MEDITERRANEAN
AGRICULTURAL SCIENCES

Volume: 31
Number: 1
Year: 2018

E-ISSN: 2528-9675




e-ISSN 2528-9675

MEDITERRANEAN AGRICULTURAL SCIENCES

Eski adi: AKDENIZ UNIVERSITESI ZIRAAT FAKULTESI DERGISI
Old Name: Akdeniz University Journal of the Faculty of Agriculture

Akdeniz Universitesi Ziraat Fakiiltesinin hakemli bilimsel ve siireli yaymn orgamadir.
The peer reviewed scientific journal of Akdeniz University Faculty of Agriculture

Yilda ii¢ kez yayimlanir: Nisan, Agustos ve Aralik
Three issues are published per year in April, August and December

Derginin kisaltmasi: Mediterr Agric Sci

Abbreviation of the journal: Mediterr Agric Sci

Akdeniz Universitesi, Ziraat Fakiiltesi adina Sahibi
Owned on behalf of Akdeniz University, Faculty of Agriculture

Prof. Dr. Davut KARAYEL
(Dekan/Dean)

Yayin Yonetmeni/Publishing Manager
Prof. Dr. Murad CANAKCI

Yonetim Adresi/Administration Address

Akdeniz Universitesi

Ziraat Fakiiltesi

07058 Antalya, Tiirkiye

Tel: +90 242 310 2411

Faks: +90 242 227 4564

E-Posta (E-Mail): ziraatdergi@akdeniz.edu.tr

Web adresi (Web site): www.dergipark.gov.tr/mediterranean

Yayimcy/Publisher

Akdeniz Universitesi Ziraat Fakiiltesi
07058 Antalya, Tiirkiye
Tel.: +90 242 310 2412
Faks: +90 242 227 4564

Abone KosullarySubscription

Derginin tiim igerigine {icretsiz olarak erisilebilir.
Open access journal.

Ucretsiz internet erisimi/Online access free of charge
www. dergipark.gov.tr/mediterranean

Kapak tasarimy/Cover design
Ogr. Gor. Dr. Siileyman OZDERIN

AMAC VE KAPSAM

MEDITERRANEAN AGRICULTURAL SCIENCES, tarim ve yasam
bilimleri ile ilgili alanlardaki arastirmalari Tiirkge ve Ingilizce dillerinde
yayimmlayarak Dbilginin ulusal ve uluslararasi diizeyde paylasimini
amaglamaktadir. Bu nedenle dergi iliskili bilim alanlarinin ¢ok disiplinli bir
platformudur. Dergide oncelikli olarak bahge bitkileri, bitki koruma,
biyoenerji, biyometri ve genetik, dogal kaynaklar, gida bilimi ve teknolojisi,
hayvancilik, peyzaj ve doga koruma, tarim ekonomisi, tarim makinalari,
tarimsal biyoteknoloji, tarimsal yapilar ve sulama, tarla bitkileri, toprak bilimi
ve bitki besleme alanlarindaki 6zgiin arastirma makaleleri basilmakta ve
siirh sayida ¢agrili derlemeye yer verilmektedir.

AIM AND SCOPE

MEDITERRANEAN AGRICULTURAL SCIENCES aims to share
knowledge at both national and international levels by publishing the results
of research in agriculture and life sciences in both Turkish and English.
Consequently this journal is a multidisciplinary platform for related scientific
areas. The journal primarily publishes original research articles and accepts
a limited number of invited reviews in the areas of agricultural
biotechnology, agricultural economics, agricultural machinery, animal
husbandry, bioenergy, biostatistics and genetics, farm structure and
irrigation, field crops, food science and technology, horticulture, landscape
and nature conservation, natural resources, plant protection, soil science and
plant nutrition.

TARANMA VE DiZINLENME

MEDITERRANEAN AGRICULTURAL SCIENCES, CABI veri
tabanlar1 (CAB Abstracts ve Global Health), VITIS (Viticulture and
Enology Abstracts), TUBITAK-ULAKBIM (Ulusal Veri Tabanlari,
Yasam Bilimleri Veri Tabanmi) ve THOMSON REUTERS,
SCIENCE MASTER JOURNAL LIST (Zoological Records)
tarafindan taranmakta ve dizinlenmektedir.

ABSTRACTS AND INDEXING

MEDITERRANEAN AGRICULTURAL SCIENCES is indexed and
abstracted in CABI data bases (CAB Abstracts and Global Health),
VITIS (Viticulture and Enology Abstracts), TUBITAK-ULAKBIM
(National Data Bases-Data Base of Life Sciences) and THOMSON
REUTERS, SCIENCE MASTER JOURNAL LIST (Zoological
Records).

TELIiF HAKLARI

MEDITERRANEAN AGRICULTURAL SCIENCES dergisinde basilan
makalelerin telif haklari Akdeniz Universitesi Ziraat Fakiiltesine aittir.

© COPYRIGHTS

The copyrights of published articles in the MEDITERRANEAN
AGRICULTURAL SCIENCES belong to the Akdeniz University Faculty of
Agriculture.


mailto:ziraatdergi@akdeniz.edu.tr
http://www.dergipark.gov.tr/mediterranean

e-1SSN 2528-9675

www.dergipark.gov.tr/mediterranean

MEDITERRANEAN AGRICULTURAL SCIENCES

Dergi 2015 yilina kadar AKDENIZ UNIVERSITESI ZIRAAT
FAKULTESI DERGISI (Akdeniz University Journal of the
Faculty of Agriculture) adiyla ve ISSN 1301-2215 numarasi ile
basiimuistir.

Cilt/Vol.: 31 Say1/Number: 1 Yil/Year: Nisan/April 2018


http://www.dergipark.gov.tr/mediterranean

Mediterr Agric Sci (2018) 31(1)

Editorler Kurulu/Editorial Board

Bas Editor/Editor-in-Chief

Prof. Dr. Fehmi GUREL
E-Posta (e-mail): ziraatdergi@akdeniz.edu.tr

Editorler/Editors

Dog. Dr. Harun KAMAN Prof. Dr. Taner AKAR

E-Posta (e-mail): hkaman@akdeniz.edu.tr E-Posta (e-mail): tanerakar@akdeniz.edu.tr
Prof. Dr. Mehmet TOPAKCI Dog. Dr. irfan TURHAN

E-Posta (e-mail): mtopakci@akdeniz.edu.tr E-Posta (e-mail): iturhan@akdeniz.edu.tr

Prof. Dr. Ersin POLAT Dog. Dr. Erdem YILMAZ

E-Posta (e-mail): polat@akdeniz.edu.tr E-Posta (e-mail): erdemyilmaz@akdeniz.edu.tr
Prof. Dr. Nedim MUTLU Prof. Dr. Meryem ATIK

E-Posta (e-mail): nedimmutlu@akdeniz.edu.tr  E-Posta (e-mail): meryematik@akdeniz.edu.tr
Yrd. Dog. Dr. Nisa MENCET YELBOGA  Yrd. Doc. Dr. Fatih DAGLI

E-Posta (e-mail): nmencet@akdeniz.edu.tr E-Posta (e-mail): fdagli@akdeniz.edu.tr
Yrd. Dog. Dr. Askin GALIC Prof. Dr. A. Michele Stanca
E-Posta (e-mail): galic@akdeniz.edu.tr E-Posta (e-mail): michele@stanca.it

idari editér/Managing Editor
Dr. Buket YETGIN UZ
E-Posta (e-mail): buketyetginuz@akdeniz.edu.tr

Danisma Kurulu/Advisory Board

Assoc. Prof. Dr. Gerard C. ADAMS Dr. Marcello MASTRORILLI

Michigan State University, United States CRA-Research Unit, Italy

Dog. Dr. AIi" Ramazan ALAN Prof. Dr. Andrew OGRAM

Pamukkale Universitesi, Tiirkiye University of Florida, United States

Prof. Dr. Vedat CEYHAN Prof. Dr. Hiiseyin OGUT

Ondokuz Mayis Universitesi, Tirkiye Selguk Universitesi, Tirkiye

Prof. Dr. Mahmut CETIN Prof. Dr. Nihat OZEN

Cukurova Universitesi, Tirkiye Uluslararasi Kibris Universitesi, KKTC

Prof. Dr. Anne FRARY Prof. Dr. Hakan OZER

Izmir Yiiksek Teknoloji Enstitiisii, Tiirkiye Atatiirk Universitesi, Tiirkiye

Prof. Dr. Jorg HINRICHS Dr. Sylvie SARRADELL

Hohenheim University, Germany Ecole Nationale de Formation Agronomique, France
Prof. Dr. Nilgiil KARADENIZ Prof. Dr. David L. THOMAS

Ankara Universitesi, Tiirkiye University of Wisconsin-Madison, United States
Prof. Dr. Mathias KONDOLF Dr. Hari D. UPADHYAYA

University of California Berkeley, United States  International Crops Research Institute, India
Assoc. Prof. Dr. Mosbah M. KUSHAD Prof. Dr. Ertan YILDIRIM

University of lllinois, United States Atatiirk Universitesi, Tirkiye

Assist. Prof. Dr. Efstratios LOIZOU
TEI of Western Macedonia, Greece

© Akdeniz Universitesi Ziraat Fakiiltesi


mailto:ziraatdergi@akdeniz.edu.tr
mailto:bulentuzun@akdeniz.edu.tr
mailto:dkarayel@akdeniz.edu.tr
mailto:dkarayel@akdeniz.edu.tr
mailto:polat@akdeniz.edu.tr
mailto:nedimmutlu@akdeniz.edu.tr
mailto:meryematik@akdeniz.edu.tr
mailto:skaraman@akdeniz.edu.tr
mailto:buketyetginuz@akdeniz.edu.tr

e-1SSN 2528-9675
MEDITERRANEAN AGRICULTURAL SCIENCES

Cilt/Vol.: 31 Sayi/Number: 1 Yil/Year: Nisan/April 2018

Icindekiler/Contents

Bahce Bitkileri/Horticulture

Investigations on yield and quality characteristics of some early table apricot (Prunus armeniaca L.) cultivars in
Manavgat (Antalya) ecological conditions

Bazi sofralik erkenci kayis1 (Prunus armeniaca L.) gesitlerinin Manavgat/Antalya ekolojik sartlarindaki verim ve kalite
Ozellikleri iizerinde arastirmalar

ST N N = 7 o Y 1-4
Ganos Daglarinda dogal olarak bulunan asmalara (Vitis spp.) ait genetik materyallerin toplanmasi1 ve DNA

izolasyonlarimnin yapilmasi

Collecting genetic materials and isolating DNAs of grapevine (Vitis spp.) as naturally grown in Ganos Mountains

i. KORKUTAL, E. BAHAR, D. KOK, N. SAHIN, T. UYSAL, Z. 0. OZALP, A. S. YASASIN, S. CANDAR,

R N L 0 2R . VA 3 N 5-15
Protected cultivation of sweet cherry in container in coastal region of Antalya

Antalya’nin sahil bolgesinde ortii altinda saks1 igerisinde kiraz yetistiriciligi

S. DEMIRAL, S. ULGER.....uutiiiiiiiiiiiiiiiiiiiiiiiceniit et sane e ssaas e s s saans e s ssaaseessssanaessssnns 17-20

Bitki Koruma/Plant Protection

istiridye mantarimin (Pleurotus ostreatus) tohumluk misel iiretimi iizerine bir 6n ¢calisma
A preliminary study on spawn production of oyster mushroom (Pleurotus ostreatus)

A. CAT, T. COMAK, M. CATAL...cuitutuiiiiniuiininieniiiiieiiieiiiettteieatrieasetessessssasessssssessssesssssssassssassssans 21-25

Peyzaj MimarhgyLandscape and Nature Conservation

Multi-criteria evaluation of active green spaces in Cukurova district in Adana
Adana kenti Cukurova ilgesi aktif yesil alanlarinin ¢ok 6lgiitlii degerlendirmesi
E. ENDER, C. USLU..cuuiuiiuiiiniiitiiiiiiiiiiiiiiiieietatesestesessessessessassessassassassassasssssasssssassassassassmne 27-35

Kentsel yesil altyap1 analizi: Bornova 6rnegi
Urban green infrastructure analysis: The case of Bornova
C. COSKUN HEPCAN, S. HEPCAN. .. cutttiiuiiuiiuiiuiiiutiutiutiittttsestastnseastnstastnsensensensensensensensensensenses 37-43

Tarim Ekonomisi/Agricultural Economics

The analysis of information sources used by pomegranate producers in Antalya province of Turkey
Tiirkiye’nin Antalya ilinde nar iireticilerinin kullandig1 bilgi kaynaklarinin analizi
0. OZCATALBAS, T. UNLU...cuuitiitiiiiiieiietieeeee e eertetee e e e s e smseeteeeesseseesnnreeaeeeseseennnssenaeaeessannn 45-48

Tarimsal Bivoteknoloji/Agricultural Biotechnology

Farkh tiirlere ait yulaf (Avena spp.) aksesyonlarinin genom biiyiikliiklerinin ve ploidi seviyelerinin belirlenmesi
Determination of nuclear DNA content and ploidy levels of oat (Avena spp.) accessions belongs to different species
M. A. AKBUDAK, A. PAKSOY, M. TUNAL . . itiuitiuitiiuittiuiaiaiatatatatatatastastassassassassasssssassassases 49-54

An optimized PCR protocol with newly designed primers for reliable molecular selection of high oleic type
sunflower
Yiiksek oleik tip ay¢igeginin giivenilir molekiiler segiminde yeni tasarlanmis primerler ile optimize PCR protokolii

ST ST 33 1 01 )\ 55-60

© Akdeniz Universitesi Ziraat Fakiiltesi



Icindekiler/Contents/Mediterr Agric Sci (2018) 31(1)

The evaluation of population structure in some alfalfa (Medicago sativa) ecotypes demonstrating distribution in
Eastern Anatolia region

Dogu Anadolu bdlgesinde yayilis gosteren bazi yonca (Medicago sativa) ekotiplerinde populasyon yapisi
degerlendirmesi

D. ILHAN

..................................................................................................................................

Sorgum (Sorghum bicolor L.)’da siilfat tasiyict (SULTR) genlerin kuraklik stresi altinda ifadelerinin
belirlenmesi

Expression profiles of sorghum (Sorghum bicolor L.) SULTR genes under drought stress

M. A. AKBUDAK

........................................................................................................................

Tarla Bitkileri/Field Crops

Cicer echinospermum P.H. Davis genotiplerinde nohut yaprak galeri sinegine [Liriomyza cicerina Rond.
(Diptera: Agromyzidae)] dayamklihigin degerlendirilmesi

Assessment of leaf miner [Liriomyza cicerina Rond. (Diptera: Agromyzidae)] resistance in Cicer echinospermum P.H.
Davis genotypes

H. SARI, D. SARI, A. ADAK, H. CANCI, C. IKTEN, F. ERLER, T. YILDIRIM, C. TOKER, A. KAHRAMAN..

Zootekni/Animal Science

Yetistirici kosullarinda kil kegi ve saanen x kil kegi genotiplerinin (F,, G, G,) biiyiime ozellikleri ve yasama
giicil lizerine bir arastirma

Investigation on survival rate and growth characteristics of pure hair goat and Saanen x hair goat (F1, By, B)
crossbreds in breeder conditions
H. TOZLU CELIK, M. OLFAZ

Kivircik koyunlarinda flushinge ek olarak farkli dozlarda GKSH uygulamalarinin dél verimine etkisi
Effect on fertility of PMSG applications in different doses in addition to flushing in Kivircik ewes
S. OZiS ALTINCEKIC, M. KOYUNCU, S. DURU

61-65

67-70

71-75

77-85

87-91

© Akdeniz Universitesi Ziraat Fakiiltesi



Research Article/Arastirma Makalesi

www.dergipark.gov.tr/mediterranean

MEDITERRANEAN
AGRICULTURAL SCIENCES
(2018) 31(1): 1-4
DOI: 10.29136/mediterranean.363618

Investigations on yield and quality characteristics of some early table apricot
(Prunus armeniaca L.) cultivars in Manavgat (Antalya) ecological conditions
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This research was carried out in Manavgat-Antalya to determine the phenological and
pomological characteristics of ‘Beliana’, ‘Feriana’, ‘Ninfa’ and ‘Precoce de Tyrinthe’ apricot
(Prunus armeniaca L.) cultivars in 2013 and 2014 years. Flowering period, harvesting date,
fruit weight, seed weight, acidity, total soluble solids (TSS%) and yield tree-* were determined
‘Ninfa’ apricot fruits were harvested on 7 May 2013 and 8 May 2014. ‘Ninfa’ was considered
to be superior with respect to earliness in both trial years. In terms of fruit yield, ‘Ninfa’ was
found to be the most productive with 98.50 kg tree-* in 2013 and 108 kg tree-! in 2014. The
largest fruit were observed in ‘Precoce de Tyrinthe’ apricot cultivar in two experimental years.
‘Ninfa’, regarding earliness and ‘Precoce de Tyrinthe’, with regard to fruit quality, were found
to be the most promising cultivars for the Manavgat area. This study has determined the kinds
of the most profitable apricot for early growing for farmers by testing values of yield, earliness
and quality in low altitude areas.

MAKALE BILGISi

0z

Alinig tarihi 03 Ekim 2016
Diizeltilme tarihi 06 Haziran 2017
Kabul tarihi 07 Temmuz 2017

Anahtar Kelimeler:

Kayisi

Verim
Cigeklenme
Erkencilik
Meyve Kalitesi

Bu calisma 2013-2014 yillar1 arasinda Manavgat/Antalya kosullarinda ‘Beliana’, ‘Feriana’,
‘Ninfa’ ve ‘Precoce de Tyrinthe’ kayist (Prunus armeniaca L.) gesitlerinin fenolojik ve
pomolojik ozelliklerinin belirlenmesi amaciyla yiiriitiilmistiir. Cigeklenme donemleri, derim
zamanlari, meyve agirhigi, ¢ekirdek agirlig, asitlik, toplam suda ¢oziinebilir kuru madde
miktar1 (% S¢km) ve agac basina verim degerleri saptanmustir. 'Ninfa' kayisis1 meyvelerini
2013'de 7 Mayzis, 2014'de 8 Mays tarihlerinde olgunlagtirmigtir. 'Ninfa' her iki deneme yilinda
da erkencilik bakimindan diger cesitlere gore daha istiin bulunmustur. Verim bakimindan
"Ninfa' 2013 yilinda (98.50 kg agac™) ve 2014 yihinda ise (108 kg aga¢™) ile en verimli gesit
olmustur. Her iki deneme yilinda da en iri meyveler Precoce de Tyrinthe gesidinden elde
edilmistir. 'Ninfa' erkencilik bakimindan; 'Precoce de Tyrinthe' ise meyve kalitesi bakimindan
Manavgat yoresi i¢in timitvar olarak saptanmistir. Bu ¢alisma ile verim, erkencilik ve kalite
bakimindan disiik rakimh alanlarda, erkenci kayisi tiretiminde, treticiler i¢in en kazangli olan
gesitlerin tespiti yapilmustir.

1. Introduction

The total amount of apricot production in the world is more
than 4 000 000 tons, and 811 609 tons of this amount are
supplied by Turkey. Turkey is the largest producer of apricots in
the world (FAOSTAD 2015). The Mediterranean and Aegean
coastal regions of Turkey enable cultivation of temperate fruits
ecologically. In these regions, in comparison with the other
countries in subtropical climate zones, earliness and accordingly
also early harvest in a considerable extent like 15 to 20 day
period can be provided (Polat 1986; Ayanoglu et al. 1995). Low

returns from dried apricots has led to an increase in the
production of fresh table apricots (Anonymous 1987).

In Turkey, the earliest apricots harvest from the Mut,
Antalya and Iskenderun regions (Kaska et al. 1982). In recent
years, the demand for the apricot cultivation in coastal regions
has continued to increase with the development of varieties
focusing on low chilling types growing elsewhere in the
Mediterranean region (Ayanoglu and Saglamer 1986). In the
growing conditions of the Alata region, the cultivars ‘Precoce

© Akdeniz Universitesi Ziraat Fakiiltesi
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de Colomer’, ‘San Castrese’, ‘Boccucia’, ‘Sakit 2°, ‘Cigli’ and
‘Fracasso’ varieties were found to be the most promising
cultivars regarding to their earliness, yield potential and fruit
quality (Ayanoglu et al. 1995). In Turkey despite the fact that
dried apricot cultivation had developed extensively, especially
in Malatya, table apricot cultivation had been neglected.
However, because of the appropriate table apricot types found
in the Mediterranean coast-line regions, Turkey will be able to
become involved in early table apricot cultivation (Baktir et al.
1992; Paydas et al. 1992). Fruit weight and fruit quality are
negatively affected when chilling requirement is insufficient in
apricots (Ruiz et al. 2006). Hence any development of cultivars
must ensure that chilling requirements within a growing region
are adequate. Cukadar et al. (2007), studied four local apricot
cultivars (‘Egri Cigit’, ‘Tatli Cigit’, ‘Pelverde Erigi’ and ‘Guz
Erigi’) and seven apricot seedlings (‘154°, ‘155°, “158°, ‘164,
‘1717, °172 and ‘174). They found that ‘Egri Cigit’ was highly
suitable for both dried and fresh production, whereas the
cultivar ‘Guz Erigi’ and selection 174 were only suitable for
fresh production.

In temperate regions, late spring frost damage can limit
apricot production (Rodrigo and Julion 2006). In making use of
this warm ecological potential, it is essential to increase the
range of high quality early varieties (Onal et al. 1995). Asma et
al. (2007), studied 7387 hybrids, from parental combinations in
the field between 2002 and 2007, including for early and late
ripening characteristics. They found 11 commercially suitable
apricot genotypes where two were early ripening, two medium
season ripening, four late ripening and three for dried uses.

Most of the apricot cultivation in the Mediterranean region
is made in the high altitude regions, meanwhile very little of this
cultivation is made in the coastal regions. Manavgat is located
to the south of Turkey and on the Mediterranean coast. The
north side of Manavgat is surrounded by mountains. These
mountains prevent the cold air from the north. Therefore
Manavgat has the average ecological conditions for growing
early apricot in Turkey. This study, aimed to identify suitable,
high yielding, high quality, early table apricot varieties suited to
the Manavgat area which has a big advantage in terms of
earliness of table apricot production.

2. Materials and Methods

The experiment was carried out between 2013 and 2014 in
Manavgat-Antalya, on 9 year-old Beliana, Feriana, Ninfa and
Precoce de Tyrinthe apricot trees budded on apricot seedlings.
These early season apricot varieties are grown large area in
planting and early apricot growing gains especially the
advantage of high revenue and low cost of pest control for the
growers in Turkey. Soil texture is sandy loam, medium in
organic matter, with neutral pH, no soluble salt problem and
sufficient total nitrogen and exchangeable phosphorus. Trees
were trained to a vase shape and spaced 5 m apart (400 trees
ha™). The altitude of the orchard in which the research was
carried out is about 50 m. Meteorological data are 1069.8 mm
rain average per year, 18.5°C average per month, 8.4 h
photoperiod time average per month (between 1954-2013 years)
for Antalya region (Anonymous 2015).

In the trial there were 8 trees from each apricot cultivar. A
total of 32 trees were used in the experiment. For each apricot
cultivar, the date of first bloom, full bloom, end of bloom was
recorded and the date of harvest maturity was determined by
visual observations of colour change (from green to yellow and

red). Measurements were taken of fruit weight, seed weight,
firmness, total soluble solids (TSS), and titratable acidity. TSS
concentration was determined using a hand refractometer.
Titratable acidity (malic acid) was calculated by titrating fruit
juice with 0.1 N NaOH. Firmness was determined with 1 to 5
scale (1: Very soft; 2: Soft, 3: Medium, 4: Hard, 5: Very Hard).
Yield per tree was found by weighing all the fruits picked up
from each of the trial trees.

A randomized experiment was designed with 8 trees from
each cultivar, and 2 trees were treated as 1 replicate. Ninety
randomly selected fruits with 3 replications were sampled from
each apricot cultivar for fruit quality testing when the fruit
colour changed from green to yellowish. Data were analysed
with Tukey’s test using Costat software (Duzgunes 1963).

3. Results and Discussion

3.1. Phenological observations

In two trial years, ‘Ninfa’ bloomed the earliest (4 March),
and followed by ‘Beliana’ (6 March) and ‘Feriana’ (7 March).
The latest flowering cultivar was ‘Precoce de Tyrinthe’ (8
March) (Table 1) but it was found as the second mature cultivar
after ‘Ninfa’. This is due to genetic reasons. These results
corresponds with that obtained by Bircan et al. (2007), who
reported similar results for 23 apricot cultivars at Mersin,
Turkey. Time of maturity of the apricot cultivars ranged from
11 May to 23 May (Table 1). Ninfa and Precoce de Tyrinthe
ripened earliest, 11-18 May. Varieties and ecological conditions
were very effective on maturation date. These findings are in
accord with those of other studies done in Mediterranean coastal
ecological regions of Turkey (Paydas et al. 1995; Kaska and
Yilmaz 2001).

Table 1. Phenological observation results related to the apricot (Prunus
armeniaca L.) varieties in the trial (average of years

2013-2014).
First Full End of Harvest
Cultivars blooming blooming blooming date
Beliana 6 March 17 March 24 March 21 May
Feriana 7 March 19 March 24 March 23 May
Ninfa 4 March 15 March 22 March 11 May
Precoce de Tyrinthe 8 March 19 March 25 March 18 May

Karlidag and Bolat (2007), studied with ‘Hacihaliloglu’,
‘Soganci’ and ‘Hasanbey’ apricot varieties in Malatya
ecological conditions. They found that the ripening time
changed from 8 July to 19 August according to the varieties. In
this study, time of maturity ranged from 11 to 23 May.

3.2.Yield (kg tree’)

The highest yields (98.5 and 108 kg tree™) were found in
the ‘Ninfa’ variety in both years, followed by ‘Precoce de
Tyrinthe’ (87.18 and 94.5 kg tree’!), Beliana’ (74.02 and 85.23
kg treel) and ‘Feriana’ (60.97 and 64.33 kg tree) and the
product quantities obtained from varieties were statistically
significant (p<0.05). The vyields in the second year of the
experiment were higher than in the first year for each cultivar
(Table 2). The results were confirmed by previous work (Yildiz
et al. 2001). Additionally, research findings of Seferoglu and
Gulsen (2003), who studied with 10 apricot varieties, in the
ecological conditions of Aydin are in line our findings.
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Table 2. Yield per tree of the apricot varieties in the trial (kg tree™)
(2013-2014).

Variety 2013 2014
Beliana 74.02¢c 85.23 ¢
Feriana 60.97 d 64.33d
Ninfa 98.50 a 108.00 a
Precoce de Tyrinthe 87.18 b 9450 b
LSD (5%) 5.08 3.05

*“Means with different letters within a column are differ significantly by the
Tukey test at 5% (P<0.05).

3.3. Fruit quality characteristics

In the present study, for fruit general average weight,
'Precoce de Tyrinthe' with 55.01 g and 'Ninfa' with 45.48 g were
superior than the others. These data agree with the results of
Paydas et al. 1995. The smallest fruits were obtained with
34.26 g from 'Beliana’ and with 31.84 g from 'Feriana’ (Table
3). In a study carried out in Adana, 26 apricot cultivars were
evaluated for quality characteristics with some, such as diameter
soluble solid content and fruit weight having better quality
characteristics than the others (Kafkas et al. 2007). Our findings
are in accordance with the results of adaptation studies carried
out Mediterranean Region (Bircan et al. 2007; Kafkas et al.
2007).

Table 3. Some fruit quality characteristics of the apricot varieties in the
trial (Average of years 2013-2014).

Fruit  Seed

weight weight Acidity TSS  Firmness
Variety (9 (@ (%) (%) (scale)
Beliana 3426¢c 2.89a 1.38d 14.06a Medium
Feriana 31.84d 291a 142c 1213b Medium
Ninfa 4548b 251c 148b 13.86a Medium
Precoce de Tyrinthe 55.01a 2.60b 159a 11.06c Hard
LSD (5%) 1.90 0.03 0.02 0.30 -

**Means with different letters within a column are differ significantly by the
Tukey test at 5% (P<0.05).

The pomological values of each cultivar in the study were
close to each other for two years. Therefore, the two years
average pomological values for each type were given in the
table (Table 1 and Table 3). Although they have low values for
fruit weight, the biggest seeds were obtained from ‘Feriana’
with 2.91 g and ‘Beliana’ with 2.89 g (Table 3). On the
contrary, ‘Ninfa’ had the smallest seed with 2.51 g. This is due
to the genetic properties of the varieties. Acidity % of the
apricot cultivars was obtained statistically significant and
ranged from 1.38% to 1.59% (Table 3). The highest acidity
(1.59%) value was found in ‘Precoce de Tyrinthe’, the lowest
acidity (1.38%) was obtained from ‘Beliana’. These findings are
in accord with those of other studies in different ecological
regions of Turkey (Bircan et al. 2007; Kafkas et al. 2007). The
findings of Seferoglu and Gulsen (2003), showed parallelism
with our research results.

In terms of TSS% content, ‘Beliana’ was found superior
than the others. The lowest TSS% content was found in the
cultivar of ‘Precocce de Tyrinthe’ with 11.06 % (Table 3).
These data agree with the results of Kaska and Yilmaz (2001) in
Kahramanmaras Mediterranean region. Also the results
corresponds with that obtained by Balta et al. (2002) and
Yilmaz et al. (2007) who reported different results for apricot
cultivars at East Anatolia ecological conditions. Balta et al.
(2002), studied with 28 native apricot genotypes in Lake Van

Region of Turkey, and their fruit characteristics were
determined in comparison with ‘Hacihaliloglu’. All genotypes
showed a range of 25-48 g for fruit weight, 11-21% for soluble
solids and 0.19-2.90% for acidity. Yilmaz et al. (2007), studied
with ‘Alkaya’ apricot cultivar in Malatya, and reported that TSS
value was 19.1%. In our research, TSS ranged from 11.06%
‘P. De Tyrinthe’ to 14.06% ‘Beliana’. These different findings
are most likely attributed to the characteristics of different
apricot cultivars and different ecological conditions. The
Mediterranean region has a much warmer climate than the East
Anatolia region for table apricot growing. But it is not expected
that TSS values will be high in early apricot varieties. Because
the vegetation period and the sum of the temperature values for
apricot cultivars is not enough to increase the highest fruit
ripening criteria.

Apricots with 2 to 3 pounds-force (libre-force) flesh
firmness are considered "ready to eat" (Crisosto et al. 2013). In
our study, ‘Beliana’, ‘Feriana’ and ‘Ninfa’ varieties were
determined the medium level softening (scale 3= between 4 to 6
libre force). The minimum firmness decrease was determined in
‘P. De Tyrinthe’ cultivar fruits with hard level (scale 4=
between 6 to 8 libre-force) during harvest periods of both years.
These results agree with the apricot consumption information of
Crisosto et al. (2013) for apricot flesh firmness.

4. Conclusions

‘Ninfa’ cultivar was investigated to be the superior earliness
in both trial years. ‘Ninfa’ is a very favorable variety in putting
early grown fruits on market. But, having low fruit flesh
firmness comes out as a negative characteristic. ‘Precoce de
Tyrinthe’ cultivar, despite it ripens after ‘Ninfa’ cultivar, was
investigated as an advantageous cultivar because of its
desirableness. These data agree with the results of Bahar and
Son (2017) in Silifke Mediterranean Region. ‘Precoce de
Tyrinthe’ had a higher market value due to firmer fruit flesh and
better appearance. It is possible that early grown apricot
cultivation in Manavgat area will increase rapidly in the years
ahead. According to this research results, the cultivars of
‘Ninfa’ and ‘Precoce de Tyrinthe’ were initially found
promising cultivars in terms of earliness and yield for Manavgat
area. However, doing adaptation studies by bringing new table
cultivars to the area in the following years will have a very
beneficial effect.

This study has characteristics of a guiding light for choosing
the early and quality cultivars of study for the Middle East and
Mediterranean countries meeting the most part of the need of
the World apricot growing such as Turkey being in the first
place, Italia, Spain, France and Morocco.
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Ganos Daglar1 Trakya’nin giineyinde 40° 35 ve 40° 52° K ile 26° 58’ ve 27° 27’ D arasinda
yer almaktadir. Kuzeydogu-Giineybat1 yoniinde uzanmaktadir. Tekir Daglari’nin 945 m rakim
ile en yiiksek yeridir. 2014 yili vejetasyon periyodunda yiiriitiillen arastirmada ornekleme ti¢
farkli yontem izlenerek yapilmustir. Arkeolojik kazilar sonucunda eski yerlesimlerin oldugu
bilinen alanlar ve yakinlarinda; kdylerde yasayan kisilerin belirttii asmalardan ve asma
bulunmasi olasiligr olan bélge ve dere yataklarimin aranmasi seklinde yapilmustir. Ornekler
40° 53’ K ile 27° 26’ D ve 40° 35° K ile 27° 00’ D koordinatlar1 arasindan toplanmustir.
“Second Edition of the OIV Descriptor List for GrapeVarieties and Vitis Species” listesinde
yer alan 29 tanimlama karakteri kullanilarak irdelenmistir. Alinan yaprak ve siirgiin ucu
ornekleri fotograflanmis ve incelenen &zellikler agisndan degerlendirilmistir. Orneklerin
DNA’lar1 “Doyle & Doyle DNA Ekstrasyon Protokolii” kullanilarak izole edilmistir. Elde
edilen DNA’lar buzdolabinda muhafaza altina alimmistir. Sonug¢ olarak Ganos Daglari’nin
kuzey yamaglarinda yaklasik 600 m, giiney yamaglarinda ise 700-750 m rakimlardan sonra
Vitis vinifera ssp. silvestris ve Vitis vinifera ssp. sativa 6rneklerine rastlanmamstir. Koy ile
yerlesim yerlerine uzak ve yogun ormanlik alanlarda (asir1 golge) bulunan bazi derelerde de
ornek bulunmadigi; genellikle su bulunan nemli alanlarda, etrafi agik, kayalik derelerde
yetistigi goriilmistiir. Bu asmalarimn arasindan gelecekte 1slah ¢aligmalarinda kullanilmak tizere
yeni bireylerin eldesi ihtimali oldugundan vejetatif materyal alinarak in-vivo’da saklanmasinin
uygun olacagi 6n goriilmiistiir.
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Ganos Mountains, lied on north-east and south-west direction are located in the south of
Trakya Region in 40° 35” and 40° 52’ N ile 26° 58 ve 27° 27’ E coordinates. Ganos
Mountains are the highest point of Tekir Mountains with 945 m altitude. Research was
conducted in the vegetation period in 2014; sampling survey carried out using three different
methods. Searching grapevines in the well-known oldest settlement areas which were about
archaeological excavation areas; also asking the villagers, and some districts and riverbeds.
Grapevine samples are collected between 40° 53' N and 27° 26' E and 40° 35' N 27° 00' D
coordinates. Samples were examined on 29 identification characters according to the “Second
Edition of the OIV’s Descriptor List for Grape Varieties and Vitis Species” list. Grapevine
leaves and shoot apex samples were photographed and evaluated. Samples DNAs content were
isolated using the “Doyle & Doyle DNA Extraction Protocol”. DNAs were preserved in
refrigerator. As a result, in the northern slopes of the Ganos Mountains about 600 m altitude,
while the southern slopes above 700-750 m altitude; neither Vitis vinifera ssp. silvestris nor
Vitis vinifera ssp. sativa grapevine samples were found. Far from the villages and settlements
also densely forested areas (excessive shade) and streams there was no samples found; while
moist areas with water, open areas and rocky creek was have samples. It is foreseen that; in
order touse in the future breeding programs these vegetative materials are kept in-vivo
conditions.
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1. Giris

Tirkiye; Asya, Avrupa ve Afrika kitalar1 arasinda bitkisel
¢esitlilik bakimindan koprii konumundadir. Farkli cografi
ozellikleri, cografi farklilign getirdigi iklim cesitliligi ve iig
farkli bitki alaninin kesisme noktasinda yer almaktadir. Bu
nedenle Tiirkiye, bitki ¢esitliligi yoniinden diinyanin en 6nemli
merkezlerindendir (Kesici ve ark. 2010).

Galet (1988), Vitaceae familyasina ait asmalarda 14 cins ve
1000’in iizerinde tiir bulundugunu ifade etmistir. Vitis cinsi
icerisinde yer alan Vitis vinifera L. tiirii ticari 6neme sahip
gesitleri bilinyesinde barindirmaktadir.  Arastirmalar, Vitis
vinifera tiirtiniin 30 000 civarinda ¢esidinin mevcut oldugunu,
fakat bunlarin yarisina yakin bir kismmin, genetik anlamda
farkli olabilecegini gdstermistir (Sensoy ve Balta 2011). ilk
ampelografik tanimlama Pierre Galet tarafindan 1970’lerde
hazirlanmistir. OIV son yillarda kapsamli bir tanimlama listesi
giincellemesi yapmustir. Bu giincelleme ile yesil ve odunlagmig
stirgiin, ¢iceklenme dahil olmak {izere 89 karakteri gelistirmistir
(Tassie 2010). Giiniimiizde gesitlerin ampelografik tanimlamasi
icin 150 tanimlayici kullanilmaktadir (Tomic ve ark. 2013).
OIV ve IBPGR ¢esitlerin tanimlanma metodolojisi konusunda
goriis birligindedir. Ampelografik tanimlama c¢esitlerin i¢inde
bulundugu gelisme donemi, saglik durumlart ve ¢evre kosullart
dikkate alinarak yapilmaktadir. Son yillarda gelistirilen pek ¢ok
modern tanimlama yontemleri (biyokimyasal ve molekiiler)
olmasina ragmen ampelografik tanimlama yontemi halen
glincelligini  yitirmemistir  (Schneider 1996; Tomazic ve
Korosec-Koruza 2003).

Trakya Bolgesinde bagcilik yapilan énemli bir iiretim alani
tarihte Ganohora diye bilinen, Ugmakdere-Sarkdy arasinda
bulunan kiy1 bdlgesi ve Ganos Daglar’’nin giiney yamaclarina
yaslanan tepelerdir. Trakya’da antik donemlerden beri yapilan
bagcilik bu alanda biyo-gesitliligin olugsmasina ve artmasina yol
acmugtir. Vitis vinifera ssp. slyvestris ve Vitis vinifera ssp. sativa
Ganos Daglari’nda dere kenarlarinda ve eski yerlesim
alanlarinda dogal olarak yayilim gostermektedir. Yanki (2010),
MS 330 yilindan itibaren Roma Imparatorlugu baskenti olan
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Sekil 1. Ganos Daglar1 konumu (Ustun 2007).
Figure 1. Location of Ganos Mountains (Ustun 2007).

Istanbul’a Ganos Dag1 cevresinden Ganitikos adli saraplarin
gonderildigini belirtmistir.

Bu arastirmada Ganos Daglar1 dogal florasina adapte olmus
ve varligini silirdliren yabani ve kiiltiir asmasi tiplerinin,
yerlerinin belirlenerek toplanmasi, tanimlanmasi ve yaprak ile
stirglin ucu Orneklerinin muhafazasi amaglanmustir. Ayrica
dogal florada hastalik ve zararlilara dayanim, gevre kosullarina
uyum saglayarak yetisen bu formlarin 1slah calismalarinda
kullanima sunulmasi ile tilkemiz ve bolgemizin genetik
zenginliginin artirilmasi hedeflenmistir. Alinan drneklerde DNA
ekstraksiyonu yapilarak gelecek calismalara alt yapi
olusturulmasi amaglanmis ve saglanmistir.

2. Materyal ve Yontem

Konum

Ganos Dagi dogal florasinda birgok Vitis vinifera L.
yetismektedir. Tekirdag ili sinirlart i¢inde alan Ganos Dagi’nin
diger bir ismi de Isiklar Dagi’dir. Bu dag Sarkdy ilge
sinirlarinda ile admi veren Tekir Daglari’nin en yiiksek (945 m)
yeridir. Dag ikinci jeolojik zamanda Kuzey Anadolu dag kusagi
icinde yer alir. Dag adin1 Ksenofon’un Trak krali Seuthes’e ait
kiy1 sehri oldugunu yazdig: bugiin Gazikdy siirlarinda yer alan
antik Ganos yerlesim yerinden almaktadir (Sekil 1).

Ganos Daglari; Trakya’nin giineyinde 40° 35 ve 40° 52’
Kuzey paralelleri ile 26° 58 ve 27° 27’ Dogu meridyenleri
arasinda yer almaktadir. Kuzeydogu - Giineybati yoniinde
uzanmaktadir (Ozsahin 2015a). Akarsular tarafindan, ¢ok
parcalanmig  goOriiniimlii  olup, bdlgede birgok dag koyi
bulunmaktadir (Yarct 2000). Daglarin  uzunlugu 35 km,
genisligi 10 km’dir. Yillik ortalama 13.7 °C ve 540-680 mm
yagis goriillir. Yillik toplam yagis 582.9 mm, yillik bagil nem
ortalamasit % 67-75 arasinda degisim gosterir. En yagish ay
Aralik, en yagissiz ay ise Agustos olup; hakim riizgar yoni K
ve KD yonleridir. Riizgar hiz1 uzun yillar ortalamasi 2-5 m sn
olarak kaydedilmistir. 400 ile 900 m arasinda bitki yogunlugu

Ganos Dagi
Ykselti Araliklan
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goriilir (Ustun 2007 ve 2008). Deniz seviyesinden itibaren bir
duvar gibi aniden yiikselen bu daglik kiitle, yaklasik 5 km’lik
bir mesafe dahilinde 924 m (Ugaktasi-Radar Tepesi) yiikseklige
erigir. Bu duruma gore dag alanindaki yiikselti farki 924 m’dir
(Ozsahin 2015a ve 2015b). Ganos Daglari’nin zirvelerine
¢ikildikga, yiikselti nedeniyle sicaklik ve yagis kosullar degisir.
Bu nedenle kiitlenin iizerinde yillik ortalama sicaklik 10 °C’nin
altinda, yillik toplam yagis ise 1000 mm’nin {izerindedir
(Donmez 1990). Dagin eteklerinde yagislar 700 mm’nin altina
diismemektedir (Coban 2004). Genel olarak yar1 nemli Marmara
iklimi etkisi altindadir (Kogman 1993). Arastirmalar sonucunda;
Ganos Daglari toprak nem rejiminin Xeric (kislarin nemli ve
serin, yazlarmn sicak ve kuru oldugu Akdeniz iklimlerine sahip
alanlardaki tipik nem rejimi), sicaklik rejiminin ise termik
oldugu belirlenmistir. Bu alanda bulunan toprak ordolari ise
Alfisol, Entisol, Inceptisol, Mollisol ve Andisol olarak
sralanmugtir (EKinci 1990).

Ornek alma

Sorvey ve Ornek toplama c¢alismalarinda Bitki Genetik
Kaynaklarinin standart toplama formlari kullanilmistir. Farkli
vejetasyon donemlerinde alinan drnekler “2™ Edition of the
OIV Descriptor List for Grape Varieties and Vitis species”
listesinde yer alan 29 tanimlama karakterinden faydalanilarak
degerlendirilmistir (GENRES 081-2001; OIV 2009) (Tablo 1).

Ornek toplamada ii¢ farkl1 yol izlenmistir;

1. Arkeolojik ¢aligmalar sonucu belirlenmis olan eski
uygarliklarin yerlesim alanlari [Isiklar Eski Kilise, Siitliice
Manastiri, Bilinmeyen Kilise, HeraionTeikhos, HieronOros
(Kartalkaya), Kaletepe, Giizelkdy (Melen) Manastir mevkii,
vb.] veya yakinlarinda inceleme yapilmis ve bulunan érnekler
alinmustir.

2. Koylerde yasayanlarin tecriibelerine dayanarak isaret
ettikleri (HoskOy, Gazikdy, Isiklar, vb.) asmalardan Ornek
alinmustir.

3. Asma bulunmasi ihtimali yiiksek olan bolge ve dere
yataklarindan (Citlenbik deresi, Giibiirliikk deresi, Polatandere,
Mermer deresi, Menekse deresi, Kavaklar deresi, Karadere,
Ayvasil deresi, U¢makdere, Cinarlidere, vb.) aramak suretiyle
ornekler toplanmugtir.

Aragtirmada yaprak ve siirgiin Ornekleri Ganos Dagi
yamaglarindan vejetasyon periyodunda toplanmustir. Ornekler
40° 53’ K ile 27° 26’ D ve 40° 35° K ile 27° 00’ D koordinatlar
arasindan alinmigtir.

DNA Ekstrasyonu

Doyle & Doyle CTAB Protokolii kullanilarak DNA
ekstraksiyonu yapilmigtir (Doyle ve Doyle 1990).

3. Bulgular ve Tartisma

Ganos Daglar1 dogal florasindan Ornekler vejetasyon
periyodunda toplanmig ve tanimlanmak {izere laboratuvara
getirilmistir. Yapilan sorvey ¢aligmalar1 sonucunda vejetasyon
donemindeki omcalardan OIV standartlarinda belirtilen say1 ve
sekilde geng siirgiin ucu, siirgiin, geng ve olgun yaprak 6rnekleri
alinmustir (Tablo 1). Bu 6rneklerde bazi ampelografik 6lgiimler
yapilmis ve her karaktere ait sonuglar bir notasyon degeri ile
ifade edilmistir (GENRES 081-2001, OIV 2009).

Ganos Dagi florasindan toplanan 6rneklerin ampelografik
ozelliklerinin OIV’ye gore belirlenmesinde incelenen 29 kriter
yogunlagtiklart oranlariyla birlikte toplu olarak
degerlendirilmistir.

Incelenen  omeklerin  gen¢  siirgiin  ucu  tiiyliiliik
yogunlugunun % 22 oraninda sik oldugu; siirgiinde bogum
aralar1 renginin sirt tarafinda % 60 oraninda, karin tarafinda
% 49 oraninda tamamen yesil oldugu belirlenmistir. Siililk
dagilimlarinin  da 6rneklerin % 63’tinde V. vinifera ssp.
sativa’daki gibi (2S+0+2S) oldugu saptanmustir (Galet 1976).
Geng yaprak iist yiizey rengi 1-3. yapraklar arasinda 6rneklerin
% 36’sinda yesil-sar1; 4-6. yapraklar arasinda ise % 62 oraninda
yesil oldugu kaydedilmistir. Geng yaprakta damarlar arast
tilyliilik derecesinin ¢ok degiskenlik gosterdigi ancak en yiiksek
(% 23) oranda ¢ok seyrek oldugu goriilmiistiir, bunun (Celik ve
ark 2005) tarafindan belirtilen Marmara Bolgesinden alinan
yabani asmalarin tily yogunlugunun az oldugu bulgusuyla
paralel oldugu goriilmiistiir. Buradan hareketle Ganos
Daglari’ndan alinan 6rneklerin bir kisminin Vitis vinifera ssp.
silvestris olmasi s6z konusudur. Ancak Coban ve Kiiey (2006)’
in aragtirmalarinda Vitis vinifera ssp. sativa 6rneklerinde de
geng yapraklarin tily yogunlugunun az oldugunu belirtmislerdir.
Buradan hareketle toplanan drneklerin sativa veya sativa melezi
olmas1 da miimkiin goéziikkmektedir.

Olgun yapragin lob sayisinin incelenen &rneklerin
% 70’inde besli oldugu belirlenmistir. Celik (2011) tarafindan,
Vitis vinifera ssp. sativa yapraklarinin ¢ogunlukla 5 parcal
oldugu belirtildiginden incelene ¢esitlerin ¢ogunun sativa
oldugu séylenebilir.

N1 damari uzunlugu drneklerin % 50’sinde kisa (105 mm),
N2 damar uzunlugu ise % 40’mda kisa (85 mm), N3 damarn
% 50’sinde kisa (55 mm) ve N4 damar yaklasik % 30 oraninda
orta (35 mm) olarak oSlgilmiistiir. Olgun yaprakta yaprak sap
cebi ile {ist cep arasi uzunluk Orneklerin % 60’mnda kisa
(50 mm) olarak 6l¢ilmiistiir. N3-N4 damarlari arasi yaprak sap
cebi uzunlugu drneklerin yaklasik yarisinda kisa (8 mm) olarak
belirlenmistir. Ayrica yaprak sap cebi ile alt cep arasindaki
uzunluk da orneklerin % 40’inda kisa (45 mm) olarak
saptanmugtir.  Incelenen orneklerin - % 53’{inde  antosiyanin
renklenmesinin olmadig1 belirlenmistir.

Olgun yapragin dis sekli incelenen drneklerin % 64’tinde iki
tarafi diiz olarak kaydedilmistir. Orneklerin yarisimin olgun
yapraginin N2 dis uzunlugunun ¢ok kisa (<6 mm), N2 dis
genigliginin de Orneklerin yarisinda kisa (10 mm) oldugu
belirlenmistir. Yine ayni sekilde N4 dis uzunlugunun érneklerin
% 72’sinde ¢ok kisa (<6 mm) ve N4 dis genigliginin de
orneklerin yarisinda ¢ok kisa (<6 mm) oldugu goriilmiistiir. N2
dis uzunlugunun/genisligine oranit 6rneklerin % 70’inde g¢ok
uzun (>1.5mm); N4 dis uzunlugunun/genisligine orani
orneklerin % 70’inde ¢ok uzun (=1.5 mm) olarak belirlenmistir.

