasyonunu artirmak i¢in yardime1
olur. Bu sayede bitkiler yemyesil hale gelirler. L- met-
hionine etilen ve biiyiime faktorleri uyaricisidir. L-
triptofan, oksin sentezi i¢in uyaricidir. L-triptofan
bitkilerde sadece L- formu kullanilir. L-arginin, ¢i¢ek
ve meyve ile ilgili hormonlarin sentezini tesvik etmek-
tedir. L-proline polen dogurganliga yardimei olur. L-
lizin, L-methionine, L-glutamik asit, tozlama i¢in esan-
siyel amino asitlerdir. Bu amino asitler kullanildiginda,
polen ¢imlenmesi ve polen tiipli uzunlugunu artirirlar
(Cakar, 2017).

Bu amagla arastirmada, Konya kosullarinda bodur
karakterdeki, Kinali fasulye ¢esidinin aminoasit giibre-
lemesi ile tane verimi ve verim komponentleri tespit
edilecektir.

2. Materyal ve Yontem

Denemenin yiiriitiildiigii 2015 yilina ve son 15 yil-
lik (2000 — 2014) ortalamalara ait baz1 iklim degerleri
Cizelge 1’de verilmistir. Vejetasyon siiresinde Konya
ili Altinekin ilgesinde ortalama sicaklik 21.1 °C’dir.
Arastirma yilinda, ayn1 donemde gerceklesen ortalama
sicaklik ise 20.4 °C’dir. Uzun yillara gére, Konya ili
Altmekin ilgesinde denemenin yapildigi aylardaki
sicaklik 2015 yilinda daha diisiikk gerceklesmistir. Bu
denemenin yiiriitiildiigii 2015 yilinda Mayis ve Eyliil
aylarinda gergeklesen sicakliklar uzun yillar ortalama-
sindan daha yiiksek olarak gergeklesmistir. Arastirma-
da 2015 yilinda diisen toplam yagis 194.8 mm olup bu
deger uzun yillar Slgiilen yagis degerlerinin oldukca
istiinde gerceklesmistir (102.8 mm). Vejetasyon siire-
since yagislarin dagilim1 Mayis, Haziran ve Eyliil ayla-
rinda daha fazla olmustur. Yagislar kisa zamanda ve
yogun sekilde distiigiinden etkili bir yagis olmamustir.
Nisbi nem, uzun yillarin ortalamasindan daha yiiksek
olarak gerceklesmistir.

Konya ili Altinekin ilgesinde 2015 yili vejetasyon siiresi ve 15 yillik (2000 — 2014) rasatlara ait meteorolojik degerler™

AYLAR Aylik Ortalama Sicaklik (°C) Aylik Toplam Yagis (mm) Aylik Ortalama Nisbi Nem (%)
2000 -2013 2014 2000 -2013 2014 2000 -2013 2014
Mayis 16,2 16,4 30,1 42,2 55,3 55,2
Haziran 21,2 17,4 29,7 123,0 46,4 72,4
Temmuz 25,0 22,7 7,6 1,0 39,6 445
Agustos 24,1 23,3 4,6 1,7 40,8 52,1
Eyliil 18,8 22,3 20,0 26,9 48,4 411
Toplam/Ort. 21,1 20,4 92,0 194,8 46,1 53,1

*Degerler Konya Meteoroloji Miidiirliigiinden

Deneme alaninin topragi tinli bir biinyeye sahip
olup, organik madde muhtevasi orta (%2.00) seviyede-
dir. Kire¢ muhtevasi bakimindan yiiksek olan topraklar
(%38,70), alkali reaksiyon gostermekte (pH = 7.68)
olup, tuzluluk (%0,023) problemi yoktur. Toprakta

elverigli potasyum 145.44 kg/da ile yiiksek iken fosfor
8.55 kg/da ile orta seviyededir.

Bu arastirmada Kinali fasulye ¢esidi ve yurt disinda
“Amino total” ticari ismi ile satilan amino asit materyal
olarak kullamilmistir (Cizelge 2). Arastirma, “Tesadiif
Bloklar1 Deneme” desenine gore li¢ tekerriirlii olarak
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kurulmustur. Ekimde her bir parselin alan1 5 metre
uzunlugunda ve 2.5 metre eninde olmak iizere 12.5
m?’dir. Deneme 6 aminoasit uygulamasi x 3 tekerriir
olmak tizere 18 parselden olusmustur. Deneme tarlasi-
na bitkilerin ihtiyacini kargilamak ic¢in dekara 15 kg
DAP giibresi tiniform bir sekilde verilmigtir. Ekim 15
Mayis 2015 tarihlerinde tavli topraga yapilmistir.
Ekimde her parselde 5 sira olacak sekilde markdrle
acilan siralara sira arasi 50 cm, sira iizeri 8 cm ve ekim

derinligi 4 cm olacak sekilde Kinali ¢esidine ait tohum-
lar elle ekilmistir.

Aminoasit uygulamasi bitkiler 10 cm olduktan son-
ra 4 defa uygulanmig ve uygulama araligi ise 10 giin
olacak sekilde ayarlanmistir. Uygulama dozlart top-
lamda O (kontrol), 150 cc/da (AA; dozu), 300 cc/da
(AA, dozu), 600 cc/da (AA;z dozu), 900 cc/da (AA,
dozu) ve 1200 cc/da (AAs dozu) olmak tizere 5 farkli
dozda uygulanmustir.

Cizelge 2
Denemde kullanilan ¢eside ve amino asit giibresine ait bazi dzellikleri
Cesit Ad1 Bitkisel Ozellikler
Kinali Yart sarilict, bitki boyu 50-70 cm, siiliikli, ¢icek rengi beyaz, verim 250-300 kg/da dermason tipinde, bakla sekli

diiz-ucu kivrik, viriis ve bakteriyel hastaliklara dayanaklidir. Vejetasyon siiresi ortalama 100-110 giindiir.

Giibre Ad1 Icerigi

Glutamik asit (% 7.24-9.12), Arginine (% 5.20-6.20), Trioanine (% 3.05-3.56), Serine (3.76-4.49), Aspartic asit

Amino Total

(% 3.20-3.45), Proline (% 2.23-3.50), Veline (% 2.80-3.10), Alanine (% 2.16-2.20), Cytine (%1.87-2.45), Licyne

(% 1.87-2.45), Leucine (%1.98-2.80), Lysine (%1.39-2.30), Isoleucine (%1.26-1.70), Phenlyalanine (%1.03-
1.78), Tyrosine (% 0.48-1.02), Histidine (% 0.42-0.90) Methionine (%0.23-0.30)

Bitkilerin ilk gelisme donemlerinde yabanci otlarla
miicadele etmek ve topragin havalanmasini saglamak
amacityla 2 defa ¢apalama igslemi gergeklestirilmis, yine
iklim sartlar1 ve bitkilerin su ihtiyaglarina gore 5 defa
sulama yapilmistir. Hasat islemi 29 Agustos 2015 tari-
hinde her parseldeki bitkilerin %90’ninin olgunlasip
sarardigt donemde elle gergeklestirilmistir. Deneme
parsellerinin yanlarindan birer sira ve parsel baglarin-
dan ise 50 cm’lik kisimlarin kenar tesiri olarak atilma-
sindan sonra 4.0 x 1.5 = 6.0 m”lik alanda bulunan
bitkiler hasat edilmistir. Hasat edilen bitkiler baglan-
mak suretiyle kurumaya birakilmig ve daha sonra 9
Eyliil 2015 tarihinde elle harmanlama iglemi yapilarak,
harman sonrasi gerekli dl¢limler ve degerlemeler ya-
pilmigtir.

Arastirmada bitki boyu (cm), dal sayis1 (adet/bitki),
bakla sayist (adet/bitki), baklada tane sayisi (adet),
bitkideki tane sayisi (adet/bitki), yiliz tane agirligi (g),
tane verimi (kg/da) ve protein verimi (kg/da) (Akgin,
1974; Giilimser, 1981; Ceyhan, 2004) ve protein veri-
mi (mm) gibi 6zellikler incelenmistir (Bremner, 1965;
Kacar, 1972). Arastirmada bitkileri iizerinde yapilan
gozlem ve oOlgiimler dnce “Tesadiif Bloklar1 Deneme”
desenine gore varyans analizine tabii tutulmus ve ara-
sinda % 1 ve en az %5 Onem seviyesinde varyans bu-
lunan 6zellikler iizerinde LSD analizi yapilmis ve grup-
landirmalar yapilmistir (Yurtsever, 1984; Diizgiines ve
ark., 1987). Bu analiz ve hesaplamalar JUMP paket
programlarinda yapilmustir.

3. Arastirma Sonuglari ve Tartisma
Arastirma sonuglarina gére Kinali fasulye ¢esidinde

incelenen Ozellikler bakimindan farkli aminoasit dozu
uygulamalarina gore degisimi istatistiki olarak %1

ihtimal smirina gore istatistiki bakimdan onemlidir
(Cizelge 3).
3.1. Bitki Boyu

Bitki boyu tiim bitkilerde oldugu gibi fasulyede de
morfolojik 6zellikler igerisinde yatmaya dayaniklilik ve
verim kriterleri ilizerinde oynadigi rol nedeniyle en
o6nemli tarimsal 6zelliklerden birisidir. Cizelge 4 ince-
lendiginde en uzun bitki boyu 89.33 cm ile AA, dozu
uygulamasinda elde edilirken, bunu azalan sirayla AA,
dozu (77.33 cm), AAs dozu (69.00 cm), AA; dozu
(64.33 cm) ve Kontrol (77.33 cm) uygulama dozlari
takip etmistir. En kisa bitki boyu ise 60.67 cm ile AA;
dozu uygulamasinda elde edilmistir. Arastirmada ami-
no asit uygulama dozlarinin ortalamasi olarak, ortalama
bitki boyu 70.78 cm olarak hesaplanmuistir.

Fasulye bitkisinde amino asit uygulamasinin bitki
boyunu etkiledigi daha 6nce yapilan ¢aligmalarda bildi-
rilmistir (Zahir ve ark., 2010; Zewail, 2014). El-
Ghamry ve ark. (2009) yaptiklari arastirmada baklanin
bitki boyunun amino asit uygulamasindan yine
Moraditochaee ve ark. (2012) ise yaptiklar1 ¢alismada
boriilcenin bitki boylarinin amino asit uygulamasindan
etkilendigini belirtmistir. Bizim aragtirmamizda amino
asit uygulama miktariin artmasiyla fasulye bitkisinde
birinci uygulama dozu hari¢ diger uygulama dozlarinda
bitki boyunun artmasina neden olmustur. Bizim sonug-
larimiza benzer sonuglar fasulye bitkisinde ve diger
baklagillerde bir¢ok arastirici tarafindan bildirilmistir
(ElI-Ghamry ve ark., 2009; Zahir ve ark., 2010;
Moraditochaee ve ark., 2012; Zewail, 2014). Zahir ve
ark. (2010) yaptiklar: bir aragtirmada fasulye bitki-
sinde amino asit uygulamalarinda bitki boyunun
55.25 cm (kontrol) ile 72.50 cm (Rhizobium phase-
oli + L-Triptofan 10™° M) arasinda degistigini belir-
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lemislerdir. Zewail (2014) yaptig1 ¢aligmada fasulyede
amino asit uygulamalarinda bitki boyunun 53.22 cm
(kontrol) ile 73.42 cm (8 ml/l amino asit) arasinda
degisim gosterdigini bildirmistir. Diger bitkilerde El-

Ghamry ve ark. (2009) baklada yaptiklar1 ¢caligmada
ve Moraditochaee ve ark. (2012) ise boriilcede benzer
sonuclar saptamislardir.

Cizelge 3

Arastirmada kullanilan Kinali fasulye ¢esidinde farkli aminoasit dozu uygulamalarinda tespit edilen incelenen 6zelliklere ait varyans

analizi
Varyans Kaynaklari SD Bitki Boyu Bakla Sayis1 Baklada Tane Sayisi Bitkide Tane Sayis1
Tekerriir 2 14,389 15,167 0,017 193,500
Aminoasit 5 348,089** 53,167** 0,362** 629,593**
Hata 10 12,789 4,833 0,015 58,446
Varyans Kaynaklari SD Yiiz Tane Agirhig1 Tane Verimi Protein Orant Protein Orani
Tekerriir 2 1,446 1942,942 0,022 100,747
Aminoasit 5 15,427** 13305,916** 0,523** 886,848**
Hata 10 0,444 1184917 0,009 65,146

**:p<0.01

3.2. Bakla Sayisi

Akgin (1974); Sehirali ve ark. (1983); Ceyhan
(2000) fasulyede tane verimini etkileyen verim unsur-
larinin basinda bitkide bakla sayisi gelmektedir. Yapi-
lan denemede en fazla bakla sayis1 30.00 adet/bitki ile
AA,; dozu uygulamasindan elde edilirken, bunu azalan
sirayla AA; dozu (28.33 adet/bitki), AA, dozu (23.67
adet/bitki), AA; dozu (22.67 adet/bitki) ve AAs dozu
(21.33 adet/bitki) uygulamalari takip etmistir. Arastir-
mada en az bakla sayis1 ise 19.00 adet/bitki ile Kontrol
uygulamasindan elde edilmistir. Arastirmada amino
asit uygulama dozlarinin ortalamasi olarak, ortalama
bakla sayis1 24.17 adet/bitki olarak belirlenmistir (Ci-
zelge 4).

Amino asit uygulamalarimin fasulye bitkisinde bak-
la sayisini etkiledigi Zahir ve ark. (2010) ve Zewail
(2014) tarafindan da daha 6nce yapilan ¢aligmalarda
bildirilmistir. Yine EI-Ghamry ve ark. (2009) baklada
ve Moraditochaee ve ark. (2012) ise boriilcede bitkide
bakla sayismmin amino asit uygulamasindan onemli
derecede etkilendigini belirtmistir. Bu ¢alismada amino
asit uygulamasi ile fasulye bitkisinin bitkide bakla
sayisinin artmasina neden olmustur. Bu arastirmada
elde ettigimiz sonuglara benzer sonuglar fasulye bitki-
sinde ve diger baklagillerde birgok arastirict tarafindan
tespit edilmistir (EI-Ghamry ve ark., 2009; Zahir ve
ark., 2010; Moraditochaee ve ark., 2012; Zewail,
2014). Konu ile ilgili arastirmalar yapan Zahir ve ark.
(2010) fasulyede farkli amino asit uygulamalarinda
bakla sayisin1 11.4 (Kontrol) - 17.6 (Rhizobium pha-
seoli + L-Triptofan 10 M) adet/bitki, yine Zewail
(2014) fasulyede farkli amino asit uygulamalarinda
bakla sayisin1 21.00 (Kontrol) - 26.66 (8 ml/I amino
asit) adet/bitki, EI-Ghamry ve ark. (2009) baklada
farkli amino asit uygulamalarinda bakla sayisin1 23.00
(Kontrol) - 67.33 (2000 ppm Humik asit + 2000 ppm
Amino asit ) adet/bitki ve Moraditochaee ve ark.
(2012) ise boriilcede farkli amino asit uygulamalarinda

bakla sayisin1 37.28 (Kontrol) - 54.10 (2 g/l Amino asit
) adet/bitki oldugunu bildirmislerdir. Bu arastiricilarin
aragtirma sonuglari ile bizim arastirma bulgularimiz
uyum igerisinde yer almaktadir.

3.3. Baklada Tane Sayist

Fasulyede baklada tane sayisinin tane verimini be-
lirleyen en 6nemli karakterden biri oldugunu birgok
aragtirict tarafindan bildirilmektedir (Bozoglu ve ark.,
1997; Bozoglu ve Peksen, 1997; Ceyhan, 2004). Aras-
tirma sonuglarina gore en fazla baklada tane sayis1 4.53
adet ile AAs dozu uygulamasindan elde edilirken, bunu
azalan sirayla AA, dozu (4.17 adet) ve AA; dozu ve
Kontrol (3.73 adet) uygulamalar1 takip etmistir. Arag-
tirmada en az baklada tane sayisi ise 3.70 adet ile AA,
dozu ve AA; dozu uygulamalarindan elde edilmistir.
Arastirmada amino asit uygulama dozlarinin ortalamasi
olarak, ortalama baklada tane sayist 3.93 adet olarak
hesaplanmigtir (Cizelge 4).