Yaprak sap cebinin acikligi ve {ist {iste binme durumu
incelenen orneklerin % 82’sinde genis agik (<-35 mm) olarak
kaydedilmigtir. Sap cebi 6zelligi bakimindan alinan 6rneklerin
% 92’sinin  sap cebinde ugta siklikla bir disinin oldugu
goriilmiistiir. Yaprak iist ceplerinin taban seklinin yaklagik
% 50°sinde V seklinde oldugu belirlenmistir. Yaprak alt
ceplerinin taban sekli ise 6rneklerin % 64’iinde V sekilli olarak
kaydedilmistir. Yaprak alt yiizii yatik tiiylilik derecesi
incelenen 6rneklerin % 38’inde yok veya ¢ok zayif, % 37 sinde
ise zayif olarak belirlenmistir. Ayrica yaprak alt yiizii dik
tilyliilik derecesinin incelenen Orneklerin % 61’inde ¢ok az
oldugu kaydedilmistir (Tablo 2, 3, 4, 5, 6).

Toplanan o6rneklerin DNA izolasyonlar1 protokole gore
yapilmig ve Tablo 7°de goriildiigii miktarlarda DNA’lar1 izole
edilmistir. DNA miktarlarmm 0.27 ng pl? ile 962.05 ng pl™

arasinda degistigi saptanmustir.
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Tablo 1. Ampelografik tanimlamalar ve kodlart (GENRES 081-2001; OIV 2009).
Table 1. Ampelographical descriptors and codes (GENRES 081-2001; OIV 2009).

o = :
KODU KOD ACILIMI DEGERLENDIRME
004 Geng siirgiin: Geng siirgiin ucu tiiylillik yogunlugu 0- Yok, 1- Cok seyrek, 3- Seyrek, 5- Orta, 7- Sik, 9- Cok sik
007 Siirgiin: Bogum aralarmimn rengi (sirt tarafinda) 1- Tamamen yesil, 2- Yesil ve kirmizi ¢izgili, 3- Tamamen kirmizi
008 Siirgiin: Bogum aralarmin rengi (karin tarafinda) 1- Tamamen yesil, 2- Yesil ve kirmiz1 ¢izgili, 3- Tamamen kirmizi
016 Siirglin: Stirgtindeki siiliiklerin dagilimi 1- Kesikli (2+0+2) V. vinifera’ da oldugu gibi, 2- Devamli (3 veya daha fazlasi arka arkaya)
051-1 Geng yaprak: Yaprak iist yiizey rengi (1-3 yapraklar) 1- Yesil-sar1, 2- Kahverengi lekeli, 3- Bakir kirmizist
051-2  Geng yaprak: Yaprak iist yiizey rengi (4-6 yapraklar) 1- Yesil-sar1, 2- Kahverengi lekeli, 3- Bakir kirmizisi
053 Geng yaprak: Damarlar arasi tiyliilik derecesi 0- Tiiysiiz, 1- Cok seyrek, 3- Seyrek, 5- Orta, 7- Sik, 9- Cok sik
068 Olgun yaprak: Lob sayist 1- Yok, 2- Ug, 3- Bes, 4- Yedi, 5- Yedi’den fazla
601 Olgun yaprak: N1 Damar uzunlugu 1- Cok kisa <75 mm, 3- Kisa 105mm, 5- Orta 135 mm, 7- Uzun 165 mm, 9- Cok uzun >195 mm
602 Olgun yaprak: N2 Damar uzunlugu 1- Cok kisa <65 mm, 3- Kisa 85mm, 5- Orta 105 mm, 7- Uzun 125 mm, 9- Cok uzun >145 mm
603 Olgun yaprak: N3 Damar uzunlugu 1- Cok kisa <35 mm, 3- Kisa 55mm, 5- Orta 75 mm, 7- Uzun 95 mm, 9- Cok uzun >115 mm
604 Olgun yaprak: N4 Damar uzunlugu 1- Cok kisa <15 mm, 3- Kisa 25mm, 5- Orta 35 mm, 7- Uzun 45 mm, 9- Cok uzun >55 mm
066-5 Olgun yaprak: N3-N4 arasi yaprak cebi uzunlugu 1- Cok kisa <4 mm, 3- Kisa 8mm, 5- Orta 12 mm, 7- Uzun 16 mm, 9- Cok uzun >20 mm
605 Olgun yaprak: Yaprak sap1 cebi — {ist cep arast uzunluk 1- Cok kisa <30 mm, 3- Kisa 50mm, 5- Orta 70 mm, 7- Uzun 90 mm, 9- Cok uzun >110 mm
606 Olgun yaprak: Yaprak sapi cebi — alt cep arasi uzunluk 1- Cok kisa <30 mm, 3- Kisa 45mm, 5- Orta 60 mm, 7- Uzun 75 mm, 9- Cok uzun >90 mm
070-1 Olgun yaprak: Ana damarin antosiyanin renklenmesi 1- Antosiyanin yok, 2- Sadece petiolde, 3- Birinci lob iizerinde, 4- ikinci lob iizerinde, 5- ikinci lobdan sonra
076-1  Olgun yaprak: Dis sekli IZl(—airll(silf(araﬁ cukur (konkav), 2-1ki tarafi diiz, 3- iki tarafi tiimsek (konveks), 4- Bir tarafi cukur, bir tarafi timsek, 5-
612 Olgun yaprak: N2 dis uzunlugu 1- Cok kisa <6 mm, 3- Kisa 10 mm, 5- Orta 14 mm, 7- Uzun 18 mm, 9- Cok uzun >22 mm
614 Olgun yaprak: N4 dis uzunlugu 1- Cok kisa <6 mm, 3- Kisa 10 mm, 5- Orta 14 mm, 7- Uzun 18 mm, 9- Cok uzun >22 mm
613 Olgun yaprak: N2 dis genisligi 1- Cok kisa <6 mm, 3- Kisa 10 mm, 5- Orta 14 mm, 7- Uzun 18 mm, 9- Cok uzun >22 mm
615 Olgun yaprak: N4 dis genisligi 1- Cok kisa <6 mm, 3- Kisa 10 mm, 5- Orta 14 mm, 7- Uzun 18 mm, 9- Cok uzun >22 mm
078-1 Olgun yaprak: N2 disinin uzunlugunun / genisligine orani 1- Cok kisa <0.3 mm, 3- Kisa 0.6 mm, 5- Orta 0.9 mm, 7- Uzun 1.2 mm, 9- Cok uzun >1.5 mm
078-2  Olgun yaprak: N4 disinin uzunlugunun / genisligine orani 1- Cok kisa <0.3 mm, 3- Kisa 0.6 mm, 5- Orta 0.9 mm, 7- Uzun 1.2 mm, 9- Cok uzun >1.5 mm
618 Olgun yaprak: Yaprak sap cebinin aciklig veya istii fiste binme durumu 1m n(]}enis actk <-35 mm, 3- Acik -15 mm, 5- Kapali +5 mm, 7- Ust iiste binmis +25 mm, 9- Ust {iste ok binmis >+ 45
081 Olgun yaprak: Sap cebi ozelligi 1- Ozelligi yok, 2- Sap cebi sapin sonunda damarlara dogru damarciklarla smirlanmis, 3- Ucta siklikla bir dis meveut
083-1 Olgun yaprak: Yaprak iist ceplerinin taban sekli 1- V seklinde, 2- U seklinde, 3- Y seklinde, 4- W dibi disli
083-2  Olgun yaprak: Yaprak alt ceplerinin taban sekli 1- V seklinde, 2- U seklinde, 3- Y seklinde, 4- W dibi disli
084 Olgun yaprak: Yaprak alt yiizii yatik tiiyliilik derecesi 1- Yok veya ¢ok zayif, 3- Zayif, 5- Orta, 7- Sik, 9- Cok sik
085 Olgun yaprak: Yaprak alt yiizii dik tityliiliik derecesi 0- Yok, 1-Cok az, 3- Az, 5- Orta, 7-Yogun, 9- Cok yogun
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Tablo 2. Ganos Daglari dogal florasindan alinan 6rneklerin OIV standartlarina gére ampelografik 6zellikleri (V1-V20).

Table 2. Ampelographical properties of Vitis spp. samples collected from natural flora of Ganos Mountains according to OIV standards (V1-V20).

ORNEK ADI

oiv
KODU

#V2  #V3  #V4  #VS5  #V6  #VT7  #V8  #V9  #VI10  #VI11  #VI12  #V13  #V14  #V15 #V16  #V17 #VI18a VI18b  #V19  #V20

#V1

004
007

008
016

051-1

051-2
053
068
601
602
603
604

3

066-5
605
606

1
5

070-1
076-1
612
614
613
615

yok

yok

5
5

078-1
078-2
618
081

yok
yok

yok
yok

1
4

083-1
083-2
084
085

yok

yok

yok yok

yok

yok yok

yok

Vitis spp.

#V=
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Tablo 3. Ganos Daglar1 dogal florasindan alinan 6rneklerin OIV standartlarina gére ampelografik 6zellikleri (V21-V42).

Table 3. Ampelographical properties of Vitis spp. samples collected from natural flora of Ganos Mountains according to OIV standards (V21-V42).

ORNEK ADI

#V30

o
KODU

#V32 #V33 #V34 #V35 #V36 #V37 #V38 #Vv4l #Vv42

#V31

#Vv22 #V23 #V24 #V25 #V26 #V27 #V28 #V29

#Vv21

004
007
008
016

051-1

051-2
053
068

601
602
603
604

3

066-5
605
606

1
3

070-1

076-1
612
614
613
615

3
5

078-1

078-2
618
081

2
2

083-1

083-2
084
085

Vitis spp.

#V=
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Tablo 4. Ganos Daglar1 dogal florasindan alinan 6rneklerin OIV standartlarina gére ampelografik 6zellikleri (V43-V62).

Table 4. Ampelographical properties of Vitis spp. Samples collected from natural flora of Ganos Mountains according to OIV standards (V43-V62).

ORNEK ADI

#Vva4 #V45 #V46 #VAT #V48 #V49 #V50 #V51 #V52 #V53 #V54 #V55 #V56 #V57 #V58 #V59 #V60 #V61  #V62

#V43

ol
KODU

yok yok

yok

004
007

008
016

1
1

051-1

051-2
053
068
601
602
603
604

3

066-5
605
606

1
2

070-1

076-1
612
614
613
615

9
9

078-1

078-2
618
081

1
1

083-1

083-2
084
085

Vitis spp.

#V=
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Tablo 5. Ganos Daglar1 dogal florasindan alinan 6rneklerin OIV standartlarina gére ampelografik 6zellikleri (V63-V82).

Table 5. Ampelographical properties of Vitis spp. samples collected from natural flora of Ganos Mountains according to OIV standards (V63-V82).

ORNEK ADI

#V72

#V74 #V75 #V76 #VT77 #V78 #VT79 #V80  #Vv8l1 #V82

#V73

#V64 #V65 #V66 #V67 #V68 #V69 #V70 #V71

#V63

ol
KODU

004
007
008
016

yok

yok

1
1

051-1

051-2
053
068
601
602
603
604

3

066-5
605
606

1
3

070-1

076-1
612
614
613
615

9
9

078-1

078-2
618
081

1
1

083-1

083-2
084
085

Vitis spp.

#V=
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Tablo 6. Ganos Daglart dogal florasindan alinan Vitisspp. orneklerinin OIV standartlarina gére ampelografik 6zellikleri (V83-V43-1).

Table 6. Ampelographical properties of Vitis spp. samples collected from natural flora of Ganos Mountains according to OIV standards (V83-V43-1).

ORNEK ADI

#V92

#V94 #V95 #V96 #V97 #V98 #V99  #V100 #V101  #Vv43-1

#V93

#V84 #V85 #V86 #V87 #V88 #V89 #V90 #V91

#V83

o
KODU

yok

004
007
008
016

1
1

051-1

051-2
053
068
601

11

602
603
604

3

066-5
605
606

2
2

070-1

076-1
612
614
613
615

9
9

078-1

078-2
618
081

2
2

083-1

083-2
084
085

#V= Vitis spp.
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Tablo 7. Ganos Daglar1 dogal florasindan toplanan Vitis spp.
orneklerinin DNA miktarlar.

Table 7. DNA amounts of Vitis spp. samples collected from Ganos

Mountains.

Ornek No ng ul* Ornek No Ng pl?
#V1 5.30 #V55 286.11
#V2 4.30 #V56 136.58
#V3 71.92 #V57 239.27
#V4 0.27 #V58 338.17
#V5 69.45 #V60 294.41
#V6 40.47 #V61 142.75
#V8 10.19 #V62 9.23
#V9 69.72 #V63 319.91
#V10 13.17 #\V64 307.74
#V11 33.01 #V65 697.76
#V12 23.54 #\V66 292.96
#V13 59.69 #V67 435.74
#V16 50.93 #V68 342.91
#V17 44.54 #V69 187.01
#V18 3.98/124.24 #V70 27.07
#V19 13.13 #V71 187.01
#V20 11.09 #V72 355.42
#V21 472.82 #V73 191.09
#V22 447.74 #V74 510.81
#V23 470.10 #V75 117.22
#V24 372.90 #V76 424.39
#V25 24.70 #VT7 215.06
#V26 246.90 #V78 509.68
#V28 70.10 #V79 42421
#V29 962.05 #V80 360.11
#V31 14.25 #V81 895.21
#V32 26.07 #V82 404.57
#V33 657.68 #V83 301.55
#V34 366.45 #V84 424.8
#V36 105.04 #V85 377.37
#V37 6.62 #V86 802.75
#V38 34.61 #V87 262.63
#V39 19.29 #\V88 279.54
#V40 9.01 #V89 424.75
#V41 6.34 #V90 309.5
#V43 309.24 #V91 428.36
#V4a4 13.89 #V92 453.44
#V46 43.33 #V93 34.5
#V47 55.79 #V95 158.54
#V48 1.61 #V96 772.67
#V49 40.3 #V97 775.66
#V50 205.14 #\V98 52.83
#V51 321.99 #V99 213.54
#V52 11.82 #V100 870.26
#V53 248.57 #V101 165.62
#V54 7.98

#V = Vitis spp.
Yukaridaki paragrafta alman Orneklerin  yogunlastigt

ozellikler verilmistir. Ancak bu degerlerin diginda da degisen
oranlarda farkli gruplarda yer alan o6rnekler bulunmaktadir.
Ampelografik agidan tiplerin bilyiikk cogunlugunun Vitis vinifera
L. 6zellikleri tasidig1 sdylenebilir.

4. Sonug

Marmara Bolgesi’nin Trakya kesiminde yer alan Ganos
Daglar1 dogal florasinda bulunan asmalara (Vitis spp.) ait 101
genetik materyal toplannmg ve yapilan ampelografik
caligmalarla bu asmalarin siirglin ucu, geng yaprak ve olgun
yaprak 6zellikleri ortaya konmus ve DNA’lar1 izole edilmistir.

Bunun sonucunda;

-Ganos Daglar’’nin kuzey yamaglarinda yaklasik 600 m,
giiney yamaglarinda ise 700-750m rakimlardan sonra Vitis
vinifera ssp. silvestris ve Vitis vinifera ssp. sativa 6rneklerine
rastlanmamugtir.

-Koy ve yerlesim yerlerine uzak ve yogun ormanlik
alanlarda (asir1 golge) bulunan bazi derelerde de Ornek
bulunamamugtir.

-Asmalarin genellikle su bulunan nemli alanlarda yetistigi
goriilmiigtiir.

-Etrafi agik, kayalik derelerde asma varligina rastlanmistir.

-Ganos Daglari’nin giiney ve giiney-bati yamaglarinda, daha
¢ok su bulunan dere yataklarinda; kuzeyinde agik arazilerde de
asmalara rastlanmistir.

-Bulunan bu asmalarin arasindan  gelecekte 1slah
caligmalarinda kullanilmak {izere yeni bireylerin eldesi ihtimali
oldugundan, GPS ile koordinatlar1 kaydedilmis olan bitkilerden
vejetatif materyal alinarak in-vivo’da saklanmasi yerinde
olacaktir.

Tesekkiir

Bu aragtirma NKUBAP.00.24.AR.14.18 nolu proje olarak
desteklenmistir.
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Sweet cherry production is important for Turkish growers and it is mostly common in
temperate zone of Turkey. Recently, sweet cherry was started to grown in the coastal areas of
Turkey due to its high income of earliness. The most important problem in the southern region
is low chilling period. Thus, the cultivars that require low chilling period are preferred. The
aim of this research was to induce earliness in sweet cherry cultivars such as 0900 Ziraat,
Early Burlat and Regina grown in containers in the plastic greenhouse under the Antalya
ecological conditions.With the purpose of increase fruit set, Starks Gold and Merton Premier
cherries were selected as pollen parents. The research was conducted in a plastic greenhouse
in the Research and Experimental Station of Akdeniz University in between 2012 and 2013.
The plants were placed in 30 L black plastic containers filled with peat- manure mixture
(60%-40%). From the second year, the plants were stored at 5 C° for 30 days in the storage
house in order to meet the chilling requirements before transferring the plastic greenhouse.
The plants were transferred into the greenhouse, and were kept in there until harvest was
completed. Soon after, the plants were transferred to the outside. During the vegetation period,
some phenological and pomological parameters were determined. Among the sweet cherry
cultivars, while Regina was the best in terms of the fruit set and yield per plant, 0900 Ziraat
had the highest acidity. According to the results, sweet cherry production in the plastic
greenhouse was not found feasible in the coastal region of Antalya.
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Kiraz yetistiriciligi Tiirk dreticiler i¢in 6nemlidir ve ¢ogunlukla Tirkiye’nin iliman iklim
bolgelerinde yetistirilir. Erken yetistiriciligin getirisinin iyi olmasindan dolay1 son yillarda
Tiirkiye’nin sahil kisimlarinda da yetistirilmeye baslanmistir. Gliney bolgelerindeki en dnemli
sorun soguklama ihtiyacin1 karsilayamamadir. Bundan dolayr soguklama ihtiyaci diigiik
gesitler tercih edilmektedir. Aragtirmanin amaci, Antalya ekolojik kosullarinda plastik serada,
saks1 icerisinde 0900 Ziraat, Early Burlat ve Regina kiraz cesitlerini erkenci olarak
yetistirmektir. Meyve tutumunu artirmak igin Starks Gold ve Merton Premier kiraz cesitleri
tozlayic1 olarak kullanilmistir. Arastirma 2012-2013 yillart arasinda Akdeniz Universitesi
Arastirma ve Uygulama Arazisindeki plastik serada yiiriitiilmiistiir. Bitkiler torf-¢iftlik giibresi
karisimi (% 60-% 40) iceren 30 I’lik siyah plastik saksilara dikilmistir. ikinci yildan itibaren
bitkiler plastik sera igerisine konulmadan énce 5 °C’de 30 giin siireyle soguk hava deposunda
bekletilerek soguklama ihtiyaglart karsilanmistir. Bitkiler seraya tagmmis ve hasat
tamamlanincaya kadar sera igerisinde bekletilmistir. Daha sonra, bitkiler disartya alinmustir.
Bitkilerde bazi fenolojik ve pomolojik ézellikler incelenmistir. Kiraz gesitleri arasinda, meyve
tutumu ve bitki bagma verimde Regina ¢esidi en iyi sonucu verirken, asitlik en fazla 0900
Ziraat c¢esidinde saptanmustir. Elde edilen sonuglar, Antalya’nin sahil bolgesinde sera
icerisinde kiraz yetistiriciliginin karli olmayabilecegini gostermistir.

1. Introduction

Growing stone fruits in Mediterranean coastline is important in the other Mediterranean countries like Italy and Spain. The
because of early grown characteristic. Cultivars that are grown earliest stone fruit cultivars can be even earlier when they are
in Mediterranean coastline in Turkey and have a low chilling grown in the greenhouse. In addition, Fruits are sold at higher
requirement, ripen earlier than in the other parts of Turkey and prices when they come to the market before the harvest period.
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In case of the winter dormancy requirement is not met for
cherries, there can be a problem on pollination. In the mild
winters, cultivars that have low chilling requirement blooms
earlier than cultivars that a have high chilling requirement, thus,
fertilization can not be made between these cultivars (Oz 1988;
Roversi and Ughini 1996).

Kiiden et al. (1997) determined chilling requirement of
Stella, Noirde Guben, Bing, Van and Vista cultivars using both
standard and chill unit methods in the study of cherry
cultivation in subtropical zones. At the end of the study, it was
determined that all cultivars required chilling between 600-1200
hours. Among these cultivars, while chilling requirement of
Stella was 600-650 hours and 218-310 chill units (cu), Noirde
Guben, Van and Bing cultivars required 1000-1200 hours and
252-310 chill units. Moreover, it was indicated that these
cultivars can be grown in subtropical zones using chemical
treatment that stops dormancy.

Kiiden et al. (2001) grew nectarine, apricot, plum, cherry
and almond in the greenhouse in Adana. At the end of the
experiment, it was observed that growing stone fruits in the
greenhouse made a positive impact on earliness, yield and fruit
quality.

Kiiden and Kiiden (2004) stated that Cristoblina, Temprano
de Sot, Precoce de Bernard, Sunburst, Lapins, Chelan and
Nafrina cherry cultivars that a have low chilling requirement,
can be grown in subtropical conditions. Within the scope of the
experiment, researchers determined the chilling periods in
1999-2003 in Adana using both standard and chill unit methods.
These values were 583 h and 357 cu in the winter in 1999-2000,
660 h and 411 cu in 2000-2001, 534 h and 423 cu in 2001-2002,
and 751 h and 546 cu in 2002-2003.

With the purpose of developing flowering and fruit
ripening, Godini et al. (2008) made an experiment about the
effect of H,CN, on two cherry cultivars (Burlat and Ferrovia) in
Apulia region in the southeast of Italy, where had 964 h chilling
period in 2002, 592 h in 2003 and 834 h in 2004. H,CN, was
applied in 4 different doses (0.0%, 2.0%, 3.5% and 5.0%) in 3
different times. The best results in 2002 were obtained from all
treatments. Flowers bloomed 11-13 days earlier on Burlat
cultivar, and 7-9 days earlier on Ferrovia cultivar. While Burlat
cultivar ripened 7-8 days earlier, Ferrovia cultivar ripened 6-8
days earlier. Both flowering and ripening decreased for both
cultivars in 2002-2003 because the winter was unusually warm.
In 2004, early treatments gave good results. In conclusion, 2%
or 3.5% H,CN, treatment was suggested in 50 and 85 days
before flowering.

In this experiment, it was aimed that providing earliness in
the greenhouse to some cherry cultivars that are grown in mild
climates, by growing in the container in Antalya conditions and
meeting the chilling requirement by some treatments.

2. Materials and Methods

The plants were planted in container in December in 2010
and research was conducted in plastic greenhouse in 2012 and
2013 years in Research and Application Field of Agriculture
Faculty of Akdeniz University. The greenhouse has 51 m
length, 18 m width and 6 m height and it is composed of 3
tunnels. Furthermore the greenhouse is in 36° 54 028' N, 030°
38-810' E and 38 m above sea level.

In this research, 0900 Ziraat, Early Burlat and Regina young
sweet cherry trees were used on MaXMal4 rootstock. Starks

Gold and Merton Premier cherries were used as pollen parents.
At the beginning of flowering, two bumble bee hives were
placed in the greenhouse with the purpose of providing
pollination.

Drip irrigation was used as an irrigation system and one
spaghetti (having 2 | h™ water discharge volume) was placed in
per container.

Fruit seedlings were planted in 30 liter containers and
60% peat + 40% organic manure (sheep manure) was used as
growing media. During planting taproot was cut at the bottom
level in order to prevent taproot development, furthermore,
other roots were pruned normally. Seedlings were planted as
grafting point was 15 cm above the growing media.

Seedlings were pruned as open a vase style. During planting
seedlings were topped from 60 cm and shoots, which were
located in the first 30 cm, were removed. 3-4 scaffold branches
with 5-10 cm distances between each other which were evenly
spread in 360 ° were left with summer and winter pruning in
order to form an open vase style canopy. As a result of branch
selection, proper open vase style was formed as middle of the
canopy stayed open. Afterwards, summer pruning were done
until bearing in the middle of June with choosing lateral
branches on scaffold branches and the angle of scaffold
branches was set in 45-60°. Following that, winter pruning
were done in early January every year.

In order to preserve plants from hot weathers in summer,
seedlings were placed in the shade area covered with a net,
which transmits %40 light. In the second and later years, cold
treatments (30 days/720 hours at 5 °C) were done. Treatments
were done after 15™ January every year. Plants were moved to
cold storage, which had 80-85% humidity and 5 °C temperature
for 30 days holding treatment. In the middle of February, sweet
cherry cultivars and pollen parents were placed inside of the
plastic greenhouse with 4x3 m density. In the blooming time,
with the purpose of increase pollination, bumblebee hives were
placed as 2 hives inside of the greenhouse. After fruit harvest in
order to preserve plants from hot weathers in summer, plants
which were inside of the greenhouse, were moved to 40% shade
area. In that area, plants were held until the treatments for the
next year, and in next 2 years of the experiment, same
treatments were done as in the first year.

Fertilization schedule was prepared according to soil and
leaf analysis results and 30 g NPK (15:15:15) was given to each
container with fertigation method in early March, April, May
and June. Additionally, Fe-EDTA was sprayed to leaves with a
knapsack sprayer to prevent chloros is in plants.

Phenological observations were done on plants like
budburst date, blooming time, fruit set percentages, harvest
time, yield per plant and leaf abscission time. Furthermore,
pomological analyses were done like fruit weight, fruit width,
fruit length, seed weight, fruit flesh/seed weight rate, fruit flesh
firmness, total soluble solid, titrable acidity (TA).

The research was designed as randomly blocks. The
experiment was conducted with 3 replications and 2 plants were
used in each replication. SAS software was used for statistical
analyses of data and comparison of means was done with
Duncan’s multiple range test.

3. Results

In the experiment, budbreak of the cultivars occurred a few
days earlier in 2012 than in 2013, furthermore, the earliest
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budbreak was determined in 6 March 2012 on Early Burlat
cultivar. Flowers bloomed 2-4 days earlier in 2012 than in 2013,
and the earliest blooming was observed on Early Burlat cultivar
in 19 March 2012. Flowering occurred in both 2012 and 2013,
moreover, flowering period took around one week. Fruit set
occurred 2.43% on 0900 Ziraat cultivar and 12.92% on Regina
cultivar in 2012. However, fruit set was occurred only on
Regina cultivar with 7.14% in 2013. The harvest of fruits was
done in 14 May 2012, and in 20 May 2013. Yield per plant was
determined higher on Regina cultivar than 0900 Ziraat, and the
highest yield per plant was obtained in 2012 from Regina
cultivar with 118.92 g. Defoliation time was 10-11 January
2012, and in 26-29 December 2013 (Table 1).

Fruit weight, fruit width, fruit length, seed weight, total
soluble solid (TSS) and TA of 0900 Ziraat cultivar was slightly
higher than Regina cultivar. Only fruit firmness was higher on
Regina cultivar. While fruit weight of Regina cultivar was
averagely 5.26 g in 2012, it was 7.46 g in 2013. This situation
occurred with shortening of fruit width and lengthening of fruit
length. While TSS level of Regina cultivar increased from
15.50% in 2012 to 18.00% in 2013, TA level increased from
1.04 g 100 ml™ to 1.06 g 100 mI™* (Table 2).

4. Discussion and Conclusions

In this experiment, bud break on cherries occurred on 6-14
March. This time was indicated 30 March by Parlak and Bolat
(2001) and 8 April by Ozbigerler (2006), in Pozanti-Adana.
Even though Imrak (2010), indicated that cherries blossomed in
March similarly to results of this experiment, Ozbigerler (2006),
and Imrak (2010), stated that cherries blossomed in April in
Pozanti-Adana. Plants were harvested on 14 May in the first
year and 20 May in the second year. Onen (2008), stated that
0900 Ziraat cultivar was harvested on 26 June in Adana,
moreover, Kiiden et al. (2001), stated that Early Burlat cultivar
was harvested on between 18 May and 6 June in Pozanti-Adana.
The difference between results of previous researches and our
experiment can be due to the ecology and treatment methods.
This situation reveals the effect of ecology on bud break,
flowering, and harvest time.

Blooming of the trees every year demonstrated that chilling
requirement of cherries can be met with holding 30 days in
5°C. Flowers turned into the fruits only in Regina cultivar in
both years, however, flowers turned into the fruits in a small
amount in 0900 Ziraat cultivar, and they did not turn into the
fruit in Early Burlat cultivar. This situation can be explained by
the adaptability of the cultivars, and also, flower shedding
occurred on cultivars by getting stressed due to growing in
small plant containers. Because, pollinator cultivars blossomed
at the same time in both years. Furthermore, the yield per tree
was low, thus, this situation does not support the idea of Roversi
and Ughini (1996) that cherry cultivation can be done in the
subtropical regions with high economic return. However, the
results can be misleading because of the study was carried out
with young plants and in the containers. Getting results in a
long term is better for the clear conclusion.

Fruit weight, fruit width and fruit length showed differences
by years, cultivars and treatments. Kiiden and Kagka (1995)
determined 7.3 g fruit weight in Aksehir Napolyon cultivar,
7.37 g in Malatya Dalbasti cultivar and 7.43 g in 0900 Ziraat
cultivar. Onen (2008) determined 6.70-8.88 g fruit weight,
0.1-23.3 mm fruit width and 19.5-22.6 mm fruit length.
Ugurluay (2009) indicated that fruit weight of 0900 Ziraat
varied between 8.51 and 9.14 g. Ugurluay (2009) determined
the seed weight between 0.47-0.549g in similar to our
experiment.

The highest fruit flesh firmness (5.43 kgcm?) and TSS
(18.00%) were determined in Regina cultivar, and the highest
TA (1.06 g 100 mI™) was determined in 0900 Ziraat and Regina
cultivars. Kiiden and Kagska (1995) determined 17.0-19.6% TSS
on cherries, Ugurluay (2009) determined 4.34-4.50 kg cm fruit
flesh firmness and 0.29-0.30 g 100 ml* TA in 0900 Ziraat
cultivar, Onen and Kiiden (2010) determined 10.0-12.1% TSS
and 0.54-0.64 g 100 mI™* TA in 0900 Ziraat cultivar.

As a result, it can be said that cherry cultivation in
containers in greenhouse in Antalya can be too hard even
though the chilling requirement is met.

Table 1. Phenological observations on cherry cultivars during the experiment.

Years Cultivars Bud break times  Flowering times* Fruit set rate (%) Harvest time Yield per plant (g)  Defoliation time

2012 0900 Ziraat March 11 March 22 243 c* May 14 50.47 b January 10
Early burlat March 6 March 19 0.00d 0.00c January 11
Regina March 9 March 22 1292 a May 14 11892 a January 10

2013 0900 Ziraat March 12 March 24 0.00d 0.00c December 29
Early burlat March 12 March 27 0.00d 0.00¢c December 26
Regina March 14 March 28 7.14b May 20 39.79b December 26

*: Mean separation within columns and main effects by Duncan’s multiple range test, P < 0.05.
#: Pollinators Starks Gold and Merton Premier varieties blossomed with cherry cultivars at the same time in both years.

Table 2. Pomological analysis on cherry cultivars during the experiment.

Years  Cultivars  Fruit weight (g) Fruit width (mm) Fruit length (mm) Seed weight (g) Fruit firmness (kg cm?) TTS (%) TA (g 100 mI*?)

2012 0900 Ziraat 7.56 a* 2498 a 2459 a 0.56 a 510a 15.60 b 1.06 a
Early burlat 0.00c 0.00c 0.00c 0.00c 0.00b 0.00c 0.00b
Regina 526 b 22.28ab 2141b 0.42b 543a 15.50 b 1.04a

2013 0900 Ziraat 0.00c 0.00c 0.00c 0.00c 0.00 b 0.00c 0.00 b
Early burlat 0.00¢c 0.00c 0.00c 0.00c 0.00b 0.00c 0.00b
Regina 7.46a 21.34b 25.26 a 0.56 a 530a 18.00a 1.06b

*: Mean separation within columns and main effects by Duncan’s multiple range test, P < 0.05.
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Yerli misel

Istiridye mantar: (Pleurotus ostreatus), Tiirkiye’de kiiltiir mantarindan (Agaricus bisporus)
sonra en yaygin yetistirilen mantar tiiriidiir. Ulkemizde istiridye mantar yetistiriciligi 1980°1i
yillarda baglamistir. Ancak, Bu yillarda kiiltir mantar1 yetistiriciligi de yayginlagsmaya
baslamus, aslinda yetistiriciligi kiiltiir mantarina gore daha kolay olmasina ragmen Istiridye
mantart yetistiriciligi yeteri kadar ilgi gormemis ve yayginlagmamstir. Kompost hazirlama
gibi zahmetli bir islemi gerektirmeyen istiridye mantar1 mese, kayin, giirgen gibi agag
kiitiikleri ile lignin ve seliilozca zengin her tiirlii tarimsal bitki artiklar: kullanilarak kolaylikla
yetistirilebilmektedir. Istiridye mantar1 yetistiriciligi sonunda ortaya cikan bitkisel atiklar
hayvan beslenmesi ve tarimsal itretimde farkli amaglar i¢in kullanilabilmektedir. Bu
ozelliklerin yaninda, gida olarak tiiketilmesi durumunda besleyici 6zelliginin fazla olmasi ve
tibbi amagla kullanilabilmesinden dolayi, 6nemli bir gida ve ham madde kaynagi olarak
degerlendirmektedir. Ulkemizde son yillarda istiridye mantar yetistiriciligine olan ilgi dikkate
deger sekilde artis gostermektedir. Bununla birlikte kiiltlir mantarinda oldugu gibi istiridye
mantart Uretiminin en 6nemli girdisi olan tohumluk misel (spawn) yurtdisi kaynaklardan
saglanmakta ve her iki mantarin tohumluk misel tiretimi i¢in gliniimiize kadar tespit edilmis ve
ticarilestirilmis yerli izolat veya kiiltiirleri bilinmemektedir. Yurtdist kokenli izolat veya
kiiltiirlerden elde edilen tohumlarin ithali tilkemiz mantar yetistiricilerine ciddi bir ekonomik
yiik getirmektedir. Bu ¢alismada yerli P. ostreatus izolat1 kullanilarak tohumluk misel tiretimi
gerceklestirilmis ve iretilen tohumlar saman substratina sardirilarak istiridye mantar tiretimi
ve verimi degerlendirilmistir. Bu aragtirma ile yerli tohumluk iiretiminde bir adim atilarak bu
konuda diga bagimliligin azaltilmasi yoniinde oncii bir ¢aligma yapilmistir.
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Oyster mushroom (Pleurotus ostreatus) is the most commonly grown mushroom species after
white button mushroom (Agaricus bisporus) in Turkey. The cultivation of Pleurotus spp. dates
back to 1980°s in the country. The cultivation of white button mushrom has also become quite
common in the same years. Although Oyster mushroom is easier to grow than white button
mushroom, the cultivation of this mushroom has not attracted the attention of the growers
hence not grown widely. This mushroom species does not require laborsome work such as
compost preparation and can be easily grown on oak, ash and poplar stumps and agricultural
waste products rich in cellulose and lignin. Furthermore, wastes of Oyster mushroom
cultivation can be used in animal feeding and agricultural production. In addition to these
properties, the mushroom is an important food and raw material source in human nutrition and
health as it has significant nutritional and medicinal values. The interest in Oyster mushroom
cultivation has increased noticeably in recent years in the country. However, as in white button
mushroom, the mushroom spawn which is the most important input of oyster mushroom
production is obtained from foreign sources. Up to date, there has not been any native isolates
or cultures of both mushroom species that were identified and commercialized for spawn
production in the country. Importation of mushroom spawn produced from isolates originated
or developed in other countries put a heavy economic burden on the growers and the country.
In this study, mushroom spawn was produced from a native isolate of P. ostreatus, and the
growth potential and yield of the isolate were evaluated by inoculating the spawn onto wheat
straw compost. This is a pioneer research to produce mushroom spawn domestically and to
reduce the dependence on foreign spawn supply.
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1. Giris

Istiridye mantar1 (Pleurotus ostreatus) kiiltiir mantarindan
(Agaricus bisporus) sonra Diinya’da en ¢ok tretilen kiiltiir
mantart tiiriidiir. Ulkemizde halk arasinda kavak, kaym, dil,
kulak, melek mantar1 vb. yoresel isimleriyle bilinmektedir. Bu
mantar diinyanin neredeyse biitiin iliman iklim bélgelerinde;
kavak, kayimn, mese, karaagag, akcaagac, ithlamur, sogiit, ceviz
ve kestane gibi bircok agag¢ tiiriiniin gdvdelerinde dogal olarak
yetismektedir. Istiridye mantar1 yiiksek protein ve farkh
vitaminleri i¢ermesi, yag oraninin az olmasi ile ¢esitli mineral
maddeler igermesi sebebiyle degerli bir besin maddesi olarak
degerlendirilmektedir. Ek olarak mantarin igeriginde bulunan
bazi proteinlerden dolayr da sindirimi kolaydir. Istiridye
mantari, insan saghigi acisindan yiiksek besin degeri, sahip
oldugu hos koku ve lezzet bakimindan degerli bir protein
kaynagidir (Poppe 2000). Istiridye mantar1 B1, B2, B3, BS, C
ve D vitamini igerigine sahip olan 6nemli bir mantar tiirlidiir
(Jonathan 2012). Ekonomik ve besinsel degerinin yani sira tibbi
onemede sahip bir mantar tiiriidiir. P. ostreatus ve diger bazi
yakin akraba tiirler ABD Federal Ilag Otoritesi (FDA)
tarafindan onaylanan etken maddesi ‘’Lovastatin’’ (3-hidroksi-
3-metilglutaril-coenzim-A reduktaz) olan ilaglar1 dogal olarak
iretmektedir. Etken madde, mantarin daha ¢ok sapka kisminda
ve olgun lameller ile sporlarmin igerisinde bulunmaktadir.
Yapilan calismalar sonucunda etken maddenin kandaki asiri
kolesterol seviyesini diizenlenmede, azaltmada ve tiimor
olusumunu engellemede etkili oldugu belirlenmistir (Bobek ve
ark. 1995; Fukushima ve ark. 2001).

P. ostreatus son yillarda hidrofobik o6zellige sahip
hydrofobinler iiretimi (Ma ve ark. 2008), yiiksek lignin-seliiloza
parcalama aktivitesi (Marques ve ark. 2010; Lettera ve ark.
2011; Piscitelli ve ark. 2011; Ruiz-Duenas ve ark. 2011),
tarimsal endiistri atiklarinin biyolojik dontisimii (Shabtay ve
ark. 2009; Salvachua ve ark. 2011) ve siirdiiriilebilir bir ¢evre
saghigi/koruma igin toksik agir metallerin  biyolojik
absorbsiyonunda kullanimi (Pan ve ark. 2005) gibi ¢esitli
endiistriyel, biyoteknolojik ve ¢evresel uygulamalardaki
kullanimu ile de 6n plana ¢ikmaktadir (Irie ve ark. 2001; Cohen
ve ark. 2002). P. ostreatus’un yetistirilmesinde kullanilan
samanin, hayvanin kanindaki metabolit ve beslenme davranisi
iizerine herhangi bir zararli etkisi olmaksizin biiyiikkbas hayvan
beslenmesinde kullanilabilecegi bildirilmistir (Silvana ve ark.
2006). Ayrica samanin P. ostreatus tarafindan parcalanmast ile
hayvan  beslenmesi  agisindan  besin  degerinin  ve
sindirilebilirliginin arttig1 belirtilmistir (Adamovic ve ark.
1998).

Yetistirme ortami igin fermente olmamis materyal
kullanilmasi, yetistirildigi ortamimn iklim kosullarindan smirl
diizeyde etkilenmesi, hastalik ve zararlilara kars1 kabul edilebilir
diizeyde dayanikli olmasi P. ostreatus’un iiretimini diger mantar
tirleri ile karsilagtirildiginda daha cazip hale getirmektedir. A.
bisporus'dan farkli olarak, yetistiricilik siirecince hastalik
etmenlerinden smirlt diizeyde etkilenmesi ve fermente olmamig
kompostun kullanilabilmesi diger avantajlart arasindadir
(Sanchez 2010).

Cok farkli bitkisel materyal iizerinde yetistirilebilen ve
birim alandan memnun edici diizeyde verimin elde edildigi P.
ostreatus’un ¢ok sayida ikt olup bu irklarmm neredeyse
timiiniin yetistirmesi kolaydir. Diinya da hakli bir {ine sahip
mantarin ticarete konu olan Onemli Ornekleri dogadan
toplanmus, kiiltiire alinmis ve yiiksek diizeyde verime sahip
irklar1 elde edilerek ticarete konu edilmistir (Stamets 2000).

Ulkemizde yaygin sekilde yetistiriciligi yapilan kiiltiir mantari
cok sayida hastalik etmenine hassas oldugu bilinmekte olup,
istiridye mantari yetistiriciliginde sorun olan 6nemli bir hastalik
rapor edilmemistir (Sanchez 2010).

Bu calismayla, iilkemizde yetistiriciligi ve {retimi son
yillarda hizla artan fakat tohumlar1 tamamen yurtdisindan ithal
edilen P. ostreatus tohumluk misellerinin yerine fungusun yerli
bir izolatinin kullanilmasi ile hazirlanmasi ve mantar {iretiminin
yapilmas: amaglanmistir. Diinyada ve iilkemizde mevcut ticari
tohumluk iiretiminde kullanilan izolatlarin patentleri tohumluk
misel satan smurli  sayida ticari  firmanin  tekelinde
bulunmaktadir. Bu nedenle iilkemize 6zel yerli P. ostreatus
izolatlarinin tespit edilip mantar tohumu iiretiminde kullanilma
potansiyellerinin belirlenmesi gerekmektedir. Yiiriitiilen calisma
ile yerli P. ostreatus izolat1 kullanilarak yerli tohumluk misel
tretimi yapilmasi, sonrasinda iilkemizin tohumluk misel
ihtiyacinin bagimliliginin sinirlandirilmasi hedeflenmistir.

2. Materyal ve Yontem
2.1. Pleurotus ostreatus'un teshis ve tanist

Calisma kapsaminda Akdeniz  Universitesi Merkez
Yerleskesi (Konyaalti/Antalya) icerisinde bulunan gladigya
agacimin (Gleditsia triacanthos L.) (Fabaceae) govdesinde ilk
kez istiridye mantar1 (P. ostreatus) tespit edilmistir. P. ostreatus
mantarinin teshisi sapka yapisi ve rengi, sapin sapkaya
baglanma sekli ve yapis1 gibi makroskobik 6zellikler yaninda
sporizinin ¢ikarilmasi (spore printing) ile elde edilen sporlarin
rengi, sekli, biyiikliikleri gibi mikroskobik &zellikler
incelenerek teshis anahtari kullanilarak yapilmigstir (Arora 1986;
Stamets 2000). Sapka yapist baslangigta konveks seklinde olup
sonra daha da genisleyerek diizlesmektedir. Sapka gri renkli ve
¢ap1 5-15 cm arasindadir. Sapka kenarlari baglangigta ige dogru
kivrik, gilleri sapkadan sapa dogru akan (decurrent) sekilde
baglanmustir. Spor izi ve spor rengi beyazdir. Sporlarin sekli
yumurta ve eliptik sekilde olup boyutlar1 3-4x7-9 mikrometre
(um) arasindadir.

2.2. Pleurotus ostreatus saf kiiltiirlerin elde edilmesi

Saf kiiltirleri elde etmek i¢in malt ekstrakt pepton agar
(MEPA; 30 g malt ekstrakt, 3 g pepton, 15 g agar, 1 | distile su)
besi ortamu kullanilmistir (Girmay ve ark. 2016). Steril kabin
icerisinde P. ostreatus orneklerinin sapka ve sap kisimlarindan
steril bistiiri ile alman pargalar steril Petri kaplarinda bulunan
MEPA besin ortamina aktarildiktan sonra Petri kabi her tiirlii
kontaminasyonu engelleyecek sekilde izole edilmis ve karanlik
ortamda 25°C’de inkiibasyon ortamma alinarak fungus
kiltiiriniin ~ gelismesi  saglanmistir  (Sekil 1). Petri  kabi
icerisindeki misel gelisimi Petri ortamini kapladiktan sonra elde
edilen saf kiiltiirler kullanilincaya kadar kisa siireli depolama
i¢in buzdolabinda +4 °C'de, uzun siireli depolama igin egik agar
tiiplerinde saklanmigtir (Stamets 2000). Bu c¢alismalara ek
olarak kiiltiir 15 cm X 15 cm boyutunda steril edilmis kapakli
kare cam tizerinde spor izleri (spor printing) tiretilerek hem bu
sporlardan saf fungus kiiltiirii elde edilmis hem de fungusun
sporlart elde edilerek farkli kullanim amaglari i¢in uzun siire
muhafazasi saglanmustir.

2.3. Pleurotus ostreatus tohumluk misel iiretimi

Mantar tohumluk miseli (spawn) elde etmede sardirma
materyali olarak iyi temizlenmis, i¢inde yabanci ot tohumlari
bulunmayan ve tiim hastaliklardan ari steril edilmis cavdar
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Sekil 1. Mantarin sap kismindan elde edilen saf Pleurotus ostreatus
kiltiiri.

Figure 1. Pleurotus ostreatus culture isolated from the mushroom stalk.

tanelerikullanilmigtir (Stamets 2000). Bu amagla steril bir
litrelik cam kavanozlarin her birine 200 g ¢avdar, 1 g al¢1 tozu
ve 200 ml distile su konularak bir gece bekletilmistir. Alg1 tozu
¢avdar tanelerinin birbirine yapigmamasi i¢in ilave edilmistir.
Hazirlanan ortam 24 saat sonra kavanoz kapaklari ortasindan
delinmis ve bu delinen kisimlara pamuk konularak 121 °C’de
bir saat siireyle otoklav ortaminda steril edilmistir. Steril edilen
besi ortami kavanozlarm igine 2 haftalik MEPA ortami tizerinde
gelistirilen P. ostreatus'un misel pargalar1 (2-3) ilave edilerek
asilama yapilmustir (Stamets 2000). Kavanozlar dort giinliik
araliklarla misel bilyiimesinin yeknesak bir sekilde olmasi ve
cavdar danelerini tamamen sarmasi i¢in ¢alkalanmistir (Holkar
ve Chandra 2016).

2.4. Pleurotus ostreatus'un substrat materyaline sardirilmasi ve
verim degerlendirilmesi

P. ostreatus izolatinin ¢alismada elde edilen miselleri
kullanilarak hazirlanan bugday samani kompost materyaline
sardirilmigtir. Substrati hazirlamak i¢in kuru bugday samani su
icerisinde 18 saat bekletilmis olup suyu siiziildiikten sonra
121 °C'de otoklav edilmistir. Uygulama sonrasinda elde edilen
saman, steril kosullarda oda sicakliginda  bekletilip
sogutulduktan sonra 40 cm X 40 cm boyutundaki polietilen
torbalara yarim kilo olacak sekil de koyulmustur. Hazirlanan bu
substrat ortamina ¢avdar tanelerine sardirilmis tohumluk
miseller eklenerek ortam karigtirilarak asilama yapilmistir
(Holkar ve Chandra 2016). Karistirma orani tohumluk miseller
substrat materyalinin % 2-3’ii  olacak sekilde yapilmistir.
Karigtirma islemi sonrasinda polietilen torbalara rastgele
delikler agilarak ortam havasimin girisi saglanmustir. Steril
uygulamalara uygun olarak gerceklestirilen agilamanin ardindan
torbalar Akdeniz Universitesi Ziraat Fakiiltesi biinyesinde yer
alan iklim odasina yerlestirilmis ve 22-24 °C de inkubasyona
ortamma almmugtir. Mantar miselinin  saman kompostunu
tamamen sarmasma sonrasinda ortam sicakligi 14-16 °C'ye
ayarlanmistir. Verim asamasinda mantarin yalnizca biyolojik
verimi (g) asilama yapilan her bir polietilen torbadan rastgele
secilen mantar demetlerinin sap ve taban kisminin tartilmasiyla
belirlenmistir (Girmay ve ark. 2016).

3. Bulgular ve Tartisma

P. ostreatus’un saf kiiltiirlerinin elde edilmesi i¢in yaygin
olarak doku kiiltlirii ve sporlardan izolasyon ile ¢ogaltma
yontemi kullanilmigtir (Stamets 2000). P. ostreatus' un kiiltiirde
gelisimi i¢cin ¢ok sayida farkli besi ortami mevcuttur. Bununla
birlikte yapilan g¢aligmalarin ¢ogunda MEA (Stamets 2000;
Nasim ve ark. 2001; Girmay ve ark. 2016) ve PDA (Kumla ve
ark. 2013; Liu ve ark. 2013; Ojwang ve ark. 2015; Holkar ve
Chandra 2016) besi ortamlari tercih edildiginden bu ¢aligmada
da MEA besi ortamu tercih edilmistir. Teshis edilen istiridye
mantarimin sapka ve sap kisimlarindan alinan parcalar kiiltiire
alinarak mantarm izolati elde edilmistir (Sekil 1). P.
ostreatus'un misel tohum iretim calismalar ile ilgili yapilan
arastirmalarda, genellikle izlenen asamalar benzer olmakla
birlikte misel iiretimi igin kullanilan sardirma materyalleri ve
misel miktarlarinda farkliliklar oldugu bildirilmektedir (Igbal ve
ark. 2005; Girmay ve ark. 2016; Holkar ve Chandra 2016).
Literatiirde P. ostreatus’un tohumluk misel iiretiminde tahil
taneleri ve odun talasi yaygmm olarak  kullanildigi
bildirilmektedir. Bu c¢alismada misel sarimi igin ¢avdar
tanelerinin kullanilmasi tercih edilmistir (Sekil 2). Elde edilen
izolatin misellerinin ¢avdar tanelerini 24 °C'de 2 hafta gibi kisa
bir siirede tamamen sardigi belirlenmistir. Cavdar, bugday,
sorgum, dar1 ve musir gibi {rlinlerin tanelerine sardirilarak
hazirlanan tohumluk miseller P. ostreatusun kapali yerlerde
iretiminde odun talagina sardirilarak hazirlanan tohumlar ise
agac kiitik ve govdelerine asilama ile iiretimde tercih edildigi
bildirilmektedir (Stamets 2000). Calismada kullanilan izolatin
istiridye mantarmin geligim stiresi dikkate alindiginda hizli ve
etkin bir sarim giicline sahip oldugu goriilebilmektedir.

Sekil 2. Pleurotus ostreatus misellerinin tohumluk misel tiretimi i¢in
¢avdar tanelerine sardirilmasi.

Figure 2. The Pleuorotus ostreatus mycelia colonizing the rye seed for
spawn production.

P.ostreatus ¢ok farkli tarimsal ve orman iiriin artiklarinda
yetistirilebilmektedir. Bu atik {iriinlerle hazirlanan istiridye
tiretim ortamlarina gelisimi ve gelisimi tesvik eden g¢esitli
maddeler ilave edilerek P. ostreatus’un verim ve Kkalite
ozelliklerinin istenilen yonde gelistirilmesi i¢in en uygun
olabilecek  yetistirme  ortami/ortamlar1  yapilan  birgok
arastirmada belirlenmistir (Oseni ve ark. 2012; Pala ve ark.
2013; Pokhrel ve ark. 2013; Holkar ve Chandra 2016). Tahil
samanlar1 (bugday, ¢avdar, yulaf, piring ve arpa), misir saplari,
sekerkamig1 kiispesi, kahve, c¢ekirdek, bitki artiklari, muz,
meyve, bitkisel artiklari, pamuk tohumu, odun talaslari, kagit
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irtinleri, soya fasulyesi ve diger bir ¢ok bitkisel {iriin artiklar
istiridye mantarinin  yetistirilmesinde  kullanilabilmektedir.
Birgok ¢aligmada P. ostreatus'un bu yetistirme ortamlarindaki
biliylime ve verim parametreleri belirlenmistir (Stamets 2000;
Rajak ve Basu 2011; Girmay ve ark. 2016; Holkar ve Chandra
2016). Calismada istiridye mantarinin bu izolat1 igin kullanilan
gelisim parametreleri Cizelge 1'de belirtilmistir. Mantar
miselinin biiylime ve koloni karakterleri dikkate alindiginda,
caligmada kullanilan izolatin istiridye mantar iiretimi i¢in uygun
bir aday olabilecegi tespit edilmistir. Gelisgim parametrelerine
uygun olarak bugday samani substratina misellerin sardirilmasi
Sekil 3’de, primordium olusumu Sekil 4’de ve mantar gelisimi
ise Sekil 5°de verilmistir. Her gelistirme ortamu igerisine 500 g
bugday samani1 bulunan polietilen ortamlardan ortalama 100 ila
120 g iiriin elde edilmistir.

Cizelge 1. Calismada kullanilan izolatin geligim parametreleri.

Table 1. Growth parameters of the isolate used in the study.

Biiyiime parametreleri  Nisbi nem (%)  Siire (giin) Sicaklik (°C)

Misel dngelisimi % 95 14 24
Primordium olusumu % 95 7 14-16 .
Mantar geligimi % 90 7-10 18 Sekil 5. Bugday saman subsrat1 iizerinde istiridye mantar gelisimi.

Figure 5. Oyster mushroom growth on wheat straw compost.

4. Sonuc

Diinyada ve Tiirkiye’ de gittikge kullanimi ve pazar payi
artan, gida olarak kullanildigi durumlarda besin ve alternatif
olarak kullanildig1 tibbi 6zelliklerinin istenilen seviyede olan P.
ostreatus’un yerli tohumluk misel iretimi ile ilgili lilkemizde
herhangi bir calismaya rastlanmanustir. Ulkemizde ticari
yetistiriciligin yapilmast konusundaki ¢aligmalar ise sinirlidir.
Diinya mantar sektoriinde Onemli konumda olan istiridye
mantarmin yetistiriciliginin iilkemizde de yayginlastiriimasi
biiyik 6nem arz etmektedir. Ulkemizde vetistiriciligi son
yillarda artan P. ostreatus ‘un tohumluk miseller yurt digindan
ithal edilmektedir. Diger taraftan Ulkemizde ki mevcut ticari
tohumluk iiretiminde kullanilan izolatlarin patentleri tohumluk
misel satan ticari kuruluglarin elinde bulunmaktadir. Yapilan
Figure 3. Inoculation of the mushroom spawn into wheat straw arastirma  {ilkemizde toplannus bir P. ostreatus izolat

compost. kullanilarak yerli mantar tohumu ve mantar tiretiminin yapildigi
az sayidaki caligmalardan birisidir. Caligmada elde edilen
izolatin besi ortaminda sektorlesme olmadan gelisimi, tohumluk
iretmek i¢in kullanilan c¢avdar tanelerini hizli bir sekilde
sarmas1 ve substrata sarim ile biiyiime ve verim degeri goz
oniine alindiginda istiridye mantart tiretiminde kullanilabilecegi
belirlenmistir.

i
Sekil 3. Mantar tohumluk misellenin hazirlanan bugday samani
substratina asilanmasi.
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Today, rapid urbanization and rapid population growth increase the pressure on green
spaces which have become insufficient to meet public demands. The active green spaces —
the places essential for individuals to satisfy their longing for nature and to realize their
recreational activities — need to be sufficient in quality and quantity in function in urban
areas. To form green spaces to meet the needs, these spaces need to be designed properly
by determining their quantity and quality. In this regard, it was aimed to establish the
criteria to determine the quality and the quantity of active green spaces in Cukurova district
in Adana, Turkey. In the study, the weighted criteria method was used. This method
involves assigning values and calculations to defined criteria for determining the quality
and quantity of active green spaces in the research area. According to the results, none of
the active green spaces within the studied area is suitable for the highest appropriateness
level; all local parks are at middle appropriateness level, 8.33% of neighborhood parks are
the lowest, 66.67% of them are low and 25% of them are middle regarding appropriateness
levels; 2.7% of the playgrounds are the lowest, while 16.23% of them are low, 67.56% of
them are middle and 13.51% of them high; half of the sport areas are low, while the other
half is high according to appropriateness level. The arrangements, which were made by
taking into account the criteria in the study and based on the importance level priorities of
active green spaces, will be able to raise the appropriateness levels of active green spaces.
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Anahtar Kelimeler:

Aktif yesil alanlar

Adana

Uygunluk siniflari
Agirliklandirilmis 6lgiitler yontemi

Giiniimiizde hizli kentlesme ve yogun niifus artis1 yesil alanlar {izerindeki baskilarin artmasima
sebep olmaktadir. Giderek azalan yesil alanlar halkin ihtiyag ve isteklerine cevap vermekte
yetersiz kalmaktadir. Kentlerde bireylerin dogaya olan 6zlemlerini ve rekreasyon etkinliklerini
gerceklestirebilecekleri alanlar olan aktif yesil alanlarin kent igindeki islevlerini yerine
getirebilmeleri i¢in nitelik ve nicelik olarak yeterli olmasi gerekir. Bu baglamda, Adana kenti
Cukurova ilgesinde aktif yesil alanlarin nitelik ve niceliklerinin saptanmasinda
kullanilabilecek olgiitlerin belirlenmesi ve mevcut alanlarin bu oOlgiitlere uygunlugunun
saptanarak gelistirme Onerilerinin getirilmesi amaglanmistir. Caligmada, agirliklandirilmig
olgiitler yontemi kullanilmistir. Bu yontem, arastirma alaninda aktif yesil alanlarin miktarimi
ve kalitesini belirlemek ig¢in, olgiitlere deger atama ve hesaplamalari igermektedir. Elde edilen
sonuglara gore, aragtirma alaninda herhangi bir aktif yesil alanin en yiiksek uygunluk simnifinda
bulunmadig1 saptanmistir; Semt parklart orta uygunluk seviyesinde, mahalle parklarinin %
8.33" en diisiik,% 66.67'si diisiik ve % 25'i orta uygunluk sinifinda; Oyun alanlarinm % 2.7'si
en disik, % 16.23"4 disiik, % 67.56's1 orta, % 13.51'i yiiksek; Spor alanlarinin ise yarisi
diisiik, diger yaris1 yiiksek uygunluk sinifindadir. Caligmadaki 6lgiitlerin dikkate alinmasiyla
yapilacak diizenlemeler yesil alanlarin mevcut durumun iyilestirilmesini saglayacaktir.

*Manuscript of Master Thesis.

1. Introduction

One of the major problems creating negative effects on the
environment where we live in is rapid and unplanned
urbanization. This problem leads to a gradual reduction in terms
of space size, accessibility and provided opportunities in social
facility areas (especially green spaces) which are important

components of urban life quality. With the functions they
provide, green spaces are of great importance in terms of land
use, both for the whole city and the urbanites. Depending on
their spatial structure and functional characteristics, these are
the functional places generating advantages in terms of the
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physical and social environment within the city (Ceylan 2007).
Green spaces are generally classified into two main groups
which are “active green spaces” and “other green spaces” in the
relevant literature and legal regulations. The term “active green
spaces” refers to the places which provide wide opportunities
and are easily accessible urban amenities (parks, playgrounds,
sports areas etc.) Considering the features and quality of active
green spaces; their purpose of use, their size, equipment status,
and functions are important determinants of urban life quality
(Emiir and Onsekiz 2007).

The “Definitions” title of the Regulation on Principles of
Planning promulgated in the official journal no 18916 on
November 02, 1985 (the 8" subsection under the 3 clause)
defines the term active green spaces as parks, children’s
grounds and playgrounds. The appendix-1 of the amendment
for the same regulation promulgated in the official journal no
23804 on September 02, 1999 determines the total area to be
provided per person as 10 m? Beyond these numerical
determinants, there is no prediction that guides to green spaces
(Manavoglu and Ortagesme 2007). Even if the mentioned
amount of green space per person is achieved either in planning
or in practice, the effectiveness of the active green spaces in
meeting the needs of urban dwellers decreases when evenly
distribution of city units, facility diversity in provided
opportunities and fitting elements with the type of the active
green spaces are ignored. It is important to make them more
qualified in order to ensure more effective use.

Increasing the effectiveness of active green spaces is
possible by primarily determining their quality and quantity in
accordance with the needs and by directing the findings to plan
and practice.

Bulgari

The objectives of the study are specifying the standards and
norms for active green spaces in Turkey, evaluating current
utilization process of active green spaces in Cukurova District
of Adana City and setting forth enhancement possibilities,
specifying the status of the active green spaces in terms of
planning and design standards within the research area and
developing a mathematical method which can be used in
comparison and evaluation.

2. Materials and Methods

The research area covers Cukurova District located within
the Adana metropolitan area. The district, which is located in
the northwest of Adana city, has 4 283 ha of surface area. It
contains 12 neighborhoods and represents 21.5% of the total
residential area of Adana city, which is approximately
20 000 ha. According to the current data by TUIK (2016), the
total population of Cukurova district is 359 315. The locations
of Adana Province and Cukurova district are given in Figure 1.

In this study, 1/1 000 scaled maps, construction plans,
satellite images dated 2011, on-site imaging, plans and reports
related to the area have been used in order to specify current
status of active green spaces. MS Office Excel, SPSS 13 and
CAD (AutoCAD) software have been used in analyzing the data
and creating maps.

At the first stage of the study; literature search has been
made both in Turkey and abroad among local laws and
regulations in order to specify the norms and standards used
while evaluating active green spaces in terms of quantity and
quality. 49 different criteria, which are classified into three
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Figure 1. The location of the research area (Cukurova district) and Adana in Turkey.
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groups (Proportional criteria, leveled criteria, criteria that
cannot be leveled) were used to evaluate active green spaces of
Cukurova district:

1. Proportional Criteria: Criteria in which the relevant value
is converted to proportional values between 0-3.

2. Leveled Criteria: Criteria in which a value between 0-3 is
assigned according to the relative importance of the green space
characteristic.

3. Criteria that cannot be leveled: Criteria in which a value
of 3 is assigned if the green space possesses the relevant
characteristics/facility, and a value of 0 if it doesn’t.

At the second stage of the study, an importance level
coefficient (weight) has been assigned to each of the 49 criteria.
Coefficient definition process has been carried out by 30 experts
(landscape architects, architects, urban and regional planners)
who were asked to assign a value between 1-5 to all criteria.
Values were calculated and considered as the coefficients
(weights) of each criterion. Thereafter, during the fieldworks,
all active green spaces were scored based on the determined
criteria.

At the third stage of the study, depending on the active
green space type, weighted scores and total weighted scores
have been calculated with the help of the following formulas:

WS, (Weighted Score, )= C, (Coefficient a) x CT, (Criterion a)

n
Total Weighted Score = Z Ci..xCTy_,
n=1
Following this stage, in order to specify appropriateness
classes, total weighted scores have been calculated depending
on active green space type and then, using the following
equation, appropriateness levels were defined.

Maximum Weighted Score Depending on Active Green Space
n

Type = ) G ¥ Clae

n=1

. Zﬁ:l Clmn X CTlmn

Appropriateness Level = m x 100

Five different appropriateness classes were defined: the
lowest appropriateness  (0%-20%), low appropriateness
(20.01%-40%), medium appropriateness (40.01%-60%), high
appropriateness (60.01%-80%), and the highest appropriateness
(80.01%-100%). An  appropriateness map  showing
appropriateness classes of the research area has also been
created.

As for the final stage of the study, in order to test the
efficiency of the coefficients and score variables used in the
method and to propose suggestions, the following approaches
have been used:

Approach A (Low Criteria Approach): Means putting in
and/or enhancing the criteria that place in the last 20%
percentile when the arithmetic mean of criteria scores,
depending on the active green space type sorted.

Approach B (High Coefficients Approach): Means putting
in and/or enhancing the criteria that place in the first 20%
percentile when weighting coefficient, depending on active
green space type sorted.

Values corresponding both approaches have been identified
and both approaches have been compared by determining the

quantitative differences of appropriateness classes and
proportional differences of appropriateness levels in the case
that they get the highest scores. Suggestions for increasing the
appropriateness scores of the active green spaces within the
context of neighborhoods have been given by considering the
appropriateness scores obtained as a result of the Weighted
Criteria Method.

3. Research Findings

According to the results of the quantitative analysis, a total
of 87 active green spaces including 2 local parks, 36
neighborhood parks, 37 children’s playgrounds and 12 sports
areas, which are distributed in 10 neighborhoods, exist in the
Cukurova District (Table 1). Any kind of active green space
wasn’t detected in Sambayadi and Esentepe neighborhoods.

Table 1. Number of Active Green Spaces in Cukurova District.

Active Green Space Type

Local Neighborhood Children’s Sport Total

Neighborhoods ~ Parks Parks playgrounds Areas

100. Y1l - 3 3 - 6
Belediye evleri - 4 6 1 11
Beyazevler - 2 3 - 5
Glizelyali - 9 8 6 23
Huzurevleri - 4 3 - 7
Karslhilar - 1 4 -
Kurttepe - - 1 - 1
Mahfesigmaz - 5 4 1 10
Toros 2 4 4 2 12
Yurt - 4 1 2 7
Sambayadi - - - - -
Esentepe - - - - -
Total 2 36 37 12 87

Based on the discussions with specialists and as a result of a
literature search on the standards and norms, 49 criteria have
been determined and classified. Considering the relation
between the criteria and active green space types, all 49 criteria
for local parks (L); 48 criteria for neighborhood parks (N); 39
criteria for children’s playgrounds (CP) and 28 criteria for
sports areas (SF) have been used (Table 2). Criteria’s references
and explanations were given in Table 3.

During the fieldwork, 87 active green spaces were evaluated
by 49 criteria. And Active green spaces’ weighted scores and
total weighted scores have been calculated for all active green
space types. Weighted scores of each criterion have been
calculated by multiplying coefficient and criterion score. Each
active green space’s total weighted score has been calculated by
aggregating whole criteria’s weighted scores. If all the scores
are accepted as 5, the maximum total weighted scores of active
green spaces were found to be 624.15 for local parks, 613.05 for
neighborhood parks, 498.81 for children’s playgrounds and
362.34 for sports areas. After fieldworks, total weighted scores
of local parks are 332.28 and 357.53. The highest total weighted
scores of active green spaces are 351.53 for neighborhood
parks, 327.57 for children’s playgrounds and 192.19 for sports
areas. The lowest total weighted scores of active green spaces
are 21.78, 66.63 and 81.64, respectively.

When their appropriateness classes are evaluated, it has
been observed that none of the active green spaces located in
research area are included in the highest appropriateness class.
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Table 2. Active green space evaluation criteria, characteristics and scores used for evaluation.

Evaluation Criteria and Characteristics Used Score  Evaluation Criteria and Characteristics Used Score
1.Space size (A) (L, N, CP, SA) KT: 3.55 2. Space slope (B) (L, N, CP) KT: 3.60
o For local and neighborhood parks 0-11 383 m? and above 0-3 o 0-2% almost flat and 2-6% gentle slope 3
e For children’s playgrounds 0-8 535 m? and above 0-3 ® 6-12% moderate slope 2
o For sports areas 0-45 520 m? and above 0-3 e 12-20% steep 1
® 20-30% stiff and 30% and above 0
3. Fitting elements appropriate for the disabled (B) (L, N, CP) 4. Presence of ramps for the disabled (C) (L, N, CP, SA)
KT: 4.58 KT: 4.79
e 5 and 6 pieces of appropriate elements 3 o Yes 3
o 3 and 4 pieces of appropriate elements 2 e No 0
e 1 and 2 pieces of appropriate elements 1
o No appropriate elements 0
5. Presence of bordering elements (C) (L, N, CP, SA) KT: 3.74 6. Positional safety of sitting elements (C) (L, N, CP, SA)
e Yes 3 KT: 4.21
e No 0 o Safe 3
o Not safe 0
7. Roads surrounding the park (A) (L, N, CP, SA) KT: 3.42 8. Presence of pedestrian crossings to reach the park (C) (L, N,
o Score for the roads 0-3  CP,SA)KT: 447
e Yes 3
e NO 0
9. Pavement width on the roads to the park (B) (L, N, CP, SA) 10. Plantation maintenance (C) (L, N, CP, SA) KT: 4.37
KT: 3.68 o Well-maintained 3
e 2.25 < Pavement width 3 « Ignored 0
e 1.5 < Pavement width < 2.25 m 2
o Pavement width < 1.5 m 1
o No pavement 0
11. Maintenance of fitting elements (C) (L, N, CP, SA) 12. Presence of a drainage system (C) (L, N, CP, SA) KT: 4.53
KT: 4.53 e Yes 3
o Well-maintained 3 ¢ No 0
o Ignored 0
13. Presence of water surfaces (C) (L, N, CP) KT: 3.58 14. Appropriate plant selection for the use (C) (L, N, CP, SA)
e Yes 3 KT: 4.68
e No 0 e Yes 3
o NO 0
15. Creating appropriate shade effect through plantation (C) 16. Correct positioning and creating signaling effect through
(L, N, CP) KT: 4.47 plantation (C) (L, N, CP) KT: 3.74
* Yes 3 e Yes 3
e No 0 e No 0
17. Presence of visual control through plantation (C) (L, N, 18. Presence of wind control through plantation (C) (L, N, CP)
CP)KT: 4.16 KT: 3.74
e Yes 3 o Yes 3
e No 0 e No 0
19. Appropriateness of the material used in transportation 20. Presence of guidance on transportation network (C) (L, N,
network for the stipulated use (B) (L, N, CP) KT: 4.58 CP) KT: 4.00
e 4 and 5 appropriate features 3 e Yes 3
e 2 and 3 appropriate features 2 e No 0
o 1 appropriate feature 1
o No appropriate feature 0
21. Road width of transportation network (B) (L, N, CP) 22. Appropriate material for climate conditions in group
KT: 4.05 sitting elements (C) (L, N, CP, SA) KT: 4.63
e 2.25 < Road width 3 e Appropriate 3
e 15 <Road width <2.25m 2 e Inappropriate 0
¢ Road width <1.5m 1
* No transportation network 0
23. Situating sitting elements for group use considering climate 24. Ergonomic characteristics of group sitting elements (B) (L,
conditions (C) (L, N, CP, SA) KT: 4.68 N, CP, SA) KT: 4.63
o Situated considering climate conditions 3 o 5 and 6 appropriate characteristics 3
* Not situated considering climate conditions 0 o 3 and 4 appropriate characteristics 2
o 1 and 2 appropriate characteristics 1
» No appropriate characteristics 0
25. Appropriate material for climate conditions in sitting 26. Ergonomic characteristics of sitting elements (B) (L, N,
elements (C) (L, N, CP, SA) KT: 4.74 CP, SA) KT: 4.68
o Appropriate 3 o 5 and 6 appropriate characteristics 3
o Inappropriate 0 * 3 and 4 appropriate characteristics 2
o 1 and 2 appropriate characteristics é

» No appropriate characteristics
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Table 2 (continue). Active green space evaluation criteria, characteristics and scores used for evaluation.
Evaluation Criteria and Characteristics Used Score  Evaluation Criteria and Characteristics Used Score
27. The Size of the children’s playgrounds in neighborhood 28. Choosing harmless materials for children in children’s
(A) (L, N) KT: 4.00 playgrounds and activity areas (B) (L, N, CP) KT: 5.00
e 0-3 096 m? and above for children’s playgrounds 0-3 o 3 appropriate materials 3
2 appropriate materials 2
o 1 appropriate material 1
* No appropriate materials 0
29. Situating playgrounds and activity areas considering 30. The relation between playgrounds and surrounding
climate conditions (C) (L, N, CP) KT: 4.72 elements (B) (L, N, CP) KT: 4.00
o Situated considering climate conditions 3 e Related to 3 elements 3
* Not situated considering climate conditions 0 o Related to 2 elements 2
« Related to 1 element 1
* No relation 0
31. Ergonomic characteristics of play elements (B) (L, N, CP) 32. Play element diversity (B) (L, N, CP) KT: 4.44
KT: 4.78 ¢ 5 and more than kinds of play elements 3
e 5 and 6 appropriate characteristics 3 e 3 and 4 kinds of play elements 2
e 3and 4 appropriate characteristics 2 e 1 and 2 kinds of play elements 1
o 1 and 2 appropriate characteristics 1 o No play elements 0
o No appropriate characteristics 0
33. Presence of appropriate plantation in children’s 34. Sport area size in local and neighborhood parks (A) (L, N)
playgrounds and activity spaces (C) (L, N) KT: 4.67 KT: 3.30
o Appropriate plantation exists 3 e 0-4 132 m? and above for sport areas 0-3
e Appropriate plantation doesn’t exist 0
35. Correct positioning of sport areas (C) (L, N, SA) KT: 4.22 36. Windswept Plantation for Summer Winds in Sport areas
o True positioning 3 (©) (L, N, SA) KT: 4.50
e False positioning 0 o Appropriate plantation exists 3
o Appropriate plantation doesn’t exist 0
37. Appropriate Plantation of Sport areas against Winter Winds 38. Appropriate plantation in sport areas (C) (L, N) KT: 4.39
(C) (LN, SA) KT: 4.50 « Appropriate plantation exists 3
o Appropriate plantation exists 3 o Appropriate plantation doesn’t exist 0
e Appropriate plantation doesn’t exist 0
39. Presence of appropriate floor cover for sport areas (C) (L, 40. Connection presence of sports facilities to main traffic
N, SA) KT: 4.83 route (C) (L, N) KT: 3.67
e Yes 3 ® Yes 3
e No 0 e NO 0
41. Presence of publicity board (C) (L, N, CP, SA) KT: 4.11 42. Presence of amphitheater (C) (L) KT: 3.70
e Yes 3 e Yes 3
e No 0 e NO 0
43. Presence of lavatory-toilet (C) (L, N, CP, SA) KT: 4.68 44. Appropriate material use for dustbins (C) (L, N, CP, SA)
e Yes 3 KT: 3.89
e No 0 o Appropriate 3
o Inappropriate 0
45. Ergonomic features of dustbins (B) (L, N, CP, SA) 46. Presence of lightening elements (C) (L, N, CP, SA)
KT: 3.78 KT:4.33
o 5 appropriate characteristics 3 e Yes 3
o 3 and 4 appropriate characteristics 2 e No 0
« 1 and 2 appropriate characteristics 1
o No appropriate characteristics 0
47. Appropriateness of the space for night Use (B) (L, N, CP, 48. Presence of separate usage area for fountains (C) (L, N,
SA) KT: 4.56 CP, SA) KT: 3.83
e Completely illuminated 3 e Yes 3
o Half illuminated 2 e No 0
e Semi illuminated 1
o Completely dark 0
49. Ideal height for the fountains (C) (L, N, CP, SA) KT: 4.22
e Appropriate 3
« Inappropriate 0

Criterion type: A= Proportional Criteria, B= Levelled Criteria, C= Criteria that cannot be levelled, Green space type: *L= Local Parks, N= Neighborhood Parks,
CP= Children’s Playgrounds, SA= Sport areas, KT: Importance level coefficients (weights).

All of the local parks were found to be in the medium
appropriateness class. Regarding the neighborhood parks,
8.33%, 66.67% and 25% of them fall in in the lowest, low
and medium classes, respectively. As for children’s
playgrounds; 2.7% is in the lowest, 16.23% is in low, 67.56%
medium, 13.51% is in high appropriateness classes. When
sports areas are evaluated, it has been observed that half of

them is in the low and the other half is in the high class.
Figure 2 shows the appropriateness classes of active green
spaces.

When the Approach A (Low Criteria Approach) is
implemented, it has been understood that the primary
problems of local parks, neighborhood parks, and
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Table 3. Criteria’s references and explanations.

Criteria’s references and explanations

1) According to Altunkasa 2004, ideal access distance for local and neighborhood parks is 400 m, for children’s playgrounds it is 400 m and for sports areas
it is 800 m. According to this, ideal amount for each active green space type has been found out by dividing total research area surface area by the area where
access distance for related active green space is effective. Total active green space amount stated to be 22 m? (local and neighborhood parks 8 m?, children’s
playgrounds 6 m?, sport areas 8 m?) by Altunkasa (2004) have been calculated through comparing with the standard total (without stating any type) 10 m?of
active green space per person promulgated in the official journal no 23 804 on September 02, 1999. The result of the calculation for local and neighborhood
parks is 3.63 m?, children’s playgrounds 2.72 m? and sports areas 3.63 m?. The amount of the area necessary for the whole population has been calculated by
multiplying ideal space amount per person by research area population. Ideal space amount considering green space type has been calculated by dividing the
amount of the area necessary for the whole population by the number of parks necessary for research area.

2) Scores stated by Ersoy (1994) have been used.

3) During the evaluation of the criteria, appropriateness amount of 6 elements has been determinative. (1) Footpath width: 1.5 m according to TSI (1999)
12576 (2) Bench: seat width 45cm and backrest height 70 cm (3) Resting area for disabled chairs: beside the benches 90 x 90 cm, (4) Lavatory-Toilet:
Required space size; width 2.25 m, length 2.25 m (5) Litter bins: height of the litter bins 90-120 cm, (6) Fountains: height of the fountains must be 90 cm.
4) According to TSI (1999) 12576, the minimum width of the ramps must be 90 cm, and the maximum slope must be 8%.

6) The distance between the benches and the path should be 60 cm and lightening elements should be present.

7) The number of sides due to the geometrical shape of active green space parcel is accepted as the number of surrounding roads. Each road has been
evaluated according to the types of the roads stated by Ersoy (1994) and the scores assigned for. Total score has been divided by the number of the sides of
the parcel and an average score between 0 and 4 has been calculated. Since the methodology requires all the scores are between 0 and 3, this average score
has been proportioned by 3. Footpaths 4 , Local roads (15 m) and blind streets (15 m) 3, Frontage roads (19.5 m) 2, Secondary roads (24 m) 1, Main roads
(36.5-46 m) 0.

9) Scores stated by Harris and Dines (1998) have been used.

15) Situating plants in a way that they can provide shade for mentioned spaces, means that plants have shade effect.
16) Situating plants in a way that they can provide shade for mentioned spaces, means that plants have shade effect.

17) Masking unpleasant scenes, controlling reflections caused by natural-artificial light sources and preventing spaces from being totally covered by plants
through the appropriate use of plants show that visual control exists.

18) Use of sparsely leaved plants that allow wind blow through, along south and southwest direction and use of densely leaved plants that do not allow winter
winds blow through, along north and northwest direction are accepted as appropriate use of plantation

19) While evaluating this criterion, convenience of material characteristics such as (1) Structural characteristics of the surface material which does not limit
pedestrian use, (2) Appropriate joint density and width, (3) Reflection characteristics of the surface (albedo), (4) Nonslip surface characteristics under rain,
(5) Sufficiency of road infrastructure (tamped soil, stabilized filling or rubble etc.) has been determinant.

20) The relation between the road and use has been considered.

21) Standards stated by Harris and Dines (1998) have been used.
22, 25) Wood is accepted as appropriate material.

23) Spaces situated in the dominant summer wind direction and in the way that the users’ faces are not directly exposed to the sun are accepted as
appropriate.

24, 26) While evaluating the criteria, presence of the characteristics such as (1) Ideal seat height which is 40-45 cm, (2) Ideal seat width which is 35-40 cm,
(3) Backrest, (4) Ideal backrest height which is 50 cm, (5) Ideal angle between the seat and backrest which is 95-105°, (6) Armrest (Uzun 1989) has been
determinant.

27) Considering the idea that playgrounds and sports areas should exist in neighborhood parks, based on the method explained in standard no 1 “space size”,
children’s playground ratio (2.72m?) in 10 m?-active green space amount has been compared with the minimum acceptable value (11383 m?) in
neighborhood parks. As a result of this comparison, 3096m? is the minimum acceptable value for children’s playgrounds located in neighborhood parks. Size
of children’s playgrounds located in neighborhood parks has been specified considering the paths bordering these playgrounds (as parcels).

28) While evaluating the criterion following materials’ appropriateness has been determinant: (1) Grass area or sandy soil, (2) Game elements made of wood
or plastics, (3) Secure connection points.

29) Spaces situated in the dominant summer wind direction and in the way that the users’ faces are not directly exposed to the sun are accepted as
appropriate.

30) While evaluating this criterion, the distance of the spaces to the following has been determinant: (1) Close distance to lavatory-toilet, (2) Close distance
to fountains, (3) Away from the streets.

31) While evaluating this criterion the following characteristics have been determinant: (1) Ideal slide slope, (2) Ideal slide width, (3) Ideal distance between
stairs, (4) Ideal swing height and chain length, (5) Ideal seat width, (6) Ideal seesaw length and height.

32) Instrument diversity such as slide, swing, seesaw, climbing instruments, sandpit has been considered.

33) Thornless, non-poisonous, unattractive plants for bees have been accepted as appropriate.

34) Considering the idea that playgrounds and sports areas should exist in neighborhood parks, based on the method explained in standard no 1 “space size”,
children’s playground ratio (3.63m?) in 10 m*active green space amount has been compared with the minimum acceptable value (11 383m?) in
neighborhood parks. As a result of this comparison, 4 132 m? is the minimum acceptable value for sports facilities located in neighborhood parks. Size of
sports facilities located in neighborhood parks has been specified considering the paths bordering these playgrounds (as parcels).

35) Positioning sports areas in northern direction with an angle of +£7° has been accepted as ideal.

36) Use of sparsely leaved plants that allow wind blow through, along south and southwest direction is accepted as appropriate use of plantation.

37) Use of densely leaved plants that do not allow winter winds blow through, along north and northwest direction is accepted as appropriate use of
plantation.

38) Evergreen, unattractive plants for bees with ideal distance (so that branches shall not lean towards the sports area) is appropriate.

44) Metal, wood, fiberglass and cast concrete have been accepted as appropriate material for dustbins.

45) While evaluating this criterion, the appropriateness of the following characteristics has been determinant: (1) Ideal height, (2) whether being of close
ones or not, (3) ldeal waste throw angle, (4) Appropriate capacity, (5) Binbagged or having buckets.

47) This criterion has been evaluated considering the amount of light provided by lightening elements.

49) Ideal fountain height is accepted as 90-100 cm by Harris and Dines (1998).
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playgrounds are the lack of functional plantation design and
also lack of consideration of the handicapped people in design.
Besides, it has been detected that the fitting elements in the
neighborhood parks and playgrounds are not placed in
accordance with the climate, and the pedestrian crossings that
would provide safe access to the parks are ignored. Also, sports
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areas have problems such as lack of fountains and problems
related to safe access similar to aforementioned spaces.

When approach B (High Coefficients Approach) is
implemented, it has been detected that the constructional
characteristics of fitting elements in all types of active green
spaces are appropriate and climate characteristics are considered
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in positioning. It is observed that when the criteria placing in the
last 20% percentile according to the arithmetic mean sorting of
the active green space types are put in and/or enhanced, the
appropriateness class of local parks, neighborhood parks, and
children’s playgrounds increases. As for sports areas, it is
observed that, when the criteria placing in the first 20%
percentile in weighting coefficient sorting are put in and/or
enhanced, their appropriateness level also increases.

4. Discussion and Conclusion

Urban life quality directly enhances the satisfaction and
changes satisfaction level of individuals in the daily life.
Qualitative effectiveness should be provided to ensure the
success of green spaces and also to increase the quality of life
(Ceylan 2007; Oztiirk and Ozdemir 2013).

In this study, it is possible to determine the quality of green
spaces, which can be revealed by quantity values, by using
evaluation criteria. The more these criteria are used, the better
spaces are analyzed. In this study, active green spaces in
Cukurova district of Adana city have been evaluated in terms of
their appropriateness and efficiency.

Many researchers such as Uzun (1974), Giiltekin and
Altunkasa (1983), Hisarli (1988), Tiirk (1993), Bozkurt (1994),
Eymirli (1994), Ayashgil (1996), Oztiirk and Ozdemir (2013)
mainly studied the green space amount per person defined by
the regulations and space size. In their studies, Cinginoglu
(2001) and Etli (2002) had also addressed fitting element
diversity in addition to space size and space amount per person.
On the other hand, Sorkun (1996) and Levend (2008) had
addressed space size, fitting element diversity, and plantation.
In addition to Sorkun (1996)’s and Levend (2008)’s criteria,
Yagcr (2006) had addressed availability. Virtanen (2017)
indicated that active green space quality can be judged with
various attributes including general condition and maintenance,
specific features and fitting elements for the purpose. Zhang et
al. (2017), in their studies, declared that qualified and usable
green spaces significantly associated with neighborhood
satisfaction, apart from the number of green spaces. In this
study, unlike many other studies, a multi-criteria evaluation was
carried out and the qualities of the green spaces were
determined.

In this study, multiple criteria were used while evaluating
active green spaces. 87 active green spaces were evaluated by
49 criteria and active green spaces’ weighted scores and total
weighted scores have been calculated for all active green space
types. The results show that the lowest total weighted score of
active green spaces is neighborhood parks.

Measuring the amount of green space in urban areas is not
enough alone because they may be in an unqualified situation
and may not serve urban dwellers effectively due to the absence
of a rich fitting element diversity and/or lack of eligible
standards. The study shows this, the size of the space alone is
not sufficient for quality, the neighborhood parks in the
Belediye Evleri and Karslilar neighborhood have a large size
but have low appropriateness class.

In the study, while scoring space sizes, green spaces having
the most appropriate size and above it have been deemed a
score of 3. Other spaces in the same category were scored
according to their relative size. This method has allowed the
size of the spaces to attain real scores that they deserve.
Furthermore, this method has been found in this study and is
specific to this work.

For the active green space standard, no quantity is specified
for each type in the regulation. In this study-specific method,
the total regulation ratios for each species were determined. In
this solution, Altunkasa (2004), which explains the scientific
studies related to the subject, has been utilized. In this study, the
proportions of the green spaces were compared with the legal
values and the per capita values of the active green spaces were
determined separately, so as to the size of the corresponding
urban settlement area for the respective population, the active
green space has been reached to the number and size of active
green that can meet legal standards. If the space size is
evaluated as for size ranges in the scoring sequence as 0,1,2,3,
the space sizes will need to be represented by the same points in
different space sizes. In order to overcome this negativity, the
size of the green spaces is proportionate to the optimal amount
and amount of the area determined as 3 points.

A questionnaire survey was implemented to some
specialists in order to determine the coefficients of the criteria
for another part of the method used in the study. The
coefficients show the importance level of the criteria. These
coefficients were found to be between 3.42 and 5.00 according
to the results of the survey. So, when a criterion obtains the
highest score, the weighted score of the criterion varies between
10.26 and 15.00. The wide difference between the lowest and
the highest weighted scores makes importance levels of the
criteria more apparent.

As a result of the study, appropriateness class of each active
green space has been identified. Unfortunately, it has been
detected that no local parks, neighborhood parks or sports areas
exist either in high or in the highest classes. Similarly, no
playgrounds exist in the highest appropriateness class. Making
improvements in the active green spaces considering the
importance level may advance appropriateness classes of some
spaces.

According to the results of the study, the following
suggestions may be considered in order to improve the quality
of active green spaces of Cukurova district:

1. Particularly, functional plantation design should be
carried out appropriately in local parks. Especially the following
should care:

- Signaling and guidance effect through the plantation

- Wind control through the plantation

- Enhancing appropriate plantation criterion in children’s
playgrounds and activity spaces.

2. Ramps should be prioritized for people with disabilities.

3. Especially in local parks, the following criteria should be
considered:

- Positional safety of sitting elements

- Diverting within the transportation network

- Separate usage area for fountains

- The relation between children’s
surrounding utilizations

- The roads surrounding the area

playgrounds and

4. In local parks, the following criteria for functional
plantation should be considered:

- Wind control through the plantation

- Plantation open to summer winds on sport areas
- Winter winds blocking plantation on sport areas
- Visual control through the plantation
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5. Considering the following criteria in the design stage in
neighborhood parks shall have positive effects:

- True guidance on sport areas

- Positioning children’s playgrounds and activity areas
considering climate conditions

- Positioning sitting elements for group use considering
climate conditions

- Pathways to reach the areas

6. Functional plantation design should be carried out
appropriately on children’s playgrounds. The following criteria
have the highest priority:

- Wind control through the plantation

- Proper plant selection in children’s playgrounds and
activity areas

- Visual control through the plantation

- Signaling and guidance effect through the plantation

7. Additionally, the following criteria should be considered
on children’s playgrounds:

- The establishment of water surfaces

- Pathways to the space for safety accessibility

- Drainage system

- Positioning children’s playgrounds and activity areas
considering climate conditions

8. Constructional characteristics of the elements and their
positioning according to climate conditions in all active green
spaces should be considered.

As a result of this study, making improvements according to
the importance level order may advance appropriateness classes
of spaces. This study can be useful for helping to determine
criteria for active green spaces, to increase the urban life quality
by ensuring the success of green space qualification.
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Anahtar Kelimeler:

Kentsel agik yesil alan
Peyzaj metrikleri
Bornova

Bu arastirmada; Bornova kentsel peyzaji igindeki agik ve yesil alanlarin striiktiiriinii ortaya
koymak amaciyla, kentsel acik ve yesil alan sisteminin bilegenleri olan dogal ve
bitkilendirilmis parca ve koridorlar, 2014 yili arazi kullanim haritast kullanilarak
tanimlanmustir. Bu bilesenlerin striiktiirli; sekiz adet peyzaj metrigi (sinmif alan1 (CA), parca
sayisi (NP), peyzajin oran1 (PLAND), Peyzaj sekil indeksi (LSI), ortalama parca biiyukligii
(AREA_MN), yakinlik indeksi (PROX_AM), siireklilik indeksi (GYRATE AM), mesafe
indeksi (ENN_AM)) kullanilarak analiz edilmistir. Arastirmada, kentsel agik ve yesil alan
sistemi olusturma potansiyeline sahip parca ve koridorlarin kentsel gelisme alani igindeki
oraninin % 45 (% 43 parga, % 2 koridor) oldugu belirlenmistir. Sonuglar ayrica kentsel
gelisme alani iginde diizensiz dagilim gosteren parga ve koridorlarin biiyiik dlgiide dogal
karakterli oldugunu, aralarindaki mesafelerin fazla ve peyzajdaki siirekliliginin diisiik oldugu
gostermistir. Arastirma sonuglari; kentte bir yesil alt yap1 sisteminin bulunmadigini, niceliksel
acidan agik ve yesil alanlarin kentsel peyzaj i¢indeki durumunun yeterli olmadigi, ancak
kentin iginde olmasa da ceperlerinde gelecekte yesil altyapi sistemi olugturmak igin uygun
olarak kullanilmasi halinde kent ekosistemine daha ¢ok katki saglayabilecek onemli yesil
alanlar bulundugunu ortaya koymustur.
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In this study, natural and artificial patches and corridors as the elements of the urban green
areas system were identified using land use map of the year of 2014 in order to reveal the
structure of open and green spaces in the Bornova district. The structure of aforementioned
elements of the open and green space system was analyzed using eight landscape metrics,
which are Class Area (CA), Number of Patches (NP), Proportion of Landscape (PLAND),
Landscape Shape Index (LSI), Mean Patch Size (AREA_MN), Mean Proximity index
(PROX_AM), Radius of Gyration (GYRATE_AM) and Nearest Neighbor Distance
(ENN_AM). It was determined that the ratio of potential elements of the open and green space
system, patches and corridors in the urban development area was 45% (43% patch, 2%
corridor) in total. Moreover, patches and corridors with predominantly natural character were
randomly scattered throughout the urban landscape and showed a very low continuity. In
conclusion, there was no interconnected system of open and green spaces in the study area,
quality and quantity of the existing urban open and green spaces were not very promising but
there was an important reserve of open and green spaces on the fringes of the Bornova district
that can be used for establishing a future green infrastructure.

1. Giris

Agik-yesil mekanlar kentsel peyzajlarin en &nemli

genellikle rastlantisal olarak iiretilmektedir (Hepcan ve ark

bilesenlerinden birisidir (Fung ve ark. 2008; Esbah ve ark.
2009; Hepcan 2013). Ekolojik ve rekreasyonel pek ¢ok islevi
yerine getirirken, kentsel yasam kalitesinin yiikseltilmesine
katki yaparlar. Ancak yesil alanlar diinyanin pek ¢ok kentinde
oldugu gibi iilkemiz kentlerinde de kentin ve kentlinin
ihtiyaglari ile dogal peyzaj bilesenlerinin bir arada diistinildiigii
bir yaklagimla  bir planlama  riind olarak  degil,

2006; Steiner 2011; Hepcan 2013). Peyzaj bilinci gelismemis
ilkelerde agik-yesil alanlarin iglevi ¢ogu zaman bos-artik
alanlarin siislenmesinden 6teye gegememektedir (Steiner 2011).

Yesil altyapi, kirsal ve kentsel peyzajlarda ekosistem
servislerinin saglanmasi ve biyolojik ¢esitliligin korunmasi
amaciyla diizenlenen ve yonetilen dogal, yar1 dogal ve kiiltiirel
alanlarin  biitiinclil olarak planlandigt bir ag anlamina
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gelmektedir (Benedict 2000; European Commission 2013).
“Ekolojik ag” yaklasimlarinin bir alt birimi olarak ABD’de
ortaya ¢ikan bu kavram, yesil alan sistemi olusturmayi
hedeflemekte, kentsel bir yesil omurga olusturulmasinda aktif
rol oynamaktadir (Tokus ve Esbah 2010).

Yesil altyap1 planlari bolge, alt bolge, semt ve mahalle
Olgeginde yapilabilir. Bolge dlceginde milli parklar gibi biiyiik
korunan alanlar ve biiyiik nehir koridorlar1 ele alinirken; alt
bolge 6lceginde kent koruluklari, kii¢iik 6l¢ekli korunan alanlar,
akarsu koridorlari, rekreasyonel koridorlar, kiyr kumullari; semt
Olgeginde kent parklari, kiigiik akarsu-dere koridorlari, oyun
alanlari, koruluklar, sulak alanlar ve mahalle 6l¢eginde ise yol
agaclari, ev bahgeleri, mezarliklar, kiiciik dereler ve tarim
alanlar gibi bilesenler plana dahil olur (Davies ve ark. 2015;
European Environment Agency 2011).

Yesil altyapr planlamasinin amaclari; mevcut yesil alanlar
degerlendirmek ve kaybini-tahribini onlemek, yesil alanlarin
kalitesini ve ¢esitliligini  arttirmak, stratejik baglamda
yaklasarak yesil alanlart birbiriyle baglanti kilmak ve
miilkiyetine bakilmaksizin biitiin yesil alanlar1 dikkate almak
olarak sayilabilir (Davies ve ark. 2015).

Peyzaj yapisinin (striiktiir) analiz edilmesi, peyzaji olusturan
unsurlar arasindaki iligkilerin agiklanmasi agisindan onemlidir.
Peyzaj yapisi ve fonksiyonu arasindaki iligkinin ortaya
konulmasi, planlanan aktivitelerin ekolojik sisteme olast
etkilerini tahmin etmede ve bu yonde planlama kararlarini
yonlendirmede rol oynayabilir (Botequilha Leitao ve ark. 2006).
Peyzaj analizi sonuglar1 diger planlama c¢aligmalarmin yaninda
yesil altyap1 planlarina altlik saglamaktadir.

Kent ve kent yakin ¢evresindeki yesil alanlarin olusturdugu
yesil altyapinin kompozisyonu, konfigiirasyonu ve degisiminin
analizi, bir¢ok bilimsel arastirmaya konu olmustur (6rnegin
Kong ve ark. (2005), Uy ve Nakagoshi (2007), Zhou ve Wang
(2011), Emecan (2015), Yildirim ve Ortagesme (2016)).

Izmir kenti, 1950°’li yillardan sonra hizh bir kentlesme
siirecine girmistir. Bu siiregte metropol ilgelerden biri olan
Bornova’nin kentsel peyzaj deseni zaman i¢inde dnemli 6lgiide
degismistir. Bu arastirmada; Bornova kentsel peyzaji igindeki
yesil alanlarin striiktliriinii ortaya koymak ve bu baglamda
planlama onerileri gelistirmek amaciyla 2014 yilindaki kentsel
yesil altyapist (agik ve yesil alan sistemi) peyzaj metrikleri
kullanilarak analiz edilmistir.

2. Materyal ve Yontem

2.1. Materyal

Aragtirma materyalini arastirma alani ile birlikte 2014 tarihli
WorldView2 (Pan+MS bundle) (50 cm yersel ¢oziiniirliik) uydu
goriintiileri, 1/25 000 dlgekli topografik haritalar, bu haritalara
ait sayisal yiikseklik verisi olugturmaktadir.

Arastirma  alam Bornova ilgesinin 8210  km?
biiyiikliigiindeki kentsel gelisme alanidir (38° 34' 21" ve 38° 21"
51" Kuzey, 27° 09' 10" ve 27° 20' 58" Dogu) (Sekil 1). Tiirkiye
Istatistik Kurumu 2015 yili Adrese Dayali Niifus Kayit Sistemi
veri tabanina gére toplam niifusu, 435 162’dir (TUIK 2015).

1900’lerin baslarna kadar Izmir kentinin bir banliydsii
konumunda olan Bornova o yillarda ¢ogunlukla tiiccar
ailelerden olusan Levantenlerin yagsadigi biiyiikk bahgeli
villalarin diginda, biiyiikk 6lgiide tarim alanlariyla kapliydi.
1960°li yillardan itibaren Izmir kentinde yasanan hizh
kentlesme sureci, Bornova’da da benzeri sekilde yasanmus,

tarim alanlart ve bahgeli konutlar yerlerini ¢cok kiiciik ya da hig
bahgesi olmayan apartman bloklar tarafindan karakterize edilen
yogun dokulu bir kentsel yerlesime birakmgtir (Hepcan ve ark.
2013).

2.2. Yontem

Yontem, veri Uretimi ve veri analizi asamalarindan
olugsmaktadir. Veri iretimi asamasinda; topografik harita,
sayisal yiikseklik verileri, WorldView2 ve IKONOS (2005)
uydu goriintiilerinden yararlanilmistir.  Sayisal  yiikseklik
modeli, 10 metre hassasiyetli sayisal yiikseklik verilerinden
Arcinfo 10 (ESRI 2011) yazilim 3D Analyst modiili
kullanilarak tretilmistir. WorldView2 uydu goriintiileri kamera
kalibrasyon bilgileri, sayisal yiikseklik modeli ve IKONOS
uydu goriintiisiinden yararlanilarak ERDAS 9.1 Professional
(Leica Geosystems 2006) yazilimi kullanilarak ortorektifiye
edilmistir.  Ortorektifiye goriintii {iretiminde yer kontrol
noktalar1 IKONOS goriintiisii tizerinden elde edilmis ve her bir
gergeve icin ortalama 20-25 yer kontrol noktasi seg¢ilmistir.
Ortorektifikasyon islemi tamamlanan gorlintiilerden mozaik
goriintli elde edilmis ve arazi kullanim haritas1 bu mozaik
goriintiiden 2. diizey CORINE (Coordination of Information on
the Environment) alt smiflar1 esas alinarak, ckran
sayisallagtirmas1 yoluyla tretilmigtir (Bossard ve ark. 2000).
Siiflandirma, arazi gézlemleriyle desteklenmistir.