Daha 6nce yapilan galismalarda amino asit uygula-
malarimin fasulye bitkisinde baklada tane sayisim etki-
ledigi Zahir ve ark. (2010) ve Zewail (2014) tarafindan
tespit edilmigtir. Yine amino asit uygulamasmin El-
Ghamry ve ark. (2009) baklada ve Moraditochaee ve
ark. (2012) boriilcede baklada tane sayisint etkiledigini
bildirmislerdir. Amino asit uygulamasi bu g¢alismada
genelde fasulye bitkisinde baklada tane sayisinin artigi-
na sebep olmustur. Bizim arastirma sonuglarina benzer
sonuglar fasulye bitkisinde Zahir ve ark. (2010) ve
bakla bitkisinde ise EI-Ghamry ve ark. (2009) tarafin-
dan tespit edilmistir. Zahir ve ark. (2010) fasulyede
farkli amino asit uygulamalarinda baklada tane sayisini
7.0 (Kontrol) adet ile 10.2 (Rhizobium phaseoli + L-
Triptofan 10 M) adet, EI-Ghamry ve ark. (2009)
baklada farkli amino asit uygulamalarinda baklada tane
sayisint 2.67 (Kontrol) adet ile 3.67 (2000 ppm Humik
asit + 2000 ppm Amino asit ) adet arasinda tespit et-
miglerdir.
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Cizelge 4

Aragstirmada farkli aminoasit dozu uygulamalarinin Kinali fasulye ¢esidinde incelenen 6zelliklere ait degerler ve 1sd gruplart

Ggﬂ&ﬁglarl Bitki Boyu (cm) Bakla Sayist (adet/bitki) Baklad?ag":tl)e Sayisi B“k‘de(aTdae“S Sayisi
Kontrol 64,00 c 19,00 c¢ 3,73 ¢ 71,00 c

AA; Dozu 60,67 c 22,67 bc 373 ¢ 84,40 bc

AA, Dozu 7733 b 30,00 a 3,70 ¢ 110,97 a

AA; dozu 64,33 ¢ 28,33 ab 3,70 ¢ 104,70 a

AA, dozu 89,33 a 23,67 bc 417 b 98,47 ab

AA; dozu 69,00 bc 2133 ¢ 453 a 96,57 ab
Ortalama 70,78 24,17 3,93 94,35

Aminoasit Yiiz Tane Agirhigi (g) Tane Verimi (kg/da) Protein Orant (%) Protein Orani (kg/da)
Uygulamalar1

Kontrol 3429 d 278,49 ¢ 2325 ¢ 64,71 c

AA; Dozu 35,38 «cd 352,44 hc 2400 b 84,57 bc

AA, Dozu 37,08 bc 444,60 a 2408 b 107,04 a

AA; dozu 3757 b 439,35 ab 2415 b 106,11 a

AA, dozu 39,31 a 42722 ab 2421 b 103,40 ab

AA; dozu 40,26 a 431,42 ab 24,49 a 105,64 a
Ortalama 37,32 395,59 24,03 95,25

3.4. Bitkide Tane Sayisi

Deneme sonuglarina gore en fazla bitkide tane sayi-
s1 110.97 adet ile AA; dozu uygulamasindan elde edi-
lirken, bunu azalan sirayla AA; dozu (104.70 adet),
AA, dozu (98.47 adet), AAs dozu (96.57 adet) ve AA;
dozu (84.40 adet) uygulamalar1 takip etmistir. Aragtir-
mada en az bitkide tane sayisi ise 71.00 adet ile Kont-
rol uygulamasindan elde edilmistir. Aragtirmada amino
asit uygulama dozlarinin ortalamasi olarak, ortalama
bitkide tane sayist 94.35 adet olarak hesaplanmistir
(Cizelge 4).

Fasulye bitkisinde daha once yaptiklar1 ¢aligmalar-
da Zahir ve ark. (2010) ve Zewail (2014) amino asit
uygulamalarinin tane sayisini etkiledigini tespit etmis-
lerdir. Bu calismada fasulye bitkisinde amino asit uy-
gulamasi bitkide tane sayisinin artigina sebep olmustur.
Bizim arastirma sonuglarina benzer sonuglar fasulye
bitkisinde Zahir ve ark. (2010) ve Zewail (2014) tara-
findan tespit edilmistir.

3.5. Yiiz Tane Agirlig

Zewail (2014) amino asit uygulamalarinin fasulye
bitkisinde yiiz tane agirhigini etkiledigi bildirmistir.
Yine amino asit uygulamasimin El-Ghamry ve ark.
(2009) baklada yiiz tane agirligim etkiledigini tespit
etmistir.

Cizelge 4 incelendiginde en yiiksek yiiz tane agirh-
§140.26 g ile AAs dozu uygulamasindan elde edilirken,
bunu azalan sirayla AA, dozu (39.31 g), AA; dozu
(37.57 g), AA, dozu (37.08 g) ve AA; dozu (35.38 @)
uygulamalar1 takip etmistir. Arastirmada en diisiik yliz
tane agirlig1 ise 34.29 g ile Kontrol uygulamasindan
elde edilmistir. Aragtirmada amino asit uygulama doz-
larinin ortalamasi olarak, ortalama yiiz tane agirlig
37.32 g olarak tespit edilmistir.

Bu calismada fasulye bitkisinde amino asit uygula-
mast bitkide tane sayisinin artisina sebep olmustur.

Bizim arastirma sonuglarina benzer sonuglar fasulye
bitkisinde Zahir ve ark. (2010) ve Zewail (2014) tara-
findan tespit edilmistir.

3.6. Tane Verimi

Arastirmada en yiiksek tane verimi 444.60 kg/da ile
AA; dozu uygulamasindan elde edilirken, bunu azalan
sirayla AA; dozu (439.35 kg/da), AAs dozu (431.42
kg/da), AA, dozu (427.22 kg/da) ve AA; dozu (352.44
kg/da) uygulamalar1 takip etmistir. Arastirmada en
diistik tane verimi ise 278.49 kg/da ile Kontrol uygu-
lamasindan elde edilmistir. Arastirmada amino asit
uygulama dozlarinin ortalamasi olarak, ortalama tane
verimi 395.59 kg/da olarak belirlenmistir (Cizelge 4).

Fasulyede tane verimini etkileyen en 6nemli verim
unsurlarmin bitki boyu, bakla sayisi, bakladaki tane
sayis1 ve yiiz tane agirh@ oldugu bildirilmistir (Onder
ve Ozkaynak, 1994; Ceyhan, 2004). Bozoglu ve
Giiliimser (200), fasulyede tane verimi ile bitki boyu,
bitkide bakla sayist ve yiiz tane agirlig1 arasinda olumlu
Yorgancilar ve ark. (2003)’ da fasulyede c¢esit se¢imi
yoniinden verimi dogrudan etkileyen kriterler olarak
bitki boyu, baklada tane sayist ve yiiz tane agirhigmin
oldugunu bildirmislerdir. Yiiksek tane verimi elde et-
mede bu tarimsal 6zellikler ele alinmalidir.

Amino asit uygulamalarinin fasulye bitkisinde
Kucharski ve Nowak (1994); Zahir ve ark. (2010);
Zewail (2014); Sadak ve ark. (2015) daha once yiiriit-
tikleri caligmalarda tane verimini etkiledigini tespit
etmislerdir. Yine EI-Ghamry ve ark. (2009); Shehata ve
ark. (2011); Kasraie ve ark. (2012); Moraditochaee ve
ark. (2012); Pranckietiene ve ark. (2015); Wahba ve
ark. (2015) yaptiklar1 ¢aligmalarda amino asit uygula-
malarimin birgok bitkide verimi etkiledigini belirtmis-
lerdir. Yiriitillen bu ¢aligmada amino asit uygulamala-
rinin fasulye bitkisinin tane verimini arttirdigl tespit
edilmistir. Bizim elde ettigimiz arastirma sonuglarina
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benzer sonuglar fasulye bitkisinde Kucharski ve
Nowak (1994); Zahir ve ark. (2010); Zewail (2014);
Sadak ve ark. (2015) tarafindan tespit edilmistir. El-
Ghamry ve ark. (2009); Shehata ve ark. (2011);
Kasraie ve ark. (2012); Moraditochaee ve ark. (2012);
Pranckietiene ve ark. (2015); Wahba ve ark. (2015)
yaptiklar1 caligmalarda amino asit uygulamalarinin
bir¢ok bitkide verimi arttirdigini belirtmiglerdir. Konu
ile ilgili arastirmalar yapan Zahir ve ark. (2010) fasul-
yede farkli amino asit uygulamalarinda tene verimini
143 (Kontrol) - 225 (Rhizobium phaseoli + L-
Triptofan 10 M) kg/da arasinda belirlemislerdir.
Rhizobium phaseoli + L-Triptofan 10* M uygula-
masinin fasulye veriminde % 57 verim artigina neden
oldugunu bildirmiglerdir. Yine Zewail (2014) fasulyede
farkli amino asit uygulamalarinda tek bitki tane veri-
mini 18.22 (Kontrol) - 104.20 (8 ml/l amino asit)
g/bitki arasinda degisim gosterdigini bildirmistir.
Moraditochaee ve ark. (2012) ise boriilcede farkli ami-
no asit uygulamalarinda tane veriminin 51.46 (Kontrol)
— 116.68 (2 g/l amino asit ) kg/da arasinda degisim
gosterdigini bildirmiglerdir. Yine ayni ¢aligmada 1 g/l
amino asit uygulamasinda ise tane verimini 69.15
kg/da olarak belirlemislerdir. Bu arastiricilarin aragtir-
ma sonuglari ile bizim arasgtirma bulgularimiz uyum
icerisinde yer almaktadir.

3.7. Protein Oram

Cizelge 4 incelendiginde en yiiksek protein oran1 %
24.49 ile AAs dozu uygulamasindan elde edilirken,
bunu azalan sirayla AA, dozu (% 24.21), AA; dozu (%
24.15), AA, dozu (% 24.08) ve AA; dozu (% 24.00)
uygulamalar1 takip etmistir. Arastirmada en disik
protein orani ise % 23.25 ile Kontrol uygulamasindan
elde edilmistir. Arastirmada amino asit uygulama doz-
larinin ortalamasi olarak, ortalama protein orani %
24.03 olarak belirlenmistir.

Fasulye bitkisinde Zahir ve ark. (2010); Zewail
(2014); Sadak ve ark. (2015) yuriittiikleri galigmalarda
amino asit uygulamalarinin protein oram iizerine etki-
lerinin dnemli oldugunu tespit etmislerdir. Yiiriitiilen
bu ¢alismada amino asit uygulamalarinin fasulye bitki-
sinin protein oramm arttirdigi belirlenmistir. Bizim
elde ettigimiz arastirma sonuglarina benzer sonuglar
fasulye bitkisinde Ceyhan (2006); Zahir ve ark. (2010);
Zewail (2014); Sadak ve ark. (2015) tarafindan tespit
edilmistir.

4.8. Protein Verimi

Denemede en yiiksek protein verimi 107.04 kg/da
ile AA; dozu uygulamasindan elde edilirken, bunu
azalan sirayla AA; dozu (106.11 kg/da), AAs dozu
(105.64 kg/da), AA, dozu (103.40 kg/da) ve AA; dozu
(84.57 kg/da) uygulamalan takip etmistir. Aragtirmada
en diisiik protein verimi ise 64.71 kg/da ile Kontrol
uygulamasindan elde edilmistir. Arastirmada amino
asit uygulama dozlarmin ortalamasi olarak, ortalama
protein verimi 95.25 kg/da olarak belirlenmistir (Cizel-

ge 4).

Daha once birgok arastirict fasulyede protein verimi
tizerine yaptiklar1 arastirmalarda bizim sonuglarimiza
benzer sonuglar tespit etmiglerdir (Sehirali ve ark.,
1983; Bozoglu ve ark., 1997; Bildirici, 2003; Tajini ve
ark., 2012; Bulut, 2013; Ozturan Akman, 2017).

Sonug olarak, Fasulye bitkisinde amino asit uygu-
lamasmin tane verimi ve bazi tarimsal 6zellikler {izeri-
ne etkilerini belirlemek amaciyla yapilan bu tek yillik
aragtirmanin sonuglarina goére, amino asit uygulamasi
fasulye bitkisinde tane verimi ve bazi tarimsal 6zellik-
ler {izerine etkilerinin olumlu oldugu tespit edilmistir.
Ozellikle proteinin yap1 tast olan amino asit uygulama-
s1 protein oranini 6nemli derecede arttirmistir. Buda
bize dekara 300 cc amino asit uygulamasi ile tane ve-
rimi ve protein oraninin dnemli derecede arttirilabile-
cegini gostermektedir.

4. Tesekkiir

Bu calismada sunulan arastirma sonuglart Zir. Yiik.
Miih. Ahmet KAVASOGLU’nun Yiiksek Lisans Te-
zinden 6zetlenmisgtir.
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Experiments were conducted to assess the effects of different dripper
discharges, dripper spacings and lateral spacings on yield and physical
quality attributes of drip-irrigated green beans. Three different drip
irrigation systems were arranged as: DS1, in which dripper discharge is
2 L h'', dripper spacings is 33 cm and lateral spacings is 50 cm (a lat-
eral line for each plant row); DS2, in which dripper discharge is 2 L
h™!, dripper spacings is 33 cm and lateral spacings is 100 cm (a lateral
line for two plant rows); DS3, in which dripper discharge is 4 L h'*,
dripper spacings is 50 cm and lateral spacings is 100 cm (a lateral line
for two plant rows). In irrigations, wetted area percentage was taken as
75%. Present findings revealed that different drip irrigation treatments
did not have significant effects on yield and physical quality attributes
of green beans. Therefore, it was concluded that lateral spacing in drip
irrigation of greenbeans could be selected as 100 cm (a lateral line for
two plant rows). This will bring at least 50% saving in lateral pipe
costs of drip irrigation systems.

1. Introduction

Bean is leguminous crops and quite rich in vegeta-
ble-originated proteins. Therefore, they have a special
place in human nutrition and they are the mostly culti-
vated legumes worldwide. Bean roots are able to fixate
free atmospheric nitrogen into the soils through rhizo-
bium bacteria. Thus, they enrich soil nitrogen contents
and leave a nitrogen-rich soil to subsequent plants
(Sprent, 2001). On the other hand, bean roots degraded
within 1-2 weeks after the harvest, thus increases soil
organic matter content, improves aggregate formation
and stability and regulates soil texture (Akgin, 1974).
Beans, consumed either dry or fresh, with their high
protein contents, quite similar amino acid composition
with meat proteins, rich carbohydrate, calcium, iron
and especially phosphorus contents, have a superior
place among similar foodstuff. Sulphur-containing
amino acid content of beans is higher than the other
edible legumes and that makes biological value of bean
protein quite high (Cavusoglu and Akgin, 2007).

* Corresponding author email: rtopak@selcuk.edu.tr

According to FAOSTAT statistics, annual produc-
tion of 10 important greenbean producer countries is
around 20.74 million tons and China is the leading
country with an annual production of 16.2 million tons.
Turkey with an annual production of 638 000 tons has
the fourth place in World greenbean production (FAO-
STAT, 2017). According to TUIK statistics for 2010-
2016 period, green bean was cultivated annually over
50 000 ha land area and annual average production was
around 630 000 tons. Within the same period, green-
bean was cultivated over 1000 ha land area in Konya
province and average annual production is around
1200015000 tons (TUIK, 2017).

In Turkey and Konya province, greenbeans are
generally irrigated. Konya basin has quite deficit water
resources. Therefore, water saving in irrigations is
evident to irrigate larger fields with the available water
resources and to improve the yield levels in agricultural
practice. Water-saving irrigation systems should be
widespread to have efficient irrigations and water sav-
ings in irrigations. Drip irrigation is thought to be the
best method for greenbean and many crops cultivated
except plants which demand special irrigation method.
High initial investment cost is the only disadvantage of
drip irrigation systems. Dripper lines constituting the
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basic component of drip irrigation system (lateral lines)
have a significant share in system cost. System cost
decreases with increasing lateral spacing. There are
some previous studies on the irrigation of greenbeans.
For instance, Yildirim (1994) compared different irri-
gation methods for greenbean irrigation and reported
higher performance for drip irrigation method than for
sprinkler and furrow irrigation methods. Some other
researchers (Sezen et al., 2005; Abdel-Mawgoud, 2006;
Gengoglan et al., 2006; Onder et al, 2006;
Biiyiikcangaz et al., 2008) investigated the effects of
deficit irrigation treatments and water stress on green-
bean yields and quality attributes. This study was con-
ducted to investigate the effects of three different drip
irrigation systems with different dripper discharge,
dripper spacing and lateral spacing, but with the same
wetted area percentage on greenbean yield and quality.

2. Materials and Methods

This study was conducted over the experimental
fields of Soil Water and Desertification Control
Research Institute in Konya (Turkey). Soil samples
were taken from the experimental fields and irrigation-
related soil characteristics were analyzed. Soil physical
characteristics are provided in Table 1.

Soil texture of experimental plots was clay. Soil
bulk density was 1.35 g cm~ for 0-30 cm layer and
1.33 g cm” for 30-60 and 60-90 cm soil layers.
Available water holding capacity at 0-90 cm soil profile
was 122.7 mm. Infiltration tests were carried out and
soil infiltration rate was measured as 13.5 mm h,

Experimental site, Konya province, has a dominant
terrestrial climate with hot and dry summers and cold
winters. Climate data for the experimental year 2017
and long-term averages are provided in Table 2.

Table 1
Soil physical characteristics of the experimental site
Field Permanent Available water
. Texture BUI.k capacity  wilting point holding capacity
Soil layer  Texture density
(cm) class -
T en oy @em) ) o) (mm
0-30 C 22.04 54.25 23.70 1.35 24.12 13.4 10.72 40.14
30-60 C 17.79 56.38 25.83 1.33 25.64 15.0 10.64 42.45
60-90 C 14.59 58.51 26.89 1.33 25.53 15.47 10.06 40.14
Total 122.73
Table 2
2017 and long-term climate data for the experimental site
- Months Annual /
§ (I;/:te;eorologlcal 1 2 3 4 5 6 7 8 9 10 1 1p average
. Temperature (°C) 50 -13 69 107 152 202 246 236 207 116 5.8
S Precipitation (mm) 812 12 764 218 337 152 00 72 0.0 12 57.8
N Wind speed (ms™) 09 08 13 13 1.2 1.1 1.1 1.1 05 0.7 0.4
Temperature (°C) 02 14 55 110 158 201 235 231 185 125 6.3 1.7 11.6
Rel. humidity (%) 77 722 641 582 559 482 418 423 47,7 599 704 776 59.6

Precipitation (mm) 375 29.0 284 321 435 247

6.4 4.7 125 29.9 317 42.0 322.4

(1929
2016)**

Wind speed (ms™) 10 12 13 12 1.0 1.1

1.2 0.9 0.7 0.6 0.8 0.9 1.0

*: TSCMAE, 2017; **MGM, 2017.

The effects of different dripper discharges, spacings
and lateral spacings on greenbean yield and quality
attributes were investigated in this study. Three differ-
ent treatments were experimented in randomized
blocks design with three replications. Experimental
treatments were arranged as: DS1, in which dripper
discharge is 2 L h™', dripper spacings is 33 c¢m and
lateral spacings is 50 cm (a lateral line for each plant
row); DS2, in which dripper discharge is 2 L h™, drip-
per spacings is 33 cm and lateral spacings is 100 cm (a
lateral line for two plant rows); DS3, in which dripper
discharge is 4 L h™', dripper spacings is 50 c¢cm and
lateral spacings is 100 cm (a lateral line for two plant

rows). Irrigations were performed once in a week. In
irrigations, irrigated area percentage was considered as
75% in all treatments. Depleted moisture within the
root zone was measured with a neutron probe before
each irrigations. Access tubes were placed to a depth of
1.2 m just by the plant row and 15 cm away from lat-
eral line in each plot. Crop water use was calculated
with the water balance equation given by Garrity et al.
(1982).

Coated“Nazende” greenbean seeds were used as the
plant material of the study. This cultivar is an early and
ground-type cultivar and resistant to mosaic virus.
Seeds were sown over 1.8 da experimental field on 11
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May 2017. About 25 kg da™* DAP fertilizer was applied
before sowing. Sowing was performed with 5-row
sowing drill as to have a row spacing of 50 cm and on-
row plant spacings of 8 cm. Following the sowing, two
sprinkler irrigations (13 mm in each) were performed
for homogeneous germination and emergence. Emer-
gences were observed on 19 May. Whole experimental
field was then divided into experimental plots when the
plants had 4-5 leaves on 25 May 2017. Treatment plots
were composed of 6 plant rows. Plots were 3 m wide
and 25 m long. Two manual hoeing were performed for
weed control. Following the establishment of the plots,
drip irrigation systems were installed. Lateral length
was selected as 25 m. Dripper discharge and spacing
were determined according to principles specified in
Glingor et al. (2003). For irrigation water quantities,
wetted area percentage was taken as 75%. Irrigation
water was passed through flow meters and then applied
to experimental plots.

Dressing fertilizers were applied through fertigation
system. For this purpose, 10 kg da™' urea (46% N) and
10 kg da® ammonium sulphate (21% N) fertilizers
were applied. Also, 5 kg da ' potassium sulphate (in
powder form) and 5 kg da”' mono amonyum fosfat
(MAP) (powder) fertilizers were applied. Greenbean
plants were treated with “Antracol WP 70” fungicide
against anthracnose twice in July. Harvest was per-
formed from the central two rows and 7.5 m sections
from both ends were omitted as to consider the side
effects (1.0 x 10 = 10 m?). Four harvests were per-
formed and resultant plot yields were converted into
unit area (da) yields. Field experiments were terminat-
ed after the forth harvest. Pod weight, length, width
and number of beans were also analyzed as quality
attributes. Resultant data were subjected to variance
analysis to see the differences between experimental
treatments.

3. Results and Discussion

3.1. Irrigation and water use

Table 3
Irrigation applications

Considering the lateral lines and plant rows, neu-
tron probe access tubes were placed at the same loca-
tion of each plot just by a plant row. The distance be-
tween Access tube and lateral line was 15 cm. There-
fore, there were not significant differences in weekly
soil moisture depletion levels of the experimental plots
and thus the same amount irrigation water was applied
to each plot. Irrigation dates, irrigation water quantities
and irrigation durations are provided in Table 3. Fol-
lowing the sowing, two sprinkler irrigations were per-
formed to have homogeneous emergence and a total of
26 mm water was applied. Treatments were irrigated 9
times throughout the growing season. The first irriga-
tion was performed on 22 June and the last irrigation
was performed on 17 August. Field experiments were
terminated with the forth harvest made on 22 August.
Weekly applied irrigation water quantities varied be-
tween 35.6 — 46.2 mm. The total amount of applied
irrigation water was 412.5 mm. During the field exper-
iments (11 May — 22 August) 38.4 mm precipitation
was received. About 30 mm of this amount was con-
sidered as effective precipitation. There was a total of 5
mm deep percolation in two irrigations. Under present
field conditions, seasonal water consumption of
Nazende greenbeans was calculated as 488.6 mm.
Seasonal water consumption of drip-irrigated green-
beans were reported as 338 mm by Sezen et al (2005)
under Mersin conditions, as 470 mm by Gengoglan et
al. (2006) under Kahramanmaras conditions, as 552
mm by Onder et al.(2006) under Hatay conditions, as
582 mm by Biiyilikcangaz et al. (2008) under Bursa
conditions and finally as 700 mm by Koksal et
al.(2010) under Ankara conditions.

The irrigation durations of different drip irrigation
systems for the same irrigation water quantities were
different. The shortest irrigation duration was observed
in DS1 treatment and the irrigation duration of DS2
treatment was twice as much of DS1. The irrigation
duration of DS3 treatment was 1.5 times as much of
DS1 treatment. Considering the system cost and irriga-
tion duration together, the DS3 treatment was consid-
ered to be superior over the other systems

Irrigation Dates

Irrigation Water Quantity

Irrigation Durations (hour)

(mm) DS1 DS2 DS3
Germination-Emergence 26.0

22.06.2017 45.8 3.78 7.56 5.72
29.06.2017 35.6 2.94 5.88 4.45
06.07.2017 424 3.50 7.00 5.30
13.07.2017 451 3.72 7.44 5.64
20.07.2017 44.8 3.69 7.39 5.60
27.07.2017 46.2 3.81 7.62 5.77
03.08.2017 43.7 3.60 7.20 5.46
10.08.2017 423 3.49 6.98 5.29
17.08.2017 40.6 3.35 6.70 5.07
Total 412.5 31.88 63.76 48.31

Water consumption (mm) 488.6
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3.2. Fresh bean yield

Four harvests were performed throughout the ex- the second harvest, between 1151 — 1351 kg da ™' in the
periments. The first harvest was performed 74 days third harvest and finally between 540 - 609 kg da ' in
after the sowing on 24 July, the second harvest was the fourth harvest.
performed on 2 August, the third and the fourth har- Variance analysis was performed to detect the dif-
vests were performed respectively on 13 and 22 Au- ferences in greenbean yields and number of pods per
gust.Unit area yields of the experimental treatments plant of the treatments. The results on yields and num-
varied with harvest dates. The lowest yield was ob- ber of pods per plant are provided in Table 4. Variance
tained from the first harvest and the greatest yield was analysis revealed that treatments did not have signifi-
obtained from the third harvest. Average greenbean cant effects on greenbean yields and number of pods
yields of the treatments varied between 113- 182 kg per plant.
da' in the first harvest, between 419 — 483 kg da' in
Table 4
Greenbean yields and number of pods per plant

Treatments Green bean yields Number of pods per plant
(kg da™) (pods plant™)
DS1 2462 36.5
DS2 2349 33.6
DS3 2478 35.9
Sezen et al. (2005) investigated the effects of dif-

The drip irrigation system with 2 L h™' dripper dis- ferent irrigation intervals and different irrigation levels
charge, 33 cm dripper spacings and 50 cm lateral spac- applied with a lateral line for each plant row on green-
ings (DS1) had greenbean yield of 2462 kg da™' and bean yields and reported the yleilds_ of Gina greenbeans
number of pods per plant of 36.5 pods. The drip irriga- as between 1224 - 2055 kg da  with the greatest yield
tion systems with the same drippers, but 100 cm lateral from frequent and full irrigation. Similarly, Gengoglan
spacing (DS2) had green bean yield of 2349 kg da” et al. (2006) in a study with different irrigation levels
and number of pods per plant of 33.6 pods. The drip through traditional and relative root dry irrigation tech-
irrigation system with 4 L h™ dripper discharge, 50 cm niques, reported greenbean yields as between 686 -
dripper spacings and 100 cm lateral spacing (DS3) had 1087 kg da .
green bean yield of 2478 kg da_" and number of pods 3.3. Quality attributes
per plant of 35.9 pods. These findings revealed under ) ]
the same irrigation water quantities that there were not Pod length, width, weight and number of beans
significant differences in yields and number of pods were measured to assess the effects of experimental
per plant of all three irrigation treatments. Therefore, treatments on physical quality attributes. For this pur-
lateral spacing should be taken as 100 cm and dripper pose, measurements were made on randomly selected
discharge and Spacing ShOUId be Se'ected either as2 L 10 pOdS from the thll’d harveSt and resultant data were
h'and 33 cmor 4 L h™' and 50 cm in drip irrigation of subjected to variance analysis. Quality attributes of the
greenbeans with 75% wetted area percentage. Consid- experimental treatments are prOVided in Table 5. Vari-
ering the System costs of d”p irrigation SystemS, a ance anaIySiS revealed that different drlp irl’igation
lateral line for two plant rows can be used to reduce treatments did not have significant effects on physical
lateral line costs at least 50%. quality attributes.

Table 5
Physical quality attributes
Treatments Pod Length (mm) Pod Width (mm) Number of Bean Per Pod Weight (g)
Pod

S1 130.13 15.43 5.7 9.57

S2 129.27 15.46 5.4 9.94

S3 127.73 15.56 5.7 9.78

lengths of drip irrigated Gina green beans as between

Pod weights of the experimental treatments varied 108-126 mm, pod widths as between 13.2-15.2 mm and
between 128-130 mm, pod weights varied between number of beans per pod as between 4.7-5.3. Onder et
15.4-15.6 mm, number of beans per pod varied be- al. (2006) reported pod lengths of Alman Ayse pole
tween 5.4 - 5.7 pods and single pod weights varied green beans as between 197-203 mm, pod widths as

between 9.6 - 9.9 g. Sezen et al. (2005) reported pod between 10.5-11.2 mm and pod weights as between
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5.1-6.5 g. Biiyiikcangaz et al. (2008) reported pod
lengths, widths and weights of Hanzade greenbeans
irrigated at different irrigation levels respectively as
between 121-170 mm, between 14-17 mm and between
48-8.8g.

4, Conclusions

Present findings revealed that lateral spacing could
be taken as 100 cm in drip irrigation of greenbeans.
This means at least 50% reduction in lateral costs of
drip irrigation system. Present findings also revealed
for clay soils, 75% wetted area percentage and a lateral
line for two plant rows that dripper discharge of 2 L h™'
and dripper spacing of 33 cm and dripper discharge of
4 L h™" and dripper spacing of 50 cm treatments did not
result in significant differences in greenbean yields. As
to conclude, considering the system cost and saving in
irrigation durations, 4 L h™' dripper discharge and 50
cm dripper spacing (DS3) had better performance out-
comes than the other two treatments.
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This study was conducted to determine optimum lateral spacing for
drip-irrigated sweet corn. For this purpose, three different drip irriga-
tion systems were planned. Irrigation treatments consisted of two diffe-
rent plant row spacings (standart 0.70 m and one narrow one wide row
spacing, 45-95-45 cm) and two different lateral spacings, €0.70 m and
1.40 m). Effects of different lateral spacing on sweet corn yield and
quality parameters were investigated. In the calculation of irrigation
water, the percentage of wetted area is taken as 75%. Different lateral
designs had significant effects on yields. The maximum fresh cob yield
and single cob weight was obtained from a lateral line for each plant
row. The differences in cob yields of the other two treatments (the ones
with a lateral line for two plant rows) were not found to be significant.

1. Introduction

Sweet corn is commonly consumed as vegetable. It
is quite delicious and nutritious, therefore it is im-
portant food supply in human nutrition. Sweet corn is
rich of sugar and thus different from the other maize
cultivars. According to FAO 2012 statistics, USA is the
leading sweet corn producer of the world (about 22%
of total maize cultivated lands and 42% of world total
production). USA is respectively followed by Nigeria,
Mexico, Indonesia, South Africa, Peru and Thailand
(Arslan and Williams, 2015).

Sweet corn kernels harvested at milk-dough stage
are quite rich in nutrients. Cobs are either boiled or
grilled. Kernels are also used in food industry as
canned food, boiled of frozen food stuff. In this way,
consumption is not limited only by summer months
and widespread over the entire year as a healthy nutri-
ent source. Fresh consumption of sweet corn is rapidly
increasing. Similarly it is widely used especially in
large cities as canned and salad garnish (Albayrak,
2013). In sweet corn to be produced for fresh consump-
tions, larger cobs are always preferred in markets and

bazaars. However, in industrial type sweet corn to be
produced for canned or brine food, the cob kernel yield
becomes the prominent parameter rather than the cob

* Corresponding author email:rtopak@selcuk.edu.tr

size. Besides the vyield, quality parameters are also
significant attributes in sweet corns. Sugar content is
the most significant quality attribute of sweet corns
(Boyette et al., 1990).

There is almost none available data about sweet
corn production in Turkey. However, it is known that
the production was increasing year by year. It is esti-
mated that this type of corn is grown about 1-2% of
total maize cultivated lands of Turkey (Arslan and
Williams, 2015). Maize production is quite common in
Konya province for grain or silage purposes. Maize
production under rain-fed conditions is impossible in
Konya region. According to 2016, grain corn was cul-
tivated over 65 thousand ha land area and silage corn
was cultivated over 23 thousand ha land area (With a
total of 88 thousand ha in Konya region) (TUIK, 2017).
Sweet corn production is very limited in Konya region.
In Konya province, growing period of sweet corn is
about 90 days and harvest can be performed at the end
of July. These characteristics result large amount of
water saving in irrigations. Water shortage is very
important problem in Konya basin. Therefore, efficient
water use in irrigations is necessary to irrigate larger
fields with the available water resources. Water-saving
irrigation systems such as drip system should be used
to maximize the irrigation efficiency under well man-
agement. Drip irrigation facilitates easy control of
irrigation water. High initial investment cost is the only
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disadvantage of drip irrigation systems. Laterals in
such system have a significant share in system cost.
System cost decreases with increasing lateral spacing.
Some researchers (Stone et al., 1997; Oktem et al.,
2003; Hirich et al., 2012; Ertek and Kara, 2013) stud-
ied about the irrigation practices by drip irrigated sweet
corn but almost none study was performed about effect
of different plant row spacings and lateral spacings on
sweet corn yield and quality parameters. In this study,
different lateral spacings; therefore, was researched to

determine effects of lateral spacings on sweet corn
yield and quality.

2. Materials and Methods

Field experiments were conducted at experimental
fields of Soil Water and Desertification Control Re-
search Institute (Konya, Turkey) in 2017. Soil charac-
tersitics of the experimental fields are presented in
Table 1.

Table 1
Soil physical characteristics of the experimental site
Bulk Field Permanent Available Water
Soil Texture Texture Density Capacity Wilting Point Holding Capacity
Depth Class -
Sand Clay Silt 3 L,
(cm) o o o) @) o) (%) (%) (mm 90 cm)
0-30 C 3439 4295 22.66 1.32 23.19 12,51 10.68 42.29
30-60 C 28.11 49.21 22.68 1.30 24.63 13.72 10.91 42.55
60-90 C 26.23 51.15 22.62 1.32 22.55 13.23 9.32 36.9
0-90 121.74

Soil texture of experimental site was clay. Bulk
densities varied between 1.30-1.32 g cm” and
available water holding capacity at 90 cm soil profile
wal1s 121.7 mm. Infiltration rate was found as 13.2 mm
h™.

Experimental site has semi-arid climate conditions.
Climate data for the experimental year of 2017 and
long-term averages are provided in Table 2. Long-term
average precipitation of Konya is about 322 mm.

Table 2
2017 year and long-term climate data for the experimental site
Months Annual /
Year Meteorological Data 1 2 3 4 5 6 7 8 9 10 11 12 Average
« Temperature (°C) 50 -1.3 69 107 152 202 246 236 207 116 5.8
g Precipitation (mm) 812 12 764 218 33.7 152 00 72 00 12 578
N Wind Speed (ms™) 09 038 13 1.3 1.2 11 11 11 05 07 04
Temperature (°C) 02 14 55 110 158 201 235 231 185 125 63 17 11.6
2 % Relative Humidity (%) 77 722 641 582 559 482 418 423 477 599 704 776 59.6
S g Precipitation (mm) 375 290 284 321 435 247 64 47 125 299 317 420 322.4
" Wind Speed (ms™) 10 12 13 12 1.0 11 12 09 07 06 08 09 1.0

*: TSCMAE, 2017; **MGM, 2017.

The study was conducted to determine optimum
lateral spacing for drip-irrigated sweet corn. Drip tubes
(laterals) with 2 L h™' drippers spaced at 33 cm distance
were experimented at different lateral spacings (70 and
140 cm) at different plant row spacings (row spacing of
70 cm: 70-70-70; a narrow and a wide row spacing: 45-
95-45) under field conditions. Field experiments were
conducted in randomized blocks design with three
replications. Experimental treatments are below and
plot details are in Figure 1.

DS-1: Plant row spacing is 70 cm and lateral spac-
ing is 70 cm (one lateral for each plant row).

DS-2: Plant row spacing is 70 cm and lateral spac-
ing is 140 cm (one lateral for two plant
rows).

DS-3: A narrow and a wide row spacing (45-95-45
cm) and lateral spacing is 140 cm (one lat-
eral for two plant rows).
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Figure 1
Plot details of experimental treatments

Irrigation interval was 7 days. Wetted area percent-
age was considered as 75% in all treatments. Soil mois-
ture was measured with a neutron probe before each
irrigation event. Aluminum Access tubes was placed to
a depth of 1.2 m just by the plant row and 20 cm away
from lateral line in each plot. Crop water use was the
total of seasonal water depletion (planting to harvest)
plus rainfall and irrigations during the same period.

Hazar-F1 sweet corn seeds were used as the plant
material of the study. Seeds were sown over 21 x 100
m plots (2.1da) on 11" of May, 2017. About 25 kg da™*
DAP fertilizer was applied at sowing. Seeds were sown
with 4-row sowing drill as to have 70 cm row spacing
and 18 cm on-row plant spacing. In the same day, ex-
perimental treatment plots were placed with poles, and
then new plant rows were formed with manual sowing
as to have one narrow-one wide row spacing. Sprinkler
irrigation was performed twice to have homogeneous
emergence. About 10 days after sowing, a homogene-
ous emergence was observed. When the plant height
reached to 8-10 cm, the areas beyond the plots created
with poles at corners were plowed on 25 May 2017 to
clearly form the experimental plots. Treatment plots
had 6 plant rows. Plots were 4.2 m width and 25 m

3. Results and Discussion
3.1. Irrigation and water use

There were not significant differences in soil mois-
ture depletion levels of experimental treatments. There-
fore, average of three treatments was taken and equal
amount of irrigation water was applied to each treat-
ment. Irrigation dates, irrigation water quantities and
irrigation durations are provided in Table 3. Irrigation

D5-2

o
b
w

length. In plots with one narrow and one wide row
spacing, the unnecessary rows sown with the drill were
removed manually. Two manual hoeing were per-
formed for weed control. Following the establishment
of treatments plots, drip irrigation systems were in-
stalled. Dripper discharge and spacing were determined
according to principles specified in Giingdr et al.
(2003). Irrigation water was measured by flow meters,
and then applied to experimental plots.