Arastirma alaninda kentsel agik ve yesil alan sistemini
olusturan Dbilesenlerden parca ve koridorlarm tipolojileri
tanimlanmig, bu kapsamda arazi kullanim haritalart; (1) yapili
alanlar (yapili alanlar, endiistriyel alanlar, otoyollar, hava alani,
¢Op depolama alanlari, tas ocaklart), (2) bitkilendirilmis kentsel
yesil alanlar (kent parklari, okul-kampiis bahgeleri, mezarliklar,
oyun alanlari, su kiyist rekreasyon alanlari, konut bahgeleri, yol
kiyist vejetasyonlari, bitkilendirilmis pargalar, tarim alanlari,
zeytinlik alanlar ve meyve bahgeleri, su kanallar1) ve (3) dogal
karakterli kentsel yesil alanlar (maki, frigana ve orman
vejetasyonlari, agaglandirma alanlari, bos/tahrip olmus alanlar,
akarsu koridoru) olmak iizere 3 smif altinda yeniden
smiflandirilmis, veri hassasiyeti 5 m x 5 m olarak belirlenmistir.

Kentsel agik ve yesil alan sistemini olusturan elemanlarin
striiktlirel analizinde; smif alant (CA), parga sayist (NP),
peyzajin oran1 (PLAND), peyzaj sekil indeksi (LSI), ortalama
parga biyiikliigi (AREA_MN), yakinlik indeksi (PROX AM),
stireklilik indeksi (GYRATE_AM), mesafe indeksi (ENN_AM)
olmak {izere sekiz adet peyzaj indeksi/metrigi ve FRAGSTATS
3.4 yazihm kullanilmistir (McGarigal ve Marks 2003;
Botequilha Leitao ve ark. 2006).

3. Bulgular

Biiyiik 6l¢iide Bornova ovasi iizerinde gelisme gdsteren,
temelde konut ve sanayi alanlar1 tarafindan karakterize edilen
ilgenin yapilasms alam 44.91 km? biiyiikliige sahip olup kentsel
gelisme alaninin % 54.7’sini olusturmaktadir. Kent merkezi ve
yakin ¢evresinde binalar ¢ok katli ve bitisik nizamda insa
edilmistir. 18. ve 19. ylizyilda insa edilen Levanten evleri
diginda genis bahgeli miistakil konutlar bulunmamaktadir. Buna
karsilik Bornova’nin yeni gelisme alanlarinda kiigiik bahgelerle
cevrili ¢ok kath apartman ya da 2-3 katli miistakil konut
tiplerine rastlanmaktadir.

Bornova’da kentsel agik ve yesil alan sistemi olusturma
potansiyeline sahip par¢a ve koridorlarin kentsel gelisme alani
icindeki orani % 45°tir. 35.56 km? alan kaplayan parcalarin
kentsel gelisme alanindaki orani yaklasik % 43, koridorlarin ise
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TURKIYE

lzmir

Bornova . __ . Kentsel Geligme Alani

Sekil 1. Arastirma alaninin cografi konumu.
Figure 1. Location of the study area.

yaklasik % 2°dir (Sekil 2) (Cizelge 1-2). Pargalar tipolojilerine
gOre; tarim arazisi, zeytinlik, kampiis, mezarlik, bahce, dogal
alan, agik alan ve park olarak smiflandirlmigtir (Cizelge 1).
Frigana, maki ve kizilgam ormanlar tarafindan karakterize
edilen dogal vejetasyon Ortiisiine sahip pargalar parga
tipolojileri icinde baskin arazi Ortiisiinii olusturmaktadir.
Agirliklt olarak yapilagmis alanin ¢eperlerindeki yamaglart
kaplayan bu alanlar parcali bir yapi1 sergilemektedir.

Zeytinlikler, parca tipolojileri icinde biiyiiklik agisindan
ikinci sirada yer almaktadir. Genis zeytinlikler biiyiik ol¢iide
dogal alanlara komsu olan ve yapilasmis alam1 gevreleyen
yamaglar iizerinde yer almakta ve 6.27 km?lik bir alan
kaplamaktadir (Sekil 2; Cizelge 1).

Acik alanlar, yap1 adalar1 arasindaki bos alanlar ya da yol
kiyisinda bulunan heniiz yapilagmamis alanlar olup, kentsel
peyzajda toplamda 4 km? biiyiikliigiinde alan kaplamaktadir.
Agirlikl olarak, ilgenin giineyinde ve dogusunda diize yakin ve
az egimli alanlarda genis pargalar seklinde dagilim gosteren bu
alanlar dogal vejetasyonun zarar gordiigii ya da tarim
arazilerinde tarimsal iiretimin birakildig1 parcalardir. Uzerinde
bitki Ortlisii bulunmamakta veya mevsimsel otsu vejetasyon
geligme gostermektedir.

Bornova ilgesinin bilyiikk 6l¢lide tarim arazileri iizerinde
yayildig1 diistiniildiigiinde onceleri kentsel doku igindeki genis
pargalar kaplayan tarim alanlarinin goriiniimii, yapi adalar
arasinda kalan kiiglik parcalar seklindedir.
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Ege ve Yasar Universitelerinin kampiisleri ilgenin
merkezinde yaklagik 3 km? biiyiikligiinde alan kaplamaktadur.
Yasar Universitesi kampiisii tek, Ege Universitesi kampiisii ise
Ankara Caddesi ve Bornova Caddesi nedeniyle {i¢ boliimden
olusmaktadir.

Bahgeler; kamu binalari, ticaret alanlart ve konut
bahgelerinden olugsmaktadir. Bornova kentsel gelisme alaninda
diizensiz bir dagilim gosteren bu alanlarin kentsel gelisim alani
icinde kapladigi yer toplamda 2.12 km?dir. Konut bahgeleri
nispeten genis parsellerden olusurken, apartman, kamu binalart
ve ticaret merkezlerinin bahgeleri kii¢iik parseller seklindedir
(Sekil 1; Cizelge 1).

Kent parklarinin  kentsel gelisme alanindaki toplam
biiyiikligii 1 km? dir. Bornova’daki parklar Bityiikpark ve Asik
Veysel Rekreasyon Alani diginda biiyiik 6l¢iide orta ve kiigiik
boyutlardaki mahalle parklarinca karakterize edilmektedir.
Parca tipolojisinde en kiigiik alan 0.76 km? ile mezarliklara
aittir. Kent merkezindeki eski yabanci mezarliklar1 disindaki
tiim mezarliklar kentin g¢eperlerinde yer almaktadir (Sekil 2;
Cizelge 1).

Bornova’da koridorlar tipolojik olarak dort alt gruba
ayrilmistir. Kentsel gelisim alaninda oldukca kiigiik bir alan
kaplayan bu alanlar; akarsu koridoru, su kanali, dogal koridor
ve acik alandir (Cizelge 1). Akarsu koridorlarmin bir boliimil
dogal yataklarinda akmakta olup, kent iginden gegen boliimleri
acik ya da kapali beton kanallara alinmistir.
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Sekil 2. Kentsel agik yesil alan sistemi bilesenleri.
Figure 2. The elements of the urban green infrastructure.
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Cizelge 1. Bornova kentsel matrisinde bulunan yesil alt yap1 elemanlari.

Table 1. The elements of green infrastructure in the urban matrix of

Bornova.
Tipoloji Alan (km?)
Tarim arazisi 1.48
Zeytinlik 6.27
Kampiis 2.95
Mezarlik 0.76
Parca Bahce 212
Dogal vejetasyon 16.27
Acik alan 4.07
Park 1.00
Akarsu koridoru 0.57
Su kanali 0.44
Koridor Dogal vejetasyon 0.72
Agik alan 0.48
Cizelge 2. Analiz sonuglari.
Table 2. Results of the analysis.
Yapilasmis alan Par¢a Koridor
CA 4491.23 3495.86 223.02
NP 42.00 1845.00 194.00
PLAND 54.70 42.57 271
LSI 37.67 39.75 28.59
AREA_MN 106.93 1.89 1.14
GYRATE_AM 3304.00 520.33 498.80
PROX_AM 4535.11 3961.88 75.27
ENN_AM 12.99 23.71 287.24

Bunun disindaki kiigiikk dereler ise kentsel gelisim siirecinde
tizerleri kapatilarak yap1 adalarina donligmiistiir. Dogal
koridorlar, ¢izgisel/dogrusal sekil 6zellikleri nedeniyle koridor
olarak tanimlanan dogal vejetasyon oOrtiisiiyle kapli alanlardir.
Acik alan niteligindeki koridorlar ise ¢ogunlukla karayolu
kenarlarinda bulunan, dogrusal-koridor 6zelligi tastyan, agirlikll
olarak iizerinde otsu bitkiler barindiran ¢ok az sayida da olsa
¢ok yillik odunsu bitki barindiran alanlar tarafindan karakterize
edilmektedir.

Striiktiir analizlerinde dogal karakterli ve bitkilendirilmis
parga sayisi (NP) 1845 olarak saptanmustir. Biiyiikliik agisindan
olduk¢a cesitlilik gosteren bu alanlarin ortalama parga
biytikligi degeri ise (AREA_MN) 1.89°dir. Bu rakamlar ¢ok
pargali bir yapiya isaret etmektedir (Sekil 2; Cizelge 2).

Parca ve koridorlarin siireklilik indeksi (GYRATE AM)
degeri birbirine yakin iken, yapilasmis alanin altt kat daha
fazladir. Bu durum agik ve yesil alan sistemi bilesenlerinin
kentsel peyzajdaki siirekliliginin  diisik oldugunun bir
gostergesidir. Kentsel peyzaj deseninde agik ve yesil alan
sistemini olusturabilecek genis ve biitiinliik gosteren pargalar
agirlikli olarak gelisme alaninin ¢eperlerinde yer almaktadir.
Kiigiik ve orta biiyiikliiklerdeki parcalarin ise kentsel peyzaj
icinde diizensiz bir dagilim gosterdigi goriilmektedir. Kentsel
doku iginde bulunan en biiyiik parcalar Ege Universitesi
Kampiisiine ait pargalardir.

Bornova’nin kentsel gelisim alani i¢inde 194 adet koridor
tamimlanmustir. Kentsel doku iginde olduk¢a kiigiik bir orana
sahip bu koridorlarin ortalama parga biiyiikliigiiniin 1.14 olmas,
koridorlarin  kiigiik boyutlarda oldugunu ifade etmektedir.
Pargalarin yakinlik indeksi degeri (PROX_ AM) 3961.88 iken
koridorlarin yakinlik indeksi degerinin 75.27 olmasi, kentsel
gelisim  dokusu igindeki  koridorlarin  birbirine  uzak
konumlandigini, dolayisiyla koridorlar arasinda fiziksel olarak
yalitlmighgin fazla oldugunu gostermektedir. Benzer sekilde
mesafe indeksi (ENN_AM) degerinin yiiksek olmasi koridorlar
arasindaki mesafelerin fazla oldugunu teyit eden diger bir
gostergesidir (Sekil 2; Cizelge 2).

Kentsel gelisim alanini tamamu degerlendirildiginde; yapili
alan ve parcalar mesafe indeksi agisindan yakin deger almustir.
Koridorlarin mesafe indeksi degeri ise yapilt alan ve parcalarin
yaklagik 15 katidir. Bu durum, agik ve yesil alan sistemini
olusturan pargalar arasindaki mesafelerin az, koridorlar
arasindaki mesafelerin yiiksek oldugunu ifade etmektedir
(Cizelge 2).

Kentsel peyzaj desenini olusturan bilesenlerin 28.59 ile
37.67 arasinda degisen peyzaj sekil indeksi (LSI) degerlerinde
dikkate deger bir farklilik olmamasi, bu peyzaj elemanlarmin
sekil yoniinden basit bir yapiya sahip oldugu anlamina
gelmektedir (Cizelge 2).

4. Tartisma ve Sonug

Bu aragtirmada; Bornova ilgesinin giincel durumuna 1sik
tutmas1 amaciyla 2014 yilindaki kentsel yesil alt yapis1 peyzaj
ekolojisi temelli bir yaklasimla peyzaj metrikleri kullanilarak
analiz edilmistir.

Arastirma sonuglar1 agik ve yesil alanlarin pargali bir yap1
ve diizensiz bir dagilima sahip oldugunu, Bornova’da ekolojik
ve rekreasyonel islevlere sahip kentsel bir agik ve yesil alan
sisteminin (agik ve yesil alanlar agi ya da yesil altyapi)
bulunmadigini gostermistir. Bu durum birgok kentin ortak
sorunudur, Ornegin Uy ve Nakagoshi (2007) Vietnam’in
bagkenti Hanoi’deki yesil alanlarin olusturdugu desenin kiigiik
pargalardan olusan pargali bir yapiya sahip oldugunu
belirlemistir. Benzer sekilde Kong ve ark. (2005) Jinan (Cin)
kent merkezinde yesil alanlarin diizensiz bir dagilim desenine
sahip oldugunu saptamistir.

Bununla birlikte kentsel gelisme alaninin yaklasik % 45’inin
yesil altyapi1 sisteminin bir pargasi olabilecek potansiyele sahip
oldugu belirlenmistir. Diger bir degisle Bornova igin
giiniimiizde yesil altyapinin bilesenleri biiyiik 6lgiide mevcut
olup, yapilmasi gereken bu elemanlarin ¢ok islevli ve birbiriyle
fiziksel-islevsel olarak baglantili bir sisteme doniistiiriilmesi/bir
yesil altyapinin olusturulmasidir. Farkli tipolojilere sahip bu
peyzaj elemanlarmimn % 43’ parga, % 2’si ise koridor
niteligindedir. Parcalarin % 59°u, koridorlarin ise % 65’1 dogal
karakterlidir. Burada vurgulanmasi gereken nokta; bunlarin
kentsel peyzajda diizensiz bir dagilim gdstermesi ve biiyiik
bolimiiniin kentsel peyzaj dokusu iginde degil, ¢eperlerinde yer
almasidir (Sekil 2). Bu sonuglar Tokus (2012)’un Sartyer
(istanbul) ilgesindeki yesil ag elemanlarm analiz ettigi (% 82

parga, %4 koridor) c¢alismanin sonuglariyla benzerlik
gostermektedir.
Kentsel peyzajlarin i¢inde veya kiyisinda bulunan

pargalanmamus, biitiinliiglinii koruyan genis pargalar seklindeki
dogal alanlar, tiirlerin kentsel doku boyunca hareket etmesine
olanak saglar (Forman 2008). Bornova’nin ¢eperinde yer alan
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% 58 oranindaki dogal alanlar, ilge igin bu baglamda ciddi bir
potansiyel sunmaktadir.

Ilge, giiniimiizde kuzey ve dogudaki egimli alanlar {izerine
yayllma egilimi gostermektedir. Bu durum, Cevre Diizeni
Plani’nda kentsel gelisme alani olarak tanimlanan ¢eperlerdeki
bu dogal alanlar1 yapilagmis alanlara doniisme riski altinda
birakmaktadir. Bu alanlarin kayb1 Bornova igin 6nemli olumsuz
sonuglar doguracak ve yukarida sozii edilen agik ve yesil alan
sistemi olusturma ve kentsel peyzaj iginden baslayan ve
¢eperlere dogru yayilan yesil yollar ya da ekolojik koridorlar
tesis etmeyi neredeyse imkansiz hale getirecektir.

Izmir Biiyiiksehir genelinde oldugu gibi Bornova’da da kent
parklart ilgenin oldukga kiigiik bir boliimiinii kaplamaktadir
(Hepcan 2013). Parklar, ozellikle yapilagsmanin yogun oldugu
kentsel peyzajlarda biyolojik ¢esitliligin muhafaza edilmesinde
¢ok Onemlidir (Cornelis ve Hermy 2004). Bornova’daki
parklarin biiyiik bolimii kiiciik boyutlu parklar seklindedir.
Dolayisiyla Biiylikpark ve Asik Veysel Rekreasyon Alani
ilcenin en genis kent parklari olarak potansiyel agik ve yesil
alan sisteminin/agimin en 6nemli bilesenleri arasindadir. Mevcut
yapilagsmis kent dokusunda yeni agik ve yesil alanlar tesis etmek
neredeyse imkansizdir. Ancak yeni acik ve yesil alanlar
olusturmak veya mevcutlart genisletmenin bir yolu kentsel
doniisiim uygulamalaridir. Bunu bir firsat olarak goriip agik ve
yesil alan miktarinin arttirmak, akarsu koridorlarini yeniden ele
almak ve bir agik-yesil alan sistemi kurmak olasidir.

Kentsel peyzajlardaki tarim arazileri iretim disinda,
insanlar1 toprakla bulustururken kent halkina rekreasyonel
olanaklar saglar, habitat olusturarak yaban hayatin1 destekler ve
stirdiiriilebilir kentlerin gelismesine katkida bulunur (Coskun
Hepcan 2014). Forman (2014), Londra ve Chicago gibi bazi
kentlerde kentsel peyzaj dokusu iginde dogal vejetasyon
ortiistiyle kapli genis ve biitlinliiglini koruyan pargalarin
bulunmamasi nedeniyle, tarim alanlarinin kentsel yabanil
tiirlerin baslica habitatlar1 konumunda oldugunu
vurgulamaktadir. Bu baglamda Bornova’da yapilasmis alanda
hemen hi¢ kalmasa bile ¢eperdeki tarim alanlarinin korunmasi
biiyiikk 6nem tagimaktadir.

Kentsel peyzajlardaki bahgeler, barindirdiklar1 biyolojik
cesitlilik ve ekolojik islevleriyle agik ve yesil alan sistemi
agisindan  Onemli elemanlar olarak kabul edilmektedir
(Akinnifesi ve ark. 2010; Beumer ve Martens 2015; Williams ve
ark. 2015). Ozellikle kent merkezinde bulunan Levanten
villalarmin/evlerinin bahgeleri kent ekolojisi ve kentsel yaban
hayat1 agisindan ¢ok degerli habitatlardir (6zellikle kus tiirleri
bakimindan). Bu bahgelerin mevcut haliyle ve &zelikle yap1
yogunlugunu arttirmadan korunmalari Bornova igin oldukga
onemli bir kazanim olacaktir.

Ege Universitesi Kampiisii, Bornova’da en genis
bitkilendirilmis alan1  olusturmaktadir. Kampiisiin diger
bolimlerinde yogun bir yapilasma olsa da, lojmanlar

yerleskesinde bulunan parcalanmamis fisttk ¢ami korulugu,
sagladig1 ekolojik hizmetler baglaminda ilgenin acgik ve yesil
alan sisteminin ¢ok degerli bir bilesenidir. Kampiiste yiiriitiilen
bazi bilimsel caligmalarda (6rn Kurun 2001, Kaya 2005;
Coskun Hepcan ve Hepcan 2017) bu alanlarm kus tiirleri
acisindan onemli habitatlar oldugu belirlenmistir.

Benzer sekilde mezarliklar da acgik yesil alan sistemi
acisindan dikkate deger potansiyele sahiptir. Adams ve ark.
(2006) ozellikle eski mezarliklarin, yash agaglari igermesi
nedeniyle birgok yabanil tiire beslenme ve barinma ortami
saglayarak kentin biyolojik cesitliligine katkida bulundugunu

belirtmektedir. Bornova’da yapilasmis alan igindeki kalan eski
mezarliklarin bu anlamda 6nemini vurgulamak gereklidir.

Acik ve yesil alan potansiyeli tastyan koridor tiirleri, ilgede
cok az (% 2) bir alan kaplamaktadir. Bu nedenle ¢esitli form ve
genisliklerde bitkilendirilmis yeni koridorlarm olusturulmasina
gereksinim vardir. Little (1995)’in vurguladigi gibi, var olan ya
da olusturulan koridorlarin baglantisiz koridorlar olarak tek
kalmalarint 6nlemek i¢in dogal ya da bitkilendirilmis parcalarla
fiziksel olarak iliskilendirilmesi ©Onemlidir. Bu kapsamda
Bornova’da 10 metre ve iizerindeki genislige sahip sokaklarin
ve ¢evreyolunun agaglandirilmasiyla 112 km, demiryolu
cevresinin agaglandirilmasiyla 1.5 km, akarsu yataklarinin
iyilestirilmesiyle 17 km ve enerji iletim hatlarinin altinda kalan
alanlarin bitkilendirilmesiyle 4 km uzunlugunda koridorlarin
olusturulmast ve bu sayede mevcut yesil pargalarin bir
boliimiiyle fiziksel baglantilarin kurulmasi miimkiindiir.

Bu aragtirma sonucunda elde edilen bulgular Ozetle
yorumlandiginda; kentte bir yesil alt yapr sisteminin
bulunmadigi, niteliksel ve niceliksel agidan agik ve yesil
alanlarin kentsel peyzaj igindeki durumun yeterli olmadigi,
ancak kentin iginde olmasa da ceperlerinde yesil altyap:
sisteminin pargast olabilecek yesil alanlarin bulundugu ortaya
¢ikmaktadir.

Sonug olarak, oncelikle kentin ¢eperlerindeki yukarida ad:
gecen bu stokun olabildigince korunarak bir acik ve yesil alan
sistemi olusturmak i¢in kullanilmasi gereklidir. Ayrica kentteki
yapilasmis alan i¢inde de mevcut yesil alanlarin kalitesini
arttirma yoniinde yapilabileceklerin yansira kentsel doniigim
uygulamalar1 da bazi yeni firsatlar sunmaktadir. Bu uygulamalar
yeni ve olabildigince bilyiik boyutlu agik ve yesil alanlar
yaratmak ve bunlari g¢eperdeki alanlara dogal ve/veya insan
yapist koridorlar vasitasiyla biitiinlestirmek i¢in kullanilabilir.
Bunlar hayata gegirebilmede kilit nokta ise, bir agik ve yesil
alan planlamasi yapilmasidir. Planlama ile iiretilecek agik ve
yesil alanlar basta yaban hayati koruma ve gelistirme, yagis
suyu yonetimi gibi pek ¢ok ekosistem hizmeti agisindan ¢ok
daha islevsel olacak, kent i¢i ve yakin ¢evresinde bir omurga
islevi gorecektir.
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Rural development for many developing countries depends on modern technologies and
innovations which are developed by public research institutes and universities, or imported by
developed countries. Two key factors may play major role on the use of technology by farm
operators; one of them is public and private organizations disseminating recent innovations to
rural areas; and the other factor is farm operators’ socio economic characteristics and
information seeking behavior influencing their decisions for information sources. This study
was conducted to search for pomegranate producers’ sources of all agricultural techniques and
economical information. Socio-economic characteristics and information- seeking behavior
influencing farmers’ decisions to select their information sources was also the purpose of the
study. Data was collected from a sample of 98 producers in Antalya province of Turkey.
Information sources used by producers were classified into traditional and modern information
sources.
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Gelismekte olan birgok iilkede kirsal kalkinma kamu arastirma enstitiileri ve tiniversiteleri
tarafindan gelistirilen veya gelismis iilkelerden ithal edilen modern teknolojilere ve
yeniliklerin varligina baghdir. Ciftgilerin teknoloji kullaniminda karar verme davramiglart
tizerinde iki onemli faktér rol oynayabilir. Buna gore bunlardan ilki yenilikleri kirsal alanlara
yaymak i¢in kamu ve 6zel kuruluslarin etkinlikleri, diger faktor ise giftgilerin sosyo-ekonomik
ozellikleridir. Bu ¢aligma nar lreticilerinin tarim teknikleri ve ekonomik konulardaki bilgi
kaynaklarini arastirmak i¢in yiiriitiilmiis olup ¢iftgilerin bilgi kaynaklarmni se¢gme kararlarini
etkileyen sosyo-ekonomik 6zellikler ve bilgiye ulasma davraniglar arastirilmistir. Aragtirmada
kullanilan veriler Antalya ilindeki 98 iireticiden toplanmustir. Ureticiler tarafindan kullanilan
bilgi kaynaklari geleneksel ve modern bilgi kaynaklari olarak ele alinmustir.

1. Introduction

Pomegranate has become production, consumption and
trade product due to recent developments and work in field of
production techniques, storage and transportation. Turkey is
motherland of pomegranate. It is grown almost in every region
of every country. The numbers of pomegranate gardens are
increasing in Mediterranean and Aegean region especially
during last few years (Anonymous 2011). With time,
pomegranate production is increasing in Antalya. Being a
healthy fruit and due to climate compatibility pomegranate
production is increasing in the region.

The acquisition, development, sharing, and use of
information are very important in agriculture sector. Efficiency
in flow of information and technology in agricultural activity
plays important role in promoting agriculture development and

raising standard of living. For this reason, producer should
know how to use information sources in agriculture production
(Roling 1988; Ozcatalbas 1992; Torun 2011). Adoption of
modern technology by farmers and dissemination to large
masses increases productivity and profit in short term and in the
long term increases standard of living in rural areas (Yalgin and
Boz 2007). Extension and advisory services existing in a
country affects the pace of technology dissemination
(Ozgatalbas 2000; Imran and Ozcatalbas 2015). In this situation,
information sources of producers are very important. In this
way, a study on from whom producer get information at various
stages of production like production technology, storage,
marketing, and how to benefit from consultancy and advisory
services is very important in area like Antalya (which isan
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important region for pomegranate production). The present
study aims at analysis of pomegranate producer’s sources of
information and how they are benefiting from advisory and
consultancy services, and to discuss necessary conditions to
improve the effectiveness of the advisory services.

2. Materials and Methods

The main material for the study consists of data collected by
face to face interview with pomegranate producers in Aksu,
Dosemealti, Manavgat and Serik districts of Antalya Province.
Taking into account, views of technical staff of Provincial and
District Agriculture Directorate and records from Farmer
Record System; 4 districts with 55.6% of pomegranate farm
area and 58.3% of production of Antalya, and villages that can
represent each district in term of agriculture structure were
determined. According to data obtained from records 98
producer were selected to interview with stratified sampling
method. The size of the pomegranate area was taken into
account in the sample. Chi-square, frequency percentages and
cross tabulation methods are used for purpose of data analysis.

3. Results and Discussion

The average age of household head in the study area is 49.7,
all of our respondents are literate with minimum of primary
education. Size of household head which is very important to
carry on agriculture activities was noted to be maximum 6
people and minimum 2 people. Average household size is 3.9 in
the study area. Average farming experience is 26.7 year and
pomegranate production average experience was 9.5 year. In the
study area, average size of pomegranate farm was found to be
0.59 h and average sales price was 0.44 TRY (Table 1).

Table 1. Descriptive statistics.

information sources are representatives private
pesticides/fertilizer companies, staff of provincial/district
agriculture directorate, commission agents, TV, and internet.
Acquisition of information from both traditional and modern
information sources for same farming operation is mixed
information source.

Table 2. Categorization of growers’ information sources used in
pomegranate production.

Information sources

Traditional Modern Mixed Total
Stages of
production Percentage Percentage Percentage Percentage
Land
preparation 68.4 - 31.6 100.0
Sowing
techniques 68.4 - 31.6 100.0
Fertilization 255 28.6 45.9 100.0
Pest and
Disease control 2.0 48.0 50.0 100.0
Irrigation 81.6 2.0 16.3 100.0
Harvesting 86.6 - 133 100.0
Storage 70.4 29.6 - 100.0
Marketing of
product 25.5 74.5 - 100.0
Cost-cutting
Measures 100.0 - - 100.0
Average 58.7 20.3 21.0 100.0

Standard

Descriptive Maximum  Minimum  Average Error
Age 68 30 49.70 9.7
Education Intermediate  Primary - -

TRY 2500 1300-
Income and above 2000 ) )
H_ousehold 6 2 3.90 09
Size
Pomegranate
Experience 18 5 9.50 25
(years)
Farming
Experience 45 10 26.70 8.6
(years)
Pomegranate
Area (h) 50 1 5.90 6.1
Pomegranate
Sale Price 1.0 0.15 0.44 0.2
(TRY)

Farmers use different information sources for each farming
operation at different production stages. Different sources of
information used by farmers at different stage are grouped by
Boz and Ozcatalbas (2010) as traditional information sources,
Modern information sources and Mixed. Traditional
information sources comprises of family members, self-
experience, friend/neighbors, and other farmers while modern

From results presented in Table 2, it is very clear that
traditional information sources are still dominant. Growers tend
to depend comparatively more on traditional information
sources in operations like harvesting, irrigation, land
preparation, and sowing techniques. Modern information
sources are just dominant in information regarding marketing of
product, while mixed information sources are more frequently
used for pest and disease control and fertilization.

3.1. Relationship between information sources and age

Age is very important factor which affects information
seeking behavior of the individuals. Using chi-square analysis
we tried to analyze the relationship between different age
groups and information sources. According to results presented
in Table 3, a relation was found between age group and
information for land preparation, sowing techniques and
harvesting. More the older a grower is he will tend to use
traditional information sources, and younger growers are more
likely to adopt mix information sources. No relation was found
between different age groups and farm operations like,
fertilization, pest and disease control, irrigating, marketing of
product, and cost-cutting measure.

3.2. Relationship between information sources and education

From results presented in Table 4, using chi-square analysis
we analyze the relationship between different education level
and information sources. There was no relationship found
between education and information sources for any farm
operation.
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Table 3. Relationship between different age groups and information sources.

47

Age Groups
30-40 41-55 56-68 Total
Stages of production / Information sources Percentage Percentage Percentage Percentage
Land Preparation Trgditional 47.8 60.5 93.8 68.4
Mixed 52.2 39.5 6.2 31.6
X?=15.26 df=2 P= 0.00 P<0.05 relation was found
Sowing technique Trgditional 56.5 65.1 81.2 68.4
Mixed 435 34.9 18.8 31.6
X?=7.237 df=2 P=0.02 P<0.05 relation was found
Traditional 21.7 32.6 18.8 25.5
Fertilization Modern 34.8 18.6 375 28.6
Mixed 435 48.8 43.8 45,9
X?=4.1 df=4 P= 0.35 P>0.05 relation was not found
Traditional - 4.7 - 2.0
Pest and disease control Modern 52.2 48.8 43.8 48.0
Mixed 47.8 46.5 56.2 50.0
X?=3.1 df=4 P= 0.53 P>0.05 relation was not found
Traditional 91.3 79.1 78.1 81.6
Irrigation Modern 2.3 3.1 2.0
Mixed 8.7 18.6 18.8 16.4
X2=2.0 df=4 P=0.71 P>0.05 relation was not found
Harvesting Trfa\ditional 91.3 76.7 96.9 86.7
Mixed 8.7 23.3 3.1 13.3
X?=7.0 df=2 P=0.03 P<0.05 relation was found
Storage Traditional 69.6 81.4 56.2 70.4
Modern 30.4 18.6 43.8 29.6
X?=5.5 df=2 P= 0.06 P>0.05 relation was not found
Marketing Traditional 17.4 326 21.9 255
Modern 82.6 67.4 78.1 74.5
X2=2.1 df=2 P=0.34 P>0.05 relation was not found
Cost-cutting measures Modern 100.0 100.0 100.0 100.0
Total 100.0 100.0 100.0 100.0
Table 4. Relationship between different educational levels and information sources.
Education Levels
Primary Elementary Total
Production stages / Information Sources Percentage Percentage Percentage
Land Preparation Trgditional 74.6 59.0 68.4
Mix 25.4 41.0 31.6
X?=2.6 df=1 P= 0.10 P>0.05 relation was not found.
Sowing Technique Trgditional 74.6 59.0 68.4
Mix 25.4 41.0 31.6
X?=2.6 df=1 P= 0.10 P>0.05 relation was not found
Traditional 25.4 25.6 255
Fertilization Modern 27.1 30.8 28.6
Mix 475 43.6 459
X?=0.1 df=2 P= 0.91 P>0.05 relation was not found
Pest and disease Traditional 34 ; .
control Mf)dern 45.8 51.3 48.0
Mix 50.8 20.4 50.0
X?=1.4 df=2 P= 0.47 P>0.05 relation was not found
Traditional 74.6 92.3 81.6
Irrigation Modern 1.7 2.6 2.0
Mix 23.7 5.1 16.3
X?=5.9 df=2 P= 0.06P>0.05 relation was not found
Harvesting Trgditional 88.1 84.6 86.7
Mix 11.9 15.4 13.3
X?=0.2 df=1 P= 0.61 P>0.05 relation was not found
Storage Traditional 67.8 74.4 70.4
Modern 32.2 25.6 29.6
X?=0.4 df=1 P= 0.48 P>0.05 relation was not found
Marketing Traditional 30.5 17.9 25.5
Modern 69.5 82.1 74.5
X?=1.9 df=1 P= 0.16 P>0.05 relation was not found
Cost-cuttingMeasures  Traditional 100.0 100.0 100.0
Total 100.0 100.0 100.0
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4. Conclusion

Traditional sources of information are still dominant in the
study area, pomegranate growers tends to depend on self-
experience, seeks to get advice from neighbor/friend, family
members or other farmers. Not satisfactory but somehow there
is change in information seeking behavior of the growers, that
they are now also moving towards more modern information
sources like representative of pesticide or fertilizer companies,
public extension agents, TV, internet etc. Growers are not just
dependent on single source of information; a mix of information
sources is being used by farmers for farm operations.

There is need to provide more advisory and consultancy
services to growers so that they can compete and meet the
standard and quality of product demanded in the market. Public
extension and advisory services should be demand-driven and
product focused. Among the problems mentioned by the farmer
are the high prices of inputs and marketing problems are the
first two problems. It is necessary to work towards solution.
Especially marketing problems of the growers can be solved by
making cooperatives which will benefit and protect small
farmers too. Pomegranate processing and storage facilities
should be established in areas where production is intense, in
this way the supply can be spread over the year.
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Anahtar Kelimeler:

Genom biiyiikliigii biyoloji, genetik, taksonomi ve evrim ¢aligmalari i¢in son derece yararl bir
olgiittiir. Bu olgiit tiirlere 6zel oldugundan, tiir teshisine ve gen bankalarinda korunan genetik
materyalin etiket bilgilerinin hizli bir sekilde teyit edilebilmesine imkan saglamaktadir. Bu
calismada flow sitometri ile 13 farkli Avena tiiriine ait 64 aksesyonun ortalama genom
biiyiikliiklerinin ve ploidi seviyelerinin belirlenmesi hedeflenmistir. Analiz edilen A. brevis, A.
hirtula, A. longiglumis, A. nuda, A. strigosa, A. ventricosa, A. abyssinica, A. barbata, A.

é\éi?liiek DNA igerigi murphyi, A. vaviilovi.ana,‘ A fatua, A sativa ve A. sterilis tﬁrlerine: a@t ‘akses‘yonlar‘m‘ortalama

Flow sitometri cekirdek DNA 1g:er}k1€r1n1n 8.'58 '1le 26.54 pg/2C arasmdg d§g1‘§t.1g1 behrlenm1§t1r. Avena

Ploidi seviyesi aksesyonlarinin ¢ekirdek DNA igerikleri arasindaki farklilik istatistiki olarak 6nemli bulunmus
ve aksesyonlarin ploidi diizeylerinin diploid ile hekzaploid arasinda degistigi saptanmistir.
Analizlerden elde edilen sonuglar USDA-NSGC gen bankasinda saklanan bu aksesyonlardan
bazilarinin etiket bilgilerinin dogru olmadigini ortaya ¢ikarmistir. Literatiirde mevcut
galigmalarin sonuglarindan farkli olarak, incelenen dokuz A. brevis aksesyonunun DNA
iceriklerinin 12.21-12.61 pg/2C araliginda oldugu tespit edilmistir. Benzer sekilde, USDA-
GRIN sisteminde mevcut tek A. hirtula aksesyonunda daha once yapilmis ¢aligmalarin aksine
¢ekirdek DNA miktar1 16.16 pg/2C olarak bulunmustur.
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Genome size is a good metric used in taxonomy and breeding studies for characterization of
the genome and determination of evolutionary distances. It is mostly invariable within species;
therefore, genome size estimations could be used for species identification and determination
of genetic material integrity in germplasm collections. The present study targets verification of
genome sizes and ploidy levels of 64 accessions classified in 13 Avena species using flow
cytometry. Estimated nuclear DNA content of A. brevis, A. hirtula, A. longiglumus, A. nuda,
A. strigosa, A. ventricosa, A. abyssinica, A. barbata, A. murphyi, A. vaviloviana, A. fatua, A.
sativa ve A. sterilis accessions in this study ranged between 8.58-26.45 pg/2C. It was found
that nuclear DNA contents of the Avena accessions were statistically different, and ploidy
levels of accessions are between diploid and hexaploid. Based on the data obtained from the
flow cytometry analyses, it was concluded that some accessions were labelled wrongly in the
USDA-NSGC collection. Contradicted from the studies in the literature, nuclear DNA content
of nine A. brevis accessions were found between 12.21-12.61 pg/2C. Similarly, nuclear DNA
content of the sole A. hirtula accession available in the USDA-GRIN system was found as
16.16 pg/2C, which was reported differently in the previous studies.

1. Giris

Genom biiyiikliigl, bir organizmanin sahip oldugu replike
olmamig haploid kromozom takiminin icerdigi DNA miktarin
ifade etmektedir (Swift 1950). Diploid (2n=2x) organizmalarda
genom biyiikligi, haploid (n sayida kromozom) sayida
kromozomun icerdigi DNA miktarin

ifade etmektedir.

Ekmeklik bugday (2n=6x=42) gibi ii¢ farkli genoma (ABD)
sahip organizmalarda ise bu ii¢ farkli genomu olusturan
kromozomlarin yarisindaki DNA igerigi genom biiyiikliiglinii
verir. Genom biiytikligii C degeri olarak ifade edilmekte olup,
bu deger genomdaki DNA igeriginin pikogram cinsinden
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miktaridir. 2C degeri ise ploidi seviyesine bakilmaksizin,
somatik bir hiicrenin ¢ekirdegi igerisinde bulunan DNA
miktaridir (Sakiroglu ve Kaya 2012; Tuna 2014).

Tiirler arasinda genom biiytikligii (C degeri) bakimindan
o6nemli diizeyde (yaklagik 1000 kat) farkliliklar gozlenmektedir.
Diger taraftan bir tiiriin farkli bireyleri arasinda genom
biiyiikliigii degismeden sabit kalmakta ve bu nedenle tiirlere
6zel olmaktadir (Bennett ve Leitch 1995). Bu nedenle, tiirlerin
C degerleri biyoloji, genetik, taksonomi ve evrim ¢aligsmalari
icin son derece 6nemlidir (Rees ve Walters 1965; Price and
Bachmann 1975; Ohri 1998; Ozkan ve ark. 2003).

Flow sitometri giiniimiizde genom  biiyiikligiiniin
belirlenmesinde kullanilan en yeni, hizli, hassas ve ekonomik
metottur. Flow sitometri ile belirlenmis C degerleri ile tiirlerin
kromozom sayilar1 arasinda ¢ok siki bir iliski olmasi nedeniyle
bu parametre tiirlerin ploidi diizeylerinin belirlenmesinde de
kullanilmaktadir (Tuna ve ark. 2001; Kaya 2010).

Gramineae familyasi igerisinde yer alan Avena cinsine ait
tiirlerin temel kromozom sayis1 yedidir (x=7). Bu cins igerisinde
ploidi diizeyleri diploid ile hekzaploid arasinda degisen yaklagik
30 tir yer almaktadir. Avena cinsi A, B, C ve D olarak
adlandirilmig dort farkli genomu icermekte olup, diploid tiirlerin
A ya da C genomlarina, tetraploid tiirlerin AC ya da AB
genomlarina, hekzaploid tiirlerin ise ACD genomlarina sahip
oldugu bilinmektedir. Bugiine kadar B ya da D genomunu
tagtyan diploid bir yulaf tiirti heniiz tanimlanmamigtir (Yan ve
ark. 2016).

Avena cinsi sahip oldugu genis tiir ve genom cesitliligi ile
oldukc¢a biiyiik bir genomik havuza sahiptir ve Avena tiirleri
hastaliklara dayanikliliktan verime kadar pek c¢ok geni
tagimaktadir (Loskutov 2008). Yabani tiirlerdeki bu genlerin
tanimlanip, kiiltiir tiirlerine aktarilmasi yulaf 1slaht agisindan
olduk¢a dnemlidir.

Yaygin olarak kiiltiirii yapilan A. sativa (beyaz yulaf) ve A.
byzantina (kirmizi yulaf) tiirleri, 2n=42 kromozom sayisina
sahip olan hekzaploid yulaf grubundadir (Erbas 2012). Yulaf (A.
sativa) hem insan hem de hayvan beslenmesinde kullanilan
onemli bir tahil olup, diinyada ve Tiirkiye’ de en ¢ok iiretilen
altincr tahil tiirtidiir (FAOStat 2014). Yiiksek antioksidan icerigi
ve suda ¢oziinebilir lifli yapis1 nedeniyle bugday, musir, piring
gibi klasik karbonhidrat kaynaklarina tercih edilen bir tahil
olarak yulaf, her gecen giin daha da 6n plana ¢ikmaktadir
(Wood 2001; Dokuyucu ve ark. 2002).

ABD’ nin Idaho eyaletinde bulunan ABD Tarim Bakanlig1
Ulusal Kiigiik Daneli Tahillar Koleksiyonu (USDA-NSCG)
20 000’in tizerindeki Avena aksesyonu ile diinyadaki en biiyiik
yulaf koleksiyonlarindan birine sahiptir. Bu koleksiyonda,
tanimlanmig yaklagik 30 Avena tiirinden 13 tanesine ait
aksesyonlar mevcuttur. Bununla birlikte nadiren de olsa USDA-
GRIN sisteminde bazi aksesyonlarin teshisinin yanlis yapildig:
bildirilmigtir (Sakiroglu ve Brummer 2011). Bu calismada
USDA-NSGC koleksiyonunda mevcut olan Avena tiirlerinden,
her tiirli temsil edecek sekilde rastgele segilen 64 aksesyon
kullanilmis olup, bu aksesyonlarin DNA igerikleri ve ploidi
seviyeleri flow sitometri yontemi kullanilarak belirlenmistir.

2. Materyal ve Yontem

Aragtirmamizda dordii Tiirkiye’de de bulunan, toplamda 13
farkli Avena tiiriine ait 64 aksesyon kullanilmigtir. Tohumlar
ABD Tarim Bakanlig1 Ulusal Bitki Genetik Kaynaklar Sistemi
(USDA-GRIN)’ nden temin edilmistir. Flow sitometri
analizlerinde referans bitki olarak 2C DNA igerigi 3.65 pg olan

adi fig (Vicia sativa) ile 10.65 pg olan arpa (Hordeum vulgare)
kullamilmustir. Tohumlar, igerisinde steril torf bulunan 7x7x7
cm biytikligiinde oyuklara sahip viyollere ekilmis ve bitkiler
analizler tamamlanana kadar plastik serada yetistirilmistir.
Analizlerde 4-5 haftalik geng ve saglikli bitkilerden elde edilen
yaprak dokular1 kullanilmugtir. Caligmada kullanilan Avena
aksesyonlarinin numaralar1 ve her aksesyon i¢in analiz edilen
bitki sayist Cizelge 1’°de verilmistir.

Flow sitometri analizleri igin 6rnekler CyStain Pl Absolute
P (Partec, Almanya) kullanilarak hazirlanmistir. Saglikli yulaf
ve referans bitkilerinden elde edilmis 0.5 cm? biiyiikligindeki
taze yaprak dokulari petri kaplarma yerlestirilerek iizerlerine
500 pl izolasyon tamponu (buffer) ilave edilmistir. Daha sonra
yaprak dokular1 keskin bir jilet ile 30-60 saniye siiresince kiigiik
parcalara ayrilana kadar pargalanmistir. Ornekler petri kabi
icerisinde 10-15 saniye ¢alkalandiktan sonra 30-90 saniye kadar
bekletilmis ve 50 pl CellTrics filtre (Partec, Almanya) ile
stiziilerek tiiplere transfer edilmistir. Tiiplere 2 ml boyama
soliiyonu ilave edildikten sonra 6rnekler 1s1ksiz bir ortamda 30-
60 dakika inkiibasyona birakilmistir. Orneklerin DNA
iceriklerinin belirlenmesine yonelik Olciimler CyFlow Space
(Partec, CY-S-3001) flow sitometre cihazinda 488 nm dalga
boyunda yapilmigtir (Tuna 2014). Ortalama DNA igerigi, 10000
¢ekirdegin analiziyle belirlenmistir. Cekirdek DNA igerikleri,
ornekler ve standart Dbitkilerden elde edilen floresan
yogunluklarin1 kiyaslayan asagidaki formiil ile hesaplanmistir.
DNA igeriklerine ait elde edilen degerler giiven araliklarini
(confidence interval) kullanan basit bir istatistik prosediir ile
kiyaslanmustir (Steel 1960).

Ornek DNA miktari= (Ornek bitkinin floresans yogunlugu/
Standart bitkinin floresans yogunlugu) x Standart bitkinin DNA
igerigi

3. Sonugclar ve Tartisma

Incelenen aksesyonlarin ploidi seviyelerini belirlemek igin
orneklerin floresans yogunluklari, ploidi seviyeleri daha
onceden bilinen arpa ve adi fig ile kiyaslanmistir. Bunun igin
oncelikle bu iki tiire ait bitkilerin floresans yogunluklari tespit
edilmigtir. Standartlar (diploid) i¢in 150 nm dalga boyunda
pikler elde edilmistir. Yapilan tiim flow sitometri analizlerinden
histogramlar elde edilmis olup, diploid, tetrapoid ve hekzaploid
tiirlerden birer 6rnek Sekil 1°de sunulmustur.

Orneklerden elde edilen pikler ile standartlardan elde edilen
pikler Sekil 1’ deki gibi kiyaslanmigtir. Kiyaslama sonucunda
aksesyonlarin diploid, tetraploid veya hekzaploid olduklar
tespit edilmistir (Cizelge 1).

Aksesyonlarmn DNA iceriklerinin Belirlenmesi

Bu c¢alismada flow sitometri ile DNA igerikleri daha
onceden bilinen arpa (10.7 pg/2C ) ve adi fig (3.65 pg/2C)
standart olarak kullanilmak suretiyle 13 Avena tiiriine ait 64
aksesyonun ortalama 2C ¢ekirdek DNA igerikleri (genom
biiyiikliikleri) basarili bir sekilde belirlenmistir. Elde edilen
sonuclarin CV degerlerinin % 4’ ten daha diisiik olmasi yapilan
analizlerin hassasiyetini gostermektedir. Calismada elde edilen
sonuglara gore, Avena aksesyonlarmin 2C c¢ekirdek DNA
iceriklerinin 8.58 ile 26.54 pg arasinda degistigi belirlenmistir.
Aksesyonlara ait ¢ekirdek DNA igerikleri Cizelge 1°de ve farkli
ploidi seviyesindeki {i¢ drnege ait flow sitometri histogramlari
Sekil 1°de sunulmustur.