Dressing fertilizers were applied through fertigation
system. For this purpose, 20 kg da™' urea (46% N) was
applied in two equal portions. Also, 5 kg da™' potassi-
um sulphate (powder form) and 5 kg da' mono
amonyum fosfat (MAP) (powder) fertilizers were ap-
plied through fertigation system. Harvest was per-
formed from the central two rows; 2.5 m from each end
were not harvested as to consider the side effects (1.4 x
20 = 28 m?. Plot yields were converted into unit area
(da) yields. Cob weight, cob length, cob diameter,
number of rows in cob and number of kernels per row
were also determined. For this purpose, measurements
were performed over the cobs of randomly selected 5
plants and average of measurements was taken. Exper-
imental data were subjected to variance analysis.

treatments were initiated on 22 June and ended on 10
August. A total of 8 irrigations were performed. A total
of 433.5 mm irrigation water was applied to sweet
corn. The total precipitation during the field experi-
ments (between 11 May and 16 August — 97 days) was
measured as 38.4 mm. About 30 mm of this amount
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was considered as effective precipitation. Deep perco-
lation was measured as 32 mm for DS-2 and DS-3
treatments and there was not any deep percolation in
DS-1 treatment. The seasonal water use of sweet corn
was determined as 525.6 mm for DS-1, 491.4 mm for
DS-2 and DS-3 treatments, respectively. Oktem et al.
(2003) reported seasonal water consumption of sweet
corn under Sanlurfa conditions as between 700- 1000
mm while being predicted as 348-504 mm by Ertek and
Kara (2013) under Isparta conditions. Hirich et al.

Table 3
Irrigation schedules

(2012) found as 492 mm in Morocco whereas Stone et
al. (1997) calculated as 311 mm in New Zeland.

The irrigation durations of different drip irrigation
systems for the same irrigation water quantities were
different. The shortest irrigation duration was observed
in DS-1 treatment and the irrigation durations of the
other two treatments were twice as much of the DS-1.
However, unit area lateral cost of DS-2 and DS-3
treatments was 50% less.

Irrigation Date Irrigation Water (mm)

Irrigation Durations (hour)

DS-1 DS-2 DS-3

Germination-Emergence 26.0 - - -
22.06.2017 52.7 6.08 12.16 12.16
29.06.2017 43.8 5.06 10.12 10.12
06.07.2017 48.5 5.60 11.20 11.20
13.07.2017 52.3 6.04 12.08 12.08
20.07.2017 52.5 6.06 12.12 12.12
27.07.2017 53.4 6.16 12.32 12.32
03.08.2017 52.6 6.08 12.16 12.16
10.08.2017 51.7 5.97 11.94 11.94
Total 433.5 47.06 94.12 94.12
Crop water consumption (mm) 525.6 491.4 491.4

3.2. Fresh Cob Yield

Total vegetation period of sweet corn was as 97
days. Fresh cobs were harvested on 16 August. Num-
ber of plants and number of harvested cobs were dif-
ferent in each treatment. Number of plants and cobs for
DS-1, DS-2 and DS-3 treatments were respectively

identified as 165-157, 159-146 and 151-144. These
results indicated that some plants had no cobs. Vari-
ance analysis was performed to identify the differences
in fresh cob yields of the treatments. Fresh cob yields
of the treatments are provided in Table 4.

Table 4

Fresh cob yields of the treatments

Treatments Fresh Cob Yield (kg da ')* Relative Cob Yield (%)
DS-1 1963.7a 100.0

DS-2 1748.2b 89.03

DS-3 1726.5b 87.92

*: P<0.05

There were significant differences in fresh cob
yields of the treatments (p<0.05). The greatest fresh
cob yield (1963.7 kg da™') was obtained from DS-1
treatment. There were not significant differences in
fresh cob yields of DS-2 and DS-3 treatments. Fresh
cob yield was measured as 1748 kg da™' in DS-2 treat-
ment and as 1726 kg da™' in DS-3 treatment, respec-
tively. These results revealed that DS-1 treatment (a
lateral for each plant row) had about 200 kg higher
fresh cob yield than that of the DS-2 and DS-3 treat-
ments (a lateral for two plant rows). The unit area lat-
eral cost in DS-2 and DS-3 treatments was 50% less
than the unit area lateral cost in DS-1 treatment, but
irrigation durations were twice as much of DS-1 treat-
ment. According to these findings, it was seen in drip-
irrigated sweet corn culture that lateral spacing of 70
cm (a lateral line for each plant row) was beneficial for
fresh cob yield and irrigation duration, but 140 cm

lateral spacing (a lateral line for two plant rows) had
50% unit area lateral cost, thus brought a cost ad-
vantage over 70 cm lateral spacing.

Ertek and Kara (2013) reported that fresh cob yield
for Lumina F1 sweet corn irrigated at different irriga-
tion levels with a lateral per plant row was between
1123.4 and 1473.7 kg da' and, the maximum yield was
achived at full irrigation condition. Similarly, Oktem et
al. (2003) reported fresh cob yields as between 792 -
1343 kg da™' with the maximum yield from frequent
and full irrigation for Merit sweet corn. Basava (2012)
investigated 120 cm lateral spacing (one lateral for two
plant rows) and different irrigation levels at sweet corn,
and reported that fresh cob yield of sweet corn as be-
tween 871 - 1283 kg da™' with the maximum yield from
the highest irrigation water. In our study, present fresh
cob yields of all three-drip irrigation systems were
quite higher than the yields reported in those previous
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studies for full irrigation treatments. For instance, fresh
cob yields of DS-2 and DS-3 treatments were respec-
tively 18 and 35% higher than the cob yields of previ-
ous studies.

3.3. Fresh cob quality

Physical quality attributes of fresh cobs (cob
weight, cob length, cob diameter, number of rows in
cob, number of kernels per row) were measured and
Table 5

Sweet corn quality attributes

resultant data were subjected to variance analysis.
Fresh cob quality attributes are provided in Table 5.
Variance analysis revealed that irrigation treatments
had significant effects on husked cob diameter
(p<0.05). The effects of different irrigation treatments
on the other quality attributes were not found to be
significant.

Treatment Fresh Cob Husked Cob Husked Cob Husked Cob Number of Number of
Weight Weight (g) Length (mm) Diameter Rows per Cob grain per Row
(9) (mm)*
DS-1 372.62 282.17 183.67 48.61a 15.60 41.20
DS-2 342.57 257.46 181.51 44.85b 15.13 39.53
DS-3 346.46 263.41 182.58 43.69b 15.47 38.03
*: P<0.05 Albayrak O (2013). Diyarbakir kosullarina uygun seker misir

As can be seen in Table 5, fresh cob weights of the
treatments varied between 342.6-372.6 g, husked cob
weights varied between 257.5-282.2 g, cob lengths
varied between 181.5- 183.7 mm, cob diameters varied
between 43.7-48.6 mm, number of rows per cob varied
between 15.1-15.6 rows and number of kernels per row
varied between 38-41 grains. Ertek and Kara (2013)
reported cob lengths of Lumina F1 sweet corn irrigated
at different irrigation levels with a lateral per plant row
as between 128-188 mm, cob diameters as between
32.5- 46.4 mm and cob weights as between 178.2-
224.4 g. Oktem (2008) in a deficit irrigation study,
used a lateral for each plant row and reported cob
lengths as between 158.4-195 mm and fresh cob
weights as between 161.2-249.5 g and reported the
greatest value for full irrigation treatment.

4. Conclusion

It was concluded that the drip irrigation systems
with a lateral line for each plant row (70 cm lateral
spacing) (DS-1) had better performance in drip-
irrigated sweet corn. The other drip irrigation systems
with 70 cm row spacing an done narrow-one wide row
spacing (45-95-45) at sowing and 1.4 m lateral spacing
(a lateral line for two plant rows) (DS-2 and DS-3) had
no significant differences in yield and quality attrib-
utes. DS-1 provided about 10% yield increase, but DS-
2 and DS-3 treatments had 50% less unit-area lateral
line cost.
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In this study, the efficacy of seven fungicides (azoxystrobin, captan, iprodione,
imazalil, prochloraz, thiram and cyprodinil+fludioxonil) on two isolates
(TR-202 and TR-205) of Ambrosiella hartigii was evaluated at in vitro. The
fungicides at five concentrations (0.25x, 0.5%, 1.0x, 2.0x and 4.0x; where X is
the field rate recommended by the manufacturer) were used in this study.
Results showed that all doses of the fungicides significantly inhibited the
mycelial growth of these isolates compared to the control (P<0.05). Captan,
imazalil, prochloraz and cyprodinil+fludioxonil were found to completely
inhibite the mycelial growth of A. hartigii isolates even at the lowest dose
while thiram, iprodione and azoxystrobin depending on increased doses re-
duced the mycelial growth of these isolates at rates between 75-100%, 65-
100% and 52-85%, respectively. The doses that caused 50% reduction (EDsy),
minimum inhibition concentration (MIC), and minimum fungicidal concentra-
tion (MFC) values indicated that imazalil, prochloraz and cyprodi-
nil+fludioxonil were more effective against the fungus compared to other
fungicides. There were no differences between two isolates with regard to

EDsg, MIC and MFC values of the fungicides.

1. Introduction

Turkey is the world’s biggest hazelnut producer,
supplying about 80% of the total global production.
Ambrosia beetles (Coleoptera: Curculionidae: Scolyt-
inae), Anisandrus dispar Fabricius and Xylosandrus
germanus Blandford are very widespread pests on
hazelnut trees (Tuncer et al. 2017). If effected by the
pests, the most of the hazelnut trees finally die, espe-
cially in hazelnut orchards at Black Sea region coast-
line in Turkey in which ground water level is high
(Saruhan and Tuncer 2001; Ak 2016). A. dispar has
been the most common species in the hazelnut orchards
in Turkey for a long time as well as Italy (Ak et al.
2005; Bucini et al. 2005). Another species, X. germa-
nus was recently detected in hazelnut orchards of Tur-
key and became one of major pests (Knizek 2011; Ak
2016). This beetle is also among the most significanty
ambrosia beetles in USA nurseries and orchards (Oli-
ver and Mannion 2001). Afterwards, both A. dispar and

* Corresponding author email: ismailer@omu.edu.tr

X. germanus were determined as pests of kiwi trees in
Black Sea region of Turkey (Ak et al. 2011).

The control of ambrosia beetles is very difficult as
they spend most of their lives in the sapwood of trees
(Saruhan and Akyol 2012). Current control methods
against these beetles in hazelnut orchards include the
use of some insecticides to emerged adults, cultural
methods (removing infested branches or trees) and
mass trapping of emerged adults through red winged
ethanol baited sticky traps. However the methods are
not enough to eliminate spreading and damage of the
pests. Therefore, alternative control methods should be
included in the control strategies.

Ambrosia beetles including about 3400 species are
insects that make tunnels through sapwood (xylem) of
trees and cultivate symbiotic fungi in the tunnels for
their food. Female adults of these beetles bore into the
sapwood and inoculate the tunnels with symbiotic
fungi that are carried within them by specialized
pouches called as mycangia (Six 2003). Except in some
species  (xylomycetophagy; larvae also feed
fungus-infested wood), both larvae and adults generally
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feed only on the fungi growing in the tunnels
(Biedermann 2007). The symbiotic fungi provide very
important organic molecules necessary for adults and
larvae development (Norris 1979). The majority of
these symbiotic fungi are in the genera Ambrosiella or
Raffaelea (Harrington et al. 2010). Most species
belonging to Ambrosiella have been associated with
species in three tribes of Scolytinae; Xyleborini,
Corthylini and Xyloterini (Harrington et al. 2010).
Among them, Ambrosiella hartigii Batra has been
reported symbiotically associated with A. dispar and X.
germanus and carried in the mycangia located between
the pronotum and mesothorax of female adults (Batra
1967; Bucini et al. 2005; Yang et al. 2008). The
symbiotic fungi (Ambrosiella, Raffaelea etc.) generally
are known as harmless to trees. But, they could disrupt
the flow of water and nutrients because of their growth
in the sapwood of host trees (Castrillo et al. 2011).
Moreover, some species like Raffaelea lauricola T.C.
Harr., Aghayeva, & Fraedrich associated with
Xyleborus glabratus Eichh are very pathogenic to trees
(Fraedrich et al. 2008; Harrington et al. 2008). On the
other hand, the symbiotic fungi are indirectly harmful
due to their role as source of food for ambrosia beetles.
Many studies have indicated that females of the beetles
do not begin ovipositing until their symbiotic fungus is
growing within the galleries (French and Roeper 1972;
Weber and McPherson 1983; Weber and McPherson
1984; Ranger et al. 2016).

Fungal pathogens are generally controlled by using
of fungicides. There are very few studies on antifungal
activity of fungicides against symbiotic fungi
associated with ambrosia beetles in the world (Joseph
et al. 2002; Mayfield et al. 2008; Kagezi et al. 2015).
Mayfield et al. (2008) found that propiconazole
inhibited mycelial growth of Raffaelea sp. associated
with X. glabratus by 84% at 0.01 ppm. Similarly, Ka-
gezi et al. (2015) demostrated that all doses of tebu-
cozanole inhibited the mycelial growth by 100%, fol-
lowed all doses of chlorothalonil and dimethomorph +
mancozeb by under 40% as a result of studying the
efficacy of four doses of chlorothalonil, tebuconazole
and dimethomorph + mancozeb against simbiotic fun-
gus associated with black coffee twig borer, Xylosan-
drus compactus Eichhoff (Scolytinae) at in vitro.

Presently, sensitivity of the symbiotic fungus, A.
hartigii associated with A. dispar and X. germanus to
fungicides has not yet been determined. Thus, the aim
of the present study was to evaluate the in vitro
efficacy of five different doses of seven fungicides
against two isolates belonging to A. hartigii isolated
from mycangia of females of A. dispar and X.
germanus.

2. Materials and Methods

2.1 Fungal isolates

Fungal isolates used in this study were isolated
from females of A. dispar and X. germanus, collected
from hazelnut orchards in Samsun province in Black
Sea region of Turkey. Healthy females of A. dispar and
X. germanus were cleaned with 1 mL PBS (phosphate
buffered saline) + 0.1% Tween 80 (15 sec.) and 40%
ethanol (5 sec.). Then, these beetles were dissected to
obtain the mycangia below the mesonotum with for-
ceps and scalpel under a Leica EZ4 stereomicroscope
at 40-70X magnification. Each mycangium was
individually placed in a 1.5 mL sterile microcentrifuge
tube containing 0.5 mL PBS, and homogenized using a
micropestle (Six et al. 2009). Aliquots of 100 puL were
taken from each tube and then spread evenly onto
Potato Dextrose Agar (PDA: Merck Ltd., Darmstadt,
Germany) in Petri dishes (6 cm dia.) amended with
streptomycin (0.05 g L™ (Six et al. 2009). The cultures
incubated for 3-7 days at 25 +1°C in the dark. The
isolates from mycangia of A. dispar and X. germanus
were identified as A. hartigii according to the macro-
scopically and microscopically characteristics (Batra
1967). Two isolates of A. hartigii (TR-202 from A.
dispar and TR-205 from X. germanus) were used in the
study.

2.2 Fungicides

The fungicides tested for their antifungal activities
were listed in Table 1. Since there is no licensed fungi-
cide against A. hartigii, the fungicides entering differ-
ent chemical groups have been selected. These fungi-
cides were used at five doses (0.25x, 0.5x, 1.0x, 2.0x
and 4.0x; where x is the field rate recommended by the
manufacturer).

2.3. Antifungal effects of fungicides on mycelial growth
of the isolates

A modified method of Mamza et al. (2008) was
used to assay the effects of the fungicides on mycelial
growth of two isolates belonging to A. hartigii. All
doses of seven fungicides were added to autoclaved
and cooled PDA medium at 50°C. For each dose, a 15
mL aliquot of ameliorated PDA medium was aseptical-
ly dispensed into a Petri dish (9-cm-dia.), with an una-
mended PDA dish used as a control. A mycelial disc (5
mm dia.) from 5-day-old culture was placed in the
center of each dish. The Petri dishes were then sealed
with parafilm, and incubated at 25°C in the dark for 4
days. When the control fungal colonies had grown to
the point of nearly covering the Petri dishes, all colony
diameters were measured at two perpendicular points
(4 days after inoculation). Mycelial growth values were
recorded, and converted into the inhibition percentages
of mycelial growth inhibition (MGI) in relation to the
controls using the formula MGI (%) = [(dc — dt)/dc]x
100, where dc represents mycelial growth diameter of
the control and dt represents mycelial growth diameter
of the amended Petri dish. Treatment was replicated 5
times for each dose of the fungicides and repeated
ones.
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Table 1
Fungicides used in the study.

Chemical group Active ingredient  Trade name

Manufacturer  Formulation?

Registered doses in
Turkey

Strobilurin Azoxystrobin Caira

Cyclic imides Captan Captan’h
Dicarboximide Iprodione Herodion 50
DMI° (triazole) Imazalil Bestnate 50

DMI (imidazole) Prochloraz Soufrex

Dimethylthiocarbamate  Thiram Pomarsol Forte

Cyprodinil +

Fludioxonil Switch 62.5

Mixture

Syngenta

Hektas 250gLt SC  0.75mLL? (grape)
Hektas 500g kg*WP  150gL? (apple)
Hektas 500gkg*WP  0.75gL' (grape)
Agrobest 500gL? EC  0.30mLL? (tomato)
Agrobest 450gLt EC  1.00mLL*? (wheat)
Bayer 800gkg*WP  150gL* (apple)

375 g kg 'WG+

-1
250 g kg "WG 060gL (tomato)

& SC, suspension concentrate; WP, wettable powder; EC, emulsifiable concentrate; WG, water dispersible granule.