Yapilan analiz sonucunda incelenen aksesyonlarin ¢ekirdek
DNA igeriklerinin tiir ortalamalarmm 8.61-26.54 pg/2C
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Cizelge 1. Calismada kullanilan Avena aksesyonlarinim ¢ekirdek DNA igerikleri ve ploidi seviyeleri.
Table 1. Nuclear DNA content and ploidy levels of Avena accessions used in this study.
. Ploidi Aksesyon Bitki Ortalama 2C Giiven Arahgi (pg DNA)
Tiirler seviyesi Noy sayisi degeri (pg DNA) Standart Sapma Tsx Alt Ust

A. brevis 2n=2x P1158204 5 12.39 0.15 0.18 12.21 12.54
A. brevis 2n=2x P183719 5 12.36 0.13 0.15 12.21 12.49
A. brevis 2n=2x P1266826 5 12.42 0.14 0.16 12.26 12.56
A. brevis 2n=2x PI1 258545 5 12.48 0.17 0.20 12.28 12.65
A. brevis 2n=2x P1 258543 5 12.48 0.17 0.20 12.28 12.65
A. brevis 2n=2x P1573533 5 12.49 0.17 0.19 12.29 12.66
A. brevis 2n=2x P1258542 5 12.41 0.07 0.08 12.33 12.48
A. brevis 2n=2x PI1 258544 5 12.48 0.07 0.08 12.40 12.55
A. brevis 2n=2x P1119009 5 12.53 0.08 0.09 12.44 12.61
A. hirtula 2n=2x P1 657464 5 16.16 0.34 0.39 15.77 16.50
A. longiglumis 2n=2x Clav 9071 3 8.70 0.28 0.32 8.38 8.97
A. longiglumis 2n=2x Clav 9088 3 9.08 0.55 0.63 8.45 9.63
A. longiglumis 2n=2x Clav 9087 3 8.80 0.21 0.24 8.57 9.01
A. longiglumis 2n=2x P1 282730 3 8.92 0.27 0.31 8.61 9.19
A. longiglumis 2n=2x P1 367390 3 8.96 0.23 0.27 8.69 9.19
A. longiglumis 2n=2x Clav 9089 3 9.02 0.10 0.11 8.91 9.11
A. nuda 2n=2x Clav 9010 3 8.74 0.48 0.55 8.19 9.22
A. nuda 2n=2x Clav 9008 3 8.58 0.20 0.23 8.35 8.79
A. nuda 2n=2x Clav 9009 3 8.78 0.25 0.28 8.50 9.03
A. nuda 2n=2x Clav 9047 3 8.93 0.36 0.42 8.51 9.29
A. nuda 2n=2x P1401795 3 9.00 0.36 0.41 8.59 9.36
A. strigosa 2n=2x Clav 1782 3 8.61 0.55 0.64 7.97 9.16
A. strigosa 2n=2x Clav 2520 3 8.64 0.36 0.42 8.22 9.00
A. strigosa 2n=2x Clav 7280 3 8.61 0.17 0.19 8.41 8.78
A. strigosa 2n=2x P1 131695 3 8.74 0.23 0.27 8.47 8.98
A. strigosa 2n=2x Clav 5082 3 8.67 0.08 0.09 8.59 8.75
A. strigosa 2n=2x Clav 2514 3 8.76 0.03 0.04 8.73 8.79
A. ventricosa 2n=2x P1657338 3 9.81 0.17 0.20 9.61 9.98
A. ventricosa 2n=2x P1657337 3 9.76 0.08 0.09 9.67 9.84
A. abyssinica 2n=4x P1411313 2 16.54 0.00 0.00 16.54 16.54
A. abyssinica 2n=4x P1411306 3 16.37 0.24 0.27 16.09 16.61
A. abyssinica 2n=4x P1411169 3 16.41 0.14 0.16 16.26 16.55
A. abyssinica* 2n=4x P1411314 3 24.98 0.25 0.28 24.70 25.23
A. abyssinica* 2n=4x P1411150 3 25.48 0.19 0.22 25.27 25.67
A. barbata* 2n=4x PI1377777 5 12.83 0.06 0.07 12.76 12.89
A. barbata* 2n=4x P1377779 5 12.91 0.09 0.10 12.80 13.00
A. barbata 2n=4x P1337774 5 16.25 0.20 0.23 16.03 16.45
A. barbata 2n=4x P1411376 5 16.55 0.24 0.28 16.27 16.80
A. barbata 2n=4x P1411374 5 16.90 0.13 0.14 16.75 17.02
A. murphyi 2n=4x P1 657382 3 18.51 0.43 0.49 18.02 18.94
A. murphyi 2n=4x P1 657381 3 18.59 0.28 0.32 18.27 18.87
A. murphyi 2n=4x P1 657356 3 18.58 0.12 0.14 18.43 18.70
A. murphyi 2n=4x P1657355 3 18.59 0.04 0.05 18.54 18.63
A. murphyi 2n=4x P1657383 3 18.71 0.08 0.09 18.62 18.78
A. vaviloviana 2n=4x P1412761 3 16.45 0.35 0.41 16.04 16.80
A. vaviloviana 2n=4x P1412733 3 16.33 0.11 0.12 16.21 16.43
A. vaviloviana 2n=4x P1412760 3 16.43 0.08 0.09 16.34 16.51
A. vaviloviana 2n=4x P1 412736 3 16.69 0.26 0.30 16.40 16.95
A. vaviloviana 2n=4x P1412753 3 16.44 0.03 0.03 16.40 16.47
A. fatua 2n=6x P1411471 5 25.40 0.47 0.54 24.86 25.87
A. fatua 2n=6x P1411470 5 25.34 0.26 0.30 25.04 25.60
A. fatua 2n=6x Pl 411477 5 26.09 0.77 0.88 25.20 26.85
A. fatua 2n=6x P1411476 5 25.95 0.61 0.71 25.25 26.57
A. fatua 2n=6x P1411472 5 26.15 0.76 0.88 25.28 26.91
A. sativa 2n=6x P1411414 5 25.86 0.52 0.60 25.26 26.38
A. sativa 2n=6x P1411402 5 25.81 0.33 0.38 25.43 26.14
A. sativa 2n=6x P1411415 5 25.95 0.17 0.19 25.75 26.12
A. sativa 2n=6x P1 411407 5 26.40 0.44 0.51 25.90 26.84
A. sativa 2n=6x P1411401 5 26.30 0.18 0.20 26.10 26.48
A. sterilis 2n=6x P1412601 5 25.76 0.27 0.31 25.44 26.03
A. sterilis 2n=6x P1 412572 5 25.93 0.22 0.25 25.68 26.14
A. sterilis 2n=6x Pl 412571 5 26.14 0.32 0.37 25.77 26.46
A. sterilis 2n=6x P1 412595 5 26.31 0.31 0.36 25.95 26.62
A. sterilis 2n=6x P1412590 5 26.54 0.30 0.34 26.20 26.84

*: Fiziksel karigiklik oldugu ya da tiir tanimlamasinda hata yapildigi tespit edilen aksesyonlar.
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Sekil 1. Avena strigosa (diploid, A genomu), A. abbyssinica (tetraploid, AB genomu) ve A. sativa (hekzaploid, ABD genomu) tiirlerinden izole edilen
propidiumiodide (PI) ile boyanmus hiicre ¢ekirdeklerine ait floresan histogramlari. Arpa (Hordeum vulgare) ve adi fig (Vicia sativa) bitkileri
kontrol olarak kullanilmigtir.

Figure 1. Fluorescent histograms of propidiumiodide (P1) dyed nuclei isolated from Avena strigosa (diploid, genome A), A. abbyssinica (tetraploid,
genome AB) and A. sativa (hexaploid, genome ABD). Barley (Hordeum vulgare) and vetch (Vicia sativa) were used as control.
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arasinda degistigi goriilmiis olup, diploid tiirlerde DNA
iceriginin  7.99-12.53, tetraploid tiirlerde 6.37-18.71 ve
hekzaploid tiirlerde ise 25.40-26.54 araliginda oldugu tespit
edilmistir (Cizelge 1).

Farkli bitki tiirlerinde yapilan calismalarda, gen bankasina
koymadan 6nce tiirlerin fiziksel benzerlikler nedeniyle akraba
tiirlerle karistigi, yanlis tanimlandig1 veya dncesinde ya da gen
bankasinda tutuldugu siiregte ugradiklari fiziksel karisma
nedeniyle aksesyonlarin gen bankas: veritabaninda kayitli olan
tiirle farkliliklar gosterdigi bildirilmistir (Sakiroglu ve Brummer
2011).

Alt ve st degerler temel alinarak yapilan istatistiki analizde
A. abyssinica da incelenen bes aksesyondan ortalama DNA
icerigi bakimindan {i¢ tanesinin birinci grubu (PI 411313, PI
411306, PI 411169) ve diger ikisinin ikinci grubu (PI 411314,
PI 411150) olusturacak sekilde farkli oldugu goriilmiistiir. ilk
grubun DNA igerigi ortalamast 16.37-19.17 pg olup, diger
grupta ise bu aralik 25.48-25.98 pg olarak tespit edilmistir. Bu
degerler A. abyssinica igin Yan ve ark. (2016) tarafindan
bildirilen 16.49-16.97 pg/2C DNA araligindan farklilik arz
etmekte olup, Pl 411314 ve Pl 411150 aksesyonlarinin A.
abyssinica tiirii icerisinde yer almadigina isaret etmektedir.

Ayni sekilde A. barbata’ da analiz edilen 5 aksesyon, DNA
icerikleri 12.83-12.91 pg/2C ve 16.25-16.90 pg/2C olan
istatistiki olarak iki farkli grup (PI 377777, PI 377779 ve PI
337774, Pl 411376, Pl 411374) meydana getirmektedir. Daha
once yapilan dort farkli aragtirma ile A. barbata igin ortalama
DNA igeriginin 16.42-18.15 pg/2C oldugu bildirilmistir
(Cizelge 2). Bu sonuglar, PI 377777 ve P1 377779 aksesyonlari
icin USDA gen bankasinda tohum karisikligi olduguna ya da
yanlis tiir teshisinin yapildigina isaret etmektedir.

Avena tiirlerinden bazilariin genom biiyiikliikleri flow
sitometreye gore daha eski ve sonuglart daha az hassas olan
Feulgen mikrodensimetre yontemiyle ti¢ farkli grup tarafindan
belirlenmigtir (Bullen ve Rees 1972; liyama ve Grant 1972;
Bennett ve Smith 1976). Bullen ve Rees (1972) ve liyama ve

Grant (1972) tarafindan elde edilen sonuglar daha sonra Bennett
ve Smith (1976) tarafindan kalibrasyonu yapilarak tekrar
yaymlanmistir. Son olarak Yan ve ark. (2016) flow sitometre
kullanarak 26 Avena cinsine ait 99 aksesyonun genom
biiyiikliigiinii belirlemislerdir. Daha 6nce gerceklestirilen bu
dort calisma ve bizim ¢alismamizda bulunan sonuglar
karsilastirmali olarak Cizelge 2’de sunulmustur.

Bu ¢alisma sonucunda; daha 6nceki ¢alismalarda bulunan
sonuglarn  (8.98-9.5 pg/2C) tamamindan farkli olarak
A. brevis’ e ait incelenen dokuz aksesyonda g¢ekirdek DNA
miktarinin  12.36-12.53 pg/2C araliginda oldugu tespit
edilmistir. Yine benzer sekilde A. hirtula da (USDA -NSGC’ de
mevcut tek aksesyon) c¢ekirdek DNA miktarinin 16.16 pg/2C
oldugu; bunun da Onceki c¢aligmalardaki 8.8-9.8 pg/2C
araligindan oldukga farkli oldugu tespit edilmistir.

Incelenen aksesyonlarda 10/64 (% 16) oraninda tohum
karisiklign ya da yanlis tiir teshisi yapildigi, dolayisiyla bu
aksesyonlara ait tohumlarin etiket bilgilerindeki tiirler olmadig:
tespit edilmistir. Bu durum — incelenen aksesyonlar g6z 6niinde
bulunduruldugunda — Avena tiirleri igerisinde tiir i¢i varyasyonu
ya da kangikligr ifade etmektedir. Daha Once yapilmis
caligmalarla paralel olarak ayni ploidi diizeyine sahip tiirler
arasinda da c¢ekirdek DNA iceriklerinin farkli oldugu,
dolayistyla Avena cinsine ait tiirlerde tiirler aras1 varyasyonun
goriildiigl belirlenmistir. Elde edilen verilerin 1slah, taksonomi
ve diger caligmalarda kullanilabilecegi diistiniilmektedir.

Tesekkiir

Bu calisma Necmettin Erbakan Universitesi Bilimsel
Aragtirmalar  Fonu  (Proje No: 161315001) tarafindan
desteklenmis ve Ahmet Paksoy’ un yiiksek lisans tezinde elde
edilen veriler kullanilarak hazirlanmstir. Giilru Yiicel ve Taha
Tangut’ a teknik yardimlarindan dolayi tesekkiir ederiz.

Cizelge 2. Farkli calismalarda belirlenen Avena tiirlerine ait genom biiyiikliiklerinin karsilastirmasi (pg/2C).

Table 2. Comparison of Avena genome sizes determined in this study and previous studies (pg/2C).

Bu calismada
(In the present study)

Yan ve ark. (2016) Bullen ve Rees (1972)* liyama ve Grant (1972)° Bennett ve Smith (1976)

A. brevis 12.45 8.98
A hirtula” 16.16 9.08
A. longiglumis 8.91 9.23
A. nuda 8.81 9.08
A. strigosa 8.67 9.07
A. ventricosa 9.78 10.29
A. abyssinica 16.44 16.73
A. barbata 16.25 16.42
A. vaviloviana 16.47 16.38
A. fatua 25.79 25.81
A. sativa 26.07 25.70
A. sterilis 26.13 25.75

8.9 (10.8) — 95
9.4 (11.4) 9.8 8.8
9.9 (12.0) 9.8 10.6
8.8 (10.6) — —
9.7 (11.7) 10.0 8.0
— 10.9 —

17.9 (21.6) 18.0 96
18.5 (22.4) 18.1 17.8
17.0 (20.5) 18.4 —
28.3(34.2) 25.7 —
27.5(33.2) - 265
28.6 (34.5) 28.2 27.3

*: Bu galismada ¢ekirdek DNA miktarlar1 6nceki ¢aligmalardan farklilik gosteren tiirler.
a: Degerler Bennett ve Smith (1976) tarafindan tekrar kalibre edilmistir. Parantez igerisindeki degerler Bullen ve Rees (1972)’ e ait orijinal degerlerdir.

b: Degerler Bennett ve Smith (1976) tarafindan tekrar kalibre edilmistir.
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High oleic sunflower is one of the most significant oilseed crops due to the stability of its oil
in processing and desirable characteristics for health. Determination of high oleic sunflower
by standard methods such as gas chromatography is time consuming and expensive. On the
other hand, marker-assisted selection analysis with molecular markers associated with high
oleic acid trait is a useful and powerful tool in order to facilitate sunflower breeding programs.
In this study, we compared three molecular markers which have been used for selection of the
high oleic sunflower varieties. We also describe an optimized PCR protocol with newly
designed two primer pairs targeting normal sequence of FAD2 gene as internal control and
direct analysis of the inserted DNA sequences which is known to be closely linked to the
Pervenets mutation. According to results of our study, showing the insertion site which is
linked to the Pervenets mutation by the insertion specific PCR protocols is more reliable than
the SSR marker for selection of the high oleic sunflower varieties. Because we have not been
able to get successful results with the available PCR protocols described for the insertion site,
we report here a novel multiplex PCR protocol with newly designed primers enabling reliable
discrimination of the high oleic and low oleic sunflower genotypes in a single PCR tube,
which offers some advantages to the breeders by means of saving money and time.
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Oleik asit

Yiiksek oleik tip aygigegi, islenme siirecindeki kararli yapisi ve saglik agisindan istenen
ozelliklere sahip olmasi nedeniyle en onemli yag bitkilerinden birisidir. Yiiksek oleik igerigine
sahip aycigeginin gaz kromatografisi gibi standart metotlarla tayini zaman alict ve pahalidir.
Diger yandan, yiiksek oleik asit 6zelligi ile iliskili molekiiler belirteglerle yapilan seleksiyon
aycigegi yetistiriciligini kolaylastirmak agisindan kullanish ve giiglii bir aragtir. Bu ¢alismada,
yiiksek oleik tip aygicegi ¢esitlerinin segiminde kullanilan ii¢ molekiiler belirteg
karsilagtirilmisgtir. Bu ¢alisma ile ayrica, kontrol olarak FAD2 geninin normal dizisini ve
Pervenets mutasyonuyla yakindan iliskili oldugu bilinen ilave DNA dizilerinin dogrudan
analizini hedefleyen yeni tasarladigimiz primerler ile optimize ettigimiz yeni bir PCR
protokolii tanimlanmustir. Calismamizin sonuglarina gére, yiiksek oleik tip aygigegi
cesitlerinin se¢iminde Pervenets mutasyonuyla yakin iliskili olan ilave bolgeyi ozgiin PCR
protokolleri ile gostermek SSR belirtecinden daha giivenilirdir. Ilave bolgeye yonelik mevcut
PCR protokolleri ile basarili sonuglar elde edemedigimiz igin, bu c¢aligmada
yetistiricilere/islahgilara para ve zamandan tasarruf etmek gibi avantajlar sunan, yiiksek ve
diisiik oleik tip aycigegi genotiplerinin tek bir PCR tiipiinde giivenilir sekilde ayrimini
saglayan, yeni primer ¢iftlerinin kullamildigi yeni bir multipleks PCR protokolii
bildirilmektedir.

1. Introduction

Sunflower is one of the most significant oil crops in the level of unsaturated fatty acids (88%); linoleic acid (48-74%),
world. It is grown in the world generally for its edible oil which oleic acid (14-40%), as well as saturated fatty acids such as
contributes approximately 12% of the global edible oil palmitic acid (4-9%) and stearic acid (1-7%) (Nagarathna et al.
production (Rauf et al. 2017). The sunflower oil contains high 2011; Singchai et al. 2013). It is beneficial for human
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consumption because of its favorable fatty acid composition
(Baydar and Erbas 2005) and also unsaturated fatty acids is
advantageous for lowering the cholesterol content in a human
body (Nagarathna et al. 2011). Classic sunflower varieties are
low oleic type (LO) whereas new varieties that are qualified as
high oleic (HO) have been developed. High oleic acid
containing diets have been reported to be most effective for
preventing cardiovascular diseases (Delplanque et al. 1997;
Broun et al. 1999; Lacombe et al. 2009). Recently, oleic type
sunflower production and consumption started rapidly both for
healthy frying oil, and also non-food purposes. High (>80%) or
mid oleic type (60-70%) sunflower oil is significant in the
world due to high oleic acid sunflower oil is more appropriate
for frying and beneficial for health (Evci et al. 2016). High oleic
oils are also significant in food processing due to being more
stable in exposure to high temperatures (Dimitrijevic et al.
2017). Non-food applications in particular require oleic acid
content that is stable and higher than 90% (Vannozzi 2006).

Increase of oleic acid content has become one of the major
goals to improve vegetable oil quality (Lacombe et al. 2004). In
order to reach this aim, sunflower lines and hybrids which have
high oleic acid content in their seeds have been obtained by
selection programs from HO Pervenets mutant by chemical
mutagenesis (Soldatov 1976). Pervenets population was
obtained by 0.5% DMS solution application to the seed of
VNIIMK8931 variety (Soldatov 1976). The mean content of
oleic acid of the seeds from Pervenets population is higher than
65% whereas this content in normal LO variety is about 20%
(Berville et al. 2009). HO sunflower varieties are widely used in
the world because of the interest in oleic acid and also the
agronomic performance of HO varieties carrying the Pervenets
mutation compared with the LO varieties (about 1.2 million ha,
CETIOM 2002). Afterwards, new cultivars with modified fatty
acid content were developed but still Pervenets variety is the
most preferable source of high oleic acid content (Skoric et al.
2007; Alberio et al. 2016; Cvejic et al. 2016; Dimitrijevic et al.
2017). There are many reports indicating that genetic and
environmental factors affects the oleic acid contents in
sunflower (Schuppert et al. 2006; Izquierdo and Aguirrezabal
2008; Fernandez-Martinez et al. 2009; Demurin and Borisenko
2011; Evci et al. 2016; Dimitrijevic et al. 2017). It is indicated
that high temperatures are necessary for high oleic acid yield in
sunflower (van der Merwe et al. 2015; Neto et al. 2016).

The determination of high oleic type sunflower hybrids,
genotypes or varieties is very significant in plant breeding
studies. The phenotypic determination (fatty acid analysis) does
not allow rapid and early determination of HO genotypes and
also cannot provide differentiation of homozygotes from
heterozygotes for the mutation. The use of molecular markers
has become popular tool for the genetic and breeding
studies/programs and it is rapid, cheaper and simple when

suitable markers were developed (Varshney et al. 2005;
Lacombe et al. 2009). Therefore, marker assisted selection
(MAS) analysis is necessary at genomic level allowing rapid
and earlier determination of homozygous HO genotypes for
sunflower breeding studies. Oleoyl-phosphatidyl choline
desaturase (FAD2) has three genes (FAD2-1, FAD2-2 and
FAD2-3) in sunflower which has role in the synthesis of linoleic
acid from oleic acid (Harwood 1996; Hongtrakul et al. 1998;
Schuppert et al. 2006; Berville et al. 2009; Dimitrijevic et al.
2017). FAD2-1 has main role in synthesis of linoleic acid, and
the mutation in this gene cause increase in oleic acid content in
sunflower seeds (Martinez-Rivas et al. 2000, 2001; Garcia-Diaz
et al. 2002). There are dominant and codominant molecular
markers such as RFLP, SSR, HO PCR specific fragment and
FAD2-1 gene specific primers in order to identify the mutation
at FAD2-1 gene region and to detect HO genotypes in the
literature (Hongtrakul et al. 1998; Schuppert et al. 2006;
Berville et al. 2009; Lacombe et al. 2009; Dimitrijevic et al.
2017). These developed markers are not always able to
effectively identify genotypes that have high oleic content.
Consequently, the developed markers and methods need to be
evaluated in different sunflower populations, genotypes,
varieties and also genetic backgrounds. The aims of this study
were to design appropriate and easy-to-use new primer sets and
PCR protocols for detecting FAD2-1 mutation in order to select
high oleic type sunflower, and to evaluate the effectivity of the
other marker types developed by different researchers.

2. Materials and Methods

2.1. Plant materials

For the purpose of molecular screening on high oleic
genotypes, commercial sunflower varieties with high oleic (HO)
acid and low oleic (LO) acid content (four HO and three LO)
and high oleic hybrid genotype (Sample number 8) were used
(Table 1). Fresh leaf samples of genotypes were collected,
labeled with individual number and kept at -80 °C until further
use.

2.2. DNA isolation

Leave samples were homogenized using Retsch® Model
MM300 Mixer Mill just before DNA isolation. Vivantis GF-
1 Plant DNA Extraction Kit was used for DNA isolation. DNA
concentration was measured with Qubit® 2.0 Fluorometer and
the quality of DNA was checked by 1% agarose gel
electrophoresis, stained with RedSafe Nucleic Acid Staining
Solution and visualized by Gel Imaging System Vilber Lourmat
Quantum ST5. Each of DNA sample was diluted as 50 ng per pl
and was stored at -20 °C for later uses.

Table 1. Characteristics of studied commercial varieties based on oleic acid content and molecular marker analysis.

Sample  Characteristics  Oleic Acid SSR HO PCR specific fragment INDEL marker FAD2-NF/FAD2-NR /
number of genotypes (%) (N1-1F/N1-1R) (N1-3F/N2-1R) (FAD2-F4/FAD2-R1) FAD2-IS-F/FAD2-1S-R
1 Low Oleic - 246 - - -1+
2 High Oleic >80 246 + + +/+
3 High Oleic >80 246 + + +/+
4 Low Oleic - 246/ 249 - - -1+
5 High Oleic >80 246 + + +/+
6 High Oleic >80 246/ 249 + + +/+
7 Low Oleic - 246/ 249 - - -+
8 High Oleic 88.1 246 + + +/+
4+’ : Presence of specific band, ‘-’ : Absence of specific band
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2.3. PCR analysis

Firstly, genotyping of high oleic (HO) and low oleic (LO)
commercial sunflower varieties and hybrid individual was
performed with three primer pairs; SSR (N1-1F/N1-1R)
(Berville et al. 2009), HO PCR specific fragment (N1-3F/N2-
1R) (Berville et al. 2009), and INDEL marker (FAD2-
F4/FAD2-R1) (Schuppert et al. 2006). PCR with these primers
was performed as described by Berville et al. (2009) and
Schuppert et al. (2006). PCR amplification products were
controlled by 2% agarose gel electrophoresis, stained with
RedSafe Nucleic Acid Staining Solution and visualized by Gel
Imaging System Vilber Lourmat Quantum ST5. SSR (N1-
1F/N1-1R) fragments were scored in a Beckman
Coulter GenomeLab™ GeXP Genetic Analysis System and
fragment sizes were calculated by its Software.

Secondly, we designed novel primer pairs FAD2-N-
F/FAD2-N-R for normal sequence of FAD2 gene and FAD2-1S-
F/FAD2-IS-R for the insertion specific sequences linked to the
Pervenets mutation, and optimized the PCR protocol for
genotyping of same sunflower individuals mentioned above.
Multiplex PCR amplification was carried out using 10 pl final
volume containing 100 ng of template DNA, 2 mM MgCl,, 1X
reaction buffer, four dNTPs (each 0.2 mM), 10 pmol of each
primer and 1.5 U of Tag-polymerase. The PCR profile for
FAD2-N-F/FAD2-N-R and FAD2-IS-F/FAD2-IS-R primer sets
consisted of 5 min denaturing at 94 °C, followed by 35 cycles of
1 min denaturing at 95 °C, 1 min annealing at 60 °C and 1 min
extension at 72 °C, with a final extension of 5 min at 72 °C.
PCR amplification products were controlled by 2% agarose gel
electrophoresis, stained with RedSafe Nucleic Acid Staining
Solution and visualized by Gel Imaging System Vilber Lourmat
Quantum ST5. The size of PCR products on gels for each
primer was determined by using Vision Capt Software (Vilber
Lourmat).

3. Results and Discussion

Various sunflower lines and hybrids have been studied to
distinguish HO genotypes from LO genotypes by different
researchers and molecular marker types such as RAPD or SSR
(Dehmer and Friedt 1998; Nagarathna et al. 2011; Grandon et
al. 2012; Singchai et al. 2013; Bilgen 2016; Dimitrijevic et al.
2017). Nagarathna et al. (2011) studied around 350 sunflower
genotypes including RHA-lines, cms lines, inbreds and
germplasm lines to screen for high oleic acid. In Nagarathna et
al. (2011), to genotype the sunflower lines for high oleic
content, HO PCR specific fragment (N1-3F/N2-1R) were
chosen and also the seeds were used for the determination of
fatty acids (linoleic acid, oleic acid, palmitic acid and stearic
acid) using gas chromatography. They reported that the
genotypes having a specific band (at 800 to 900 bp) showed
high oleic content. Singchai et al. (2013) studied the developed
lines that used as the representative of low and high oleic acid
sunflowers for genotyping. They screened 37 SSR primers
including 34 primers of ORS set, 2 primers of ha set and N1-
3F/N2-1R primer to identify DNA samples from two lines (high
and low oleic acid contents). Out of the 37 SSR primers
screened for polymorphism, 10 SSR primers including N1-
3F/N2-1R generated differentiating bands between the high and
low oleic content lines. With the 10 SSR markers they studied,
Singchai et al. (2013) reported that it is possible to identify the
genetic markers linked to high oleic acid trait which may be
useful for further sunflower breeding program.

It is widely accepted that the Pervenets mutation is closely
associated with the polymorphic region near to the Al2-
desaturase gene. It has also been shown that the 246 bp of PCR
fragment indicating 16 repeats of TTA triplets in this
polymorphic SSR locus is strongly associated with Pervenets
mutation (Berville et al. 2009). Therefore, determination of the
repeat number on this trinucleotides repeat region has been used
for molecular marker assisted selection of the HO sunflower
varieties. In this study, four different primer pairs (one of them
was newly designed) were used in order to determine HO
genotypes (Table 1). Genotypes, based on repeat number, of
studied commercial sunflower varieties were determined for the
SSR locus by the N1-1F/N1-1R fluorescent labeled primer pair.
According to the DNA fragment analysis; homozygous
(246/246 bp) and heterozygous (246/249 bp) genotypes were
identified (Figure 1). In order to confirm HO sunflower
genotypes, all studied individuals were screened with HO PCR
specific fragment (N1-3F/N2-1R). The insertion mutation as the
second molecular marker was detected by the 870 bp PCR
fragment across the 5” insertion point by N1-3F/N2-1R primers
(Berville et al. 2009). The results showed that HO genotypes
showed a specific band at about 870 bp length which was absent
in LO genotypes (Figure 2). In addition, discrimination of HO
and LO genotypes were done by using INDEL marker FAD2-
F4/FAD2-R1 primer set for all studied individuals. According
to FAD2-F4/FAD2-R1 primer results, HO genotypes has
specific band at about 653 bp (Figure 3).

The HO and LO varieties were also determined by
multiplex PCR with two primer pairs FAD2-N-F/FAD2-N-R
and FAD2-1S-F/FAD2-1S-R described in this study (Figure 4).
Our results showed that FAD2-N-F/FAD2-N-R primer pair
gave a band at around 530 bp length which was present in all
studied genotypes and used for internal control. The second
primer FAD2-1S-F/FAD2-IS-R which is insert specific primer
has specific band at around 695 bp which was present in HO
varieties and absent in LO varieties (Figure 4).

Our recent study has shown that 16 TTA triplet repeats can
be found in some LO sunflower varieties. So, the SSR marker is
able to indicate the Pervenets mutation but not in all the
sunflower varieties. Pervenets mutation results from an insertion
of'a DNA sequence into a region at the downstream of the A12-
desaturase gene. Current research in addition to previously
reported recent studies have shown that the PCR protocols
aiming to show the presence of the inserted sequence are able to
detect HO varieties more confidently than the SSR marker.
Finally, we decided to develop a reliable PCR protocol targeting
to show the inserted DNA sequence which is known as the
Pervenets mutation. Our protocol consists of conventional
multiplex PCR and agarose gel electrophoresis combination. As
one primer pair is specific to insertion region that yields a PCR
band if the Pervenets mutation present, the other primer pair is
specific to Al12-desaturase gene sequences as positive control in
order to show that the PCR works properly. The second primer
pair is necessary to prevent false negative results in the samples
that have no Pervenets mutation. Using the PCR protocol
described here, we were able to reliably differentiate the HO
and LO sunflower varieties. In conclusion, molecular markers
are advantageous for breeders by means of saving money and
time. Plants breeders, who want to develop new HO genotypes,
are able to discard LO genotypes by using available molecular
markers.
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Figure 1. DNA fragment analyses results for studied sunflower genotypes.
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Figure 2. PCR amplification of HO and LO genotypes with HO PCR specific fragment (N1-3F/N2-1R).
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Figure 3. PCR amplification of HO and LO genotypes with INDEL marker (FAD2-F4/FAD2-R1).
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Figure 4. PCR amplification of HO and LO genotypes with FAD2-N-F/FAD2-N-R and FAD2-IS-F/FAD2-IS-R.

References

Alberio C, Izquierdo NG, Galella T, Zuil S, Reid R, Zambelli A,
Aguirrezabal LA (2016) A new sunflower high oleic mutation
confers stable oil grain fatty acid composition across environments.
European Journal of Agronomy 73: 25-33.

Baydar H, Erbas S (2005) Influence of seed development and seed
position on oil, fatty acids and total tacopherol contents in
sunflower (Helianthus annuus L.). Turkish Journal of Agriculture
and Forestry 29: 179-186.

Berville A, Lacombe S, Veillet S, Granier C, Leger S, Jouve P (2009)
Method of selecting sunflower genotypes with high oleic acid
content in seed oil, The Patent Cooperation Treaty (PCT), WO
2005/106022 A2.

Bilgen BB (2016) Characterization of sunflower inbred lines with high
oleic acid content by DNA markers. In Kaya Y and Hasancebi S
(Eds) Proceedings of the 19" international sunflower conference.
ISA, Edirne, Turkey, pp. 662-668.

Broun P, Gettner S, Somerville C (1999) Genetic engineering of plant
lipids. Annual Review of Nutrition 19: 197-216.

CETIOM (2002). Technical Center for Oilseed Crops and Industrial
Hemp.

Cvejic S, Jocic S, Dimitrijevic A, Imerovski I, Miladinovic D, Jockovic
M, Miklic V (2016) An EMS mutation altering oil quality in
sunflower inbred line. In Kaya Y and Hasancebi S (Eds)
Proceedings of the 19" international sunflower conference. ISA,
Edirne, Turkey, pp. 422-430.

Dehmer KJ, Friedt W (1998) Development of molecular markers for
high oleic acid content in sunflower (Helianthus annuus L.).
Industrial Crops and Products 7: 311-315.

Delplanque B, Le Roy B, Senault C, Lemort N (1997) Reduced capacity
of cholesterol efflux, delayed postprandial lipid response, and
abnormal Apo-Clll distribution in normolipemic sujects with
premature coronary heart disease. Atherosclerosis 134(1,2): 338-4,
pp. 200.

Demurin Y and Borisenko O (2011) Genetic collection of oleic acid
content in sunflower seed oil. Helia 34: 69-74.

Dimitrijevic A, Imerovski I, Dragana M, Cvejic S, Jocic S, Zeremski T,
Sakac Z (2017) Oleic acid variation and marker-assisted detection

© Akdeniz Universitesi Ziraat Fakiiltesi



60 Bilgen/Mediterr Agric Sci (2018) 31(1): 55-60

of Pervenets mutation in high- and low-oleic sunflower cross. Crop
Breeding and Applied Biotechnology 17: 235-241.

Evci G, Pekcan V, Yilmaz MI, Citak N, Tuna N, Ay O, Pilash A, Kaya
Y (2016) Determination of yield performances of oleic type
sunflower (Helianthus annuus L.) hybrids resistant to broomrape
and downy mildew. Ekin Journal of Crop Breeding and Genetics
2(1): 45-50.

Fernandez Martinez JM, Perez Vich B and Velasco L (2009) Sunflower.
In: Oil Crops, Handbook of Plant Breeding, V.4, Vollmann, J. and
Rajcan, I. (eds.), Springer, 155-232.

Garcia-Diaz MT, Martinez-Rivas JM, Mancha M (2002) Temperature
and oxygen regulation of oleate desaturation in developing
sunflower (Helianthus annuus) seeds. Physiologia Plantarum
114: 13-20.

Grandon NG, Moreno MV, Scorcione MC, Gieco JO, Alvarez D,
Paniego N, Heinz R (2012) Characterization of sunflower inbred
lines (Helianthus annuus L.) for high oleic acid content using SSR
markers. p. 217. In: Proc. 18th Int. Sunfl. Conf., Mar del Plata,
Argentina. Int. Sunfl. Assoc., Paris, France.

Harwood JL (1996) Recent advances in the biosynthesis of plant fatty
acids. Biochimica et Biophysica Acta 130: 7-56.

Hongtrakul V, Slabaugh MB and Knapp SJ (1998) A seed specific D12
oleate desaturase gene is duplicated, rearranged, and weakly
expressed in high oleic acid sunflower lines. Crop Science
38: 1245-1249.

Izquierdo NG, Aguirrezabal LA (2008) Genetic variability in the
response of fatty acid composition to minimum night temperature
during grain filling in sunflower. Field Crops Research
106: 116-125.

Lacombe S, Kaan F, Griveau Y, Berville A (2004) The Pervenets high
oleic mutation: Methodological studies. Helia 40: 41-54.

Lacombe S, Souyris |, Berville AJ (2009) An insertion of oleate
desaturase homologous sequence silences via siRNA the functional
gene leading to high oleic acid content in sunflower seed oil.
Molecular Genetics and Genomics 281: 43-54.

Martinez-Rivas JM, Garcia-Diaz MT, Mancha M (2000) Temperature
and oxygen regulation of microsomal oleate desaturase (FAD2)
from sunflower. Biochemical Society Transactions 28: 890-2.

Martinez-Rivas JM, Sperling P, Luehs W, Heinz E (2001) Spatial and
temporal regulation of three different microsomal oleate desaturase
genes (FAD2) from normal-type and high oleic varieties of
sunflower (Helianthus annuus L.). Molecular Breeding 8: 159-168.

Nagarathna TK, Shadakshari YG, Ramanappa TM (2011) Molecular
analysis of sunflower (Helianthus annuus L.) genotypes for high
oleic acid using microsatellite markers. Helia 34: 63-68.

Neto AR, Miguel AMRO, Mourad AL, Henriques EA, Alves RMV
(2016) Environmental effect on sunflower oil quality. Crop
Breeding and Applied Biotechnology 16: 197-204.

Rauf S, Jamil N, Tariq SA, Khan M, Kausar M, Kaya Y (2017) Progress
in modification of sunflower oil to expand its industrial value.
Journal of the Science of Food and Agriculture 97(7): 1997-2006.

Schuppert GF, Tang S, Slabaugh MB and Knapp SJ (2006) The
sunflower high-oleic mutant Ol carries variable tandem repeats of
FAD2-1, a seed-specific oleoyl-phosphatidyl choline desaturase.
Molecular Breeding 17: 241-256.

Singchai A, Muangsan N, Machikowa T (2013) Evaluation of SSR
markers associated with high oleic acid in sunflower. International
Journal of Biological, Food, Veterinary and Agricultural
Engineering 7: 631-634.

Skoric D, Jocic S, Lecic N, Sakac Z (2007) Development of sunflower
hybrids with different oil quality. Helia 30: 205-212.

Soldatov KI (1976) Chemical mutagenesis in sunflower breeding. Proc.
7" International Sunflower Conference, 27 June - 3 July,
Krasnodar, Russia, pp. 352-357.

van der Merwe, Labuschagne MT, Herselman L, Hugo A (2015) Effect
of heat stress on seed yield components and oil composition in
high- and mid-oleic sunflower hybrids. South African Journal of
Plant and Soil 32: 121-128.

Vannozzi GP (2006) The perspectives of use of high oleic sunflower for
oleochemistry and energy raws. Helia 29: 1-24.

Varshney RK, Graner A, Sorrels ME (2005) Genic microsatellite
markers in plants: features and applications. Trends in
Biotechnology 23(1): 48-55.

© Akdeniz Universitesi Ziraat Fakiiltesi



Research Article/Arastirma Makalesi

www.dergipark.gov.tr/mediterranean

MEDITERRANEAN
AGRICULTURAL SCIENCES
(2018) 31(1): 61-65
DOI: 10.29136/mediterranean.376561

The evaluation of population structure in some alfalfa (Medicago sativa)
ecotypes demonstrating distribution in Eastern Anatolia region

Dogu Anadolu bélgesinde yayilis gosteren bazi yonca (Medicago sativa)
ekotiplerinde populasyon yapisi degerlendirmesi

Dogan ILHAN

Kafkas Universitesi, Fen Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Boliimii, 36100, KARS

Corresponding author (Sorumlu yazar): D. ilhan, e-mail (e-posta): ilhand83@gmail.com

ARTICLE INFO

ABSTRACT

Received 9 January 2018

Received in revised form 13 February 2018

Accepted 13 February 2018

Keywords:

Legume
Forage

SSR markers
Ecotype
Gene flow

The legume forage alfalfa (Medicago sativa L.) is invaluable crop useful for animal husbandry
and is grown worldwide and country-wide in Turkey. It is approved that origins of the first
diversity regions are Caucasian, Northwest of Iranian, North-eastern of Turkey for alfalfa.
Various ecotypes of alfalfa either are cultivated by a great number of breeders or grown as
wild based on geographic and climatic conditions. With regard to population structure of
alfalfa ecotypes, some separations are seen depending on genetic structure among the
subspecies. In this study, population structure was evaluated for four different ecotypes
tetraploid alfalfa populations demonstrating distribution in Eastern Anatolia Region using 31
SSR markers. Results showed that populations of 16 different genotypes clearly separated
each other as three subspecies (sativa, varia and falcata). It is expected that this work will be
an important reference both for the evaluation of more alfalfa populations and for the scientific
classification of complex members.
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Baklagil yembitkisi olan yonca (Medicago sativa L.), hayvancilik igin paha bigilemez bir
iirlindiir ve diinya gapinda ve Tiirkiye genelinde yetistirilmektedir. Tk cesitlilik bolgelerinin
kokeninin Kafkasya, Kuzey Iran ve Tiirkiye’nin Kuzeydogusu oldugu kabul edilmektedir.
Yonca’nin degisik ekotipleri cok sayida yetistirici tarafindan kiiltiire alinarak yetistirilmekte ya
da cografi ve iklim kosullar1 temelinde yabani olarak yetigmektedir. Yonca ekotiplerinin
populasyon yapist ile ilgili olarak alttiirler arasindaki genetik yap: temelinde bazi ayrigmalar
goriilmektedir. Bu ¢aligmada, Dogu Anadolu Bolgesinde yayilis gosteren 4 farkli yonca ekotip
populasyonunun 31 SSR markérii  kullanilarak populasyon yapist degerlendirilmistir.
Sonuglar, toplam 16 farkli genotipten olusan populasyonlarin 3 alttiir (sativa, varia and
falcata) seklinde birbirinden agik bir sekilde ayrildigini gostermistir. Gergeklestirilen bu
galismanin hem daha fazla yonca populasyonunun degerlendirilmesinde hem de bilimsel
acidan  kompleks iyelerinin smiflandirilmasinda  6nemli bir referans olabilecegi
diistiniilmektedir.

1. Introduction

Alfalfa (Medicago sativa L.)

is a common legume crop subsp. sativa, M. sativa subsp. falcata and as most probably

which is grown across the world and in Turkey because of high
nutritious value. The plant is included to a complex called as M.
sativa species complex or M. sativa-falcata complex and this
complex consists of diploid and tetraploid subspecies in terms
of ploidy level and morphologic characters. There is a gene
flow within the same and different ploidy levels in this complex
(Quiros and Bauchan 1988). While diploid subspecies are M.
sativa subsp. caerulea, M. sativa subsp. falcata and their hybrid
M. sativa subsp. hemicycla, tetraploid subspecies are M. sativa

their hybride is M. sativa subsp. varia (ilhan et al. 2016).

The genus of Medicago has more than sixty various annual
and perennial species and alfalfa also gets involved in this
genus. It is known that primary gene centres of the genus are
Caucasian, Northwestern Iran and Northeastern Anatolia
Region of Turkey. (Hanson et al. 1988; Michaud et. al. 1988).
Various ecotypes of alfalfa have improved depending on
adaptations to climatic and geographic conditions. It is obvious
that these ecotypes of alfalfa are separated from one another
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according to their population structures or they tend to build up
subpopulations for subspecies. Therefore, wild subspecies for
different ecotypes are worthy to assess the populations
(Sakiroglu et al. 2010). Although it is thought that M. sativa ssp.
falcata is wild and worthless for agriculture, the genes, which
are responsible from winter hardness, repent root pattern and
resistance to some leave pathogens, have been transferred to
modern cultivar alfalfa. The uses of this subspecies which
adapted to cold habitats are invaluable for mostly in the
northern regions. Accordingly, it is important to collect, identify
and protect the species which are related to all systematic units
within alfalfa species complex (Tanksley and McCouch 1997).

Molecular markers are widely used to designate the
population structures, genetic diversities, molecular relations,
genetic mapping, marker assisted selection and breeding efforts
in plants. SSR (Simple Sequence Repeat) and SNP (Single
Nucleotide Polymorphism) technologies are useful, affordable
and efficient tools for genomic researches (Fischer et al. 2017).

Recently, population structure in alfalfa have trended
tetraploid breeding populations. Because of complex nature of
the subspecies, information about population structure of
germplasms used in any alfalfa’s breeding program is rather
useful. Although there are some attempts relevant to tetraploid
alfalfa populations, researchers have not convincing results
because they used chloroplast and mitochondrial DNA
(Havananda et al. 2010). Using the nuclear DNA would be
useful for understanding the taxonomical relationships in M.
sativa species complex. Population structures of diploid
subspecies are obvious but not clear for tetraploids. It will be
useful to reveal the population structure of the complex. In
accordance with this information, we evaluated population
structures of 4 different ecotypes demonstrating the distribution
of tetraploid alfalfa in Eastern Anatolia region by using 31 SSR
markers.

2. Materials and Methods

2.1. Plant Materials and Growing

We selected 4 populations belonging to tetraploid
subspecies M. sativa subsp. sativa, M. sativa subsp. varia and
M. sativa subsp. falcata of M. sativa species complex as plant
material. For each population, we sampled four individual and
totally selected 16 individuals (Table 1). These populations
were obtained from the USDA GRIN NPGS System. The
ploidy of tetraploid populations was detected with flow
cytometry method (Brummer et al. 1991). Plants were planted
in soil under sterile conditions. Plants were grown under
greenhouse conditions (25+2 'C, 16-h photoperiod) and
organized with 4 replicates at Kafkas University of Kars.
Because some accessions have wild character, plants were
transplanted to field using the randomized complete-block
design with 3 replications in April and May months of the 2012,
2013 years. Field conditions are necessary to see growing and

population structures of wild plants. We did not extra irrigation
because Kars city is rainy in summer months.

2.2. DNA Extraction and PCR Reactions with SSR Markers

DNA extraction was carried out using CTAB method from
young leaves for 16 individuals of subspecies (Doyle and Doyle
1990). We selected that 31 SSR markers are universal and
useful for alfalfa (Diwan et al. 2000; Julier et al. 2003; Robins
et al. 2007). M13 method was selected for PCR amplifications
(Schuelke 2000) and for each SSR markers independent
amplifications were used (Julier et al. 2003; Sledge et al. 2005).
PCR products were genotyping using automated ABI3730
sequencer in The Samuel Robert Noble Foundation of US and
then allele scoring was performed with GENEMARKER
software (Soft Genetics, State College, PA).

2.3. Assessments of Population Structures

To evaluate population structures, we chose STRUCTURE
software because of its reliable and handy properties. This
program runs based on Bayesian statistics and gives K groups
for separating populations or subpopulations. This analysis
focus on finding optimal K value which is among ranged
between 1 and 10 for 16 genotypes representing individuals. We
used mixed model and thought that allele frequencies were
relevant to each other and then the number of optimal K with ad
hoc (Pritchard et al. 2000) and AK procedures (Evanno et al.
2005) were investigated.

To approve the results from obtained STRUCTURE
software, we conducted Principal Component Analysis (PCA)
running GenAlEx (Peakall and Smouse 2001) program. With
this program, genotypic values were plotted because of first two
Principal Component estimates.

3. Results and Discussion

We performed STRUCTURE analysis to find out
population dynamics. Within the scope of this study, optimal K
value was found with respect to previously defined two methods
(Figure 1 and 2). It is concluded that the optimal K value was 3
for each two procedures and this K value mean that there are 3
subspecies or 3 populations in M. sativa-falcata complex and
these have separated each other in a consequence of
STRUCTURE analyses. Medicago sativa subsp. sativa (the
region of red colours) and M. sativa subsp. falcata (the region
of green colours) were completely separated and M. sativa
subsp. varia (the region of blue colours) was located between
subsp. sativa and falcata as probably their hybrid (Figure 3 and
4). Whether varia was a hybrid of sativa and falcata subspecies
or not and transitions between falcata and sativa showed that
fertility barriers did not occur in full thus these units could not
be admitted as species. Moreover, the individuals which also
gave hybrid signals belong to varia genome were detected as

Table 1. The subspecies as used plant materials for alfalfa plants with origin regions, geographic information, ploidy levels and the numbers of

populations and individuals.

Pl #Subsp. Origin City Lattitude Longitude Pop. No °‘Indiv. No Germplasm
. 37 deg. 16 min. 0 sec. N 38 deg. 49 min. 0 sec. E .
173733 sativa Van (37.26666667) (38.81666667) 1 4 Uncertain
179369  sativa Van 39 deg. 0 min. 0 sec. N (39) 43 deg. 21 min. 0 sec. E (43.35) 1 4 Uncertain
464801 varia Elaz1g - - 1 4 Wild
631582  falcata Sivas 39 deg. 45 min. 0 sec. N (39.75) 37 deg. 2 min. E (37.03333333) 1 4 Wild

3Subsp. Subspecies, PPop. No. The number of used populations, “Indiv. No. The number of used individuals.
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hybrid subspecies. Moreover, while some individuals of M. Results were coherent with those of the STRUCTURE analysis.
sativa subsp. sativa had especially subsp. varia genome at lower In other words, it showed that there were different 3 subspecies
levels as well as subsp. falcata genome, an individual of M. and these subspecies were divided into 3 different clusters. In
sativa subsp. falcata had especially subsp. sativa genome addition, clusters represent subsp. sativa (red colours), subsp.

(Figure 3 and 4). falcata (green colours) and subsp. varia (blue colours) (Figure
On the other hand, we conducted Principal Component 5):
Analyses (PCA) to approve STRUCTURE analysis results.
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Figure 1. Result of K value (3) based on ad hoc procedure (Pritchard et al. 2000).
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Figure 2. Result of K value (3) based on AK procedure (Evanno et al. 2005).
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Figure 3. Result of K value (3) based on AK procedure (Evanno etal. 2005).
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Figure 4. Result of K value (3) based on AK procedure (Evanno et al. 2005).
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Figure 5. Three subspecies (sativa, varia and falcata) separated each other based on two principal components as 3 of clusters.

There are many researches about alfalfa in the M. sativa-
falcata complex, but while some of them focused on
mitochondrial or chloroplast DNA (Schumann and Hancock
1989; Johnson and Palmer 1989; Mengoni et al. 2000; Muller et
al. 2003; Havananda et al. 2010; Vysniauskiene et. al. 2015) the
others used genomic DNAs (Brummer et al. 1991; Yu and Pauls
1993; Kalo et al. 2000; Segovia et al. 2003; Sakiroglu et al.
2010; Sakiroglu and Kaya 2012) due to efficient results like this
study. It is concluded that this study supported previous
researches with satisfactory results. These results are coherent
with Sakiroglu et al. (2010) and Havananda et al. (2010) study
results which were carried out simultaneous but in diploid
subspecies which were used with 89 SSR markers diploid
falcata and caerulea were separated according to geographical
distributions and ecogeographical structure respectively as well
as hybrid subspecies hemicycla Sakiroglu et al. (2010). ilhan et
al. (2016) have founded that subsp. sativa and falcata clearly
separated each other but M. sativa subsp. varia was suspicious
about whether it was hybrid or not. However, sharp distinctions
were observed in these subspecies in this study.

4. Conclusions

In this research we tried to clarify population structures of
some alfalfa ecotypes demonstrating distribution in Eastern
Anatolia Region populations using SSR markers. It is seen that
subspecies of alfalfa in the M. sativa-falcata complex can be
classified depending on their populations, and evaluating their
population structures will pave the way for alfalfa breeding
programs. Moreover, it is proved that SSR markers, which are
described previously in alfalfa, are useful tools for population
dynamics researches in the other organisms as well as alfalfa
but the comprehensive studies need to be done to elucidate
alfalfa populations. We expected that this research will be an
important reference for creating and using alfalfa germplasms in
the world.
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Anahtar Kelimeler:

Kiiresel 1sinmadan kaynaklanan iklim degisikleri nedeniyle kuraklik, ozellikle son 20 yilda
tarimsal tretimi kisitlayan en onemli problem haline gelmistir. Bitkilerin su yetersizligi
sartlarma uyum saglamalarina imkan saglayacak mekanizmalarin anlagilmasi, kuraklik
nedeniyle meydana gelen verim kayiplarina ¢oziim bulunmasi igin oldukga 6nemlidir. Kiikiirt
ve kikiirt iceren bilesikler, bitkilerin kuraklik dahil pek cok stres kosuluyla miicadele
etmesinde cesitli fonksiyonlara sahiptirler. Arabidopsis thaliana’ da 12 adet siilfat (SO4?)

ls(irrgallj(rf:k tagtyict (SULTR) gen tanimlanmis olup, bu genler kodladiklari proteinlerin aminoasit

Siilfat dizilerindeki benzerlikler g6z 6niine almarak dort gruba ayrilmiglardir. SULTR proteinleri

SULTR genleri bitkilerde Sﬁl.fatm topraktan almmasinda ve bitki .igerisinde taginmasinda .gefsitli gorevler

Gen ifadesi tistlenmektedirler. Bu galismada sorgum (Sorghum bicolor L.)_ SULTR genlgrlnln (SbSULTR}
kuraklik sartlarindaki ifadeleri incelenmistir. Yapilan gen ifade analizleri, kuraklik stresi
altinda yapraklarda bes, koklerde ise alti SbSULTR geninin ifadesindeki artisa karsin,
yapraklarda ¢, koklerde ise iki SBSULTR geninin ifadesinin azaldigini gostermistir.
SbSULTR4 geninin yapraklardaki ifadesinde yaklagik yedi katlik bir artig tespit edilmistir.
Elde edilen sonuglar, kuraklik kosullari altinda ShSULTR genlerinin ifadesinin biiyiik
cogunlukla arttigma ve siilfiir igeren bilesiklerin sorgumun kuraklik ile miicadelesinde gorev
aldigina isaret etmektedir.
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Due to climate changes arising from global warming, drought has become a major problem
restricting agricultural production for the last 20 years. Understanding mechanisms that help
plants to get adjusted water deficiency is important to come up with yield loss on account of
drought. Sulfur and sulfur-containing compounds have significant roles in plants to fight with
several stress conditions including drought. Twelve sulfate transporter (SULTR) genes were
initially identified in Arabidopsis thaliana and subdivided into four groups based on their
protein sequence similarities. SULTR proteins have various functions in plants including
sulfate uptake from soil and transportation of sulfate in plants. Expression profiles of
SbSULTR genes in sorghum under drought condition were investigated in this study. Gene
expression analyses showed that five SbSULTR genes in leaves and six in roots were up-
regulated while three SbSULTR genes in leaves and two genes in roots were down-regulated.
Approximately, seven fold up-regulation was detected in SOSULTR4 in leaves. Consequently,
results revealed that SULTR genes were mainly up-regulated under drought conditions, and
sulfur containing compounds got employed in sorghum to battle drought.

1. Giris

Kuraklik tarimsal iretimi etkileyen en &nemli abiyotik
strestir. Kiiresel 1sinmadaki artisa paralel olarak daha da sik bir
sekilde meydana gelmesi beklenen iklim degisiklikleri
nedeniyle, siirdiiriilebilir tarimin 6niinde acil olarak ¢oziilmesi
gereken bir sorun olarak durmaktadir. Kuraklik kaynakl {irtin
kayiplariyla miicadele edebilmek i¢in bitkilerin su sikintisina

uyum saglamalarma imkan veren mekanizmalarin anlasilmasi
biiyiik bir 6nem arz etmektedir.

Elementel kiikiirt (S) ve kiikiirt iceren bilesikler (hidrojen
stilfit, glutatyon, fitoselatin vb.) bitkilerin kuraklik kaynakli
stres  kosullariyla miicadele etmesinde c¢esitli  gorevler
almaktadirlar. Kiikiirt bitkiler tarafindan topraktan siilfat
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(8042 formunda almmakta olup, &6nce siilfide (S?)
indirgenmekte daha sonra OASTL genleri aracilifiyla sisteine
(Cys) doniistiiriilmektedir. Cocuklar, yaslilar ve bazi metabolik
rahatsizliklar1 olan bireyler igin esansiyel bir aminoasit olan
sistein ise bitkilerde proteinlerin, vitaminlerin, etilen ve bazi ko-
faktorlerin yapisina girmektedir (Capaldi ve ark. 2015). Bitki
hormonlari, degisen g¢evre sartlari ve stres kosullarna karsi
bitkilerin adaptasyonu i¢in hayati fonksiyonlara sahip olup,
gorev aldiklari iletim yolaklarini, su ve besin maddelerinin etkin
kullanimini, bitkinin gelisim asamalarini ve metabolizmasini
kontrol etmektedirler (Peleg ve Blumwald 2011; Fatma ve ark.
2013). Bitki hormonlar1 ve siilfat asimilasyonu arasinda giiglii
ve 6nemli bir iliski mevcuttur (Maruyama-Nakashita ve ark.
2004; 2005; Kopriva 2006).

Yapilan ¢aligmalar kuraklik durumunda stoma iletkenligini
kontrol eden ana diizenleyici olan absisik asit (ABA) ile siilfatin
yakin iligkisi oldugunu gostermektedir (Wilkinson ve Davies
2002). Ernst ve ark. (2010) ABA’nin stomalara ulagarak
buharlagmay1 6nleyici etkisini gostermesinde siilfatin ana sinyal
oldugunu ileri siirmiislerdir.

Cevresel stres kosullari, bitkilerde neden olduklari reaktif
oksijen tiirlerinin (ROS) iiretimindeki artis ve sonucunda
meydana gelen oksidatif stres nedeniyle genellikle bitki
gelisimini olumsuz etkilemektedirler (Boaretto 2014). Artan bu
reaktif oksijen tiirlerinin detoksifikasyon yoluyla hiicreye zarar
vermesinin onlenmesi ve bozulan redoks dengesinin kurulmasi
icin stres kosullari altinda bitki savunma sisteminde yer alan
glutatyon, kiikiirtlii aminoasitler (sistein ve metionin), kiikiirt¢e
zengin proteinler, hidrojen siilfit (H,S), metallothioneinler ve
fitoselatinler gibi kiikiirtlii bilesiklerin fonksiyonlar1 ve
miktarlarinda artig goriilmektedir (Noctor 2006; Choudhury ve
ark. 2013).

Siilfatin  bitkiler tarafindan topraktan alinmasi, bitki
icerisinde dagitilmast ya da vakuolden siilfatin disari
¢ikarilmasinda gorev alan SULTR genlerinin saptanmasi ve
tanimlanmasina yonelik gesitli ¢alismalar mevcuttur (Buchner
ve ark. 2004). Bitkilerde bugiine kadar yaklagik 12-16 adet
SULTR kodlayan gen tanimlanmig olup, SULTR proteinlerinin
amino asit dizi benzerlikleri goz oOniinde bulundurularak bu
genler dort gruba ayrilmigtir (SULTR 1-4) (Davidian ve
Kopriva 2010; Cao ve ark. 2013). Bu tastyicilardan koklerde
sentezlenen, SULTR1;1 ve SULTR1;2’nin silfata ilgisi yiiksek
olup, topraktaki S miktarinin azalmasi durumunda stilfat: bitki
koklerine tagimakta ve alimini saglamaktadirlar (Takahashi ve
ark. 2012). SULTR 2;1 ve SULTR2;2 ise siilfatin koklerden
stirgiinlere tagimasinda gorev almaktadir. SULTR1 grubuna ait
olan, SULTR1;3 floemde lokalize olmustur ve yine siilfatin
siirgiinlerden koklere tagmmmasinda gorev alir. SULTRS;1,
SULTR3;2 ve SULTR3;3 yapraklarda sentezlenmekte olup
siilfir asimilasyonunda gorev almaktadir. Siilfatin  bitki
hiicrelerindeki ana depolanma bolgesi vakuoldiir. SULTR4;1 ve
SULTR4;2 tonoplastlarin zarlarinda lokalizedir ve hiicre
icerisinde kullanilmak iizere siilfatin vakuolden sitoplazmaya
geciginde rol almaktadir (Cao ve ark. 2013).

Siilfat tasiyicilarin  abiyotik  streslerle miicadeledeki
gorevleri konusunda yapilan ¢aligmalar olduk¢a yeni ve smirlt
sayida olup (Cao ve ark. 2013; Tombuloglu ve ark. 2017;
Akbudak ve ark. 2018) bu konuda yapilacak yeni g¢aligmalar
stilfiir ve siilfiir igeren bilesiklerin stres kosullar1 altinda bitki
savunma mekanizmasindaki gorevlerinin aydinlatilmasinda
faydali olacaktir. Bu g¢alismada Sorghum bicolor’da
tamimlanmis 9 adet SULTR geninin (Akbudak ve ark. 2018)
kuraklik stresi altinda ifade profilleri ortaya konulmustur.

2. Materyal ve Yontem

2.1. Bitki materyali ve biiyiitme kosullart

Caligmada kullamlan Ogretmenoglu 77 cesidine ait sorgum
(S. bicolor L.) tohumlar1 Bati Akdeniz Tarimsal Arastirma
Enstitiisi’nden  temin  edilmistir. Tohumlar 10 cm?
biiyiikliigiinde torf iceren kaplara ekildikten sonra bitki biiyiitme
kabininde biiyiitiilmiislerdir. Bitki bilyiitme kabinindeki sicaklik
28 °C ve 151k rejimi 12 saat gece, 12 saat gilindiiz olacak sekilde
ayarlanmustir.  Bitkiler 30 ml sebeke suyu ile giinasiri
sulanmustir. Ekimden 14 giin sonra kontrol bitkileri sulanmaya
devam edilirken, deneme bitkilerine su verilmemistir. Fenotipik
gozlemler hem kontrol hem de deneme bitkileri igin giinlik
olarak yapilmistir. Deneme bitkilerinde su stresi ile ilgili
fenotipik degisikliklerin goriilmeye baglamasini miiteakip
(sulama kesildikten 10 giin sonra) tiim bitkilerin yapraklar ve
kokleri hasat edilerek RNA izolasyonunda kullanilmustir.

2.2. RNA izolasyonu ve gen ifade analizleri

RNA izolasyonu her bitkinin kok ve yapraklarindan RNA
Plant Mini Kit (Qiagen) yardimiyla iireticinin protokolii takip
edilerek yapilmstir. Orneklerdeki RNA miktar1 Biodrop pLITE
(Biodrop, Ingiltere)  kullanilarak  belirlenmistir.  DNA
bulasikligint gidermek icin ornekler RQ1 RNase-Free DNase
(Promega, ABD) ile muamele edilmisti. RNA orneklerinin
kalitesini ve DNA bulagikliginin devam edip etmedigini gormek
izere 500ng RNA oOmnegi % 1’lik agaroz jel iizerinde
elektroforez yontemiyle yiiritilmistir. Real Time-quantitative
PCR (RT-gPCR) analizleri Light Cycler 96 (Roche) ile
yapilmistir. SULTR genlerinin ifadeleri DNase muamelesi
gormiis 10 ng RNA ile SuperScript 111 Platinium SYBR Green
One-Step gRT-PCR Kit (Invitrogen) kullanilarak Sl¢iilmiistiir.
RT-gPCR analizlerinde kullanilan primerler Primer 3 Input
programi (http://bioinfo.ut.ee/primer3-0.4.0/) yardimiyla
tasarlanmis ve Macrogen (Amsterdam, Hollanda) tarafindan
sentezlenmistir (Tablo 1).

Gen ifade analizlerinde AAC; metodu (Livak ve
Schmitthgen 2001) kullanilmustir.  Serin/threonin — protein
fostafaz (PP2A) geni analizlerde referans gen olarak

kullanilmistir (Reddy 2016). Gen ifade analizleri i¢in referans
genin (PP2A) C; degerleri hedef genlerin (SULTR) C;
degerlerinden ¢ikarillarak degerler normalize edilmistir.
Ornegin;

ACt=Ct (SULTR) — Ct (PP2A)

AAC+ degerleri ise kuraklik stresi uygulanmis bitkilerin ACy

degerlerinin ~ kontrol  bitkilerinin  AC;  degerlerinden
¢ikarilmasiyla elde edilmistir. .

AAC+= AC; (Kuraklik uygulanmis bitki) — AC; (Kontrol)

Her bir bitki igin gen ifadesinin kag kat arttig1 ya da azaldig:
ise asagida verilen esitlik kullanilarak belirlenmistir.

Degigim= 2 (42€T

Kok ve yapraklarin ortalama Cr degerleri her bir gen i¢in en
az li¢ teknik ve ii¢ biyolojik tekrarli verilerden elde edilmistir.

3. Sonuglar ve Tartisma

Kuraklik stresine maruz birakilmis bitkilerde yapilan
morfolojik gdzlemlerde bitki biiyiimesinde gerileme, bitki
govdesinde ve yapraklarda incelme gozlemlenmistir (Sekil 1).
Bu gerilemeler, kuraklik stresine maruz kalan bitkilerin
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Tablo 1. SULTR genlerinin RT-qPCR analizleri i¢in kullanilan primerler.
Table 1. Primers used for RT-gPCR analysis of SULTR genes.

Genler Forward primer sekanslari Reverse primer sekanslari PCR iiriinii (bp)
ShSULTR1;3 5-AAGGGTGACTTCATCGCTGG-3' 5-TGTACTCAAGCGGGTGTGTC-3’ 244
ShSULTR2;1 5-TCTCCAGAACGGCAGTGAAC-3' 5-CCAATCTCCACCGACCCAAA-3' 268
SbSULTR2;2 5-GGATGGCAGGTGATCCACAA-3' 5'-TTCGCCAACCGTCAGAAAGA-3' 81
SbSULTR3;1 5-CAGGCTGGGGACATTCAAGT-3' 5'-AGTCCACGATGAACCCCAAC-3' 344
ShSULTRS;2 5-CTTGATAGGTGCTGGGTGGT-3’ 5-GTAGTCCCGTGCCTTCCATA-3' 207
SbSULTR3;3 5-TCATAGGGGAGGAGTGGGTG-3' 5'-AAAAGATCTCTGTAGCGCGT-3’ 77
SbSULTR3;4 5-TGGCACTGACTGTGATGGTC-3' 5'-GCCAAGATCAAGAACCCGGA-3’ 364
ShSULTR3;5 5-ATCATGAGCCAGATGAGGCG-3’ 5-GGTCCTGCCCCAATCAAAGA-3’ 257
ShbSULTR4 5'-GTGGAAATCCCCCAGCATCA-3' 5-AAGGTGAGCATGTTCGCTGA-3’ 78
SbPP2A 5-AACCCGCAAAACCCCAGACTA-3' S'TACAGGTCGGGCTCATGGAAC-3' 138

Sekil 1. On giinliik kuraklik stresinin sorgum bitkilerindeki etkisi. (A) Kurakliga maruz kalmis bitkilerde bitki gelisimi gerilemis, su kaybini azaltmak
i¢in yapraklar diklesmis ve yaprak sayis1 azalmistir. (B) Kurakliga maruz kalmus bitkilerde yaprak alani kiigtilmistiir. d: Kuraklik, c¢: Kontrol.

Figure 1. Effect of 10-day drought stress in sorghum plants. (A) Plant development is retarded, leaves are erected, and leaf numbers are reduced in
drought-stressed plants. (B) Leaf area is reduced in drought-stressed plants. d: Drought-stressed plants, c: Control.

hiicrelerinde turgor basincindaki diisiis, enzim aktivitelerindeki
bozulma ve enerji miktarindaki diisiisten kaynaklanabilir.
Kuraklik stresine maruz kalmis bitkilerde benzer belirtiler daha
once yapilmig ¢alismalarda da rapor edilmistir (Bosabalidis ve
Kofidis 2002; Farooq ve ark. 2010; Taiz ve Zeiger 2010).

SULTR genlerinin fonksiyonlarini aragtirmak igin, Akbudak
ve ark. (2018) tarafindan tanimlanmig dokuz adet SbSULTR
geninin ifadesi 10 giin kurakliga maruz birakilmis sorgum
bitkilerinde RT-qPCR kullanilarak incelenmistir. Bu genlerden
SULTR1;3, SULTR2;2, SULTR3;1, SULTR3;3, SULTR4’in
yapraklarda ifadesinin arttign  (up-regulated), SULTR2;1,
SULTRS3;2, SULTR3;4’ilin ifadesinin azaldigi (down-regulated),
SULTRS;5’n ifadesinde herhangi bir degisiklik olmadig tespit
edilmistir (Sekil 2A). Koklerde ise SULTR2;1, SULTR2;2,
SULTRS3;1, SULTRS3;3, SULTR3;5 ve SULTR4 genlerinin
ifadesinin arttigi, SULTR1;3 ve SULTR3;4 genlerinin ifadesinin
azaldigt SULTR3;2’nin ifadesinin kontrol bitkilerine kiyasla
degismedigi gorilmistir (Sekil 2B). SULTR2 grubuna ait
genlerin  ifadelerinin  koklerdeki  ifade  seviyelerinin
yapraklardaki ifade seviyelerinden 2 — 3 kat daha fazla olmasi
kuraklik stresi altinda koklerden siirgiinlere siilfat taginmasi igin
koklerde SULTR2 grubu proteinlere daha fazla ihtiyag
duyuldugunu gostermektedir.

SULTRS3 grubuna ait genlerin abiyotik streslerde ifadesinin
arttig1 gesitli caligmalarla gosterilmistir. Gallardo ve ark. (2014)
Medicago truncatula da yaptiklari ¢alismada SULTR3;1 ve
SULTRS;5’in sirastyla tuzluluk ve kuraklik stresi altinda bitki

koklerinde yiiksek miktarda ifade edildigini bildirmislerdir.
Tombuloglu ve ark. (2017) ise Brachypodium ditachyon’da
BdSULTR3;1 geninin ifadesinin kuraklik stresi altinda arttigini
gostermiglerdir. Cao ve ark. (2013) Arabidopsis’te
AtSULTR3;1‘in ABA’nin hiicre tarafindan sentezlenmesinde
gorev alan sisteine siilfat saglayarak bitkilerin ¢evresel streslerle
miicadelesinde gorev aldigini bildirmislerdir. Bu ¢aligsmalarla
paralel olarak bizim c¢alismamizda da incelenen SULTR3
grubuna dahil bes gen igerisinde en fazla aktive olan genin
SbSULTR3;1 oldugu, koklerde ve yapraklarda ifadesinin diger
SULTR3 grubu genlere gore yaklasik 2 — 3 kat daha fazla
oldugu gorilmiistiir.

Tiim SbSULTR genleri igerisinde kuraklik stresi altinda
ifadesi en yiiksek genin kontrol genine goére yapraklarda 7 kat
daha fazla ifade edilen SULTR4 geni oldugu goriilmektedir.
SULTR4 geni koklerde de kontrol bitkilerine gore yaklasik 2 kat
daha fazla ifade edilmektedir. SULTR4 geninin yapraklardaki
ifadesindeki bu dramatik artig kuraklik stresi altinda bitkinin bu
stresle miicadelede etmesini saglayan ABA ve glutatyon gibi
kiikiirt igeren bilesiklere ihtiyacinin artmis olabilecegine, bu
nedenle SULTR4 genleri yardimiyla vakuollerden sitoplazmaya
yiiksek miktarda siilfat tagindigina isaret etmektedir. Ayrica gen
ifade verileri, SULTR geninin dahil oldugu grubun ve doku
tipinin SULTR genlerinin ifade seviyelerini etkiledigini de
ortaya cikarmistir. Sonug olarak; sorgum bitkisinde kuraklik
stres kosullar1 altinda, SULTR genlerinin miicadelede aktif
olarak rol aldig1 goriilmiistiir.
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A Kurakhk sonrasi SULTR genlerinin yapraklarda ifadesi
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Sekil 2. 10 giin kuraklik stresi uygulanmis sorgum bitkilerinde SULTR genlerinin yapraklarda (A) ve koklerde (B) ifade analizi. SULTR ifade verileri
SbPP2A geni ifadesine gore normalize edilmistir. Hata ¢ubuklari standart sapmay1 gostermektedir.

Figure 2. The expression analyses of sorghum SULTR (SbSULTR) genes in response to 10-day drought exposure in leaves (A) and roots (B). The
expressions were normalized using SbPP2A gene. Error bar shows the standard deviation in relative expressions of three replicates.
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Anahtar Kelimeler:

Nohut

Cicer echinospermum
Yaprak galeri sinegi
Liriomyza cicerina

Nohut yaprak galeri sinegi [Liriomyza cicerina Rond. (Diptera: Agromyzidae)] dikkate deger
verim kayiplarina yol agtig1 i¢in Tiirkiye’deki en 6nemli ve yaygin nohut (Cicer arietinum L)
zararlilardan biridir. Nohut yaprak galeri sinegi zararinin iistesinden gelmek igin en pratik,
cevreci ve ekonomik ¢6ziimlerden biri dayanikli ¢esitlerin kullanilmasidir. Bu ¢alisma tarmmi
yapilan nohut ile melezlenebilen Cicer echinospermum P.H. Davis genotiplerinin nohut
yaprak galeri sinegine dayaniklilik i¢in degerlendirilmesini amaglamustir. C. echinospermum
tiiriine ait 22 genotip ve nohut yaprak galeri sinegine duyarli tarimi yapilan bir genotip tarla
kosullarinda bir 1-9 gorsel 6lgek kullanilarak degerlendirilmistir. Hassas genotip (CA 2969)
her 10 sirada tekrarlanmistir. Genotipler 1-9 gorsel dlgegi iizerinden hassas genotip 8 dlgek
degeri aldiktan sonra degerlendirilmistir. C. echinospermum genotiplerinin biiyiik ¢ogunlugu
dayanikli olarak bulunmustur. Bu dayaniklilik kaynaklar1 C. echinospermum tarimi yapilan
nohut ile melezlenebildigi igin 1slah programlarinda kullanilabilecektir.
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The chickpea leaf miner [Liriomyza cicerina Rond. (Diptera: Agromyzidae)] is one of the
most important and common insect pests of chickpea (Cicer arietinum L) since it causes
substantial yield losses in Turkey. The most practical, environmental and economical solution
to overcome chickpea leaf miner damage is the utilization of resistant cultivars. The present
study aimed to evaluate Cicer echinospermum P.H. Davis genotypes which can be hybridized
with cultivated chickpea for resistance to chickpea leaf miner. A total of 22 genotypes of C.
echinospermum and a genotype of the cultivated chickpea, sensitive to chickpea leaf miner,
were evaluated using a visual 1-9 scale under field conditions. A sensitive chickpea (CA 2969)
was repeated in every ten rows. Genotypes were evaluated after the sensitive genotype had a
rating of 8 on 1-9 scale. Most of the genotypes of C. echinospermum were found to be
resistant. These resistant resources will be used in breeding programs since C. echinospermum
is cross-compatible with the cultivated chickpea.

1. Giris

Tarimi yapilan nohut (Cicer arietinum L.) 2014 yili
verilerine gore diinyada ekilis alanlar1 bakimindan serin iklim
baklagiller arasinda ilk sirada yer almaktadir. Nohut diinyada
yaklasik 13.5 milyon hektar alanda yetistirilmekte ve hektara
968 kg verim alinmaktadir (FAOSTAT 2017). Tiirkiye'de nohut
ekim alan1 359 304 ha, {iretimi 460 000 ton ve verim yaklagik

hektara 1280 kg’dir (TUIK 2017). Tarmmm yapilan nohudun
hektara 4000 kg (Singh 1990) iistiinde verim potansiyeli
olmasma ragmen, alinabilen gercek verim bu oranin ¢ok
altindadir. Bu verim kaybinin canli ve cansiz stres faktorlerinin
bilesiminden kaynaklandig: diigiiniilmektedir (Canci ve Toker
2009). Akdeniz Havzasi’nda en fazla iiriin kaybina neden olan
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canli stres faktorlerinden biri nohut yaprak galeri sinegi
[Liriomyza cicerina Rond. (Diptera: Agromyzidae] olarak
bildirilmistir (Giray 1970; Reed ve ark. 1987; Singh ve
Weigand 1994; Cikman ve ark. 2006; Cikman ve Civelek 2006;
El-Bouhssini ve ark. 2008; Toker ve ark. 2010; Toker ve ark.
2012). Nohut yaprak galeri sinegi baklagiller
(Leguminosae/Fabaceae) familyasindan olan kiiltiir
bitkilerinden beslenmekle birlikte 6ncelikli konukgusu tarimi
yapilan nohuttur (Civelek ve ark. 2008).

Yaprak galeri sineginin disisi konuk¢u bitkinin yaprak ve
yaprakeiklarini ovipozitorleri ile delerek yaklasik alti adet
yumurta birakir. Dort glinliik siiregten sonra larvalar parankima
dokusu boyunca tiineller acar ve biraktiklart salgi nedeniyle
yaprakgeiklar tizerinde beyaz noktaciklar olusturmaktadir. Yogun
bulagmalarda larvalarin yaptigi zarar, bitkinin fotosentez
alaninin  azalmasina, yaprakgiklarin  diismesine, Dbitkinin
zayiflamasina ve sonugta verimde Onemli kayiplara neden
olmaktadir. Nohutta yaprak galeri sinegine bagli zararin % 40
kadar verim kaybimna neden oldugu bildirilmektedir (Reed ve
ark. 1987; Kaplan 2008). Nohut yaprak galeri sinegi kimyasal
miicadele, kiiltiirel uygulamalar, biyolojik miicadele ve konukcu
bitki dayanikliligi ile kontrol altina alinabilmektedir (Reed ve
ark. 1987). Miicadele i¢in kullamlan kimyasallar insan ve gevre
sagligi lizerinde risk tasiyabilmektedir. Ayrica nohut marjinal
alanlarda tarimu yapildigindan kimyasal kullanimi ve biyolojik
miicadele birim maliyeti artirmast nedeniyle ekonomik
olmamaktadir. Yaprak galeri sineginin kontrolil igin en uygun
uygulamanm  konuk¢u bitki dayamkliigt ve  kiiltiirel
uygulamalar oldugu bildirilmektedir (Weigand 1990; Singh ve
Weigand 2006).

Tarimi yapilan nohutta dayaniklilik kaynaklarimin sinirh ve
yetersiz olmasi, tek yillik nohut tiirlerinin yaprak galeri sinegine
dayaniklilik  bakimindan  gozlemlenmesini zorunlu hale
getirmistir. Singh ve Weigand (1994), farkli tiirlerden 200 Cicer
genotipinin yaprak galeri sinegine dayaniklilik bakimindan
gozlemlemis ve C. cuneatum Hochst. ex Rich., C. judaicum
Boiss., C. pinnatifidum Jaub. & Spach. ve C. reticulatum Ladiz.
tirlerinde dayaniklilik kaynaklari belirlemistir. Robertson ve
ark. (1995) C. bijugum K.H. Rech., C. echinospermum P.H.

Cizelge 1. Cicer echinospermum genotipleri ve toplama yerleri.
Table 1. Genotypes of Cicer echinospermum and collection sites.

Davis, C. pinnatifidum, C. judaicum, C. chorassanicum (Bge)
M. Pop. ve C. reticulatum tiirlerinin baz1 genotiplerinde yaprak
galeri sinegine dayaniklilik kaynaklart oldugunu bildirmistir.
Bulunan dayaniklilik kaynaklarindan sadece C. echinospermum
ve C. reticulatum tarimi yapilan nohut ile melezlenebilmektedir
(Ladizinsky ve Adler 1976; Koseoglu ve ark. 2017; Adak ve
ark. 2017). Diinyada ulusal ve uluslararasi gen bankalarinda C.
echinospermum tiriiniin - 10 genotipi bulunmaktadir. Son
zamanlarda yapilan bir toplama caligmast ile bu sayr 272
genotipe kadar artirilmigtir (Toker ve ark. 2014; Talip ve ark.
2018). Yeni toplanan materyallerin yaprak galeri sinegine
dayaniklilik durumlari heniiz belirlenmemistir. Bu calismada,
C.echinospermum  genotiplerinde yaprak galeri sinegine
dayanikli genotiplerin belirlenmesi amaglanmustir.

2. Materyal ve Yontem

2.1. Materyal

Caligmada 22 C. echinospermum ve bir hassas kontrol (CA
2969) olmak iizere toplam 23 genotip degerlendirilmistir
(Cizelge 1). Hassas genotip her 10 sirada bir tekrarh ekilerek 1-
9 gorsel dlgek ile degerlendirilmistir. Genotipler, 2016 ve 2017
yillarinda yaprak galeri sinegine dayaniklilik igin incelenmistir.
Genotipler her iki yil Subat ayinda Akdeniz Universitesi,
Antalya, aragtirma deneme alanlarinda 5 cm derinliginde
ekilmistir. Deneme tesadiif bloklart deneme desenlerine gore ii¢
tekrarlamali olarak yiirtitiilmiistiir. Sira aras1 45 cm, sira iizeri
10 cm mesafe olacak sekilde 2m’ lik siralara ekim yapilmigtir.

2.2. Yaprak galeri sinegine karst dayaniklilik taramasi

Bitkiler tarla sartlarinda dogal epidemi altinda incelenmistir.
Dayaniklilik taramasi fide donemi, ¢igeklenme dénemi ve % 50
bakla baglama doneminde tekrarlanarak her genotip i¢in en
yiiksek deger kaydedilmistir. Caligmada yaprak galeri sinegine
dayaniklilik gozlemi Singh ve Weigand (1994) tarafindan
bildirilen 1-9 gorsel 6lgeginde (Cizelge 2) bazi diizenlemeler
yapilarak kullanilmistir. Cizelge 2’ye gore 1-4 arasi dayanikli, 5
toleransli, 6-9 arasi ise hassas olarak degerlendirilmistir.

No Genotip Hat No Sehir Enlem Boylam Rakim (m)
1 TR 82945 163a Sanlurfa 37.780171 39.172984 738.9
2 TR 82945 163b Sanlurfa 37.780171 39.172984 738.9
3 TR 82945 163c Sanlurfa 37.780171 39.172984 738.9
4 TR 82951 170c Sanlurfa 37.779714 39.171856 737.5
5 TR 82954 175a Sanlurfa 37.779745 39.171788 737.8
6 TR 82954 175b Sanlurfa 37.779745 39.171788 737.8
7 TR 82954 175¢c Sanlurfa 37.779745 39.171788 737.8
8 TR 82956 177c Sanlurfa 37.779771 39.171770 738.9
9 TR 82958 195a Diyarbakir 38.011241 39.374761 841.6
10 TR 82958 195b Diyarbakir 38.011241 39.374761 841.6
11 TR 82958 195¢ Diyarbakir 38.011241 39.374761 841.6
12 TR 82981 320 Sanlurfa 37.474158 39.561448 856.6
13 TR 82983 323a Sanlurfa 37.473346 39.563619 861.3
14 TR 82983 323b Sanlurfa 37.473346 39.563619 861.3
15 TR 82983 323c Sanlwrfa 37.473346 39.563619 861.3
16 TR 83132 408 Sanlurfa 37.821734 39.641475 1124.3
17 TR 83133 409 Sanlurfa 37.821720 39.641489 11235
18 TR 83135 412 Sanlurfa 37.821118 39.641649 1125.8
19 TR 85634 438b Sanlurfa 37.372919 39.764105 771.0
20 TR 85641 446 Sanlurfa 37.372919 39.764105 771.0
21 TR 85642 448 Sanlurfa 37.372919 39.764105 771.0
22 TR 85648 454 Sanlurfa 37.372919 39.764105 771.0
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Cizelge 2. Nohut yaprak galeri sinegine dayaniklilik i¢in gorsel 1-9 olgegi.

Table 2. A 1-9 visual scale for resistance to chickpea leaf miner.

Olgek

Orta derecede toleransl
Hassas

Yiiksek oranda hassas

© 00 N oo o B~ W N B

Tam hassas

Dayaniklilik Genotiplerin goriinimii

Tam dayanikl Hig bir zarar belirtisi yok

Cok dayanikli Cok dikkatli bakildiginda birkag yaprakeikta zarar

Dayaniklt Yaprakeiklarin % 20’ sinden az zarar var, yaprak dokiilmesi yok

Orta derecede dayanikli Yaprakeiklarin % 21-30 arasinda zarar var, yaprak dokiilmesi yok

Toleransh Yaprakeiklarin % 31-40 arasinda zarar var, bitkilerin yarisindan daha azinda dokiilme var

Yaprakeiklarin % 41-50 arasinda zarar var, bitkilerin alt yapraklarinda % 10’a kadar dokiilme var
Yaprakeiklarin % 51-70 arasinda zarar var, yapraklarda % 10-20 aras1 dokiilme var
Yaprakeiklarin % 70-90 arasinda zarar var, yapraklarda % 21-30 aras1 dokiilme var

Yaprakeiklarin neredeyse hepsinde (% 90) zarar var ve yapraklarin % 31 ‘den fazlasinda dokiilme var

2.3. Istatistiki analizler

Nohut yaprak galeri sinegine dayaniklilik verileri yiizdeye
¢evrilmis ve SPSS 22 programu kullanilarak varyans analizine
tabi tutulmustur.

3. Bulgular

Genotipler arasinda istatistiki olarak 6nemli (P<0.01) fark
oldugu belirlenirken, genotip x yil interaksiyonunun onemli
olmadig1 belirlenmistir. Bu nedenle yillar birlesik verilmistir.
Calismada degerlendirilen 22 C. echinospermum genotipin
(163a, 163b, 163c,170c, 175a, 175b, 175¢, 177c, 195a, 195b,

10

9

8 |
\ i I
2 3 4

1 2 3

= hn =)

Bitki sayis1 (adet)

L

[

—

195c, 320, 323a, 323b, 323c, 408, 409, 412, 438b, 446, 448 ve
454) 2 ile 5 arasinda gorsel Slgek degeri aldig belirlenmistir.
Yaprak galeri sinegine dayaniklilik bakimindan genotiplerin
yaklastk % 65’inin dayanikli, % 35’inin ise toleransli oldugu
belirlenmistir (Sekil 1). Genotiplerden bir tanesi (446) 2 degeri
ile yiiksek oranda dayanikli, bes tanesi ise dayanikli (3 gorsel
Olgek degeri alanlar) bulunmustur. Sekiz genotipin orta
derecede dayanikli (4 gorsel Olgek degeri alanlar) oldugu
gozlemlenirken, hassas kontrol CA 2969 nohut genotipinin ise
yiiksek oranda hassas (8 gorsel Olgcek degeri) oldugu
belirlenmistir (Sekil 2).

5 6

= 7 8 9

Leaf miner skorlari (19 dlcek)

Sekil 1. 1-9 gorsel 6lgek iizerinden nohut yaprak galeri sinegine dayanikli genotiplerin dagilimu.

Figure 1. Distribution of genotypes for resistance to leaf miner on 1-9 visual scale.
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Sekil 2. Cicer echinospermum genotipleri ve duyarli kontrolde nohut yaprak galeri sinegine dayaniklilik (Barlar ortalama =+ standart hatalardir).

Figure 2. Resistance to chickpea leaf miner in genotypes of Cicer echinospermum and sensitive check (Bars indicate mean =+ standard errors).

4. Tartisma ve Sonug¢

Nohut yaprak galeri sinegine karsi dayaniklilik ile ilgili
verilerin, 1-9 gorsel Olgegine gore 2 ila 5 arasinda degistigi
belirlenmistir (Sekil 1). Aragtirma sonuglarina gore en dayanikli
kaynak 2 skoru ile 446 C. echinospermum genotipi olmugtur.
Buna ilaveten 175a, 175b, 195a, 323a ve 323b genotipleri 3
gorsel dlcek degeri alarak yaprak galeri sinegine karst dayanikli
olduklari belirlenmistir (Sekil 2).

Reed ve ark. (1987), caligmalarinda 9 500 adet nohut
genotipinden 21 tanesini yaprak galeri sinegine karsi orta
derecede dayanikli bulduklarim bildirmiglerdir. Singh ve
Weigand (1994), nohut tiirlerinde yaprak galeri sinegine karsi
dayaniklilik belirleme calismalarinda bes adet
C. echinospermum tiiriinde tarama yapmuglardir. Arastirma
sonuglarina goére C. echinospermum genotiplerinde bir
dayaniklilik  kaynagr bulduklarmi  bildirmektedirler. Bu
caligmada ise C. echinospermum tiiriine ait 22 adet genotipten
14’1 dayanikli (2 ile 4 arasinda gorsel olgek degeri alarak)
bulunmustur.

Singh ve Weigand (2006), ti¢ nohut 1slah hattin1 (ILC 3800,
ILC 5901 ve ILC 7738) yaprak galeri sinegine dayanikli olarak
kayit altina almiglardir. Buna ilaveten Toker ve ark. (2010) ayni
1slah hatlarinin dayaniklilik kaynagi olduklarimn1
dogrulamuslardir. Robertson ve ark. (1995), bu ¢alismanin
sonuglarini dogrular nitelikte farkli nohut tiirlerinde (C. bijugum
K.H. Rech., C. echinospermum P.H. Davis, C. pinnatifidum
Jaub. ve Spach., C. judaicum Boiss., C. chorassanicum (Bge)
M. Pop. ve C. reticulatum Ladiz.) yaprak galeri sinegine kars1
dayaniklilik kaynaklari bulduklarini bildirmislerdir. Talip ve
ark. (2017) C. reticulatum ve C. echinospermum tiirlerinde canli
ve cansiz streslere dayaniklilik kaynaklarini vermistir. Nohut
yaprak galeri sinegine dayanikli kaynaklarin yeterli olmayisi,
6zellikle tarimi yapilan nohut ile melezlenebilir (Kazan ve ark.
1993; Singh ve Ocampo 1997; Singh ve ark. 2015; Kahraman
ve ark. 2017) olan C.echinospermum yabani tiiriinden gelecek
olan dayanikli melez hatlara ihtiyag duyulmasina neden
olmaktadir.

Sonug olarak, C.echinospermum genotipinde bulunan
dayaniklilik kaynaklarinin, C.echinospermum tiirliniin tarimi
yapilan nohut ile basarili bir sekilde melezlenebildiginden
dolay1 nohut yaprak galeri sinegine dayanikli g¢esit gelistirme
caligmalarinda kullanilabilecegi kanisina varilmistir.
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Bu arastirma, Saanen x Kil (S x K) keci genotipleri (F1, G; ve G;) ve Kil kegilerinde biiyiime
ve yasama giiciinii ve etkili faktorleri tespit etmek amaciyla yapilmistir. Calisma, Amasya ili
Sarilar kdyiinde 6zel bir isletmede yetistirilen 24 bas S x K F;, 91 bag S x K Gy, 14 bas S x K
G ve 53 bas Kul kegisi oglaklar ile yiiritilmistir. Oglaklarin dogum, 1 ay, 2.5 ay ve 6 ay
canli agirliklar tizerine genotip, dogum tipi ve cinsiyetin etkisi dnemli (P<0.05) bulunmustur.
Ana yaginin oglaklarm dogum ve 2.5 ay canli agirliklart tizerine etkisinin 6nemli (P<0.05)
oldugu belirlenmistir. Siitten kesim déneminde (2.5 ay) viicut 6lgiilerinden viicut uzunlugu
(VU), cidago yiiksekligi (CY), 6n incik gevresi (OIC), gogiis gevresi (GC) ve sagr1 yiiksekligi
(SY) iizerine genotipin etkisi 6nemli (P<0.05) bulunmustur. Oglaklarin 2.5 ay viicut
dlciilerinden gogiis derinligi (GD) iizerine cinsiyetin etkisi énemli (P<0.05), VU, OIC, GC ve
gogiis genisligi (GG) lizerine dogum tipinin etkisinin 6nemli (P<0.05) oldugu belirlenmistir.
Dokuz aylik viicut 6lgiilerinden GC ve SY genotipten énemli (P<0.05) diizeyde etkilenmis,
CY ve OIC ise cinsiyetten 6nemli diizeyde (P<0.05) etkilendigi tespit edilmistir. Arastirmada
S x K G, melez erkek oglaklarin yasama giiciiniin (% 87.5) S x K G; disi oglaklardan (% 50.0)
yiiksek oldugu bulunmustur. Sonug¢ olarak yetistirici kosullarinda Saanen ile Kil kegi
arasindaki melezlemelerde Saanen irkinin kan derecesinin artmasiyla dogan melez oglaklarda
biiylime ozellikleri ve yasama giiciiniin olumsuz etkilenebilecegi ve ¢evre kosullarina karsi
duyarliliklarinin artabilecegi soylenebilir.
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This research was carried out to determine the growth and survival characteristics of Saanen x
Hair goat crossbreds (Fi, B; and B5) and Hair goats raised in a private establishment in the
village of Sarilar in Amasya and to determine the factors affecting these characteristics. In the
study, 24 Saanen x Hair goat crosshred F;, 91 Saanen x Hair goat crossbred B;, 14 Saanen x
Hair goat crossbred B, and 53 Hair goat kids were used. The effects of genotype, birth of type
and sex on live weights at birth, one month, weaning (2.5 month) and six month of kids were
found be significant (P<0.05). It was determined that the effect of maternal age on birth weight
and 2.5-month live weight was significant (P<0.05). The genotypic effect was found to be
significant (P<0.05) on body length (BL), withers height (WH), rump height (RH), cannon
bone circumference (CBC), chest circumference (CC) from the body measurements in the
weaning period (2.5 months). It was determined that the sex effect on the chest depth (CD)
was significant (P<0.05), and the effect of birth type on BL, CBC, CC and chest width (CW)
was significant (P<0.05). CC and RH from nine-month body measurements of kids were
significantly affected by genotype (P<0.05) and WH and CBC were significantly (P<0.05)
affected by gender. In the study, the survival rate of Saanen x Hair goat crossbred B, male kids
(87.5%) was found to be higher than that of Saanen x Hair crossbred B, female kids (50.0%).
As a result, it can be said that when crossbreeding Hair goat with Saanen in the breeder
conditions, the growth and survival ability of the crossbred kids born with the increase of
Saanen blood levels may be adversely affected and their sensitivity to environmental
conditions may increase.
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1. Giris

Kegi yetistiriciligi, ekonomik ve sosyal agidan kirsal alanda
yasayan insanlar igin Onemli bir hayvancilik faliyetidir
(Kaymake1 ve Engindeniz 2010). Ulkemizde keci yetistiriciligi
calili meralarin yogun oldugu yiiksek rakiml alanlarda ekstansif
tiretim sistemlerinde yapilmaktadir. Ancak son yillarda entansif
tretim sistemleri ve bu sistemler i¢in uygun genotiplerde
yayginlasmaktadir. Tiirkiye’de bolgelere gore farkli irklar ile
keci yetistiriciligi yapilmakta olup, en yaygin yetistirilen yerli
rk Kil kegisidir (TUIK 2017). Kil kegilerin 6zellikle siit
verimlerinin iyilestirilmesi kapsaminda Saanen kecisiyle
melezleme ¢aligmalari yapilmaktadir. Cesitli arastirmalarda
bliylime ve yasama giicii 6zellikleri bakimindan S x K F;
melezleri ile Kil kegisinin (Simgek ve Bayraktar 2006), S x K F;
ve G; melezlerinin (Simsek ve ark. 2007), Kil keci, S x K Fyve
Alpin x Kil F; melezlerin benzer ozelliklere sahip olduklari
belirlenmis, Saanen ve Alpin wrkinin Kil kegisinin siit ve dol
verim yoninden 1slahinda kullanilabilecegi bildirilmistir
(Erduran ve Yaman 2012). Saanen irki ile yerli Mamasani
kecisinin melezlenmesi ile dogan melez oglaklarin canli agirlik
artiglarinin pozitif yonde etkilendigi bildirilmistir (Hosseini ve
ark. 2017). Sudanda yapilan bir aragtirmada Saanen ile Nubian
kecisinin melezlenmesi sonucunda Saanen melezlerinin Sudan
cevre sartlarna adaptasyon kabiliyetlerinin iyi oldugu
belirlenmistir (Abd El Gadir ve El Zubeir 2005).

Hayvanlarda canli agirlik, viicut 6lgiileri ve yasama giicii,
biliyiime ve gelisme oOzelliklerini degerlendirmek i¢in 6nemli
referans noktalarini olusturur. Canli agirlik, canlilarin yagamlari
icerisinde  farkli  fizyolojik  kosullara  gére  degisim
gosterebilmekte ve genotip x ¢evre etkilesimi hakkinda
dogrudan ya da dolayli fikir verebilmektedir (Ortega-Jimenez
ve ark. 2005; Toli ve ark. 2009). Viicut 6lgiileri, hayvanlarin
morfolojik yapisi, biiylime ve gelisme ozellikleri, yetistirilecek
wkin tespiti ve damizlik seciminde bilgi vermesi, erken
donemde ilkine damuzlikta kullanilmasi, generasyonlar arasi
stireyi kisaltmasi bakimindan 6nem tasir (Keskin 2012). Oglak
kayiplari, biylitme doneminin 6nemli sorunlarindan olup,
barinaklarda hijyen ve oglak dogum agirhigi (Koyuncu ve ark.
2006), dogum tipi, mevsim, yil, yetistirme sistemi, bdlge, 1rk,
yaygin hastaliklar ve analarin laktasyon sirasinin oglaklari
yasama giiciinii 6nemli diizeyde etkiledigi ve oglak olim
oranlarinm % 16 ile % 100 arasinda degistigi bildirilmektedir
(Awemu ve ark. 1999; Marai ve ark. 2002; Kumar ve ark. 2003;
Simgek ve Bayraktar 2006). Bir arastirmada Nijerya’da 6 aydan
daha kiigiik oglaklarda Oliim oranlarinin (% 41.4) 6 aydan
biliyikk oglaklara (% 14.4) gore daha yiikksek ve oglaklarin
Olimlerinin en fazla ishal ve solunum yolu hastaliklarindan
kaynaklandigi bildirilmektedir (Ameh ve ark. 2000). Oglak
Olimlerinin bir diger sebebinin paraziter hastalik olan
koksidiyoz kaynakli oldugu (Kusiluka ve ark. 1998) ve
oglaklarin biiylime doneminde koksidiyoz hastaliklarindan
korumanin oglak &lim oranlarmi azaltmada ve oglaklarin
bliyime ve gelismelerini saglamada O6nemli oldugu
bildirilmektedir (Savas 2007).

Bu ¢alismada, Kil keg¢i ve Saanen x Kil kegi (Fy, G; ve G,)
genotipi  oglaklarin  yetistirici  kosullarinda  biiyiime
ozelliklerinin belirlenmesi amaciyla canli agirliklar, canli agirlik
artiglart ve viicut Olgiileri karsilagtirilmustir. Ayrica oglaklarin
yasama gliglerinin belirlenmesi i¢in dogum ve sonraki
donemlerde 6liim kayitlar1 degerlendirilmistir.

2. Materyal ve Yontem

Arastirma, Amasya’nin Merkeze bagli Sarilar koyiinde
(40°39'35.89"K,  35°52'36.25"D)  ozel bir isletmede
yiiriitiilmiistiir. Isletme kayalik bir arazide bulunmaktadir.
Aragtirmada 2010 yili teke katim doneminde Ondokuz Mayis
Universitesi Hayvancilik Arastirma Unitesinden temin edilen
Saanen tekeleri ve aragtirmanin yuritildigi isletmede
yetistirilen Kil kegi tekeleri, ana¢ hayvan materyali olarak Kil
kegi, S x K F; ve S x K G; genotipi kullanilmigtir. Aragtirmada
kullanilan  analarm yaslar1 2-5 arasindadir.  Yriitiilen
aragtirmada 2011 yili Subat-Mart aylarinda dogan 24 bas S x K
F;, 91 bas S x K Gy, 14 bas S x K G, melezi ve 53 bas Kil kegisi
oglagi olmak {iizere toplam 182 bas oglak kullanilmistir.
Isletmede oglaklar eve yakin kapali ve eski biiyiik bir agilda
barindirilmiglardir. Oglaklar dogumdan sonra iki hafta siirekli
analar1 ile birlikte kalmus, yavrular analarmi 75 gilinliik yasa
kadar emmisler ve daha sonra siitten kesilmislerdir. Oglaklar
analarin1 meraya ¢ikmadan Once ve meradan doniiste, siitten
kesilinceye kadar sabah ve aksam olmak iizere analarini
emmeye devam etmisler, gece boyunca ana ve yavrular ayni
agilda ayr1 bolmelerde barindirilmistir. Isletmede yetistirici
tarafindan oglaklara, rumen gelisimini saglamasi amaciyla
kurutulmus pelit yapragi verilmis, kendi dogal yetistirme
ortaminda ve hicbir miidahale yapilmaksizin biiyiitiilmiislerdir.
Oglaklar siitten kesildikten sonra iklim sartlari uygun oldugu
siirelerde genellikle sabah erken saatte mera ve orman
kenarlarinda 6gleye kadar otlatilmis, 6gle sicaginda uygun bir
golgelik alanda dinlendirilip 6gleden sonra tekrar otlatmaya
devam edilmistir. Kisin agil icerisinde bulunduklar siirelerde
oglaklara yonca samani verilmistir.