PDemethylation inhibitors.

2.4. EDsy, MIC and MFC values of the fungicides

Probit analysis was used to calculate doses of the
fungicides causing 50% reduction (EDsp) in mycelial
growth of A. hartigii (IBM SPSS Statistic Program,
New York, USA). Mycelial growth was determined in
PDA amended with fungi at 0.25x, 0.5x, 1.0x, 2.0x and
4.0x doses as described above. The minimum
inhibition concentration (MIC) value that completely
inhibited the mycelial growth was also determined in
parallel experiments. Toxic effects of fungicides were
determined according to Thompson (1989) and
Tripathi et al. (2004). PDA discs taken from ameliorat-
ed Petri dishes that exhibited no fungal growth were
used to re-inoculate unameliorated PDA dishes, which
were monitored for 9 days at 25°C revival of growth.
The dose that completely inhibits the fungus and irre-
versibly when transferred to fresh medium was stated
as minimum fungicidal concentration (MFC).

2.5. Statistical analysis

Results obtained from the present study were
separately subjected to analysis of variance (One-Way
ANOVA) using the IBM SPSS Statistics Program, and
significant differences between the means were
determined by using Tukey’s HSD test (P<0.05).

3. Results

In this study, five doses of azoxystrobin, captan,
iprodione,  imazalil,  prochloraz, thiram and
cyprodinil+fludioxonil were evaluated for their
antifungal activity against TR-202 and TR-205 isolates
of A. hartigii. All doses of these fungicides
significantly inhibited the mycelial growth of the two
isolates compared to the control (P<0.05) (Table 2).
Especially, captan, imazalil, prochloraz  and
cyprodinil+fludioxonil ~ completely inhibited the

mycelial growth of both isolates even at the lowest
dose. There was no significant difference among the
inhibitory effects of all doses of the four fungicides
(P>0.05). Thiram reduced mycelial growth of the
isolates at rates between 76-100% depending on the
increasing fungicide doses, and there was statistically
different among five doses of the fungicide on A.
hartigii isolates (P<0.05). On the other hand, iprodion
inhibited mycelial growth by 100% at the highest dose
and over 60% at other doses on these isolates.
Similarly, there was significant difference among all
doses of iprodione (P<0.05). Azoxystrobin was found
to be the lowest efficiency in inhibiting mycelial
growth at rates between 52-85%. Additionally, anti-
fungal activity of different doses of azoxystrobin were
significantly different (P<0.05). Nevertheless, the anti-
fungal effects of azoxystrobin, iprodione and thiram
against two isolates of A. hartigii significantly in-
creased due to the increased dose of the fungicides.

The EDsy, MIC and MFC values of the seven fun-
gicides for inhibiting mycelial growth of A. hartigii
isolates were determined as <0.1875, >3.0, >3.0 for
azoxystrobin; <0.375, 0.375, >6.0 for captan; <0.1875,
3, >3 for iprodione; <0.075, <0.075, <0.075 for
imazalil; <0.25, <0.25, <0.25 for prochloraz; <0.375, 6,
>6.0 for thiram; and <0.15, <0.15, 2.4 for cyprodi-
nil+fludioxonil, respectively (Table 3). The EDs, val-
ues of all fungicides were found to be low even than
the 0.25x which is the lowest dose. The MIC and MFC
values of three fungicides (azoxystrobin, imazalil and
procloraz) for both isolates were showed as same dos-
es. The MFC values of imazalil and prochloraz for the
each isolate were also determined to be lower than the
0.25x. Moreover, there were no differences between
the two isolates with regard to EDsy, MIC and MFC
values of the fungicides.
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Inhibition of mycelial growth (%)

Fungicides Doses (g/mL LY
TR-202 TR-205
0.1875 56.94%+0.58° © 52.20£0.60 1
0.375 63.41£1.26 h 62.04+1.35 h
Azoxystrobin 0.75 69.38+0.53 g 69.69+1.37 g
15 75.29+1.41 f 76.81£0.99 f
3.0 85.87+1.15¢ 87.95+0.98 cd
0.375 100.00+0.00 a 100.00+0.00 a
0.75 100.00+0.00 a 100.00+0.00 a
Captan 15 100.00+0.00 a 100.00+0.00 a
3.0 100.00+0.00 a 100.00+0.00 a
6.0 100.00+0.00 a 100.00+0.00 a
0.1875 64.90+1.07 h 71.14£1.51 g
0.375 74.21+142 f 78.03£1.08 ef
Iprodione 0.75 81.66+1.66 de 84.99+0.96 d
15 88.09+0.92 bc 89.92+1.07 ¢
3.0 100.00+0.00 a 100.00+0.00 a
0.075 100.00+0.00 a 100.00+0.00 a
0.15 100.00+0.00 a 100.00+0.00 a
Imazalil 0.3 100.00+0.00 a 100.00+0.00 a
0.6 100.00+0.00 a 100.00+0.00 a
1.2 100.00+0.00 a 100.00+0.00 a
0.25 100.00+0.00 a 100.00+0.00 a
0.5 100.00+0.00 a 100.00+0.00 a
Procloraz 1.0 100.00+0.00 a 100.00+0.00 a
2.0 100.00+0.00 a 100.00+0.00 a
4.0 100.00+0.00 a 100.00+0.00 a
0.375 75.35+1.17 f 76.32+0.77 f
0.75 79.46+1.04 e 80.59+0.81e
Thiram 15 84.79+1.03 cd 87.67+0.62 cd
3.0 91.30+0.89 b 93.65+1.61 b
6.0 100.00+0.00 a 100.00+0.00 a
0.15 100.00+0.00 a 100.00+0.00 a
Cyprodinil+Fludioxonil 0.3 100.00+0.00 a 100.00+0.00 a
0.6 100.00+0.00 a 100.00+0.00 a
1.2 100.00+0.00 a 100.00+0.00 a
2.4 100.00+0.00 a 100.00+0.00 a
Control 0 0.00+0.00 j 0.00+0.00 j

®Values represent the mean of five replications of fungicides doses used for each isolates
®Mean values followed by standard error of the mean
“Means followed by the same letter are not significant different according to the Tukey’s HSD (P < 0.05)

Table 3
EDso, MIC and MFC values of fungicides inhibiting mycelial growth of isolates of Ambrosiella hartigii.
. TR-202 TR-205
Fungicides ED, MIC® MFC® ED,, MIC MFC
Azoxystrobin <0.1875¢ >3.0 >3.0 <0.1875 >3.0 >3.0
Captan <0.375 0.375 >6.0 <0.375 0.375 >6.0
Iprodione <0.1875 3 >3 <0.1875 3 >3
Imazalil <0.075 <0.075 <0.075 <0.075 <0.075 <0.075
Procloraz <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Thiram <0.375 6 >6.0 <0.375 6 >6.0
Cyprodinil+Fludioxonil <0.15 <0.15 24 <0.15 <0.15 24

*The concentration that caused 50% reduction.
®Minimum inhibition concentration.
“Minimum fungicidal concentration.
“The EDs value of all fungicides was found to be low even than the lowest dose (0.25x).



64

Erper et. al. / Selcuk J Agr Food Sci, (2018) 32 (1), 60-66

4. Discussion

Invasive fungus-farming ambrosia beetles (A.
dispar, X. germanus etc.) are very important pests for
many fruit and forest trees in the World (Hulcr and
Dunn 2011). In addition, since these beetles spend
most of their lives in the sapwood of trees, this is a
bottleneck to control of them. Although a lot of studies
have been performed on ambrosia beetles, there is an
ignored topic about the control of the symbiotic fungi.
One of them is A. hartigii, solely food source of the
ambrosia beetles.

To our knowledge, this is the first report on the anti-
fungal activity of the fungicides against symbiotic
fungus, A. hartigii associated with A. dispar and X.
germanus in vitro. This study demonstrated that
azoxystrobin, captan, iprodione, imazalil, procloraz,
thiram and  cyprodinil+fludioxonil are significantly
effective on the mycelial growth of A. hartigii. Among
these, captan, imazalil, prochloraz and cyprodi-
nil+fludioxonil completely inhibited the mycelial
growth of the isolates even at the lowest dose. Moreo-
ver, azoxystrobin, iprodione and thiram considerably
inhibited the mycelial growth of the fungal isolates
depending on increased doses. These findings are in
line with those of several previous studies on antifun-
gal activity of fungicides against the mycelial growth
of symbiotic fungi associated with ambrosia beetles in
the world (Joseph et al. 2002; Mayfield et al. 2008;
Kagezi et al. 2015). Propiconazole was found to inhib-
ite mycelial growth of Raffaelea sp. associated with X.
glabratus by 84% at 0.01 ppm. Also the MIC and MFC
values of this fungicide were determined as 0.1 ppm
and 1 ppm, respectively (Mayfield et al. 2008). Addi-
tionally, they demonstrated that the MIC and MFC
values of thiabendazole on Raffaelea sp. were found as
<10 ppm and <50 ppm, respectively. In another study,
different doses (1.5x, 1.25x, 1.0x and 0.5x) of chloro-
thalonil, tebuconazole and dimethomorph + mancozeb
against simbiotic fungus associated with X. compactus
Eichhoff (Scolytinae) were evaluated at in vitro. As a
result, they showed that all doses of tebucozanole in-
hibited the mycelial growth of this fungus by 100%,
followed all doses of chlorothalonil and dimethomorph
+ mancozeb by under 40% (Kagezi et al. 2015).

There are some studies on effects of fungicides
against symbiotic fungi associated with ambrosia
beetles in field conditions (Mayfield et al. 2008; Fettig
et al. 2014; Ranger et al. 2016; Jones et al. 2017. Some
researchers determined that propiconazole injected into
redbay (Persea borbonia) trees was prevented the
growth of Raffaelea sp. in the sapwood during about 30
weeks (Mayfield et al. 2008). Ranger et al. (2016) also
observed that in azoxystrobin and potassium phosphite
treated trees, the development of symbiotic fungi in the
galleries of ambrosia beetles was reduced and thus the
eggs were not released. Moreover, many researchers
indicated that pesticide combinations (insecticides and

fungicides) were generally more effective than single
pesticide treatments for controlling wood boring
beetles and symbiotic fungi in the field conditions
(Fettig et al. 2014; Ranger et al. 2016; Jones et al.
2017). Fettig et al. (2014) found that emamectin ben-
zoate in combination with propiconazole injected by
arborjet was more effective than emamectin benzoate
alone for protecting pine trees from Dendroctonus
ponderosae Hopkins (Scolytinae). Similarly, Jones et
al. (2017) showed that the combination of a systemic
insecticide (emamectin benzoate), a contact insecticide
(bifenthrin) and a fungicide (metconazole) provided the
best control against ambrosia beetle Euwallacea sp.
(Scolytinae) and its symbiotic fungus. But, there have
not been any fungicide evaluated against symbiotic
fungus A. hartigii associated with A. dispar and X.
germanus.

In previous studies, some researchers have reported
that azoxystrobin, captan, iprodione, imazalil, proclo-
raz, thiram and cyprodinil+fludioxonil significantly
inhibited the mycelial growth of various plant patho-
genic fungi (Rego et al. 2006; Luque et al. 2008;
Gramaje et al. 2009; Kumari et al. 2012; Kas and
Ozgonen Ozkaya 2017). Rego et al (2006) indicated
that prochloraz was the most effective fungicide (ECsg
values <0.09 mg L), followed by cyprodinil + fludi-
oxonil (ECs, values <0.75 mg L™) on mycelial growth
of Cylindrocarpon destructans isolates (Cyl, Cy21,
Cy32 and Cy68). In another study, Gramaje et al.
(2009) found that azoxystrobin, imazalil and prochlo-
raz were inhibited significantly mycelial growth of
Phaeomoniella chlamydospora isolates (<0.1 mg L™).
Finally, Kas and Ozgonen Ozkaya (2017) determined
that 200 ppm and 250 ppm of iprodione completely
inhibited the growth of Alternaria mali.

Consequently, the present study showed that the
fungicides like captan, imazalil, procloraz and
cyprodinil+fludioxonil  signicantly inhibited the
myecelial growth of A. hartigii associated with A. dispar
and X. germanus. However, the effectiveness of these
fungicides alone or combined with insecticides against
A. hartigii should be determined in field conditions.
Thus, successful fungicides may be used in controlling
of the symbiotic fungus and its associated beetles.
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Optimizations in manufacture of agricultural machinery not only
provide significant material savings, but also provide significant
savings in energy requirements of drive units of these machines. In this
study, chopper and mixer auger of self-propelled mixer feeder and
spreader with a vertical auger and 1.5 m*® capacity was optimized by
using finite element method (FEM) of analysis. Auger design was
performed with Solidworks software and stress analyses were
performed with Static Analysis Module of the software. For auger tube
analyses, St37 was selected as the material. Based on stress analysis
results, auger tube dimensions were identified as 219 x 6 mm. The
greatest stress (91.5 MPa) value was observed at bolted connections of
the auger tube. Based on operational parameters for auger tube

dimensions, safety coefficient was identified as 2.57.

1. Introduction

Livestock industry constitute the greatest meat and
milk source for human nutrition. Livestock manure
together with plant production and industrial waste
materials significantly enrich soil organic matter content
and allow high yield and sustainable agriculture. In
addition, the industry supplies raw material to textile,
leather and some other industries and provide significant
contributions to national income and employment.

Among the European Union countries, France with a
bovine inventory of 19 million has the first place in
livestock industry of Europe and constitute about 21% of
European production. Turkey with a bovine inventory of
14.2 million has the second place in Europe (TUIK,
2017a). In Turkey, ovine milk production was 16.8
million tons in 2016 and bovine meat production was
1.015 million tons in 2015 (TUIK, 2017b). For human
nutrition, such numbers for milk and red meat are quite
significant and both production sectors are critical sectors
for the country economy. Number of animals per

* Corresponding author email: hhsefer@selcuk.edu.tr

operation (enterprise — facility) is 4 and number of
operations with a bovine inventory of 50 is 24 000 (ileri,
2018). Therefore, policies should be developed to
promote livestock production activities of small-scale
agricultural enterprises and agricultural machineries
should also be developed to make production activities
efficient and economic.

Feed mixtures are essential items of animal feeding. A
homogeneous mixture allows animals to benefit from the
feeds at maximum level. Number of mixer feeders and
feed spreaders in machinery parks of agricultural
enterprises are increasing in each year because of the
investments made in livestock industry and the total
number reached to 28 979 in the year 2016 (TUIK,
2017h).

Mixer feeders and spreaders used in livestock industry
are actuated by the tractors or electric motors. They have
a feed mixing volume of between 0.75 — 20.0 m°. Feed
preparation cost is not economic when the capacity of
tractor-actuated mixer feeders and spreaders are less than
4 m®. However, considering the size and structure of
agricultural enterprises of the country, there is a need for
mixer feeders and spreader under this capacity. When
these small size operations used such large capacity
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machines, their feed preparation costs increase and feed
preparation becomes uneconomical. When the electric
motor-actuated machines are used, problems are
experienced in spreading because of cable connections.
Also, 380 V electric supply system may not be available
in the region where the livestock operation is located and
such an unavailability limits the operation of electric
motors. These machines are used fixed in a certain place,
feed is poured to a single point and spread to feeders by
using a secondary labor.

Mixer feeder and spreaders are manufactured in two
different configurations as of single or double vertical
augers and single or double horizontal augers. There are
important differences in powertrain systems and main
components (bucket or wagon, chopper augers) of the
machines manufactured at different capacity and
structures. Such differences then result in differences in
manufacture or production costs of the machines.
Together with developing technology for machine design
and manufacture, computer-aided design (CAD)
applications and static and dynamic analysis modules
integrated into these application allowed user to do
various analysis easily. Finite element analysis has also
long been used in machine design.

Vegricht et al. (2007) reported mean standard
deviation for horizontal auger mixer feeder as 33.7% and
reported the value as 56.8% for vertical double auger
mixer feeder and as 65.8% for vertical single auger mixer
feeder. Yalgin et al. (2007) carried out study in livestock
operations of Aegean Region with 4 m3 local-type (A), 8
m3 local-type (B) and 8 m3 imported-type (C) feed mixer
and spreaders. Researchers determined  mixing
homogeneity following the loading of all feed materials
and 2% trace element and reported average chopping
length as 2.53 mm for machine A, 4.74 mm for machine
B and 11.54 mm for machine C; reported variation
coefficient of of trace element as 16.46% for machine A,
5.74% for machine B and 10.94% for machine, Akdeniz
(2015) designed a self-propelled electric-driven feed
mixer and spreader for small-size livestock operations and
used CAD application for strength, stress and deformation
analyses of chassis and fasteners. Taser (2015) carried out
a study with damaged planet gear transmission of R6
mixer feeder and reported cracks, fractures and corrosions
over the gears because the gears were not able to bear the
torque-induced stress-strains created through rotation of
the shaft bearing augers of the mixer feeder during feed
mixing operation. The researcher also investigated the
damages over the gears and observed that damages were
experienced over a section of gear width.

In this study, auger tube of a mixer feeder with
vertical auger and 1.5 m® capacity was analyzed with
finite element method. Analyses were used to determine
auger tube dimensions based on stresses over the auger
tube and blades, blade displacements and safety
coefficient.

2. Materials and Methods

In this study, chopper and mixer auger of self-
propelled mixer feeder and spreader with a vertical auger
and 1.5 m® capacity designed to meet the needs of a
small-scale livestock operation was analyzed by using
finite elements analysis method. Some technical
specifications for self-propelled machine are provided in
Table 1.