Dogumlarin baslamasiyla oglaklar, ilk 24 saat iginde
tartilarak dogum agirliklart alinmis, kulak numaralan takilmus,
dogum tarihi, dogum tipi, cinsiyetleri ve ana numaralari
kaydedilmistir. Belirli doénemlerde tartim ve Olgiimlerin
yapilmast amaciyla her hafta isletmeye gidilmistir. Tartim ve
6l¢iim yapilacak donemlere ulasan (1 ay, 2.5 ay, 6 ay ve 9 ay)
oglaklar tartilmig ve siitten kesim (2.5 ay) ve 9. ay viicut
Olgiileri alinmistir. Oglaklarin dogumlarinin Subat ve Mart
aymda gerc¢eklesmesi nedeniyle dogum tarihleri arasinda ortaya
c¢ikan  farkliliklar nedeniyle degerlendirmelerdeki  gilin
farkliliklar1 interpolasyon yontemiyle hesaplanmistir. Bu sekilde
elde edilen bilgiler kartlara islenmistir. Oglaklar, 50 g’a hassas
terazi ile tartilmig, viicut 6lgiisii olarak viicut uzunlugu (VU),
gogiis ¢evresi (GC), gogiis derinligi (GD), gogiis genisligi
(GG), cidago yiksekligi (CY), sagrt yiksekligi (SY), but
cevresi (BC), on incik c¢evresi (OIC) olgiileri almmustir.
Oglaklarin viicut 6l¢iimleri diiz bir zeminde gergeklestirilmistir.
BC, OIC, GC &lgii seridi ile VU, GD, CY, GG, SY ise 6lgii
bastonu ile belirlenmistir (Ertugrul 1996; Cam ve ark. 2010).
Oglaklarin 1 ay ve 2.5 ay (siitten kesim) donemlere ait yasama
giici degerleri de oOnemli bir kargilastirma kriteri olarak
degerlendirilmistir.

Arastirmada oglaklarin incelenen 6zellikleriyle ilgili olarak;
genotip, dogum tipi, cinsiyet ve ana yasi gibi makro g¢evre
faktorlerinin etkileri “En Kiigiik Kareler Yontemi” ile tespit
edilmis ve asagida belirtilen matematik model kullanilmistir
(SPSS). Verilerin  degerlendirilmesi i¢in varyans analizi
uygulanmis olup varyanslarin homojenligi Levene varyans
homojenlik testi ile degerlendirilmistir. Analiz sonuglari,
varyanslarin homojen oldugunu ve bdylece parametrik varyans
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analizi testlerinin uygulanabilecegini gdstermistir. Incelenen
tim donemlerde oglaklara ait biiylime oOzellikleri iizerine
genotip, dogum tipi ve cinsiyet faktorleri arasinda
interaksiyonlar ~ 6nemli  bulunmustur. Faktoriin ~ 6nemli
bulunmasi durumunda ortalamalari karsilagtirmak i¢in Duncan
¢oklu karsilastirma testi kullanilmigtir. Yagama giicii gibi yiizde
ile ifade edilen verilerin analizinde y? analizi uygulanmstir
(Diizgiines ve ark. 2003).

Yijklm = p + ai + bj + ck + dl + eijkim

Yijklm=i genotipte, j dogum tipinde, k cinsiyette, | yash
anadan dogan oglagin incelenen 6zellige ait degerler,

p= populasyon genel ortalamasi

ai=i. genotipin etkisi, i= (Kil kegi, Saanen x Kil F,, Saanen
x Kil Gy, Saanen x Kil G,)

bj=j. dogum tipinin etkisi, j= 1, 2 (tek, ikiz)
ck=k. cinsiyetin etkisi, k= 1, 2 (erkek, disi)

di=l. yasli ananin etkisi, I=2, 3, 4, 5 yasl analar
eijklm= Hata etkisi

3. Bulgular ve Tartisma

Oglaklarin biiylime 6zellikleri ve yasama giicii ile ilgili elde
edilen bulgular incelenen donemlere gore degerlendirilmistir.

3.1. Dogum

Arastirmada Kil kegi, S x K F;, S x K G, S x K G,
genotiplerine ait dogum agirliklar sirasiyla; 3.7 kg, 3.8 kg, 3.5
kg ve 3.2 kg bulunmus, dogum agirligina genotip, dogum tipi,
cinsiyet ve ana yasinin etkisi 6nemli bulunmustur (P<0.05).
SXx K G, oglaklarin diger genotiplere gore en diisik dogum
agirligina  sahip  olduklart  goriilmektedir  (Cizelge 1).

Aragtirmada melezlemede Saanen kan derecesi arttikca dogan
SxK G, melez oglaklarin dogum agirliklarinin diistiigii ve
yasama gliclerinin zayifladig1 belirlenmistir. Erkek oglaklarin
(3.8 kg) disilerden (3.4 kg), tekiz oglaklarin (3.8 kg) ikiz
oglaklardan (2.9 kg), 4 yash (3.9 kg) ve 5 yasl analarin (3.7 kg)
yavrularmin 2 yash (3.3 kg) ve 3 yash analarm (3.4 kg)
yavrularma gore daha yiiksek dogum agirligina sahip olduklari
tespit edilmis olup, ana yasinin yiiksek oldugu oglaklarin
dogum agirliginin daha yiiksek oldugu belirlenmistir (P<0.05).
Ananin beslenme kosullari, genetik yapit ve ananin yavruya
sagladigi cevre (ana rahmi) yavrunun dogum agirhigmni
etkileyebildigi (Savas 2007) bildirisi arastirma bulgularini
desteklemektedir. Bu arastirmada Kil keci oglaklarin 3.7 kg’lik
dogum agirlig: farkli aragtirmalarda Kil kegi i¢in bildirilen 2.63
kg, 2.77 kg ve 3.15 kg (Sengonca ve ark. 2003; Simsek ve
Bayraktar 2006; Yilmaz ve ark. 2013) degerlerinden yiiksek
bulunmustur. Aragtirmada S x K F; (3.8 kg)’in dogum agirlig:
degeri, ayn1 genotip i¢in bildirilen 3.70 kg, 2.95 kg, 3.13 kg ve
2.18 kg (Sengonca ve ark. 2003; Simgek ve Bayraktar 2006;
Simsek ve ark. 2007; Yilmaz ve ark. 2013), Saanen x Mamasani
F, icin 2.98 kg (Hosseini ve ark. 2017), Saanen oglaklarda 3.22
kg, 2.9 kg (Ceyhan ve Karadag 2009; Bolacali ve Kiigiik 2011)
olarak bildirilenlerden yiiksek, Akdag ve ark. (2011)’in 4.08 kg
bildirdiklerinden diisiik bulunmustur. Bolacali ve Kiigiik
(2011)’in bildirdigi ile aragtirmada S x K G, oglaklar i¢in elde
edilen dogum agirlik degerleri uyumludur. Kil kegi ve Saanen x
Kil melez oglaklar i¢in bildirilen dogum agirlik degerleri ile
aragtirma bulgular1 arasindaki farkliliklar siiriiniin yetigtirildigi
sisteminin farkli olmasi, cografik yapi, rakim farkliliklari, teke
etkisi ve ananin beslendigi bitki florasindan kaynaklanabilir.
Dogum agirhiginin genotip, dogum tipi, ana yasi ve yil
faktorlerinden 6nemli diizeyde etkilendigi bildirisi (Bolacali ve
Kiigiik 2011; Ceyhan ve Karadag 2009; Sengonca ve ark. 2003;
Simsek ve ark. 2007; Yilmaz ve ark. 2013) ile arastirmada elde
edilen bulgular uyumlu bulunmustur.

Cizelge 1. Oglaklarn dénemlere gore canli agirliklarina (kg) ait en kiigiik kareler ortalamalari, standart hatalart (x = s veP degerleri.

Table 1. The mean of the smallest squares of the live weights (kg) of the goat-kids according to the periods, standard errors (x = s;) and P values.

n Dogum(x_isxﬂ n l.ay(x_tsx—) n 2.5ay<;¢sx—) n 6. ay<;¢sx—) n 9. ay<;¢sx—)
SxKF, 24 3.8+0.19° 23 73 +0.26° 23 11.8£0.55% 14 263+1.51° 12 269+1.53°
SxKG 91 3.5+0.08% 79 7.4+0.19% 79 12.0+0.31° 55  24.1+0.70° 41  24.8+0.65°
SxKG, 14 32+0.13° 10 5.5+0.23° 10 8.9 +0.43° 8 19.5+1.35° 8  203+096°
Kil 53 3.7+0.11° 44 6.8 +0.16% 44 11.5+0.31% 38  24.8+0.80° 33 25.0+£0.77°
P 0.049 0.001 0.003 0.026 0.012
D tipi
Tekiz 144 3.8+ 0.06° 124 73+0.14 124 11.9£0.24% 90  24.8+0.56° 76 24.9+0.52
Ikiz 38 2.9+0.10° 32 6.3+0.20° 32 10.6 = 0.38° 25 22.5+0.90° 18 23.8+1.05
P <0.001 0.001 0.013 0.049 0.335
Cinsiyet
Erkek 90 3.8+0.08° 77 7.4+0.18 77 12.1+£0.28% 49  25.8+0.90° 37 253+0091
Disi 92 3.4+0.08 79 6.8+0.14 79 11.2+029° 66 23.1+0.48° 57  24.4+049
] <0.001 0.006 0.030 0.005 0.376
Ana Yas1
2 42 33+0.11° 36 6.5+0.24 36 10.6 + 0.40° 26 22.8+0.91 22 22.7+0.81
3 41 3.4+0.12° 33 7.0+0.26 33 11.7+0.41%® 27 23.4+0.88 19 25.5+0.81
4 41 3.9+0.14° 36 7.5+026 36 12.2 £0.44% 26 25.7+0.93 21 26.1+0.84
5 58 3.7 +0.09° 51 724020 51 11.9+0.37% 36 25.0+1.30 32 249+0.97
] <0.001 0.060 0.048 0.142 0.073

Her bir 6zellik ve faktor icerisinde farkli harflerle gosterilen faktor seviyelerine ait ortalamalar arasindaki fark istatiksel olarak onemlidir (P<0.05).
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3.2. 1 aylik yas

Kil kegi, S x K F1, S x K G3, S x K G, genotiplerine ait 1
aylik yastaki canli agirliklar sirasiyla; 6.8 kg, 7.3 kg, 7.4 kg ve
5.5 kg bulunmustur (Cizelge 1). Oglaklarin 1 ay canli
agirliklarina genotip, dogum tipi ve cinsiyetin etkisinin 6nemli
(P<0.05), ana yasinin etkisinin 6nemsiz (P>0.05) oldugu tespit
edilmis, S x K G, oglaklarin diger genotiplere gore 1 aylik yasta
en disik canli agirliga sahip olduklar goriilmistir (Sekil 1).
Aragtirmada elde edilen bulgularla Saanen ile Kil kegi
melezlemesinde kan derecesinin artmasiyla oglaklarin canli
agirlik kazancinin negatif yonde etkilenebilecegi soylenebilir.
SxK G, melez oglaklar i¢in yapilan arastirma sayisinin az
olmast nedeniyle daha fazla ¢alisma yapilmalidir. Arastrmada
erkek oglaklarn (7.4 kg) disilerden (6.8 kg), tekiz oglaklarin
(7.3 kg) ikiz oglaklardan (6.3 kg) daha yiiksek 1 ay canli
agirliga sahip olduklart belirlenmistir. Arastirmada S x K F;
(7.3 kg) ve S x K G; ( 7.4 kg) i¢in elde edilen bulgular, Simsek
ve ark. 2007’in S x K F; (6.49 kg) ve S x K G; (6.69 kg) ve
Bolacali ve Kiigiik (2011)’in Saanen (6.59 kg), Akdag ve ark.
(2011)’in S x K F; (8.64 kg) oglaklarin 1 ay canli agirhiklari i¢in
bildirdiklerinden daha yiliksek bulunmus, bu farkliliklarmm ana
etkisi, bolgesel flora farkliliklarindan kaynaklanabilecegi
distiniilmektedir. Akdag ve ark. (2011)’in Saanen oglaklar
(7.12 kg), Simsek ve Bayraktar (2006)’m Kil kegiler (7.44 kg)
i¢in bildirdikleri ile arastirmada Kil kegi, S x K F; ve S x K G,
i¢in elde edilen bulgular benzer bir egilim gdstermistir.

Oglaklarin dogum 1 ay arasinda giinlik canli agirlik
artiglarma sadece genotipin etkisi énemli (P<0.05) bulunmus,
Kil kegi, S x K Fq, S X K Gy, S x K G, genotiplerine ait dogum-
1 ay giinliik canli agirlik artislar1 sirasiyla; 105.4 g, 114.8 g,
129.6 g ve 77.7 g; erkek, disi, tekiz ve ikiz oglaklarda sirasiyla;
1209 g, 113.1 g, 118.5 g ve 111.0 g; ana yasina gore 2, 3, 4 ve
5 yasgh analarin oglaklarda sirasiyla; 116.1 g, 122.0 g, 1023 g
ve 123.8 g bulunmustur (Cizelge 2). S x K G, oglaklarin diger
genotiplere gore dogum ile 1 aylik yas arasinda daha diisiik
giinlik canli agirlik kazancina sahip oldugu Sekil 2’de
goriilmektedir. Gokdal ve ark. (2013)’tin S x K F; (113.78 g)
icin bildirdigi ile arastirma bulgular1 benzemekte, Kil keci
(115.95 g) i¢in bildirdigi ve ayni aragtirmacinin dogum 1 ay
arasinda gilinliik canli agirhk artiglarinin  dogum tipi ve
cinsiyetten Onemli diizeyde etkilendigi bildirisi aragtirma
bulgularindan farklilik géstermistir.

Dogum 1 ay aras1 yasama giicleri Kil kegi, S x K F;, Sx K
G;, S x K G, genotiplerinde sirasiyla; % 83.02, % 95.83,
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Sekil 1. Farkli donemlerde oglaklarin canli agirhiklar (kg).
Figure 1. Live weight of goat-kids in different periods (kg).

% 86.81, % 71.43 bulunmustur (Cizelge 3). S x K G, oglaklarin
1 ay yasama giicleri cinsiyetten 6nemli diizeyde etkilenmis,
erkeklerin yasama giiciiniin disilere gore daha yiiksek oldugu
bulunmustur (P<0.001). Dogumdan 1 aya kadar genotipler
icerisinde en diisiik yasama giiciine S x K G, oglaklarinin sahip
oldugu bulunmustur. Arastirmada S x K G, oglaklarin diger
genotiplere gore en diisik dogum agirligma sahip olmalar
yasama giiclinii olumsuz etkileyebilir. Arastirmada Kil kegiler
icin elde edilen bulgularin Yimaz ve ark. (2013)’in Kil
kecilerde yasama giicii % 100.00 bildirisinden daha diisiik
oldugu belirlenmis, bu farklihigm iklim sartlari, arazi kosullari,
agil yapisi ve yetistirme sistemi ve ana etkisinden kaynakli
olabilecegi soylenebilir. Yilmaz ve ark. (2013)’{in Saanen x Kil
melezlerde % 94.44, Akdag ve ark. (2011)’in 90 giinde siitten
kesilen Saanen oglaklarda % 91.7 ve S x K F; melezlerinde
% 96.3 i¢in bildirdikleri ile aragtirmada S x K F; melezler i¢in
elde edilen bulgularin benzerlik gosterdigi belirlenmistir.

3.3. 2.5 aylik yas (Siitten kesim)

Siitten kesim doneminde (2.5 ay) oglaklarin canli agirliklart
Kil kegi, S X K Fy, S X K Gy, S x K G, genotiplerinde sirasiyla;
11.5 kg, 11.8 kg, 12.0 kg ve 8.9 kg olarak belirlenmistir
(Cizelge 1). Oglaklarin 2.5 ay canli agirliginin genotip, dogum
tipi, cinsiyet ve ana yasindan 6nemli etkilendigi tespit edilmistir
(P<0.05). Simsek ve ark. (2007)’nin S X K F; ve G; oglaklarin
75 gilin canli agirliklarinin herhangi bir faktorden etkilenmedigi
bildirisi ile caligmada elde edilen bulgular farklilik gostermistir.
Oglaklardan S x K G; genotipinin diger genotiplerden, tekizlerin
(11.9 kg) ikizlerden (10.6 kg), erkeklerin (12.1 kg) disilerden
(11.2 kg) ve 4 yash (12.2 kg) ve 5 (11.9 kg) yasl analardan
dogan oglaklarin 2 yasli (10.6 kg) ve 3 yash (11.7 kg) analarin
oglaklarindan 2.5 ay canli aguliklarmin farkli  oldugu
belirlenmistir (P<0.05). Farkli arastirmacilar tarafindan Saanen
x Kil melez oglaklarin 2.5 ay canli agirlik degerlerinin
12.10 kg—16.87 kg arasinda oldugu bildirisleri (Sengonca ve
ark. 2003; Simsek ve Bayraktar 2006; Simsek ve ark. 2007,
Akdag ve ark. 2011; Yilmaz ve ark. 2013) ile arastirma
bulgular1 uyumludur. Kil kegilerin 2.5 ay canli agirlik degerleri
11.90 kg-14.35 kg arasinda oldugu (Sengonca ve ark. 2003;
Simgek ve Bayraktar 2006; Yilmaz ve ark. 2013), genotip,
dogum tipi, cinsiyet ve yilin siitten kesim agirligma Onemli
(P<0.05) etkisi bulundugu (Sengonca ve ark. 2003) bildirisi ile
aragtirmada Kil keciler i¢in elde edilen bulgular benzer bir
egilim gostermektedir.

2.5ay 6 ay 9ay
Dénemler
SxKG1 SxKG2
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Cizelge 2. Oglaklarm dénemlere gore giinliik canh agirlik artislarma (g) ait en kiigiik kareler ortalamalari, standart hatalart (x «s o) veP degerleri.

Table 2. The mean of smallest squares of the daily live weight gains (g) of goat-kids according to the periods, standard errors (x = s and P values.

Dogum-1 ay Dogum-2.5 ay Dogum-6 ay Dogum-9 ay lay-2.5ay 2.5 ay-6 ay
n (X_irSX_) n (X_irSX_) n (X_iSX_) n (;15;) n (;15;) n (X_iSX_)
SXKF 23 1148+7.79° 23 105.0+6.83% 14 124.8+8.13%° 12 86.6+541° 23 101.4+890° 14 135.0+15.12°
SxKG; 79 1295+620° 79 106.8+3.60° 55 111.9+4.15%° 41 78.1+2.56° 79 99.8+3.90° 55 121.5+5.58%
SxKG, 10 77.7+494> 10 76.1+492° 8 914+690° 8 638+334" 10 774+3.87° 8 101.4+943°
Kil 44 105.4+3.74* 44 104.0+3.75° 38 114.6+436*° 33 79.5+2.80° 44 1032+3.87* 38 126.8+5.61%
P 0.001 0.021 0.048 0.020 0.049 0.048
Cinsiyet
Erkek 124 1209+558 124 106.4+294 90 121.1+£5.08 76 79.8+3.46 124 102.5+3.45 90 135.5+7.30°
Disi 32 113.1+£4.72 32 101.1+3.78 25 107.2+2.79° 18 77.6+1.84 32 96.5+3.98 25 115.1+3.61°
P 0.285 0.272 0.012 0.552 0.255 0.008
D tipi
Tekiz 77 118.5+4.33 77 105.0+2.82 49 115.1+3.14 37  78.7+1.92 77 101.5+3.05 49 1249 +4.31
ikiz 79 111.0+6.02 79 98.8 £4.31 66 105.5+5.42 57 77.5+4.17 79 91.5+4.64 66 118.9+8.50
P 0.407 0.298 0.150 0.781 0.135 0.524
Ana Yasi
2 36 116.1+8.76 36 100.9+5.95 26 110.2+7.19 22 75.3+4.30 36 9544635 26 120.6+9.42
3 33 122.0+8.16 33 107.2+5.07 27 117.1+£6.58 19 84.5+299 33 103.1+£6.28 27 128.3+8.95
4 36 102.3+4.35 36 96.7 £ 4.24 26 109.4+3.29 21 75.6+2.73 36 97.9+4.32 26 123.2+4.17
5 51 123.8+6.80 51 107.9+4.10 36 114.8+4.59 32 79.6+3.36 51 100.7 £4.62 36 123.0+7.66
P 0.157 0.301 0.734 0.266 0.802 0.927

Her bir 6zellik ve faktor icerisinde farkli harflerle gosterilen faktor seviyelerine ait ortalamalar arasindaki fark istatiksel olarak dnemlidir (P<0.05).

140
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Sekil 2. Farkli donemlerde oglaklarin giinliik canli agirlik artiglar (g).
Figure 2. The daily live weight gain of goat-kids in different periods (g).

Dogum 2.5 ay giinliik canli agirlik artiglart Kil kegi, S x K
F1, S X K Gy, S x K G, genotiplerinde sirastyla; 104.0 g, 105.0
g, 106.8 g ve 76.1 g; erkek, disi, tekiz, ikizlerde sirastyla; 106.4
g, 101.1 g, 1050 g, 98.8 g 2, 3, 4 ve 5 yash analarin
oglaklarinda sirasiyla; 100.9 g, 107.2 g, 96.7 g ve 1079 g,
incelenen bu 6zellige sadece genotip etkisi 6nemli bulunmustur
(P<0.05) (Cizelge 2). S x K G, genotipinin dogum 2.5 ay
arasinda en diigiik gilinliik canli agirlik kazancina sahip oldugu
Sekil 2°de goriilmektedir. Arastirmada dogum ile 2.5 ay arasi
giinliik canlt agirlik artist icin S x K F; ve G; genotipinde elde
edilen bulgular Gokdal ve ark. (2013)’iin dogum 3 ay arasinda
Sx K F; (107.63 g) icin bildirdigi ile benzer, Alpin x Kil F;
(119.49 g) i¢in bildirdiklerinden 14.49 g disiik bulunmus,
Akdag ve ark. (2011) S x K F; genotipinde 96 gr bildirdigi ile
arastirmada S x K F; i¢in elde edilen bulgular arasinda 9 g’lik

Dogum-2.5 ay

e
100

Dogum-6 ay Dogum-9 ay

SxKG1 Sx KG2

bir farklilik goriilmiistiir. Gokdal ve ark. (2013) Kil kegiler igin
117.32 g bildirdigi ile arastirmada Kil kegiler i¢in elde edilen
bulgular arasinda 13.32 g farklilik oldugu bulunmustur.
Literatiir  bildirisleri ile arastirma sonuglart arasindaki
farkliliklarin uygulanan besleme sistemi ve bdolgesel floradan
kaynaklanabilecegi diigtiniilmektedir.

Siitten kesim doneminde oglaklarin yasama giicii igin elde
edilen bulgular Cizelge 3’de goriildigii gibi Kil kegi, S x K F,
S X K Gy, S x K G, genotiplerinde sirastyla % 83.02, % 95.83,
% 86.81, % 71.43 olup, sadece S x K G, genotipinde cinsiyetin
etkisi 6nemli (P<0.001) bulunmustur. Arastirmada hava sartlari
ozellikle melez oglaklarda olumsuz etki yaratmis ve Kil
kegilerine gore ishal vakalari diger genotiplerde daha fazla
goriilmiistiir. Simsek ve Bayraktar (2006) dogumlarin hava
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kosullarim sert gectigi donemde olmasmin oglak oliimlerini
arttirdigint  bildirmislerdir. Siitten kesim doneminde yasama
giicline genotip, dogum tipi ve ana yasmnin etkisinin 6nemsiz
oldugu bildirisi (Simsek ve ark. 2007) ile arastirma bulgular
uyumlu bulunmustur. Ayn1 dénemde oglaklarin yasama giiciine
genotip ve yilin etkisinin 6nemli oldugu da bildirilmistir
(Sengonca ve ark. 2003). Kil kegileri igin siitten kesimde
yasama giiciinii Sengonca ve ark. (2003) % 78.61, Simsek ve
Bayraktar (2006) % 82.50, Yilmaz ve ark. (2013) 60 giin igin
% 90.24, Karakus (2016) 3 aylik Kil kegiler icin % 91.11
bildirmislerdir. Arastirmada Kil kegiler i¢in elde edilen
bulgular, Sengonca ve ark. (2003)’tin Kil kegiler i¢in
bildirdiklerinden yiiksek bulunmustur. Bu farkliliklarin iklimsel
degisiklikler, yetistirme sistemi, barmak sartlari, yaygin
hastalikliklardan kaynaklanabilir (Simsek ve Bayraktar 2006).
Saanen x Kil melez oglaklarda siitten kesimde yasama giicii
% 81.25-%95.76 arasinda oldugu farkli arastirmacilar
tarafindan bildirilmis (Sengonca ve ark. 2003; Simsek ve ark.
2007; Simsek ve Bayraktar 2006; Yilmaz ve ark. 2013) ve bu
aragtirmacilar ile Taskin ve ark. (2003) tarafindan 60 giinde
stitten kesilen Saanen (% 98.43) ve Bornova (% 91.83), Ceyhan
ve Karadag (2009)’un Saanen kegileri (% 89.6), Simsek ve ark.
(2007)’nin S x K F; ve Gy, Karakus (2016)’nin 3 aylik Saanen
oglaklar1 (% 86.36) icin bildirdikleri ile arastirma bulgular
benzerlik gostermektedir. Dogumlarin hava kosullarinin soguk,
riizgarli ve yagish gectigi bir donemde olmasi nedeniyle oglak
Oliimlerinin arttig1 tespit edilmistir. Genotiplerin yasama giicleri
belirli diizeyde diigmiistir. Bu durum, dogum agirhigi disiik
olan ikiz oglaklarda (Toli ve Savas 2012) hava sartlarinin
olumsuz geg¢mesi, hayvanlarda ishallerin uzun siire devam
etmesinden (Awemu ve ark. 1999; Ameh ve ark. 2000; Marai ve
ark. 2002; Kumar ve ark. 2003; Kritas ve ark. 2003 ve Simsek
ve Bayraktar 2006) kaynaklanabilir. Melez oglaklarin soguk
hava sartlarindan daha fazla etkilenebilecegi ve bu sebeple
yavru kayiplarinin ilk haftalarda gerceklesebileceginin dikkate
almarak bakim kosullarinin 1iyilestirilmesi yavru kayiplarini
azaltabilir.

Oglaklarin siitten kesim donemi viicut dlgiileri Cizelge 4’de
verilmistir. Siitten kesim déneminde VU, CY, OIC, GC ve SY
izerine genotipin etkisi 6nemli (P<0.05), BC, GG ve GD’e
etkisi 6nemsiz bulunmustur. Onemli bulunan karakterlerin
timiinde S x K G, genotipinin en diisiik sonuglar1 iirettigi ve
digerlerinden farkli oldugu bulunmustur (P<0.05). Cinsiyetin,
sadece GD, dogum tipinin VU, OIC, GC ve GG’e 6nemli etkisi
bulunmus (P<0.05), bu viicut 6lgiilerinin ikiz doganlarda tek
doganlardan daha yiiksek oldugu belirlenmistir. Simsek ve ark.
(2007)’nin ana yasinin 3. ay viicut dlgiilerine etkisinin 6nemsiz
bulgusu ile arastirma sonuglart uyumlu bulunmustur. Bir
arastirmada Honamli kegilerinde CY ile GD arasindaki farkin
yiiksek olmasinin, ¢ali ve dikenli merada hayvanin viicudunun
yaralanmadan yiirimesi i¢in bir avantaj saglayabilecegi
bildirilmistir (Alizadehasl ve Unal 2011). Arastirmada elde
edilen bulgularda sadece S x K G, genotipinde CY ve GD
arasindaki farkin diisiik oldugu, diger genotiplerde farkin
yiiksek oldugu Cizelge 4’de goriilmektedir. Bu yoniiyle Kil kegi
ve S X K F; ve S x K G; oglaklarin yiiksek yapilt olduklar
sOylenebilir.  Farkli  arastirmacilar  tarafindan  yapilan
arastirmalarda S x K melez oglaklarda CY 45.2 cm-47.8 cm,
VU 43.4-46.4 cm, GC 54.1 ¢cm-55.0 cm arasinda bulundugu, Kil
kegilerde CY 45.2 c¢cm, VU 43.1 cm, GC 53.5 cm olarak
bildirilmistir (Simsek ve Bayraktar 2006; Simsek ve ark. 2007).
Literatiir bildirigleri ile arastirma bulgulari arasinda kismen
benzerlik bulunmustur.

3.4. 6 aylik yas

Kil keci, S x K F;, S x K Gy, S x K G, genotiplerinde 6 ay
canli agirlik degerleri sirasiyla; 24.8 kg, 26.3 kg, 24.1 kg ve
19.5 kg olarak bulunmus, genotip, dogum tipi ve cinsiyetin
(P<0.05) etkisinin 6nemli oldugu belirlenmistir (Cizelge 1).
S X K G, melez oglaklarin diger genotiplerden daha diisiik 6 ay
canlt agirhigina sahip olduklart tespit edilmistir (Sekil 1).
Oglaklarda tekizlerin (24.8 kg) ikizlerden (22.5 kg), erkeklerin
(25.9 kg) disilerden (23.1 kg) daha fazla 6 ay canli agirliga
sahip olduklar1 bulunmustur. Ana yasinin oglaklarin 6 ay canli
agirligini etkilemedigi tespit edilmis, 2, 3, 4 ve 5 yash analarin
yavrularma ait 6 ay canlt agirlik degerleri sirasiyla; 22.8 kg,
23.4 kg, 25.7 kg ve 25.0 kg olarak bulunmustur. Arastirmada
oglaklarim 6 aylik canli agirlik degerlerinin, Simsek ve
Bayraktar (2006) nin Kil kegi (18.86 kg), S x K F; (17.24 kg),
Bolacali ve Kiiciik (2011)’in Saanen oglaklar (19.13 kg),
Yilmaz ve ark. (2013)’tin Kil kegi (21.82 kg), S x K Fy (22.52
kg) i¢in bildirdiklerinden daha yiiksek oldugu goriilmiistiir.

Dogum 6 ay giinliik canli agirlik artiglar1 Kil kegi, S x K Fq,
S x K Gy, S x K G; genotiplerinde sirasiyla; 114.6 g, 124.8 g,
111.9 g, 91.4 g; erkek, disi, tekiz ve ikizlerde; 121.1 g, 107.2 g,
115.1 g, 105.5 g; 2, 3, 4 ve 5 yash analardan dogan oglaklarda;
110.2 g, 117.1 g, 109.4 g, 114.3 g bulunmustur (Cizelge 2).
Dogum 6 ay giinliik canli agirlik artisina genotip ve cinsiyetin
(P<0.05) etkisi onemli bulunmustur. Akdag ve ark. (2011)’in S
x K F; oglaklarda dogum tipinin bu dénemde giinliik canli
agirhik artisina etkisini 6nemsiz buldugu bildirisi ile arastirma
bulgulari uyumlu bulunmustur.

3.5. 9 aylik yas

Cebiclerde 9 ay canli agirlik degerleri Kil ke¢i, S x K Fy,
Sx K Gy, S x K G, genotiplerinde sirasiyla; 25.0 kg, 26.9 kg,
24.8 kg ve 20.3 kg bulunmus, sadece genotip etkisinin énemli
oldugu belirlenmistir (P<0.05) (Cizelge 1). Arastirmada S x K
G, genotipinin diger genotiplerden daha diisik 9 ay canli
agirhigma sahip olduklar1 Sekil 1°de goriilmektedir. Tekiz, ikiz,
erkek ve disi oglaklarin 9 ay canli agirliklar sirasiyla; 25.0 kg,
23.8 kg, 25.3 kg ve 24.4 kg, ana yaslarina gore 2, 3, 4 ve 5 yash
analardan dogan oglaklar sirastyla; 22.7 kg, 25.5 kg, 26.1 kg ve
249 kg bulunmustur. 9 ay canli agirliklar icin elde edilen
bulgular, Simsek ve Bayraktar (2006)’m Kil kegi (23.64 kg) ve
S x K F; (22.19 kg) i¢in bildirdiklerinden pozitif yonde bir
farklilik gostermistir.

Dogum 9 ay giinliik canli agirlik artiglart Kil kegi, S X K Fy,
Sx K Gy, S x K G, genotiplerinde sirasiyla; 79.5 g, 86.6 g, 78.1
g, 63.8 g; erkek, disi, tekiz ve ikizlerde; 79.8 g, 77.7 g, 78.7 g,
775 g; 2, 3, 4 ve 5 yash analardan dogan oglaklarda; 75.3 g,
845 g, 75.6 g, 79.6 g bulunmustur (Cizelge 2). Dogum 9 ay
ginlik canli agirhk artisginin  genotipten onemli diizeyde
etkilendigi belirlenmistir (P<0.05).

Cebiclerin dokuzuncu ay viicut olgiileri Cizelge 5’de
verilmistir. Dokuzuncu ay viicut 6lgiilerinden GC (P<0.020) ve
SY (P<0.048) karakterleri {izerine genotipin Onemli etkisi
oldugu tespit edilmis ve bu viicut olgiileri bakimindan en
yiiksek degerlerin S x K F; genotipine ait oldugu en diisiik
degerlerin ise S x K G, genotipine ait oldugu goriilmektedir.
Cinsiyet faktoriiniin sadece CY ve OIC iizerine énemli etki
ettigi ve erkeklerin disilere gére daha yiiksek degerlere sahip
oldugu saptanmistir. Dogum tipi dokuzuncu ay viicut 6lgiileri
tizerine etkisi onemsiz bulunmustur. Arastirmada, erkek ve disi
¢ebigler i¢in elde edilen sonuglar Paul ve ark. (2011) tarafindan
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Cizelge 3. Farkli donemlerde oglaklarin yasama giicleri.
Table 3. Survival rate of goat-kids in different periods.

83

Genotip Ozellikler Canhli dogan Dogum-1 ay Dogum-2.5 ay

n n % n % P

Erkek 13 13 100.00 13 100.00 0515
Disi 11 10 90.91 10 90.91

SxKF, Tekiz 20 20 100.00 20 100.00 0.059
ikiz 4 3 75.00 3 75.00
Genel 24 23 95.83° 23 95.83° 0.05
Erkek 46 40 86.96 40 86.96 1000
Disi 45 39 86.67 39 86.67

SxK G, Tekiz 69 59 85.51 59 85.51 0763
ikiz 22 20 90.91 20 90.91
Genel 91 79 86.81° 79 86.81° 0.05
Erkek 8 7 87.50 7 87.50
Disi 6 3 50.00 3 50.00 0.001

SxK G, Tekiz 14 10 71.43 10 71.43
ikiz - - - - -
Genel 14 10 71.43° 10 71.43° 0.05
Erkek 23 17 73.91 17 73.91 021
Disi 30 27 90.00 27 90.00

Kil Kegi Tekiz 41 35 85.37 35 85.37 0.429
ikiz 12 9 75.00 9 75.00
Genel 53 44 83.02° 44 83.02° 0.05

Cizelge 4. Siitten kesim doéneminde oglaklarmn viicut lciilerine (cm) ait en kiiciik kareler ortalamalari, standart hatalar1 (x =s o) ve P degerleri.

Table 4. In the weaning period, the mean of smallest squares of the goat-kid’s body measurements (cm), standard errors (x = 50 and P values.

vU! % OIC? GCT BC" GG' GD! SYT

(X £57) (X £57) (X+57) (X £57) (X+57) (X+57) (X £57) (X+52)

SXKF1 23 4744063 49.9+082° 7.6+0.14° 567+0.78  705+1.10 11.84029 202+059  52.3+0.90°
SXxKG1 76 469+0.50° 49.1+0.55* 7.6+0.06° 56.1+053* 683+053 11.7+0.19 203+023 51.0 + 0.46°
SXKG; 10 433+054° 450+1.10° 7.0£0.17° 512+1.02® 663+1.79 108+033 18.7£047  47.2=1.16
Kil 45 476+044%  49.1£057°  7.6+0.08 559+0.58  683+0.79 11.3+021 19.4£039 50.5 + 0.50°
P 0.013 0.025 0.015 0.005 0.131 0.207 0.078 0.008
Cinsiyet
Erkek 77 474+045  494+052  7.6+006 559+048  68.7+053 11.7+020 203+023* 51.1+049
Disi 77 464+041  48.6+050  75+006  557+052  683+0.62 11.4+0.15 19.6+030°  50.5+042
P 0.117 0.287 0.254 0.700 0.622 0.298 0.045 0.295
D tipi
Tekiz 122 473+033° 493+040  7.6+0.05 562+039° 68.6+045 11.7+£0.14% 201020  51.1+0.36
ikiz 32 455+073° 479+080  7.4+0.09° 543+075°  683+098 108+020° 193+047  49.7+0.72

P 0.018 0.149 0.046 0.027 0.814 0.004 0.097 0.075
Ana
Yas1
2 30 45.3+0.61 47.6 +0.75 74+0.12 54.6 +£0.82 685+092 11.5+0.34 19.5+0.32 49.8+0.73
3 34 479+0.63 49.5+0.73 7.7+0.08 56.5+0.67 68.9+091 11.6+0.28 20.2+0.45 51.4+0.69
4 37 47.4+0.67 49.9+0.74 7.7+0.09 56.4+0.76 69.2+0.75 11.7+0.23 20.4+0.33 51.1+0.59
5 53 46.8+0.51 48.8+0.64 7.5+£0.07 55.6 +0.60 67.8+£0.72 11.5+0.19 19.6 £0.36 50.8 £0.58
P 0.33 0.180 0.630 0.275 0.608 0.897 0.254 0.428

Her bir 6zellik ve faktor igerisinde farkli harflerle gosterilen faktor seviyelerine ait ortalamalar arasindaki fark istatiksel olarak 6nemlidir (P<0.05)
Y(VU: Viicut uzunlugu, CY: Cidago yiiksekligi, OIC: On incik ¢evresi, GC: Gogiis cevresi, BC: But cevresi, GG: Gogiis genigligi, GD: Gogiis derinligi, SY: Sagr:
yiiksekligi).
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Cizelge 5. Dokuz aylik yasta oglaklarin viicut dlgiilerine (cm) ait en kiigiik kareler ortalamalari, standart hatalart (x + s o veP degerleri.

Table 5. In the nine month years, the mean of the smallest squares of the goat-kid’s of body measurements (cm), standard errors (x = s and P

values.
VU? cY? oic? GC* BC! GG? GD! SY?!
n (X_in_) (X_in_) (><_1sx—) (><_¢sx—) (X_th_) (X_th_) (X_tSX_) (><_¢sx—)
SxKF1 23 5741077 622£092 84+0.14 712+1.02°  84.0+1.23 152+0.23 24.9+0.34 63.0 +0.83°
SxK 45
G, 55.9+0.69  60.2+0.63 8.3 +0.09 69.7+0.66°  81.5+0.96 147+023 24.0+0.24 60.7+0.57%
SxK 10
G: 545+1.16 585+1.00  82+0.15 67.5+090°  79.5+1.61 13.9+0.50 23.6+0.45 59.8+1.08°
Kil 33 5624061 609+0.63 84+0.12 71.6+0.65°  81.0+1.27 14.5+0.27 2434027 61.7+0.67°
P 0.211 0.061 0.578 0.020 0.180 0.092 0.074 0.048
Cinsiyet
Erkek 48 56.8+057 61.6+0.67° 85+0.11% 70.5+0.68 82.8+0.91 14.6+0.23 24.6+021 62.1+0.62
Disi 63 557+051 59.9+044" 82+0.07° 70.2+0.51 80.9 +0.82 14.7£0.18 24.0£0.21 60.9 +0.45
P 0.145 0.045 0.012 0.711 0.111 0.617 0.070 0.109
D tipi
Tekiz 91 562+041 60.6+043 8.3 +0.07 70.6 £ 0.45 81.6+0.68 147+0.16 244+0.15 61.5+041
ikiz 20 56.0+1.09 60.8+0.87 8.5+0.15 68.9+0.98 82.1+1.46 143£0.35 23.7+0.48 61.1+0.89
P 0.831 0.904 0.378 0.105 0.790 0.256 0.099 0.665
Ana
Yasi
2 20 56.0+0.87 59.9+0.89 8.2+0.14 69.5 +0.90 81.2+1.16 14.5+0.37 242+0.34 60.8 +0.88
3 22 5494098  60.4+098 82+0.15 69.7 +1.20 81.4+1.58 142+0.33 24.1 4043 61.4+0.93
4 25 56.6+077 61.1£074  83+0.14 70.8 +0.82 81.6+ 137 14.6 £0.29 243£0.27 61.1+0.73
5 44 56.7+0.60 60.9+0.62 8.5+0.09 70.8 +0.59 82.2+1.01 14.9+£0.21 243+0.24 61.9+0.58
P 0.403 0.728 0.125 0.562 0.941 0.276 0.956 0.656

Her bir 6zellik ve faktor igerisinde farkl harflerle gosterilen faktor seviyelerine ait ortalamalar arasindaki fark istatiksel olarak 6nemlidir (P<0.05)
Y(VU: Viicut uzunlugu, CY: Cidago yiiksekligi, OIC: On incik gevresi, GC: Gogiis ¢evresi, BC: But gevresi, GG: Gogiis genisligi, GD: Gogiis derinligi, SY: Sagri

yiiksekligi).

9 aylik Siyah Bengal erkek ve disi oglaklarm VU
(42.83 cm-39.60 cm), GC (52 ¢cm-48.10 cm) ve CY (43.42 cm-
39.40 cm) icin bildirilen degerlerden daha yiiksek oldugu
goriilmektedir. Ana yasinin dokuzuncu ay viicut Olgiilerine

besleme sartlarinda degerlendirilmesinin yerli gen kaynaklariin
korunmasi ve gelistirilmesi agisindan olduk¢a 6nemli oldugu
diisiiniilmektedir. Kil kegilerinin et verimi ve S x K G;
melezlerin siit verim yonlii degerlendirilmesi i¢in bdlgesel

etkisinin olmadig: tespit edilmistir. Simsek ve Bayraktar (2006) diizeyde daha fazla c¢aligmaya  gereksinim  oldugu
ve Yilmaz ve ark. (2013) dokuz ay viicut dlgiilerini sirasiyla Kil diistiniilmektedir.

kegilerde CY 55.19 cm-52.3 cm, VU 55.55 cm-53.2 cm, GC

67.66 cm-65.7 cm ve S X K F; gebiglerde CY 54.97 cm-54.5 Kaynaklar

cm, VU 56.62cm-56.1cm, GC 67.35cm-64.3cm olarak
bildirdikleri, arastirmada Kil ke¢i ve S x K F; ¢ebigler i¢in elde
edilen bulgulardan daha diisiikk bulunmustur. Yilmaz ve ark.
(2013) tarafindan Kil keci i¢in GD 25.7 cm bildirisi ile
aragtirma bulgusu arasinda 1.4 cm, S x K F; i¢in 25.7 cm
bildirilen degerler ise arastirma bulgularindan 0.8 cm farklh
bulunmustur. Bu farkliliklar besleme sistemi ve bitki
florasindan kaynaklanabilir.

4. Sonug

Aragtirmada, Amasya ili sartlarindaki 6zel bir isletmede Kil
keci ve Saanen x Kil kecisi (F;, G; ve G;) melez yavrularin
gelisme ozellikleri karsilastirilmis, S x K F; genotipinin biiyiime
ve gelisme agisindan Kil kegisi ve S x K G; ve S X K G, melez
oglaklardan daha iyi oldugu tespit edilmistir. Ancak S x K F;
genotipinin  dstiin verim  Ozelliklerinin ~ heterosisden
kaynaklanmasindan dolayr bu genotipden et iiretim amacgh
yararlanilabilir. Arastirma sonuglari incelendiginde farkli kan
dereceli Saanen melez oglaklarin biiyiime 6zellikleri ve yasama
giicii degerleri bakimindan S X K G; genotipin Kil kegilerle
benzer degerlere sahip olduklar1 goriilmistiir. Elde edilen
sonuglarla S x K G; genotipinin bdlgede ele alinan 6zellikler
bakimindan  basar1 ile yetistirilebilecegi  sdylenebilir.
Aragtirmada dikkat ¢eken nokta Saanen kan derecesinin
artmasiyla S x K G, oglaklarda canli agirlik, giinliik canli
agirhik artigr, viicut Olgiileri ve yasama giiclerinin azaldig
belirlenmistir. Bu calismada, Kil kecilerinin de biiyiime ve
gelismesinin iyi oldugu belirlenmis, bu kapsamda iyi bakim
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Bu ¢alismada, Kivircik koyunlarinda flushing ve buna ek olarak farkli dozlarda gebe kisrak
serumu hormonu (GKSH) uygulamasimin iireme performansi iizerine etkisi incelenmistir.
Arastirma materyalini daha once bir kez dogum yapmis 100 bas Kivircik koyun olusturmustur.
Aragtirma materyali her birinde esit sayida (n=25) koyun bulunan dort gruba ayrilmustir.
Gruplardaki tiim hayvanlara flushing uygulanmus, bir grubun disindaki diger 3 gruba ek olarak
20 mg flourogestone acetate (FGA) iceren vajinal siinger uygulanmig ve sonrasinda 300, 400
ve 500 IU GKSH enjekte edilmistir. Gruplarda kizginliklar sirasiyla 34.86+1.73, 31.91+1.63,
36.67+1.69 ve 45.76+1.70 saatlerde goriilmiis ve gozlenen farkliliklar 6nemli bulunmustur
(P<0.001). Gebelik orami tim gruplarda % 100 bulunurken; kuzulama orani, flushing ve
flushing+GKSH 500 IU gruplarinda diger gruplara gore daha yiiksektir. Coguz dogum orant,
koyun bagina diisen kuzu sayisi ve yasama gilici bakimindan gruplar arasinda bir fark
goriilmemistir. Kuzularin dogum agirligy, siitten kesim agirhigr ve giinliik canli agirlik artist
bakimidan gruplar arasinda istatistiksel agidan bir farkin olmadigi belirlenmistir. Sonug
olarak, aragtirmanm yiritildigic Kiviretk irki siiriisiinde ¢iftlesme mevsimi  digindaki
dénemde flushing uygulamasina ek olarak progesteron igeren vajinal siinger+tGKSH
uygulamasimin tireme performansi agisindan belirgin bir katkisi olmadigi saptanmistir. Bu
noktada yetistiricinin tercihine bagl olarak dogru ve zamanlamasi uygun bir flushing
uygulamasi ile farkli bir program uygulamadan kizginliklarin toplulastirilabilecegi ve kuzu
veriminin arttirilabilecegi sonucuna ulasilmistir.
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Reproduction characteristics

In this study, flushing and different doses of pregnant mare serum gonadotrophin (PMSG)
application in addition to this in Kivircik Sheep was reviewed on reproductive performance.
Research material consisted of 100 head Kivircik sheep that have given birth one time before.
The herd was divided into four groups which have equal sheep (n= 25). Flushing was applied
to every group, 3 groups other than one group were additionally applied intravaginal 20 mg
flourogestone acetate (FGA) and then 300, 400 and 500 IU pregnant mare serum
gonadotrophin (PMSG). Estrouses in the groups were observed at 34.86+1.73, 31.91+1.63,
36.67£1.69 and 45.76£1.70 hours and the observed differences were found significant
(P<0.001). While the rate of pregnancy were found 100% in every group; fertility, flushing
(100%) and flushing+PMSG 500 IU (100%) were found higher than the other groups. No
difference was observed among the groups in terms of multiple birthrate, number of lambs per
sheep and vitality. It was determined that there was no statistical difference among the groups
in terms of birth weight, weaning weight and increase in daily live weight. As a result, it was
identified that progesterone+PMSG application in addition to flushing application during
anestrus season in Kivircik herd which the research is conducted on, had no significant
contribution in terms of reproductive performance. At this point, it was concluded that with a
right and seasonable flushing application based on the breeder's preference, the estrous could
be synchronization and that the lamb efficiency could be increased.
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1. Giris

Koyun yetistiriciliginde siirdiiriilebilirlik, {ireme noktasinda
verimliligin 6nemli bir gostergesi olan kuzulama oraninin
artirllmasimna ve et lretimine baglidir. Koyunlarda iireme
etkinligi basta besleme olmak iizere bircok cevresel faktorle cok
yakindan iligkilidir. Koyun yetistiriciliginde ko¢ katimindan 2-3
hafta once ve kog¢ katimi esnasinda koyunlart yiiksek enerjili
yemlerle besleme seklinde yapilan flushing uygulamas: yaygin
olarak kullanilmaktadir (Cirne ve ark. 2016). Rivas-Muiloz ve
ark. (2010), koyunlarda yumurtlama oranina yiiksek enerjili
rasyonla beslemenin bir etkisi olmadigini ancak bir hafta yiiksek
proteinli rasyonla beslenmenin olumlu etkisinin oldugunu
belirtmektedir. Diger taraftan Crocker ve ark. (1985) ise yiiksek
dol verimi icin protein/enerji diizeyinin kritik 6neme sahip
oldugunu, yiiksek diizeyde protein aliminin yumurtlamay:
olumsuz etkiledigini bildirmislerdir. Lassoueda ve ark. (2004),
ciftlestirmeden birkag giin Once rasyona yiiksek miktarda
protein katilarak dol veriminin artirilabilecegini ancak bu
etkinin protein kaynaklarina gére degisiklik gosterdigini ifade
etmektedirler. Brink (1990) ise rasyondaki enerji yetersizliginin
ya da tersine asi1 enerjinin  kandaki  progesteron
konsantrasyonunu azaltacagindan erken embriyo Oliimlerini
artirdigini bildirmistir.