Table 1

Technical specifications for auger design
Characteristics Measures
Auger material St 37
Position Vertical
Step 340 mm
Auger diameter, bottom 950 mm
Auger diameter, top 540 mm
Auger height 700 mm

Power output of an electric motor used for locally
manufactured feed mixer with the same capacity, same
geometry and vertical position was used as the starting
point. The power value of electric motor used in this
machine was 7.5 kKW and torque value was calculated
with the following equation:

Ne : Power consumption of the auger (kW)
Md : Torque (Nm)
n  :Auger rotation speed (min™)

Since the maximum torque to which the mixing and
chopper auger was exposed was determined as 1 500 Nm,
auger rotation speed was calculated as 48 min™ based on
this torque value, motor rotation speed and transmission
ratio. For auger tube, St 37 was selected as the material
since it can be supplied from the markets easily at low
cost. Material characteristics of the auger design are
provided in Table 2.

Auger tube analysis was performed by using
Solidworks static analysis module. Before the analysis,
chopper and mixer auger was designed in 3-D and
required analysis parameters were defined properly.
Auger tube was connected to gear box of the machine
with 4 M14 bolts and a flange. Bolted connections were
used as fixed support in analysis. Support points and force
vectors are presented in Figure 1. The specified torque
was applied to bottom, top and side surfaces of the auger
blades.

The finite element mesh was defined at high precision.
Increasing mesh quality will clearly improve analysis
results. Finite element mesh details are presented in
Figure 2.
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Table 2
St 37 Material Characteristics

St 37 Material Characteristics Value Unit

Modules of Elasticity 210000 N mm?
Poisson Ratio 0.28 -
Modulus of Rupture 79000 N mm?
Mass Density 7800  kgm?
Tensile Strength 360 N mm™
Yield Strength 235 N mm™

Figure 1
Fixed support points and force vectors of the auger
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Figure 2
Finite element mesh details

3. Results and Discussion material and safety coefficient. The greatest stress
Static analyses revealed fixed support and force- value was observed as 91.5 MPa at bolted connections

induced stresses over auger tube, deformations over the of the auger (Figure 3).
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Blades were welded to auger tube. The stress values value indicated the significance of weld quality along
at these welded sections reached to 50 MPa. Such a the blade-tube joint line (Figure 4).

§

Figure 3
Stresses observed at bolted connections
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Figure 4
Stresses along the blade-tube joint line
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Maximum deformation of auger tube was was resulted from the forces exerted by mixed and
measured as about 1.0 mm. This deformation was chopped feed material over the blade surfaces.
observed at blade edges (Figure 5). Such a deformation
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Figure 5
Deformation color indicator

Based on auger geometry and quality of St37 points and applied torque value, the safety coefficient
material, auger tube dimensions were determined as of auger tube was identified as 2.57 (Figure 6).

210 x 6 mm. Considering the bolted fixed support
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Figure 6.
Safety coefficient
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4, Conclusion

Although 3-D design software are increasingly used
in agricultural machinery manufacturing industry of
Turkey, analysis-dominated designs are  still
insufficient. Mostly reverse engineering practices and
trial-error methods are used in manufactures and such a
case clearly indicate the significance of analysis
software. Relevant analyses will allow optimum design
of machines, especially of agricultural machinery. The
significance of such analyses in improving competitive
conditions of agricultural machinery manufacturing
industry in national and international markets is
indisputable.
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Chemical and physical properties of six different sunflowers of high oleic and
linoleic cultivars and their extracted oils were determined. For each seed culti-
var, there were determined thousand-grain weight, test weight, moisture and
ash. Oil content ranged from 36.28 to 43.01 %. Predominant fatty acids in oils
extracted from high oleic types were oleic acid from 69.44 to 87.23 % and
linoleic acid content from 44.05 to 52.93 % for linoleic types. The total phenol
content (TPC) of the oils ranged from 35 to 66 mg 100 g-1 of oil for oleic
cultivars and from 24 to 87 mg 100 g-1 of oil for linoleic cultivars. Non-
parametric mann-whitney test was performed to the TPC data and asymptotic
significance value was determined as 0.690, so significant differences were not
determined between oleic and linoleic types. According to the 1C50 value,
LG5400 had the highest was significantly different from others. It was also
observed a significant difference for refractive index and iodine value and no
significant difference for saponification values between oils. The study showed
characterization for different types of seed oil that has made it possible to
comment on industrial quality.

1. Introduction

Sunflower is one of the major oilseed crop world-
wide (Gouzy et al., 2016). Whereas traditional sun-
flower is so abundant with linoleic acid, the worldwide
demand to oleic-type sunflower has been increasing
gradually. Turkey is a big potential for oleic-type sun-
flower oil because sunflower oil consumption of
around 10 million MT for worldwide is digested by
Turkish people about 600700 tons (Kaya et al., 2008).

Linoleic acid reduces to the saturation and facili-
tates to the digestion and passes the blood. The greater
amount of linoleic acid in the oil increases the oil qual-
ity. However, high linoleic acid content in sunflower
oil affects to the industrial value. Linoleic sunflower
oil usually use in salads, meals, margarines and short-
enings. High oleic sunflower oil is used in generally
spray oil in crackers, dried fruits, bakery products,
frying, deep oil frying, roast process, salads and sauc-
es, food supplements specialized for adults and chil-
dren and as mixture oil in margarine and mayonnaise.
Fatty acid composition not only affects to the industri-
al quality but also nutritional value is also affected at
the same time. Fatty acid composition affects to the
taste and chemical quality of oil. The phenolic

* Corresponding author email: buketaskin@klu.edu.tr

compounds in sunflower oil have effective role on
taste aroma, oxidation level and rate.

In this research, the three types of high oleic
(LG5400, P64H34, Colombi) and the three types of
linoleic sunflower seeds (LG5580, P64G46,
08TR003) were analysed that they have been regis-
tered in the Food Ministry in Turkey. All these seed
cultivars have been poorly studied, meaning that no
complete characterization of these seeds. However,
they have been used for oil production industrially.

2. Material and Methods

2.1. Materials

Six different cultivars were analysed three of them,
LG5400, P64H34, Colombi, had high oleic back-
ground and others, LG5580, P64G46, 08TR003, had
linoleic background. All seed samples were supplied
from research fields of Directorate of Trakya Agricul-
tural Research Institute in Edirne for 2014-2015 har-
vest term. Commercial hybrids of linoleic types and
oleic types were P64G46 and P64H34 belong to Pio-
neer Seed Co, LG5400 and LG5580 belong to Lima-
grain Seed, Colombi belongs to Sygenta Seed Com-
pany and 08TRO03 belongs to Trakya Agricultural
Research Institute.
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Due to their low humidity, seeds were stored in a
dark and dry place at room temperature. All chemicals
and solvents used were chromatographic or HPLC
grade.

2.2. Methods
Seed Characterization

This experiment was conducted in Food Engineer-
ing Laboratory of Kirklareli University in 2016. Exper-
imental design was based on randomized completely
design with 3 replicates for all seeds. In the first step,
it was separated thousand seeds from each sunflower
seed cultivars and weighed (Dogan, 2010). Then, the
test weight was determined to the weight of 1liter vol-
ume for samples (Anonymous, 2001). The husk ratio
was also analyzed. For this purpose, seeds (4x100
pieces) separated from the inner and outer shells and
then both shells are stored at 105 ° C in a dryer cabinet
before weighed. The last values were expressed on the
average shell weight (Anonymous, 2001). Also, mois-
ture content and ash content were determined using
AOCS Ca2c-25 and AOCS Cal1l-55 standard methods,
respectively. Results were expressed in percentage dry
basis.

Oil extraction

Oil content was determined using the IUPAC
(1992) 1.122 standard method by continuous extraction
in a soxhlet apparatus. For each extraction 100 g of
grinded seeds were used and the solvent employed was
n-hexane. Totally, 3 kg seed for each cultivar was
extracted by soxhlet extraction. Results were expressed
in percentage dry basis. Extracted oil samples were
stored under refrigeration conditions in dark brown
glass bottles until analyses.

Oil analyses

Preparation of extracts for chemical analysis: The
oil (5 g) was dissolved by 5 mL of n-hexane for 2
minutes and after extracted with 5 mL of metha-
nol:water (60:40 v:v) for three times and shaken by
vortex for 2 minutes in order to extract the phenolic
and antioxidant components. Besides, samples were
centrifuged for 10 minutes with 3500 rpm at 20 °C.
After the first centrifugation, the phase of metha-
nol:water was transferred to another place and the
residue was extracted by methanol:water (60:40 v:v)
for two times. The combined extracts were vacuum
evaporated to remove the solvent then weighed to de-
termine the extraction yield, and stored at -20 °C until
use.

Folin-Ciocalteu Assay: Total phenolic compounds
(TPC) were determined in sample extracts using the
Folin-Ciocalteu reagent as per the method described by
Singleton and Rossi (1965) with slight modifications.
Briefly, suitable volumes of sample extract to fit into
standard concentrations were taken, 0.25 mL of 10%
Folin-Ciocalteu reagent and 0.5 ml of Na2CO3 were

added, vortexed thoroughly and incubated at room
temperature for 60 minutes and the absorbance was
read at 720 nm. The values were expressed as equiva-
lents of gallic acid, which is one of the most common-
ly, used standards in phenolic estimations.

DPPH Radical Scavenging Activity: DPPH radical
scavenging activity was determined according to Blois
(1958). This method is based on the ability of the anti-
oxidant to scavenge the DPPH cation radical. Briefly,
sample extract or standard with 5 different concen-
tartions (50 mcg, 100 mcg, 150 mcg, 200 mcg, 250
mcg) was added to DPPH reagent (0.1 mM in metha-
nol) and vortexed vigorously and volume up to the 6
mL. The reaction tubes were incubated in dark for 15
minutes, at room temperature and the discolouration of
DPPH was measured against a reagent blank at 517
nm. Percentage inhibition of the discolouration (IC50
values) of DPPH by the sample extract was calculated
and expressed as trolox equivalents (Karacabey et al.,
2016).

Fatty Acid Composition: The fatty acid composi-
tions were determined for extracts of oils. For determi-
nation of fatty acid compositions for oil samples, me-
thyl esters were prepared using IUPAC (1987) and
fatty acid composition AOCS (1997) method. The
samples (1 mL for each sample) were esterified by 1
mL of Na-Metilante (0.5 g Na-Metilante + 80 mL
methanol + 20 mL iso-octane). Before injection, 0.25
mL of iso-octane was added to the each esterified sam-
ple and then the tube was thoroughly rinsed. 0.5 mL of
the clarified top phase was given by microinjection was
injected, via an automatic sampler, into the Gas Chro-
matography and mass spectroscopy (GC-MS). The GC-
MS was equipped with a CP select CB 50 m capillary
coloumn (D:0.32 mm). The initial oven temperature
was maintained at 60 °C for 4 min, then firstly in-
creased at a rate of 4 °C min-1 to 175 °C for 27 min
and later increased a rate of 4 °C min-1 to 215 °C for 5
min and finally reached to the last temperature to 240
°C with again increased a rate of 4 °C min-1.

Main Quality Parameters of Oils: Refractive index
of virgin olive oil samples was measured in daylight
with 60/70 Abbe Refractometer, calibrated against pure
water at 25 °C. Saponification value, given as mg KOH
g-1 oil, was determined in accordance with the AOCS
Cd3a-94 (1997) and iodine value (g 12 100 g-1 oil)
determined by the AOCS Cd1c-85 (1997). All parame-
ters were determined in triplicate for each sample.

Statistical analyses

Nonparametric two-sample Mann-Whitney test was
used to study the treatments. Because the data was not
normally distributed and the amounts of samples were
small, all the statistical analyses were done with non-
parametric tests. Oleic varieties and linoleic varieties
were compared for some properties by nonparametric
Mann-Whitney test.
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;ﬁsl?ctchemical properties of different varieties of sunflower seeds
Sample 1000SW Test Weight Husk Moist. Ash

P64G46 64.51b+2.45 428.27¢d+9.06 51.56a+0.23 4.85+0.25 3.35+0.02
LG5580 57.41d+0.54 407.26d+4.62 50.46a+0.92 5.68+0.04 4.63+0.19
08TR003 74.87de+0.95 472.68bc+2.58 51.61a+0.73 5.42+0.16 3.563+0.21
P64H34 60.59¢+0.85 404.79d+1.25 51.10a+0.73 4.96+0.14 3.36+0.04
COLOMBI 59.56¢+1.31 424.70b£11.38 49.70a+1.26 5.29+0.28 2.98+0.06
LG5400 67.32a+0.97 415.52a+1.94 50.96a+0.17 5.83+£0.22 3.48+0.15
P64G46 64.51b+2.45 428.27¢d+9.06 51.56a+0.23 4.85+0.12 3.35+0.19
LG5580 57.41d+0.54 407.26d+4.62 50.46a+0.92 5.68+0.33 4.63+0.22
08TRO03 74.87de+0.95 472.68bc+2.58 51.61a+0.73 5.42+0.29 3.53+0.27

Note: Means with different letters differ significantly at P< 0.05.
Table 2

The correlation coefficients between some physicochemical properties and percentage of moisture and ash be-
long to the sunflower seeds

r 1000SW Test Weight Husk Moist. Ash
1000SW 1

Test W. 0.829** 1

Husk -0.172 -0.233 1

Moist. 0.121 -0.15 -0.509* 1

Ash -0.229 -0.192 -0.020 0.463 1

*:P<0.05;**:P>0.01

3. Results and Discussions between average husk ratio and percentage of

moisture. Otherwise, there were not any relation

3.1. Physicochemical Composition of Sunflower
Seeds

Table 1 showed the seed composition. Mois-
ture content obtained for each cultivar was ac-
cordance with vast majority of literature
(Baydar and Erbag, 2005; Salaberria et al 2016)
but far away to the upper limit of the some re-
searches (Fisk, 2007; Mourad et al., 2017). Ash
contents of all seeds were parallel with other
research.

Besides, Table 2 shows the correlation coef-
ficients between some physical properties and
percentage of moisture and ash belong to the
sunflower seed. As expected, the highest posi-
tive and significant correlation (r = 0.829**)
were determined between test weight and thou-
sands seeds weight. Also, it was determined that
negative significant relationship (r =-0.509%)

between oleic and linoleic types for these prop-
erties.

Likewise, no significant differences in oil
contents were found between the six cultivars
(Table 3). However, the highest content be-
longed to 08TROO03 is linoleic seed. Colombi
and LG5580 have been to the lowest oil content.
However, there were not significant differences
between oleic and linoleic types.

There are not enough researches for these
varieties or different sunflower varieties or
comparing for oleic and linoleic sunflower
types. However, the results could be compared
with registration reports of the food ministry in
Turkey.
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Table 3
Oil contents (dw%) of sunflower cultivars

Cultivars Oil Content (dw%)
P64G46 41.55a+0.61
LG5580 41.09ab+2.17
08TR003 36.76ab+1.44
P64H34 36.28ab+1.06
COLOMBI 41.09b+0.77
LG5400 43.01ab+1.71
P64G46 41.55a+0.61
LG5580 41.09ab+2.17
08TR003 36.76ab+1.44

Note(:J I(\J/Iseans with different letters differ significantly at P<
Table 4.

The reports contain to the plant characteristics,
oil content and physical seed properties of these
varieties. In 2013-2014, oil contents of varieties
were slightly higher than those of the 2014-2015
results. Besides, the test weights and husk ratios
were also slightly higher for 2014-2015 than
2013-2014 years (Anonymous, 2015; Evciet al.,
2016). These findings may reflect the differ-
ences in climatic conditions between two differ-
ent harvest seasons. Otherwise, the methodolo-
gy was also affected to the results for oil content
especially.

The fatty acid composition of the different varieties of sunflower seeds

Fattyacids Sample
Oleicvarieties Linoleicvarieties
RT Methylester LG5400 P64H34 Colom- LG5580 P64H46  08TROO
bi 3
18.99 C16:0 Palmitic 4.83 5.67 3.34 5.77 4.89 5.39
19.70 Cl6:1 Palmitoleic 0.17 0.11 0.02 0.05 0.05 0.08
2121 C17:0 Heptadecanoic 0.03 0.04 0.01 0.03 0.02 0.03
2181 Ci71 C- 0.03 0.04 0.01 0.02 0.01 0.02
10heptadecanoic

2244  C18:.0 Stearic 2.75 3.35 3.08 4.19 4.88 5.30
23,52 C18:1n9c Oleic 72.36 69.44 87.23 36.6 43.57 44,63
2497  C18:2n6¢c Linoleic 19.3 20.88 5.72 52.93 46.12 44,05
27.64 C183n6 Gama linolenic 0.29 0.32 0.36 0.32 0.24 0.41
27.98 C18:3n3 Linolenic 0.24 0.15 0.23 0.09 0.22 0.09

Oil Characterisation

Classical sunflower oil fatty acid composition is
saturated acids 11 % (stearic, palmitic), oleic 20 % and
linoleic acid 69 % and it has a large utilization for
cooking or margarine (Baydar and Erbas, 2005; Evci et
al., 2016). Table 4 shows to the fatty acid composition
of the different varieties of sunflower seeds. Fatty acid

composition was determined by gas chromatography
according to the official analysis method. It is ex-
pected, high oleic types in oleic background have high
oleic acid content.

Major fatty acid composition in cultivars was in
agreement with contents mentioned among literatures
and registration reports of the food ministry in Turkey.
The relative percentages of fatty acids obtained for
oleic cultivars were not very similar (Table 4).
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Colombi involved in high oleic group and so that has
the Major fatty acid composition in cultivars was in
agreement with contents mentioned among literatures
and registration reports of the food ministry in Turkey.
The relative percentages of fatty acids obtained for
oleic cultivars were not very similar (Table 4). Colom-
bi involved in high oleic group and so that has the
highest oleic acid content with 87.23 % between oleic
varieties. LG5400 and P64H34 types have 72.36 % and
69.44 % oleic acid percentages, respectively so that
these hybrids were categorized as mid oleic type. The
most abundant fatty acid was oleic acid followed by
linoleic acid, palmitic acid and stearic acid. The major
polyunsaturated fatty acid was linoleic acid (n-6
PUFA) while only traces of n-3 PUFAs (C183n6;
C18:3n3) were found.

The standard linoleic genotypes showed the highest
mean linoleic acid content and determined as 36.6 %
(at LG5580), 43.57 % (at P64H46) and 44.63 % (at
08TRO003). Large differences in linoleic and oleic con-
tent were observed firstly among the linoleic geno-

types.

The ratio of the fatty acids for both groups of geno-
types has accordance with literatures. There were some
little differences for values, especially for oleic geno-
types, because of environmental factors and genetic
factors (Pacureanu et al., 1999; Pacureanu et al., 2005;
BaydarandErbas, 2005; Izquierdo et al., 2006; Fernan-
dez Martinez et al., 2009; Demurinand Borisenko,
2011). Besides, growth conditions have a large impact
on the fatty acid organization of the sunflower oil.
Warmer climatic conditions generate more monoun-
saturated fatty acid MUFA oleic acid and less n-6 pol-
yunsaturated fatty acid (PUFA) and linoleic acid (an
essential fatty acid, EFA) in comparison to colder cli-
matic conditions (Khan et al., 2015; Morrison et al.,
1995).

Phenolics and polyphenolic compounds are thought to
contribute directly to antioxidative action and they
constitute the main class of natural antioxidants present
in plants (Awika et al., 2003; Nadeem et al., 2011)
therefore it is necessary to calculate total phenolic
content in sunflower seeds and declined to the relation
between TPC and Radical Scavenging Activity. TPC
was determined following a Follin— Ciocalteu method
and results were expressed as gallic acid equivalents.

It is expected that sunflowers have low TPC. The re-
sults were given in figure 1 and the highest phenolics
content (87 mg GAE 100 g g-1) was found in oil ex-
tracted from 08TRO06 follwed by P64H35. Besides,
P64G46 oil has the lowest value for TPC. There were
no statistical relation between TPCs of oils and oleic
and linoleic varieties. Non-parametric mann-whitney
test was performed to the TPC data and asymptotic

significance value was determined as 0.690, so signifi-
cant differences were not determined between oleic and
linoleic varieties.

100 TPC of Sunflower Oils (mg GAE/100 g)
80
60 A
40 A
2iilials
0 o NG o P P NG
Figure 1

Total Phenolic Content of Sunflower Oils (mg GAE
100 g-1)

According to the 1C50 values (Table 5), LG5400 has
the highest value and it is significantly different from
others. Besides, LG5580 and P64G46 have the lowest
value for IC50. Different results have been reported on
the aspect of relationship between phenolic content and
antioxidant activity. Some scientists found correlation
between the total phenolic contents and the antioxidant
activity while some found no such relationship (An-
darwulan et al., 1999). However, our findings showed
no correlation between TPC and DPPH values. It was
obviously obtained that declining in TPC was not ac-
companied by a comparative decrease for DPPH val-
ues.

Tsaliki et al (1999) also observed an increase in the
antioxidant activity of lupin seed. Also a linear positive
relationship existed between the antioxidant activity
and total phenolic acids content of the tested Oci-
mumaccessions (Javanmardi et al., 2003). Mail-
lardandBerset (1995) found no correlation between
antioxidant activity and phenolic contents in malts and
it was mentioned that other compounds are also re-
sponsible for the antioxidant activity. Also no relation-
ship between
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DPPH RadicalScavenging Activity of SunflowerQils (Inhibition, %)
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Inhibition (%)

SCE*(mcg) LG5400 P64H34 COLOMBI LG5580 P64H46 08TRO03
50 39.96 22.65 16.04 5.94 5.79 12.81
100 54.37 36.61 26.06 10.33 12.02 19.73
150 74.75 55.74 38.09 15.24 18.72 28.18
200 84.52 67.07 49.41 20.15 21.83 37.15
250 98.99 77.67 53.47 25.58 25.84 46.12
IC50 81 143 218 482 482 276

*Samplecontent in extract

Table 6

Some physicochemical characteristics of the sunflower oil samples

Sample RI SV(mg KOH g™ oil) IV(g 1, 100 g™ oil)
LG5400 1471 191 101
PR64H34 1.475 192 128
COLOMBI 1.470 191 89
LG5580 1.475 192 129
PR64H46 1.474 192 120
08TR003 1.474 192 120

antioxidant activity and phenolic composition was
found in citrus residues (Boccoet al., 1998), fruit berry,
fruit wines (Heinonen et al., 1998) or in plant extracts
(Kahkonen et al., 1999).

The chemical characteristics of the sunflower oil
samples were shown in Table 6. Results revealed that
refractive indexes of the samples were not significantly
different (p<0.05). lodine value (1V) that represents the
degree of unsaturation indicated that LG5580 and
PR64H34 oils have higher value compared to the other
oils. Regarding the ester value, saponification value
(SV) results showed that all of the sunflower oil had
nearly same values (p>0.05). Besides, there was a sig-
nificant correlation between refractive index, iodine
value and saponification value.

Conclusions

Complimentary fatty acid composition of sunflower
has made it an important oil crop in the world. Tradi-
tional sunflower oil rich in linoleic acid is primarily
used in the edible oil industry. Recently, significant
progress has been made in fatty acid alteration of sun-
flower oil. Available advanced technologies including
genetic modifications and marker assisted breeding
should be efficiently exploited to transform the fatty
acid composition of oils. In current scenario with en-
hanced risk of coronary heart diseases, improved re-
search on producing healthier sunflower oil can play a
crucial role. The high oleic type of sunflower, which
contains > 85 % oleic acid, is considered to be highly
valuable not only for the food industry but also for
various technical uses as a basic material for the oleo-
chemical industry.
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It is the first research about these types of sunflow-
ers and these findings would be useful to cultivators
and consumers. The data of physicochemical and
chemical properties of six different registered types and
oils were obtained. In addition to our research, thermal
stability and frying qualities of oleic and linoleic oils
can be studied with different researches.
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The aims of this study were to evaluate the economic losses caused by infertility
in Holstein crossbreed dairy cows raised in a cattle farm in Kirsehir province.
Data recorded from 294 Holstein crossbreed dairy cows between 2009-2017
were used in this study. A total of 1077 lactation records from these cows were
used as study material. Age at first service (AFS), age at first calving (AFC),
calving interval (Cl) and number of inseminations per pregnancy (Pl) parameters
were evaluated. The values of AFS, AFC, ClI, and PI were 491.83 days, 766.86
days, 432 days and 2.64, respectively. There were 41.83 days, 36.86 days, 67
days and 0.99 of difference from ideal reproduction values. When calculating
economic losses, all detail was provided from farm zootechnician and veterinari-
an. The difference between the AFS and AFC (4.97 days) caused 16.189.9 TL
economic cost. Economic costs of the AFC, CI, andPl were 450 162.3 TL, 1 307
852.7 TL, and 135 729 TL, respectively. As a result, it was understood that this
farm had significant deviations from ideal values for fertility traits between
2009-2017 and these deviations caused 581.41 TL daily, and 1 909 933.9 TL

total cost.

1. Introduction

Dairy production is an important sector all over the
world since it contributes to the economy of the coun-
try and enables the production of staple foods that are
essential for community health. The principal aim of
such farms is to get maximum yield at minimum cost.
Milk yield and reproductive traits are two main factors
that determine the profitability of the dairy cattle farm
(Ensminger, 1980). Low reproductive traits or infertili-
ty is described as called an extension of duration be-
tween two calving of a cow (Alagam, 1994). It is stated
that reasons of infertility may not only be an increase
on milk production, but also be other factors such as
environment, feeding, and genetics. (Lucy, 2001,
Roche, 2006). Farms cannot reach the ideal production
levels, if reproductive traits negatively affected, which
causes significant economic losses to farmers (Gill,
1973; Kliewer, 1981; Goke¢en, 2013).

*Corresponding author email: mustafakibar@siirt.edu.tr

Reproductive traits that are important for the calcu-
lation of economic losses are; age of first calving
(AFC), calving interval (CI), and number of insemina-
tions per pregnancy (PI) (Kumuk et al., 1999; Yalgin,
2000; Kaygisiz et al., 2008; Saridzkan et al., 2012). In
addition to these traits, age at first service (AFS) was
used in our study.

AFS was described as first insemination age result-
ing in pregnancy (Ata, 2013). Ideal AFS values were
reported as 14-16 months and 15-18 months by Ata
(2013) and Keser (2016), respectively. AFC was de-
scribed as the age at which the cow gave the first calf
(Ata, 2013). Ideal AFC values were reported as 23-25
months by Ata (2013) and Keser (2016). Cl was de-
scribed as the duration between the two calving of a
cow (Ata, 2013). Ideal CI values were reported as 365
days and 12-13 months by Ata (2013) and Keser
(2016), respectively. Pl was described as number of
inseminations needed to achieve a pregnancy (Ata,
2013). Ideal PI values were reported as 1.65 (Ata,
2013). In some previous studies, reproductive traits
(AFS, AFC, CI and PI values) in farms were studied
(Halicio8lu, 1989; Ozgakir and Bakir, 2003; Sehar and
Ozbeyaz, 2005; Akkas and Sahin, 2007; Swai et al.,
2007; Kopuzlu et al., 2008; Parlak and Kandir, 2015;
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Keser, 2016). Some of the environmental issues, limit-
ing reproductive traits are natal and postnatal reproduc-
tive disorders, misdetection estrous, timing of insemi-
nations, quality of sperm, insemination technique, milk
yield, feeding, age and genetic structure of animal
(Smith et al., 2012). Low reproductive traits may cause
significant economic losses for the farms.

The aim of this study was to calculate the economic
losses resulted from delays of AFS, AFC, CI and in-
crease of Pl in animals raised in commercial dairy
cattle farm located in Kirsehir province.

2. Material and Method
Data recorded from 294 Holstein crossbreed dairy

cows reared between 2009 and 2017 in Tekyon dairy
farm in Kirgehir province were used in this study. The

Table 1

herd management program and veterinary records were
used to obtain data.

A total of 1077 lactation records from these cows
were used to calculate economic losses from fertility
problems. Animal numbers, lactation numbers, and
values of reproductive traits are reported extensively in
Table 1. In order to calculate economic losses from
fertility problems, ideal values for AFS, AFC, CI and
PI were 450 days, 730 days, 365 days and 1.65, respec-
tively (Ata, 2013). Also, standard deviations and dif-
ferences from ideal values were calculated for repro-
ductive traits. Differences between AFS and AFC were
calculated using by followed formula: AFC deviated
from ideal values (41.83 days) - (36.86 days) AFS
deviated from ideal values (Table 1). The difference
between these parameters was 4.97 of days.

Mean values of AFS (days), AFC (days), Cl (days) and PI (number) of current dairy farm
1. Mean AFS and AFC values according to animal and lactation numbers

Animal Number Lactation no* AFS AFC
148 3 489.01+74.08 762.92+74.56
97 4 490.40+95.14 767.57+95.57
49 5 503.18499.62 777.37+95.28

2. Mean ClI values according to animal and lactation numbers

Animal Number Lactation no* Lactation 2 Lactation 3 Lactation 4 Lactation 5
148 3 439.94+108.36 432.78+110.15 450.86+107.42 -
97 4 440.69+81.48 455.40+90.48 436.30+87.84 437.61+£73.01
49 5 395.65+72.72 401.27+68.16 400.61+£73.95 394.29+63.72

3. Mean PI values according to animal and lactation numbers

Number of Animals  Lactation no* Heifer Lactation1  Lactation2  Lactation3  Lactation4  Lactation 5
148 3 1.27+0.73 3.03+2.13 3.07+2.16 3.66+2.99 - -
97 4 1£0 2.59£1.72 3.10+1.99 3.19+1.88 3.72+2.47 -
49 5 1+0 1.80+1.36 2.39+1.35 2.45+1.92 2.57+1.62 2.47+1.95
4. Reproductive trait values of farm, ideal values and differences between ideal and farm values
Reproductive traits Values Ideal Values Differences
Age at first service (AFS) 491.83+86.19 days 450 days 41.83+86.19 days
Age at first calving (AFC) 766.86+85.74 days 730 days 36.86+85.74 days
Calving interval (CI) 432+66.51 days 365 days 67+66.51 days

Number of inseminations per pregnancy (PI)

2.64+1.04 number

1.65 number 0.99+1.04 number

*Lactation no: Shows the animals completed its lactations.

Farm reproductive values, technical and financial
parameters were used to calculate total economic losses
(Table 2). For technical and financial parameters we
used current records (from 2017) of farms conducted,
since these parameters can vary for every of dairy cat-
tle farm. The feed costs and other expenses of the farm
are considered as 65% and 35%, respectively. Feed

costs for all animals were calculated according to val-
ues presented in Table 2. For example, it was [(2 kg
straw*0.23 TL) + (5 kg clover fodder*0.53 TL) + (2 kg
concentrated feed*0.94 TL) + (3 kg other* marble
powder, bicarbonate, soy hulls etc. prices)] for heifers.
In addition, we calculated other costs using followed
formula: 7.2 TL*35/100.
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Table 2
Technical and Financial Parameters

1.Technical Parameters

Values and Explanations

Average daily milk yield (L/cow)
**Average daily milk yield of lactation end (L/cow)

The amount of feed consumed by dairy cow

The amount of feed consumed by cow in dry period
The amount of feed consumed by 2 years old heifer

The amount of feed consumed by 15 months old heifer

33 L/cow
19 L/cow
43 kg: 23 kg corn silage+5 kg clover fodder+4 kg concentrated
feed+11 kg other
23 kg: 12 kg corn silage+5 kg straw+3 kg concentrated feed+3 kg other
23 kg: 12 kg corn silage+5 kg straw+3 kg concentrated feed+3 kg other
12 kg: 2 kg straw+5 kg clover fodder+2 kg concentrated feed+3 kg

other
2.Financial Parameters Values and Explanations
Milk sale price (TL/L) 1.12 TL/L
Concentrated feed price (TL/kg) 0.94 TL/kg
Straw price (TL/kg) 0.23 TL/kg
Clover fodder price (TL/kg) 0.53 TL/kg
Corn silage price (TL/kg) 0.17 TL/kg
Total feed cost for 1 L milk produce (TL) 0.62 TL
*Milk-feed margin (TL) 0.5TL
Calf price (TL/calf) 2500 TL/calf
Artificial insemination price (TL/dosage) 100 TL/dosage

*Milk-feed margin: Shows the differences between 1L milk price and total feed cost for 1L milk production.
** This parameter was described as average daily milk yield in last month of lactation before dry period.

Other: Marble powder, bicarbonate, soy hulls, bypass fat etc.
3. Results and Discussion

In the current study, deviations of AFS and AFC
from ideal values were 41.83 days and 36.86 days,
respectively. At the same time, differences between
AFS and AFC were 4.97 days and this value was used
to calculate the economic losses resulted from delaying
of AFS for the farm studied. Because of deviation of
this parameter, we calculated that total and daily eco-
nomic losses were 16.189,9 TL and 4.93 TL, respec-
tively (Table 3). Previous studies only reported a direct
effect of AFS on AFC (Saridzkan et al., 2012; Kaygisiz
et al., 2008; Yalc¢in, 2000; Kumuk et al., 1999; Parlak
and Kandir, 2015). However, it was obviously
observed that 4.97 days of difference between AFS and
AFC caused significant financial losses for farm evalu-
ated. About 5 days’ difference between these two pa-
rameters most likely resulted from shortening gesta-
tions. Ozgelik (1994) reported that duration of gesta-
tion was 278 days in Holstein dairy cattle and stated
that 260-310 days of gestation period was satisfactory
for suficient production. As for our study, it is implied
that an increase of gestation period lead to economic
losses. However, this finding does not agree with re-
sults reported by Ozgelik (1994), who founded 260-310
days of gestation period. Hence, the results obtained in
this study clearly shows that farmers need to pay atten-
tion to the duration of gestation to achieve the desired
level of economy on dairy cattle farms. According to
Akkas and Sahin (2008), the AFS directly affects AFC,
whereas Parlak and Kandir (2015) reported longer
duration of AFS rather than AFC in their studies, indi-
cating that it was in agreement with finding achieved
by the present authors. In other words, a shorter AFC

period is more appropriate for the farm’s economic
situation than AFS. Norman et al. (2009) extensively
summarized the factors affecting the duration of gesta-
tion in their study.

Deviation of AFC from ideal values in this study
was 36.86 of days, total and daily economic cost re-
sulted for this parameter was 450 162.3 TL and 41.54
TL (11.9 $, 37.09 L milk price), respectively (Table 3-
4). Kaygisiz et al. (2008) and Sarizkan et al. (2012)
reported that the economic losses caused by AFC were
15.6 TL/day (10.4 $) and 3.54 TL/day (8 L milk price),
respectively. The values obtained regarding with eco-
nomic losses in that study were low when compared
with results in the present study, showing that there
were an increase in the prices of input of farm conduct-
ed over years. When previous studies in different years
were evaluated, it was observed that the deviation of
AFC on our study is lower than previously reported
AFC values (Kocgak et al., 2008; Bakir and Cetin, 2003;
Sehar and Ozbeyaz, 2005; Keser, 2016; Parlak and
Kandir, 2015). Accordingly, it is clearly claimed that
deviation of AFC from standardized values in the dairy
cattle farms is a serious problem for effective dairy
production. On the other hand, factors such as feeding
herd management, diseases, AFS, and the live weight
of cow may affect the incomes of AFC (Heinrich et al.,
1993; Tekin and Daskin, 2016).

In this study, we founded that value of CI for farm
conducted was 432 days and the deviation of standard-
ized values was 67 of days. Total and daily cost of this
difference to farm was 1 307 852.7 TL and 24.93 TL,
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respectively (Table 3-4). Sari6zkan et al. (2012) and
Kaygisiz et al. (2008) reported that the economic losses
caused by CI were 11.3 TL/day and 4.1 TL/day, re-
spectively. It is assumed that these economic losses can
be increase with higher feed and other inputs costs.
Additionally the value obtained for ClI in this study was
higher than the values reported by Pryce et al. (2003),
Biffani et al. (2005), Akkas and Sahin (2008), Parlak
and Kandir (2016), Keser (2016). But, it was lower
than the findings reported by Halicioglu (1989) and
Chonkasikit (2002). Additionally, our findings for ClI
were similar with the results of Ajili et al. (2007), Kaya

Table 3

and Bardakcioglu (2016). It was observed that CI val-
ues obtained in this study were generally higher than
compared to the results reported by previous studies.
Keser (2016) reported that feeding, cow herd manage-
ment, and the following estrus can affect Cl. Also, the
same researcher found the significant effect of the size
of the herd on CI, indicating that dairy cow farms at
herd size of 5-10 cows have the lowest Cl values. In
the current study, it is believed that the one reason for
high CI of farm conducted was problem of estrus ex-
pression and insemination timing (Walsh, 2011)

Calculation of Daily Economic Losses from AFS, AFC, Cl and PI

1. Calculation of Daily Economic Losses from AFS

Difference between Current expenses of 15 months Number of Total costs (TL)
Excess of AFS AFS and AFC (days) heifer (TL) COws
4.97 294 (4.97*11.08*294)=16 189.9
***Total daily costs (16 189.9/9*365)=4.93 TL
2. Calculation of Daily Economic Losses from AFC
. Feed costs (TL/day) Other costs (TL/day) Daily costs (TL)
Current expenses of 2 years heifer 11.82 6.37 (11.82%6.37)=18.19
Calf loss Calf price (TL/day) 365 days Daily costs (TL)
2500 365 (2500/365)=6.85
. . . Average daily milk yield (L) Milk-feed margin (TL) Daily costs (TL)
Milk loss in next lactation 33 05 (33%0.5)=16.5
*Total daily costs 41.54 TL/day

3. Calculation of Daily Economic Losses from ClI

Milk loss in next lacta- Average milk yield (L/day)

tion 33
Eakad
Excess dry period cost 0'43?
Calf price (TL)
Calf loss 2500
0.6 day**
Extra milk income
0.6

Milk-feed margin (TL) Daily costs (TL)

0.5 (33*0.5)=16.5

Current expenses of dry cow (TL) Daily costs (TL)
18.19 (0.4*18.19)=7.28

365 days Daily costs (TL)

365 (2500/365)=6.85
Milk yield in Milk-feed margin Daily income (TL)

lactation end (L) (TL)

19 0.5 (0.6*19*0.5)=5.7

*Total daily costs

(16.5+7.28+6.85-5.7)
=24.93 TL

4. Calculation of Daily Economic Losses from Pl

Total pregnancy
Excess of Pl number
1371 0.99

The amount of extra
sperm used

1 dosage sperm
cost (TL)
100 (1371*0.99*100)=135 729

Total costs (TL)

***Total daily costs

(135 729/9*365)=41.32 TL

*Total daily costs: This parameter shows the difference between the sum of daily costs and daily income.
** |t was assumed that 0.6 days of extended lactation was spent in lactation and 0.4 days in dry period (Esslemont and

Spincer, 1993).
***=Total Daily costs: Total costs/9 years*365 days.

In our study, we also detected that value of Pl in
farm studied was 2.64 and this value was 0.99 above
ideal values. Total and daily economic losses resulted
from by differences of Pl parameters were 135 729 TL
and 41.32 TL, respectively (Table 3). Saridzkan et al.
(2012) reported that the economic losses caused by Pl
were 19 070 TL. The higher sperm price increases, the

higher these economic losses can be. Our findings for
Pl were higher than the results reported by Keser
(2016), Bayril and Yilmaz (2010), Salem et al. (2006)
and Sahin and Ulutas (2011), whereas it was lower that
of Alkoyak (2016). When compared previous studies, it
was found that our findings for Pl was quite high. Sev-
eral factors such as wrong insemination timing, quality
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of sperm, and misdetection eostrus can affect the
different levels of Pl in dairy cow farms.

In the present study, percent effects of AFS,
AFC, CI and PI on total economic losses were 0.8%,
23.6%, 68.5% and 7.1%, respectively (Table 3). We
detected that the economic losses caused by CI was the
highest when compared with other parameters. For this
reason, some suggestions are presented by researchers
in cow herd management to prevent these economic

Table 4

losses. According to Smith et al. (2012) natal and post-
natal reproductive disorders, misdetection estrous, the
timing of inseminations, quality of sperm, insemination
technique, milk yield, feeding, age and genetics of the
animal are the reasons of economic losses. In order to
eliminate fertility problems and reduce financial losses,
Walsh et al. (2011) suggested to reduce negative ener-
gy balance, prevent postpartum infections, occurrence
and determination of estrous, and use of quality sperm.

Calculation of Total and Daily Economic Losses from Fertility Problems

Number of cows

Current expenses of 15 months calf

Difference between Total costs (TL)

Delay of AFS (TL) AFS and AFC (days) (294*11.08*4.97)
294 11.08 4.97 =16 189.9
Number of cows Differences from ideal values (days) Daily costs (TL) Total costs (TL)
Delay of AFC 294 36.86 41.54 (294*36.86*41.54)
=450 162.3
Pregnancy number Differences from ideal values (days) Daily costs (TL) Total costs (TL)
Delay of CI 783 67 24.93 (783*67*24.93)
=1 307 852.7
Pregnancy number The amount of extra sperm used 1 dosage sperm cost Total costs (TL)
Excess of Pl 1371 0.99 100 (1371*0.99*100)
=135 729
Total costs 1909 933.9 TL
“Daily costs 581.41 TL

Total costs: Total economic losses resulted from delays of AFS, AFC, Cl and PI.

2Daily costs: Total costs/9 years*365 days.
4. Conclusion

As a result, the deviations of standardized values
for the AFS, AFC, CI and PI values in farm conducted
were significant and these deviations caused the im-
portant economic losses. Total and daily economic
losses causing these differences were 1 909 933.9 TL
and 581.41 TL, respectively. It is recommended that
farmers reorganize their businesses in order to reduce
their costs for effective dairy cow production. At the
same time, it was thought that values of AFS, AFC, CI
and Pl in dairy cow production should be near 15
months, 24 months, 365 days and 1.65, respectively. In
fact, farmers should notice to catch the closer values of
these parameters to reduce costs. Because, even low
differences between standardized values and values
obtained in this study may cause high economic losses.
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ARTICLE INFO ABSTRACT

The aim of this study was to determine the effects of ewe age on con-
ception rates, prolificacy, productivity, and viability using 1,408 Akka-
raman ewes from the Yarma neighborhood in Konya City, Turkey. The
least-squares means for these parameters of all flocks were 91.27 +
0.11, 135 £ 0.30, 86.38 = 0.01, and 94.63 + 0.01%, respectively. In
Keywords: addition, the effects of the sex of the offspring and the birth type (i.e.,
Characteristics of fleece single, twin) on viability were included in the study. Except for viabil-
Karadi ity, the effect of ewe age on these parameters was statistically signifi-
cant (P < .01). Two-year-old ewes exhibited the maximum productivi-
ty. The year factor (i.e., time of year, weather, etc.) had a significant
effect on all parameters (P < .01 and P < .05). Sex and birth type ef-
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fects on viability were not statistically significant.

1. Introduction

Sheep breeding has an important place in Turkey’s
livestock management. An estimation of % 57 of the
farm animals are constituted by sheep. The importance
of sheep management depends on country conditions or
people’s interest toward sheep products. More than
95% of domestic sheep breeds are indigenous races,
and these are usually primitive races. The Akkaraman
is a breed native to Turkey and comprises nearly one-
half of the country’s present sheep population (Anon-
ymous, 2016). The breed has coarse wool and fat tails,
and their reproductive yields are low, 1t is very hardy
and strives well under poor feeding and extreme cli-
matic conditions

In this study, the effects of some environmental and
biological factors on reproductive success was investi-
gated in Akkaraman sheep in a breeding population in
Konya Province, Turkey.

" The present study was derived from Master’s
Thesis of Mustafa BUYUKTEKIN.

Corresponding author e-mail:mbuyuktekin42@hotmail.com

2. Material and Methods

Data were collected from the Yarma neighborhood
in Konya City, Turkey, from 2013 through 2016. The
records of 1,408 Akkaraman ewes were used to deter-
mine the effects of age and time of year on conception
rates (pregnant ewes/ewes put into breeding), prolifica-
cy (lambs born/ewes lambing x 100), productivity (live
lambs at weaning/ewes put into breeding), and viability
(live lambs at weaning/lambs born). In addition, the
effects of the sex of the lamb and birth type (i.e., sin-
gle, twin) on viability were also studied.

On large sheep farms, the farmer and the family
members are responsible for the feeding, care, and
management of the sheep. The sheep are usually grazed
from April to November and kept in shelters from
December through March. During this period, an aver-
age of 400-500 g crushed barley per animal, 500-600
g sugar beet pulp, and unlimited wheat straw are fed to
the sheep in the shelters. Clean water is available to
them at all times. The sheep in this study were fed
between 06:00 and 07:00 and between 17:00 and 18:00
each day.

The flocks were hand mated in September and Oc-
tober. No supplementary feed was provided for the
ewes or rams before or during mating. Lambs were
born from February through the end of March. Within
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next 24 h after birth, the live weights of the lambs were
determined within 100 g, and their sex and birth type
were recorded. The lambs were weaned at 4 months.

The data were analyzed using mixed models with a
least-squares and maximum likelihood computer pro-
gram developed by Harvey (1987). The least-squares
analysis was used to calculate the means and standard
errors, and to test for significance of conception
rate,prolificacy, productivity, and viability of the Akka-
raman sheep. These results are provided in Table 1. For
conception rate, prolificacy and productivity, the fol-
lowing equation was used:

Yiji = p +ai + by + gy
To anaylize viability and the effects of sex and

type of birth, the following equation was added to the
model:
Yijimn = 4 + & + bj + dy + S + €ijigmn,

where u is the overall mean, g; is the effect of the dam,
i=1,...7 (27 ages), b; is the effect of year, j =1, ...3
(2013-2016), d, is the effect of type of lamb birth, | =
1, 2 (single, twin), sy is the effect of the sex of the
lamb, m = 1, 2 (male, female), and €jjmny = random
error.

Duncan’s multiple range test using MSTAT-C
Range Program (1989) was used to make comparisons
among the subclass means.

3. Results and Discussion

The least-squares mean for conception rate was
91.27 £ 0.11%, which was similar to that reported for
Akkaraman sheep by Oztiirk and Pembeci (2016)
(91.44%); however, this conception rate was higher
than that reported by Esen and Ozbey (2002) for Akka-
raman, Yal¢in, and Aktas (1976) breeds, and Vanli et
al. (1990) for Merino, Morkaraman, Awassi, Karakul,
and Tuj breeds (respectively, 88.8, 87.33 and 84.77 %)
and was lower than that obtained by Ozbey and Akcan
(2000) for Akkaraman (93.0%) and by Mohammadi et
al. (2013) for Makooei (93.0%). The reason for these
differences are both genetic and environmental, and are
related to interaction between genotype and environ-
mental factors.

The average prolificacy for the flock of Akkaraman
sheep was 135.0 = 0.30%. This value was similar to
that for Awassi sheep (135.0%) reported by Ozbey and
Akcan (2000), lower than that of Akkaraman (Ozbey
and Akcan, 2000) and Chios x Akkaraman crossbred
ewes (Esen and Ozbey, 2002), 139.0 and 140.0%, re-
spectively, and higher than that reported by Demiral
and Iscan (2012) for Akkaraman (125.0%) and by
Ulker et al. (2004) for Karakas (118.0%), a variant of
the Akkaraman breed.

3.1. Measures of performance

Productivity was 86.38 £+ 0.01% in the present
study. This value is lower than the findings of Oztiirk

and Pembeci, (2016) (110.06%), Colakoglu and
Ozbeyaz, (1999) (113.3-124.3%), and Esen and Ozbey
(2002) (90.0%) for Akkaraman sheep. Lower values of
herd productivity were not found in the literature; how-
ever, those found in this study can be related to the
breeding conditions under which this research was
conducted. The lambs were weaned 120 d after birth,
and average viability was 94.63 + 0.01%. This rate was
similar to that reported by Oztiirk and Pembeci (2016)
(95.14%) for Akkaraman sheep raised in Konya Prov-
ince. Aktas and Dogan (2004), Aktas et al. (2014), and
Thieme et al. (1999) reported the viabilities of Akka-
raman lambs as 88.8, 91.4, and 93.5%, respectively, in
breeder flocks in Konya Province. These rates were
lower than those of our present study. On the other
hand, our findings on viability were lower than those
reported by Colakoglu and Ozbeyaz (1999) for Akka-
raman lambs (96.1-97.6%). The differences in viability
are related to the length of time before weaning and
breeding (or growing) conditions.

3.2. The Effect of the Studied Factors
Effects of ewe age

The results of the present study indicated that the
age of the dam (ewe) had a significant effect on con-
ception rates, prolificacy, and productivity (P <.01) but
did not affect lamb viability. The averages and standard
errors of the age groups and the differences among the
groups are presented in Table 1. The findings on con-
ception rates were in agreement with the reports of
Notter and Copenhaver (1980) and EI-Karim and Owen
(1987). In contrast, the findings of Bas et al. (1989) and
Oztiirk and Pembeci (2016) on conception rates among
age groups were reported to be insignificant. Dam age
also affected prolificacy, and Eli¢in (1985), El-Karim
and Owen (1987), Gates (1990), and Oztiirk and Pem-
beci (2016) have reported similar findings. According
to Oztiirk and Pembeci (2016), the effect of dam age on
productivity was significant. This finding was similar
to the results of the present study; however, Vanli and
Ozsoy (1988) reported no significant effect on produc-
tivity in Awassi sheep. The effect of the dam’s age on
viability was reported as significant (Vanl and Ozsoy
1988; Unal et al. 2003; Koncagiil et al. 2013; Oztiirk
and Pembeci 2016); however, these reports are incom-
patible with the results on viability in the present study,
and Thieme et al. (1999), Ko¢ (2004), and Ceyhan et
al. (2009) reported that the effect of dam age on viabil-
ity was negligible.

Year

The year variable includes climatic, management,
nutrition, and husbandry elements, and affected all four
measures (conception rate, prolificacy, productivity,
and viability) in the present study (for conception rate,
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P < .05, and for the others, P < .01). Similar findings
have been reported by Kopriicii (1975), Gates (1990),
and Oztiirk and Pembeci (2016); however, there are

Table 1

also some reports on viability that show findings that
are contrary to these (Thieme et al. 1999; Ko¢ 2004).

Least-squares mean and standard error (SE) for conception rate, prolificacy, productivity, and viability of Akkaraman

sheep in Yarma, Konya Province, Turkey.

Trait Effect Conception Rate (%) Prolificacy (%) Productivity (%) N
Viability, (%)

N X+5; N X+5S; N X+5S; X+ S;
Overall mean 1408 91.27+0.111333 135+0.30 1408 86.38+0.01 1333
94.63+0.01
Age of ewe’s il wx okl NS
dam (a;)
2 252 97.75+0.01° 245 123.02+0.03° 252 94.99+0.18 245 97.45+0.01
3 324 94.32+0.012 301 123.17+0.03°¢ 324 88.89+0.02 301 95.65+0.01
4 463 96.53+0.01° 447 131.97+0.02* 463 91.33+0.01 447 95.14+0.01
5 274 93.31+0.01° 252 142.87+0.03 % 274 89.32+0.02 252 96.77+0.01
6 83 97.88+0.02° 80 139.07+0.05 % 83 93.85+0.03 80 95.44+0.02
7 12 67.84+0.06° 8 149.87+0.162 12 59.85+0.08" 8 87.34+0.07
Year (bl) * ** ** **
2013-2014 (1) 452 92.03+0.15° 433 130.19+0.04° 452 84.80+0.02° 433 91.97+0.06 °
2014-2015 (2) 486 92.74+0.14° 468 139.67+£0.03 2 486 90.11+0.022 468 96.90+0.01 @
2015-2016 (3) 470 89.03+0.13° 432 135.12+0.03% 470 84.21+0.02° 432 95.02+0.01 °
Type of birth NS
()
Single 919 94.85+0.01
Twin 414 94.41+0.01
Sex of lamb (s, NS
Male 670 93.72+0.01
Female 663 95.54+0.01

Means followed by different letters within classes differ: * P<0.05; **P<0.01; NS, non-significan

Type of birth

The average viabilities of 919 single and 414
twin lambs were 94.85 + 0.01 and 94.41 + 0.01%,
respectively, with no significant difference between
them. This result is consistent with that of Aktas et al.
(2014), but generally inconsistent with the reports in
the literature (Unal et al. 2003; Kog 2004; Koncagiil et
al. 2013; Oztiirk and Pembeci 2016). The effect of
lamb birth type on viability is related to ewe’s preg-
nancy, the care of her young after birth, and her ability
to produce enough milk. It is also related to the birth
weight of the lamb.

Sex of the lamb

The viabilities of 670 male and 663 female lambs
were 93.72 + 0.01 and 95.54 + 0.01%, respectively.
The difference between the averages was not signifi-
cant and was in agreement with the results reported by
Unal et al. (2003) for Karayaka and Bafra sheep, Kon-
cagiil et al. (2013) for Zom sheep, Aktas et al. (2014)
for Akkaraman sheep, and Oztiirk and Pembeci (2016)
for Akkaraman sheep. On the other hand, Kog (2004)
found that the effect of the sex of the lamb on viability
in Kivircik sheep was statistically significant.

4. Conclusion

In this study, various breeding characteristics of
Akkaraman sheep cultivated under peasant conditions
were investigated. Although Akkaraman is not at a
satisfactory level in terms of the characteristics dis-
cussed, it is said that Akkaraman is an important sheep
breed when considering the conditions of the breeders'
enterprises.

For this reason, researches aiming to reveal the
characteristics of native sheep breeds in peasant enter-
prises gain importance.
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