Tiim canlilarda oldugu gibi koyunlarda da beslenme diizeyi
ile ireme aktivitesi dogrudan iliskilidir. Koyunlarin agim dncesi
agirliklarinin artmasi, ireme mevsiminin baglangicindan sonraki
kizginlik olusumunu, yumurtlama oranini ve dogurganliklarini
olumlu sekilde etkilemektedir (Sabra ve Hassan 2008; Hafez ve
ark. 2011). Ciftlesme o6ncesi flushing uygulamasmin birgok
koyun irkinda yumurtlama ve kuzulama oranlarmi arttirdigi
bildirilmektedir (Nagvi ve ark. 2011). Bir baska ifadeyle,
flushing uygulamasi koyunlarda yumurtlamay1 tesvik etmekte,
yumurtlama hizini, embriyo yasayabilirligini ve koyun basina
dogan kuzu sayisimi artirmaktadir (Abu El- Ella 2006;
Scaramuzzi ve ark. 2006). Hatta dollenmeden sonraki bir ay
daha flushing uygulamasina devam edilmesinin embriyonun
tutunmast ve sag kalmasi agisindan da Onemli oldugu
belirtilmektedir (Nogueira ve ark. 2011). Bununla birlikte bu
etki, flushing siiresi, rasyonun kalitesi ve miktari, hayvanin
viicut kondisyon skoru ve mevsim gibi bir¢ok faktére bagli
olarak degismektedir (Gonzalez-Bulnes ve ark. 2004; Hafez ve
ark. 2011). Koyunlarda dol veriminin artirilmasi, en basta siirii
diizeyinde agimlarin  zamaninda ve  diizenli olarak
gerceklesmesiyle miimkiindiir. Yiiksek diizeyde kizginlik
yanitinin  olugturulmast ve basarili gebeligin saglanmasi
noktasinda progesteron igeren vajinal siingerler pratik,
uygulanmas1 kolay ve yiiksek oranda basar1 elde edilmesi
nedeniyle daha ¢ok tercih edilmektedir (Kusina ve ark. 2000).
Koyunlarda vajinal siinger uygulamasi sonunda diisiik dozda
GKSH uygulamasi, yumurtlamanmn gerceklesmesini ve
uygulama sonrasi d6l verimini artirmak ve daha giivenilir
kizginlik  senkronizasyonu elde etmek amact ile de
kullanilmaktadir (Ustiiner ve ark. 2007). GKSH kullanimu,
kizgimnlik belirtilerinin daha erken baglamasina, daha belirgin ve
uzun silirmesine neden olur (Yildiz ve ark. 2004). Ancak
yumurtlama orant  kullanilan GKSH dozu tarafindan
etkilenmektedir (Simonetti ve ark. 2002). Yeterli dozdaki
GKSH kuzu verimini arttirirken, yiiksek dozda kullanimi ¢oguz
gebeliklerin olugmasina veya dogum sonrasi kuzu dliimlerinde
artisa neden olabilmektedir (Ataman ve ark. 2006). Altinel ve
Haciislamoglu (1993), Tahirova koyunlarinda progesteron
iceren vajinal siinger uygulamasima ek olarak 500 IU GKSH
enjeksiyonu sonucunda ¢oguz dogum oranini % 84.48, koyun

basina diisen kuzu sayisini iki olarak belirlemistir. Colak ve ark.
(1996), Morkaraman ve Tuj ki koyunlara progesteron iceren
vajinal siingerler ¢ikarildigi giin 400 IU GKSH enjeksiyonu
sonucu % 95.83 oraninda gebelik elde edildigini, Zonturlu ve
ark. (2008) ise koyunlara ¢iftlesme mevsimi digindaki
donemden giftlesme mevsimine gegiste progesteron igeren
vajinal siinger uygulamasina ek olarak 300 U GKSH
uygulamasi sonucu % 84.2 kizginlik ve % 52.63 gebelik orani
elde edildigini ifade etmektedir.

Bu calismada Kivircik ki koyunlarda ¢iftlesme mevsimi
digindaki donemde flushing uygulamasma ek olarak 20 mg
fluorogestone acetate iceren vajinal siinger uygulamasi ile
kombine edilen 300, 400 ve 500 TU GKSH enjeksiyonlarmin
dol verimine etkisi ortaya konulmaya c¢aligilmustir.

2. Materyal ve Yontem
2.1.Hayvan materyali

Bu arastirmada, Uludag Universitesi Ziraat Fakiiltesi
Arastirma ve Uygulama Ciftligi’nde yetistirilen daha 6nce bir
kez dogum yapmis 100 bas 2 yash Kivircik koyunu
kullanmilmugtir.  Etik kurul izni alinmigtir (2015/10-02). Bu
caligma ciftlesme mevsimi disindaki donemde yiiriitiilmiistiir.
Tim koyunlara flushing, c¢iftlesme doneminden onceki ve
ciftlesme doneminin baslangicindan itibaren iki hafta olmak
toplam dort hafta boyunca uygulanmistir. Hayvanlarin
kondisyonlarinin iyi olmasi nedeniyle flushing uygulamasi i¢in
bir aylik siire yeterli goriilmiistiir. Ele alman donem boyunca
koyun bagina ortalama 500 g (2600 ME, % 16 ham protein)
hesaplanarak grup yemlemesi yapilmistir. Koyunlar rastgele
segilerek flushing (n=25), GKSH 300 IU (n=25), GKSH
400 1IU (n=25) ve GKSH 500 IU (n=25) olmak tizere dort
gruba ayrilmigtir. Hayvanlarin 6niinde siirekli olarak temiz su
ve mineral gereksinimlerinin karsilanmasi i¢in yalama tasi
bulundurulmustur. GKSH gruplarinda kizginliklar, vajina igi
20mg flourogestone acetate (FGA) igeren siingerlerin
(Chronogest, grey sponges, Intervet-Tiirkiye) 12 giin siireyle
tutulmasiyla senkronize edilmistir. Siingerlerin ¢ikarildig1 giin
koyunlara ii¢ farkli dozda GKSH (Chronogest/PMSG, Intervet-
Tiirkiye) kas i¢i enjekte edilmistir. Sadece flushing grubundaki
koyunlara herhangi bir hormonal uygulama yapilmamistir.
Siingerlerin ¢ikarilmasini izleyen bes giin boyunca 12 saat
araliklarla glinde iki kez 30 dakika siireyle arama koglar ile
kizginlik belirlenmeye c¢alisilmistir. Kizgin oldugu saptanan
koyunlar damizlik koglarla bir arada tutularak serbest asim
uygulanmustir.

Dogan kuzularin dogum sonrasi ilk bir saat igerisinde
kolostrum almalari saglanmustir. kinci haftadan itibaren anne
stitiine ek olarak kuzu basma giinde 50 g kuzu baslangi¢ yemi
ve kaliteli kuru yonca verilmistir. Daha sonra siitten kesilinceye
kadar (120. giin) isletmede hazirlanan rasyondan giinde kuzu
basina 650-700 g tiiketilebilecek sekilde yemleme yapilmustir.

2.2.Dol verim élgiitlerinin belirlenmesi

Arastirmada kizginlik yaniti, silingerlerin ¢ikarilmasini
izleyen saatten itibaren koyunlarin arama koglarinin atlamasina
izin verdigi saat olarak tespit edilmistir. Ureme sonuglarma
iligkin gebelik orani, kuzulama orani, doguran koyun basina
diisen kuzu sayisi, kogalt1 koyun bagma dogan kuzu sayisi, tek
dogum orani, ikiz dogum orani, ¢oklu dogum orani, siitten
kesime kadar yasama giicii ve giinliilk canli agirlik artigi gibi
tanimlayic1 degerler asagida belirtilen sekilde saptanmustir

(Kaymake1 2006).
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Gebelik Orani (%)= (Gebe koyun sayis1 / Kogaltt koyun
sayisi) X 100

Kuzulama orani (Fertility, %)= (Doguran koyun sayisi /
Kogalt1 koyun sayisi) x 100

Coguz dogum orani (%)= (Coguz doguran koyun sayist /
Doguran koyun sayisi) x 100

Doguran koyun basma dogan kuzu sayist (DKDK, bas)=
Dogan kuzu sayisi/ Doguran koyun sayisi

Kogaltt koyun basmma dogan kuzu sayis1 (KKDK,
Fecundity, %)= (Dogan kuzu sayis1 / Kog alt1 koyun sayisi) X
100

Yasama giicii (%)= (Siitten kesilen kuzu sayisi / Dogan
kuzu sayisi) x 100

Ginlik Canli Agulik Artist (GCAA)= (Siitten kesim
agirhigi - Dogum agirligr) / Siitten kesime kadar gegen siire

2.3.Istatistiksel analizler

Uygulamalarm kizginlik siiresine etkisini arastirmak igin
varyans analizi yapilmistir. Farkli gruplarin tespitinde LSD
¢oklu karsilastirma testinden yararlanilmistir. Kullanilan
istatistiksel model agagidaki gibidir:

Yi= 1+ ai + X+ g

Y= i. uygulamadaki j. ananim Ostrus siiresi
p= Populasyonun beklenen ortalamasi

a= 1. gruptaki i.uygulamanin etkisi

bXij-i. gruptaki j.ananin agirligi

ejj- Hata etkisi

Calismada elde edilen verilerin degerlendirilmesi Minitab
(2013) paket programi kullanilarak yapilmistir. Uygulamalarin
¢oguz dogum, kuzu sayisi ve yasama giicline etkilerinin 6nemli
olup olmadigi Khi-kare (y?) testiyle kontrol edilmistir.

3. Bulgular

Tim gruplarda dol verimine iliskin elde edilen sonuglar
Tablo 1’de verilmistir. Kizginlik yaniti agisindan gruplar
arasindaki farkliliklar istatistiksel olarak Onemli bulunmustur
(P<0.001). Sadece flushing grubunda kizginligin baslamasi
flushing uygulamasma ek olarak GKSH uygulanan gruplara
gore daha uzun siirmiistiir. Kuzulama orant GKSH 500 ve
flushing gruplarinda diger iki gruba gore istatistiki olarak
onemli olmamakla birlikte daha yiliksektir. Benzer sekilde
GKSH 400 grubunda doguran koyun basma kuzu sayisit ve
¢oguz dogum orani diger gruplardan daha yiiksek bulunmasina

Tablo 1. Gruplara ait bazi iireme 6zellikleri.
Table 1. Some reproductive traits of the groups.

karsin aralarindaki fark 6nemsizdir. Yavru dogum agirligi en
yitksek grup GKSH 300 iken, siitten kesim agirlig1 en yiiksek
olan grup GKSH 500 olmustur. Yavru dogum agirlig:
bakimindan en alt sirada bulunan flushing grubu GCAA
bakimindan ilk sirada yer almustir.

4.Tartisma ve Sonug

Koyunlarda giftlesme mevsimi baglangici ve uzunlugu
iizerine 1k, ¢evre sicakligi, nem, yiikseklik, cografi konum ve
mera sartlar1 gibi pek ¢ok ¢evresel faktor etkilidir. Yiiriitiilen bu
caligmada, gruplara 0Ozgii kizginlik yanit1 bakimindan
flushing+GKSH gruplari arasinda benzerlik bulunmasina kargin
sadece flushing uygulanan grupta bu yanitin olusmasi i¢in gegen
sire daha wuzun olmustur. Ciinkii eksojen progesteron
uygulamasinin sonunda yapilan GKSH enjeksiyonu, FSH ve
LH benzeri bir etki gostererek kizginlhigi tesvik etmektedir.
GKSH hormonu koyunlarda follikiiler gelisimin
desteklenmesinde ¢iftlesme mevsimi i¢inde veya disinda yaygin
olarak kullanilmaktadir (Abecia ve ark. 2012). Ancak bu
calismada flushing grubu i¢in belirlenen kizginlik goriilme
stiresi, Kose ve ark. (2016)’nin flushing grubu igin tespit etmis
olduklar1 kizginlik baglama siiresi olan 290 saate gore g¢ok
diigiiktiir. Bu farklilikta 1irkin, mevsimin ve bakim kosullarinin
etkili oldugu diisiiniilmektedir.

Kose ve ark. (2016), GKSH 300 ve GKSH 500 ve flushing
gruplarinda gebelik oranimi sirasiyla % 84, % 83 ve % 80;
Shahneh ve ark. (2008), GKSH 600, flushing+ GKSH 600 ve
flushing gruplarinda gebelik oranini sirastyla % 91.3, % 91.3 ve
% 100 olarak tespit etmiglerdir. Nosrati ve ark. (2011) gebelik
oran1 bakimindan GKSH’nun 300 IU, 400 1U, 500 IU ve 600 1U
dozlar arasinda fark olmadigini bildirmistir. Bu aragtirmada da
benzer sekilde gruplar arasinda gebelik oranlari bakimindan
farklilik  goriillmemistir. Kuzulama oranlart incelendiginde
GKSH 500 ve flushing gruplari, birer koyunun 6li dogum
yapmis olmasi nedeniyle de GKSH 300 ve GKSH 400 gruplar
benzerlik gdstermistir. Ayn1 zamanda bu sonuglar gebelik ve
¢oguz dogum oranmni artrma  bakimindan  flushing
uygulamasina ek olarak GKSH uygulanmasinin ekstra bir katki
saglamadiginm gostermektedir. Muthuramalingam ve ark. (2014)
flushing uygulamasi sonucu tekiz ve ¢oguz dogum oranlarini
sirastyla % 6.6 ve % 86.6 olarak tespit etmislerdir. Kose ve ark.
(2016), GKSH 300 ve GKSH 500 ve flushing gruplarinda ¢oguz
dogum oranin1 % 30, % 45 ve % 12; Mohajer ve ark. (2012)
flushing uygulanan koyunlarda c¢oguz dogum oranint % 32
olarak tespit etmislerdir.

Uygulamalar L. )

Parametreler - P-Degeri X
GKSH 300 GKSH 400 GKSH 500 Flushing

Kizginlik yanit1 (saat) 34.86+1.73" 31.91+1.63" 36.67+1.69" 45.76+1.70° 0.000
Gebelik oran1 (%) 100 (25/25) 100 (25/25) 100 (25/25) 100 (25/25)
Kuzulama oran1 (%) 96 (24/25) 96 (24/25) 100 (25/25) 100 (25/25)
DKDK (bas) 1.25 (30/24) 1.42 (34/24) 1.32 (33/25) 1.28 (32/25) 0.965 0.27
Coguz dogum oram (%) 25 (6/24) 33 (8/24) 32 (8/25) 28 (7/25) 0.918 0.50
KKDK (%) 125 (30/24) 142 (34/24) 132 (33/25) 128 (32/25)
Yasama giicii (%) 90 (27/30) 100 (34/34) 91 (30/33) 97 (31/32) 0.220 436
Dogum agirligr (kg) 4.18+0.55 4.05+0.55 4.11+0.86 3.99+0.71 0.463
Siitten kesim agirhg (kg) 33.9445.37 33.00+4.62 35.50+4.63 34.85+4.78 0.556
GCAA (9) 250+0.04 270+0.05 330+0.06 340+0.06 0.163

© Akdeniz Universitesi Ziraat Fakiiltesi



90 Orzis Altingekic ve ark./Mediterr Agric Sci (2018) 31(1): 87-91

GKSH gruplar1 arasindan GKSH 400 grubu kizginlhik
yanitinin olusma siiresi, yavru verimi, ¢oguz dogum orani ve
yagama giicii orant bakimindan 6n plana ¢ikmaktadir. GKSH
400 grubu digindaki tiim gruplarda siitten kesim yagina kadar 1-
3 bag arasinda kuzu Olimleri meydana gelmistir. Bununla
birlikte GKSH 500 grubundaki yasama giicii Kdése ve ark.
(2016)’nin GKSH 500 grubunda elde ettigi % 89’luk degerden
yiiksektir. Ayni zamanda GKSH 500 grubu GKSH gruplari
arasinda en yiiksek GCAA saglamasi ile dikkati cekmektedir.
GKSH 500 grubu icin tespit edilen koyun basmna diisen kuzu
sayis1 Kose ve ark. (2016)’nin GKSH 500 grubunda elde ettigi
1.47 degerinden diisiiktir. Koyunlarda GKSH’nun iireme
performansi {izerine etkilerine yonelik c¢aligmalarda birgok
faktoriin  sonuglar iizerinde etkili oldugu g6z Oniinde
bulundurulursa bu sonuglarin sadece uygulama dozundan
kaynaklandigini sdylemek zordur. Diger yandan sadece flushing
uygulanan grup kuzulama orani, doguran koyun basina dogan
kuzu sayisi, ¢coguz dogum orani, yasama giicii, siitten kesim
agirhg ve GCAA bakimindan GKSH 300 grubundan daha
yiiksek performans gostermistir. Genel olarak koyunlarda ¢oklu
yumurtlamayi tesvik etmek i¢in 250-750 IU araliginda bir
GKSH doz segenegi uygulanmaktadir (Abecia ve ark. 2012).

Ravindranath ve ark. (2014), merada otlayan koyunlara
GKSH uygulandiginda ¢oguz dogum oraninin ¢ok diisiik, buna
kargin flushing uygulanan gruba GKSH uygulandiginda ¢oguz
dogumun yiiksek oldugunu saptamiglardir. Ayrica GKSH gibi
eksojen bir hormona yumurtalik yanitinin diizenlenmesinde
flushing uygulamasinin  biiyllk oranda etki yaptigini
bildirmiglerdir. Shahneh ve ark. (2008) GKSH uygulamasinin
iireme performansini artirmada tek basina bir faydasi olmadigini
ancak flushing ile kombine edildiginde etkisinin belirgin hale
geldigini  belirtmistir. Ayni arastiricilar  hayvana ¢oklu
yumurtlama i¢in gereken glukoz saglanmadik¢a tek bagina
uygulanan GKSH dozunun yarar saglamadigimmi bagka bir
ifadeyle hayvanin yumurtlama oranmnin artirilmasimnin oncelikle
hayvana yeterli besin maddelerinin 6zellikle de glukozun
saglanmasiyla miimkiin oldugunu ifade etmislerdir.

Sonug olarak, Kivircik irki koyunlarda c¢iftlesme mevsimi
disindaki donemde flushing uygulamasina ek olarak hormon
uygulamanin belirgin bir farklilik yaratmadigi belirlenmistir. Bu
nedenle Kivircik irki koyunlarda dol verimini artirmada ek
maliyet getiren yapay hormonlarin kullanildigi senkronizasyon
uygulamalarina  gerek duyulmayacagi ve  flushing
uygulamasinin yeterli oldugu ¢alismamizda ortaya konulmustur.
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YAZIM KURALLARI

Kapsam

MEDITERRANEAN AGRICULTURAL SCIENCES, tarim ve yasam bilimleri ile ilgili bilim alanlarmin ¢ok disiplinli bir platformudur. Dergiye
bahge bitkileri, bitki koruma, biyoenerji, biyometri ve genetik, dogal kaynaklar, gida bilimi ve teknolojisi, hayvancilik, peyzaj ve doga koruma,
tarim ekonomisi, tarim makinalari, tarimsal biyoteknoloji, tarimsal yapilar ve sulama, tarla bitkileri ile toprak bilimi ve bitki besleme
alanlarindaki 6zgiin arastirma makaleleri ile sinirli sayida ¢agrili derleme kabul edilmektedir.

Genel Kurallar
Dergi, kapsamindaki bilim alanlarida Tiirkge veya Ingilizce dillerinden biri ile yazilmis makaleleri yayinlar. Sunulan makalelerin daha énce
yayinlanmamis, yaymnlanmak tizere bir yere sunulmamis ve yaymn haklarinin devredilmemis olmasi gerekir. Dergide basilan eserlerin
sorumlulugu yazar(lar)’ina aittir. Ayrica yazar(lar) uluslararasi ve ulusal bilim ve bilimsel yaym etik kurallarina uymak (International
Committee of Medical Journal Editors ve Committee on Publication Ethics) zorundadirlar ve dergi bu konulardan sorumlu degildir. Tirkge
bilmeyen yazarlar igin Tiirkge makale baslig1 ve “Oz” Dergi Editorliigiince hazirlanir.

Eser Sunumu
Eserler, online sistem (www.dergipark.gov.tr/mediterranean) kullanilarak dergiye sunulmaldir. Esere katkida bulunan tiim yazarlar tarafindan
imzalanmig “Telif Hakki Devri Sozlesmesi” eser online sisteme yiiklenmelidir. Etik kurul karart gerektiren klinik ve deneysel insan ve
hayvanlar {izerindeki ¢aligmalar i¢in ayr1 ayr etik kurul onayr alinmis olmali, bu onay makalede belirtilmeli ve belgesi makale gonderilirken
sisteme yiiklenmelidir.

Makale Degerlendirme Siirecleri
Dergiye sunulan makale, Dergi Editérler Kurulunca 6n degerlendirmeye tabii tutulur. Kurul, yazim kurallar1 ve igerik agisindan dergide
basilabilecek nitelikte bulmadigi makaleyi hakemlere géndermeden iade etme hakkina sahiptir. Dergide basilabilecek nitelikteki makaleler ise
incelenmek iizere ait oldugu bilim alaninda uzman ti¢ hakeme gonderilir.
Hakemlerin oybirligi veya ¢ogunlukla basilmaya uygun bulmadig: makale hakkinda yazar bilgilendirilir ve esere ait dokiimanlar iade edilmez.
Makale, hakemler tarafindan sunuldugu haliyle basima uygun bulunmus ise yazara eserin basima kabul edildigi bilgisi iletilir.
Hakemler tarafindan basima kabul edilebilir bulunmasina karsin diizeltme Onerisi yapilan makale, diizeltmelerin yapilmasi i¢in hakem
onerileriyle birlikte yazara gonderilir. Yazar otuz giin i¢inde diizeltmeleri yaparak eserin son seklini bir asil kopya, diizeltmeler listesi ve “Telif
Hakki Devri Sozlesmesi” ile birlikte Editore iletmek zorundadir. Yazar(lar)in kabul etmedikleri 6nerilerin gerekgelerini bilimsel kanit ve
kaynaklarla diizeltmeler listesinde agiklamasi zorunludur. Editérler Kurulu, hakem raporlari ve diizeltmelerle istenilenlere uyulma durumunu
dikkate alarak makale hakkinda nihai kararini verir ve sonug yazara iletilir.
Basima kabul edilmis makale basilmadan 6nce sorumlu yazara son defa kontrol edilmek {izere gonderilir. Sorumlu yazar son kontrolleri
yapilan makaleyi 10 giin iginde geri gondermek zorundadir. Yazarlarin hepsi basilan makalelerine www.dergipark.gov.tr/mediterranean
adresinden ulasabilirler.

MEDITERRANEAN AGRICULTURAL SCIENCES’de makale basimu iicretsizdir.

Makale Hazirlama flkeleri
Dergiye sunulan eser, kapak sayfasi ve makale olmak iizere iki ana boliimden olugmalidir.

1. ilk Sayfa: Makalenin Tiirkce ve Ingilizce bashiklar ile yazar ad ve acik adresleri igermelidir. Ayrica sorumlu yazar ve tiim iletisim bilgileri kapak
sayfasinda verilmelidir.

2. Makale: Makaleler, A4 boyutundaki kagida 12 punto Times New Roman yazi karakteri ile ¢ift satir aralikli yazilmalidir. Sayfanin saginda,
solunda, altinda ve tstiinde 3 cm bosluk birakilmalidir. Makalenin sayfalari ve her sayfada satirlar numaralandirilmalidir.

Makale, “Kaynaklar” bolimi dahil (sekil ve gizelgeler hari¢) 16 sayfadan uzun olmamalidir. Makale sunum 6rnegine yukarida verilen web
sayfasindan ulagabilmektedir. Yazar ad(lar)1 agik olarak yazilmali ve unvan belirtilmemelidir. Toplam Cizelge ve Sekil sayis1 8’den fazla
olmamalidir.

Makale Basghgi: Kisa ve kapsayici olmali, on bes kelimeyi gegmemeli ve ilk kelimenin bas harfi biiyiik olmak iizere kiigiik harfle ve koyu
yazilmahdir. Ingilizce baslik ayn1 bigimde ve bir satir bosluk birakilarak yazilmalidir.

Oz: Tiirkge “Oz” ve Ingilizce “Abstract” 250 kelimeyi gegmemelidir. Oz, ¢alismanimn amacini, yontemini ve sonuglarim 6zetlemelidir.

Anahtar Sozciikler: Oziin bir satir altina miimkiinse baslikta bulunmayan, ¢alismamn igerigi ile dogrudan iliskili ve dizinlenmeyi kolaylastiracak en
fazla 5 anahtar sozciik yazilmalidir.

Giris: Bu boliimde; ¢alismanin konusu 6zetlenmeli, konu hakkindaki mevcut bilgi dogrudan iligkili 6nceki ¢alismalarla degerlendirilmeli ve bilgi
tretimine ihtiya¢ duyulan hususlar vurgulanip ¢alisma ile iliskilendirilmelidir. Son olarak ¢alismanin amaci net ve agik bir sekilde ifade
edilmelidir. Makale icinde seksiyon bagshiklari: ‘Kaynaklar’ seksiyonu hari¢ hepsi numaralandirilmalidir. Bashgin ilk harfi biiyiik digerleri
kiiciik olmalidir. Ana basliklar koyu ve alt basliklar italik olmalidir.

Materyal ve Yontem: Bu bolimde; ¢alismada kullanilan canli ve cansiz materyaller, uygulanan yontemler, degerlendirilen Olgiitler, uygulanan
deneme desenleri veya 6rnekleme yontemleri ile istatistiksel analizler ve giiven sinirlart gerektiginde kaynaklarla da desteklenerek agik ve net
bigimde anlatilmalidir. Bu amagla gerektiginde alt baslik kullanilmalidir.

Bulgular: Bu béliimde ¢alismada elde edilen bulgular sekil ve ¢izelgeler yardimiyla ve istatistiksel analizlere dayal olarak agik ve net bir bigimde
verilmelidir. Sekil ve cizelgelerdeki tiim verilerin metin iginde tekrarindan kaginilmali, vurgulayict noktalar anlatilmahdir. Ayni veriler hem
grafik hem de gizelge ile verilmemeli, konuya en uygun arag¢ se¢ilmeli, anlatimda tekrarlayan ctimle ve ifadelerden kacginilmalidir.

Tartisma ve Sonu¢: Bu boliimde elde edilen bulgular, uyum ve zithk agisindan onceki caligmalarla karsilastirilmali, doldurdugu bilgi agig1
vurgulanmali, onceki boliimlerdeki ifadelerin oldugu gibi tekrarindan kagmilmalidir. Son olarak ulasilan nihai sonu¢ ve varsa Oneriler
verilmelidir.

Makale diizeninde boliimlerin “Bulgular ve Tartisma” ve/veya “Sonug¢” seklinde diizenlenmesi miimkiin ve yazar(lar)a baghdir.

Tesekkiir: Gerekli ise bu boliimde galigmaya veya makaleye katki veren kisiler, destekleyen kurumlar (varsa proje numaralariyla) belirtilmelidir.

Kaynaklar: Metin iginde kaynaklara atif “yazar soyadi ve y1l” yontemine gore yapilmali ve yazimda asagidaki 6rnekler dikkate alinmalidir: Tiirk¢e
yazilan makalelerde; tek yazarl eserlere “...... bildirilmektedir (Burton 1947).”, iki yazarl eserlere “.... oldugu belirlenmistir (Sayan ve
Karagiizel 2010).”, i¢ veya daha fazla yazarli eserlere ise “........ ortaya konmugtur ( Keeve ve ark. 2000).” 6rneklerinde oldugu gibi atif
yapilmalidir. Ayni noktada birden fazla esere atif yapilacaksa kaynaklar tarih sirasiyla ve ayni tarihli olanlar alfabetik siralama ile ...
bildirilmektedir (Burton 1947; Keeve ve ark. 2000; Giilsen ve ark. 2010; Sayan ve Karagiizel 2010).” 6rneginde oldugu gibi yazilmalidir.
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Yazara yapilan atiflar ise “Borton (1947)’a gore ...”, “Sayan ve Karagiizel (2010), ...bildirmektedirler.” ve “Keeve ve ark. (2000), ...
belirlemislerdir.” 6rneklerinde oldugu gibi verilmelidir. Ayni yazarin ayni tarihli birden fazla yaymma atif varsa “... (Yilmaz ve ark. 2004a,
2004b)” 6rnegindeki gibi yildan sonra kiigiik harflerle tanimlanmalidir.

Kaynaklar boliimiinde, makalede atifi yapilan tiim basilmis veya basima kabul edilmis eserler alfabetik olarak (yazarlarin soyadlarina gore) ve
orijinal dilinde verilmeli ve kaynak isimlerinde kisaltma yapilmamalidir. Kaynak belirtiminde “Anonim” veya “Anonymous” kelimeleri
yerine kurum kisaltmalar1 yoksa tam ad1 verilmelidir. Makaledeki yanlis atif ve kaynak gosterimlerine ait sorumluluk yazar(lar)a aittir.

Derqi:

Karagiizel O (2003) Farkl tuz kaynak ve konsantrasyonlarinin Giiney Anadolu dogal Lupinus varius’lariin ¢imlenme 6zelliklerine etkisi.

Akdeniz Universitesi Ziraat Fakiiltesi Dergisi 16: 211-220.

Keeve R, Loupser HL, Kruger GHJ (2000) Effect of temperature and photoperiod on days to flowering, yield and yield components of Lupinus

albus (L.) under field conditions. Journal of Agronomy and Crop Science 184: 187-196.

Kitap:

Kagar B, Katkat V (2006) Bitki Besleme. 2. Baski, Nobel Yaymn Dagitim, Ankara.

Taiz L, Zeiger E (2002) Plant Physiology. 3" Edition, Sinauer Associates, Massachusetts.

Kitap boliimii:

Firath C (1993) Art Yetistirme. (Ed: Ertugrul M), Hayvan Yetistirme. Baran Ofset, Ankara, s. 30-34.

Van Harten AM (2002) Mutation breeding of vegetatively propagated ornamentals. In: Vainstein A (Ed), Breeding for Ornamentals: Classical

and Molecular Approaches. Kluwer Academic Publishers, Dordrecht, pp. 105-127.

Yazar belirtilmeyen kurum yayinlari:

TUIK (2005) Tarimsal Yapi. T.C. Basbakanlik Devlet istatistik Enstitiisii, Yaym No: 1579, Ankara.

DOl ve internetten alinan bilgi:

Gulsen O, Kaymak S, Ozongun S, Uzun A (2010) Genetic analysis of Turkish apple germplasm using peroxidase gene-based markers.

doi:10.1016/j.scienta.2010.04.023.

FAOQ (2010) Statistical database. http://faostat.fao.org/site/339/default.aspx. Accessed 27 July 2010.

AIB (2010). Tiirkiye Siis Bitkileri Sektor Raporu. http://www.aib.gov.tr/raporlar/kc/kesusbitkileri2010.pdf. Erisim 27 Temmuz 2010.

Tezler:

Girmen B (2004) Gazipasa yoresinde dogal yayilis gosteren hayitlarin (Vitex agnus-castus L.) seleksiyonu ve ¢ogaltilabilme olanaklar.

Yiiksek Lisans Tezi, Akdeniz Universitesi Fen Bilimleri Enstitiisii, Antalya.

Sever Mutlu S (2009) Warm-season turfgrass species: Adaptation, drought resistance and response to trinexapac-ethyl application. PhD

Thesis, The University of Nebraska, Nebraska.

Tam metin kongre/sempozyum kitabi:

Hawkes JG (1998) Current status of genetic diversity in the world. In: Zencirci N, Kaya Z, Anikster Y, Adams WT (Eds), The Proceedings of

International Symposium on In Stu Conservation of Plant Genetic Diversity. CRIFC, Ankara, Turkey, pp. 1-4.

Kesik T (2000) Weed infestation and yield of onion and carrot under no-tillage cultivation using four crops. In: 11th International Conference

on Weed Biology. Dijon, France, pp. 437-444.

Karagiizel O, Altan S (1995) Gypsophilada (Gypsophila paniculata L. ‘Perfecta’) dikim zamanlar ve uzun giin uygulama siirelerinin bitki

gelisimi ve ¢igceklenmeye etkileri. Tiirkiye II. Ulusal Bahge Bitkileri Kongresi Cilt 2, Adana, s. 615-619.

Sekiller ve Cizelgeler: Makalelerde fotograf, grafik, sekil, sema ve benzerleri "Sekil", sayisal degerler ise "Cizelge" olarak adlandirilmalidir. Tim
sekil ve gizelgeler kendi iglerinde numaralandirilmali ve makalenin sonuna yerlestirilmelidir. Sekil ve ¢izelge i¢ yazilarinda 8 puntodan biiyiik
punto kullanilmamalidir. Sekil ve gizelgelerin enleri 8 cm veya 17 cm ve zorunlu ise boyutlar1 en fazla 17x23 c¢m olmalidir. Makalelerde
fotograflar 600 dpi ¢oziiniirliikte ve JPG formatinda olmal ve mutlaka sonuglarin agiklanmasinda bilgilendirici nitelik tasimalidirlar. Yazarlar
makalede kullandiklar1 sekillerin baski kalitelerini kontrol etmeli ve yiiksek kalitede basima uygun sekiller kullanmalidirlar. Cizelgelerde
dikey c¢izgi kesinlikle bulunmamali, istatistiksel onemliliklerin belirtilmesinde miimkiin oldugunca P degerleri verilmeli veya “*” gibi
sembollerin agiklamasi mutlaka yapilmahdir. Istatistiksel karsilagtirmalar igin kiigiik harf kullanilmali ve agiklamalarda hangi karsilastirma
yonteminin kullanildig1 ve 6nem diizeyi belirtilmelidir. Cizelge ve sekil bashklar: ve agiklamalan kisa, 6z ve tammmlayici olmal ve Tiirkce
ve Ingilizce yazilmahdir. Sekil ve gizelgelerde kisaltma kullanilmis ise hemen altinda kisaltmalar agiklanmalidir. Pargalardan olusan sekiller
gruplandirilmali veya yiiksek kalitede TIF formatina donistiiriilmelidirler.

Birimler: Makalelerde SI (Systeme International d’Units) birim sistemi kullanilmalidir. Ondalik ayraci olarak nokta kullanilmahdir (1,25 yerine
1.25 gibi). Birimlerde “/” kullanilmamali ve birimler arasinda bir bosluk birakilmalidir (6rnegin: 5.6 kg/ha degil, 5.6 kg ha™; 18.9 g/cm® degil,
18.9 g cm'®; 1.8 umol/s/m? degil, 1.8 pmol s™* m?).

Kisaltmalar ve Semboller: Makale bashigi ve basliklarda kisaltma kullanilmamalidir. Gerekli olan kisaltmalar kavramlarin ilk gectigi yerde parantez
icinde verilmelidir. Kisaltmalarda ve sembollerin kullaniminda ilgili alanin evrensel kurallarina uyulmasi zorunludur.

Latince isimler ve Kimyasallar: Makale bashginda yer alan Latince isimlerde otor adi kullanilmamalidir. Oz ve makale metninde ise Latince isim
ilk gectigi yerde otor adiyla verilmeli, daha sonra gectigi yerlerde uluslararast kabul gérmiis kisaltmalar kullanilmalidir, Ornek: “Lupinus
varius (L.)...dir.”, “L. varius ... olarak da yetistirilir.”. Tiim Latince isimler italik olarak yazilmali, ancak yazimda ve gosterimde ilgili alanin
evrensel yazim kurallarina uyulmalidir. Calismalarda kullanilan kimyasallar, ¢aligma konusu gerektirmedik¢e ve zorunlu olunmadikga ticari
adlariyla verilmemelidir.

Formiiller: Makalelerde formiiller “Esitlik” olarak adlandirilmali, gerektiginde numaralandirilmali, numara formiiliin yaninda saga dayali olarak
parantez i¢inde gosterilmeli ve esitlikler miimkiin oldugunca tek satira (¢ift siitunda 8 cm) sigdirtlmalidir.

Yazar(lar)a, web sayfasindan (www.dergipark.gov.tr/mediterranean) derginin son sayilarini incelemeleri 6nerilir.
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INSTRUCTIONS FOR AUTHORS

Scope

MEDITERRANEAN AGRICULTURAL SCIENCES is a multidisciplinary platform for the related scientific areas of agriculture and life sciences.
Therefore, the journal primarily publishes original research articles and accepts a limited number of invited reviews in agricultural biotechnology,
agricultural economics, agricultural machinery, animal husbandry, bioenergy, biostatistics and genetics, farm structure and irrigation, field crops, food
science and technology, horticulture, landscape and nature conservation, natural resources, plant protection, soil science and plant nutrition.

General rules

Manuscripts within the scope of MEDITERRANEAN AGRICULTURAL SCIENCES can be submitted. The submitted manuscript must be
unpublished, must not be simultaneously submitted for publication elsewhere, nor can the copyright be transferred somewhere else. Responsibility for
the work published in this journal remains with the author(s). Moreover, the author(s) must comply with the ethical rules of science and scientific
publications (International Committee of Medical Journal Editors and Committee on Publication Ethics). The journal is not responsible for these
issues. For authors of non-Turkish origin, the Turkish title and abstract of the manuscripts will be translated from English into Turkish by the editorial
team of the journal.

Manuscript submission

The manuscripts should be submitted to the journal by using online system: www.dergipark.gov.tr/mediterranean. A copy of the “"Copyright Transfer
Agreement” signed by all authors who contributed to the manuscript should be submitted by the corresponding author. Those manuscripts requiring
an Ethics Committee Report should be supplied a copy of the report by the Ethics Committee.

Review process, proof and publishing

The manuscript submitted to the journal is subject to preliminary assessment by the Editorial Board. The Board has the right to decline the manuscript
without initiating the peer review process in the event the manuscript does not meet the journal’s criteria.

Manuscripts that meet the basic requirements of the journal are sent to three referees for review by experts in the particular field of science.

If all or a majority of the reviewers do not find the manuscript suitable for publication, the author is informed and documents are not returned.

Should the manuscript as is be found suitable for publication by reviewers; the author is informed of the final decision.

Should the manuscript is found publishable but requires revision as suggested by the review team; the areas where revisions are required are sent to
the author with the referee's suggestions. The author is expected to return the corrected manuscript, or a letter of rebuttal within thirty days, including
the last revised version of the manuscript, correction list and "Copyright Transfer Agreement" sent to Editor. Should the author(s) do not accept the
reasons for the revision, they are required to present scientific evidence and record the sources giving reason for this rejection in the letter of rebuttal.
The Editorial Board takes the final decision by taking the referee reports into account and the compliance with the requirements for correction and the
authors are notified of the final decision for publication.

Before publishing, the proof of the accepted manuscript is sent to the corresponding author for a final check. The corresponding author is expected to
return the corrected final proof within 10 days. AIll authors can access their article on the web page of the journal
(www.dergipark.gov.tr/mediterranean).

MEDITERRANEAN AGRICULTURAL SCIENCES is free of charge.

Manuscript preparation guidelines

Manuscript submitted to the journal should consist of main two parts: the first page and the manuscript.

1. The first page: Should contain the title, names of the author(s) and addresses including the corresponding author’s name and full contact
details.

2. Manuscript: Manuscripts should be prepared on A4-size paper in12 point, Times New Roman font, double line spaced, leaving 3cm blank
spaces on all four margins of each page. Each page of the manuscript and each line on page should be numbered.

The manuscript should not be longer than 16 pages, double line spaced, including the "References “section (excluding any figures and tables). A
total of Tables or Figures should not be more than 8 in the manuscript, and must have the following sections:

Title: Must be short and inclusive, not to exceed fifteen words, and the first letter of the first word to be written in uppercase and rest in
lowercase letters, in bold.

Abstract: The abstract should not exceed 250 words, and it should summarize the objective of the study, the methods employed and the results.

Keywords: A maximum of five keywords, directly related to the subject matter and not employed in the title, should be recorded directly below
the abstract.

Introduction: In this section, the subject of the study should be summarized, previous studies directly related to the study should be evaluated
with the current knowledge of the subject, and the issues associated with production of the information needed are highlighted. Finally, the objective
of the study should be clearly and explicitly stated. Section titles within the manuscript: except for the "References” all the main and sub-titles should
be numbered. The first letters of the first words in the titles should be written in capital letters. Main titles should be written in bold and the sub-titles
in italics.

Material and methods: In this section, all the materials employed in the study, the methods used, criteria evaluated, sampling methods applied,
experimental design with statistical analysis and the confidence limits should be clearly explained.

Results: In this section the findings of the study should be presented clearly and explicitly with the help of figures, tables, and statistical analysis.
Duplication of data presented in the Figures and Tables should be avoided, and the most appropriate tool should be employed.

Discussion and Conclusion: The findings of the study should be discussed with the results of previous studies, in terms of their similarity and
contrast, and information gap filled by the study should be emphasized. Finally, conclusions and recommendations should be given. The manuscript
layout of this section can be entitled “Results and Discussion™ and / or “Conclusions" depending on author(s) preference.

For the reviews, the author(s) can make appropriate title arrangements.
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Acknowledgement: People who contribute to the manuscript and/or the study and the funding agency (project numbers, if any) must be
specified.

References: In the text, “"the author's surname and the year" method should be used for identification of references. A reference identified by
means of an author’s surname should be followed by the date of the reference in parentheses. For identification of references provided by two authors,
“and” should be used between the surnames of authors. When there are more than two authors, only the first author’s surname should be mentioned,
followed by ‘et al.”. In the event that an author cited has had two or more works published in the same year, the reference, both in the text and in the
reference list, should be identified by a lower case letter like ‘a” and ‘b’ after the date to distinguish between the works. When more than one
reference is given at the end of a sentence, the references should be chronologically ordered, those of same date in alphabetical order.

Examples:

Burton (1947), Sayan and Karaguzel (2010), Keeve et al. (2000), (van Harten2002), (Karaguzel and Altan1995), (Burton 1947; Keeve et al. 2000;
Yilmaz 2004a,b; Karaguzel 2005, 2006; Gulsen et al. 2010; Sayan ve Karaguzel 2010).

References should be listed at the end of the manuscript in alphabetical order in the References section. The original language of reference should
be employed and journal’s name should not be abbreviated. Authors are fully responsible for the accuracy of the references they provide.
Examples:

Journal:

Karagiizel O (2003) Farkli tuz kaynak ve konsantrasyonlarinin Giiney Anadolu dogal Lupinusvarius’larinin ¢imlenme ozelliklerine etkisi.
Akdeniz Universitesi Ziraat Fakiiltesi Dergisi 16: 211-220.

Keeve R, Loupser HL, Kruger GHJ (2000) Effect of temperature and photoperiod on days to flowering, yield and yield components of
Lupinusalbus (L.) under field conditions. Journal of Agronomy and Crop Science 184: 187-196.

Book:

Taiz L, Zeiger E (2002) Plant Physiology. 3rd Edition, Sinauer Associates, Massachusetts.

Book chapter:

Van HartenAM (2002) Mutation breeding of vegetatively propagated ornamentals. In: Vainstein A (Ed), Breeding for ornamentals: Classical and
Molecular Approaches. Kluwer Academic Publishers, Dordrecht, pp. 105-127.

Institution publications with unknown author name(s):

TSI (2005) Agricultural Structure.T.C. Prime Ministry State Institute of Statistics, Publication No. 1579, Ankara.

DOI and received information from the internet:

Gulsen O, Kaymak S, Ozongun S, Uzun A (2010) Genetic analysis of Turkish apple germplasm using peroxidase gene-based markers.
doi:10.1016/j.scienta.2010.04.023.

FAO (2010) Statistical database.http://faostat.fao.org/site/339/default.aspx. Accessed 27 July, 2010.

Theses:

Sever Mutlu S (2009) Warm-season turfgrass species: Adaptation, drought resistance and response to trinexapac-ethyl application. PhD Thesis,
The University of Nebraska, Nebraska.

Girmen B (2004) Gazipasa yoresinde dogal yayihs gdsteren hayitlarm (Vitexagnus-castus L.) seleksiyonu ve gogaltilabilme olanaklar1. Yiiksek
Lisans Tezi, Akdeniz Universitesi Fen Bilimleri Enstitiisii, Antalya.

Full-text congress/symposium book:

Hawkes JG (1998) Current status of genetic diversity in the world. In: Zencirci N, Kaya Z, Anikster Y, Adams WT (Eds), The Proceedings of
International Symposium on In Stu Conservation of Plant Genetic Diversity. CRIFC, Ankara, Turkey, pp. 1-4.

Kesik T (2000) Weed infestation and yield of onion and carrot under no-tillage cultivation using four crops. In: 11th International Conference on
Weed Biology. Dijon, France, pp. 437-444.

Figures and tables: In submitted manuscripts all photographs, graphics, figures, diagrams and the like must be named as “Figure”, and lists of
numerical values as "Table". All figures and tables should be numbered and placed at the end of the manuscript. The font of the letters within Figures
and Tables used should be no larger than 8 points. Figure and table widths should be 8 cm or 17 cm and, if necessary, dimensions of up to 17x23 cm.
The images should be in JPG format with 600 dpi resolution and should be informative in explaining the results. The authors must check the printing
quality of the figures and should use high quality figures suitable for printing. Use of vertical lines in the tables is unacceptable, statistical significance
should be stated using P values as much as possible, or using the "*" symbols for which description should be given. Small case lettering should be
used for statistical groupings, and the statistical comparison method and significance level specified. Table and figure captions and descriptions
should be short, concise, and descriptive. Abbreviations should be explained immediately if used within the Figures and tables. Those images
composed of pieces should be grouped and converted into high-quality TIF format.

Units: For manuscripts Sl (Systeme International d'Units) unit system is used. In units, "/" should not be used and there should be a space
between the units (for example: 5.6 kg ha™, instead of 5.6 kg/ha; 18.9 g cm™, instead of 18.9 g/cm®1.8 umol s m?,instead of 1.8 umol/s/m?).

Abbreviations and symbols: Abbreviations should not be used in the manuscript title or in the subtitles. The necessary abbreviations at their
first mention should be given in parentheses. Universal rules must be followed in the use of abbreviations and symbols.

Latin names and chemicals: The authority should not be used in the manuscript title when Latin names are used. The authority should be given
when the Latin names are first used in the abstract and the text. For example: "Lupinusvarius (L.) is ....", "L. varius ... grown in the.. " Latin names
should be written in italics. The trade mark of chemicals used in the studies should not be given unless it is absolutely necessary to do so.

Formulas: In manuscripts, formulas should be called "Equation”, numbered as necessary, the numbers next to the formulas leaning right shown
in brackets and the equations should be fitted in a single line (double-column, 8 cm), if possible.

The author (s) is encouraged to visit the web site (www.dergipark.gov.tr/mediterranean) to see the latest issue of the journal.
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MEDITERRANEAN AGRICULTURAL SCIENCES
e-1SSN 2528-9675
Dergi Web Sayfasi: www.dergipark.gov.tr/mediterranean

Adres:

Akdeniz Universitesi
Ziraat Fakiiltesi
07058 Antalya, TURKIYE

Tel.: 0242 310 2411
Faks: 0 242 2274564
E-posta: ziraatdergi@akdeniz.edu.tr

TELIF HAKKI DEVRi SOZLESMESI

Yazar(lar)

Makale Baslig1

Eserden sorumlu yazarin bilgileri:

Adi ve Soyadi Adresi
E-posta
Telefon Faks

Sunulmus olan makalenin yazar(lar)1 olarak ben/bizler asagidaki konular1 kabul ve taahhiit ederiz:

a) Makale MEDITERRANEAN AGRICULTURAL SCIENCES Bas Editérliigiine ulasincaya kadar Akdeniz Universitesi Ziraat
Fakiiltesinin hi¢gbir sorumluluk tasimadigini kabul ederiz.

b) Ben/Biz bu makalenin, etik kurallara uygun ve gerektiren hallerde etik izin belgelerinin alinmig oldugunu ve belirtilen
materyal ve yontemler kullanildiginda herhangi bir zarara ve yaralanmaya neden olmayacagini taahhiit ederiz.

¢) Biitiin yazarlar makalenin tiim sorumlulugunu istleniriz.
d) Bu makale bagka bir yerde yayinlanmamis ve yayinlanmak tizere herhangi bir yere sunulmamustir.
e) Biitiin yazarlar génderilen makaleyi gormiis ve onaylamustir.
f) Makalenin telif hakkindan feragat ederek bu hakki Akdeniz Universitesi Ziraat Fakiiltesi’ne devrettigimizi ve Akdeniz
Universitesi Ziraat Fakiiltesini makalenin yayimlanabilmesi konusunda yetkili kildigimiz1 kabul ederiz.
Yukaridaki konular disinda yazar(lar)in asagidaki haklart saklidir:
a) Telif hakki digindaki patent haklar1 yazar(lar)a aittir.
b) Yazar(lar) makalenin tiimiinii kitaplarinda ve derslerinde, s6zlii sunumlarinda ve konferanslarinda kullanabilir(ler).
€) Yazar(lar)in satis amagli olmayan kendi faaliyetleri i¢cin makalelerini ¢ogaltma haklar1 vardir.

Basima kabul edilsin veya edilmesin dergiye sunulan makaleler iade edilmez ve esere ait tiim materyaller (fotograflar, orijinal
sekiller ve digerleri), dergi editorliigiince iki yil siireyle saklanir ve siire bitiminde imha edilirler.

Bu belge, tiim yazarlar tarafindan imzalanmalidir. Yazarlarin farkli kuruluglarda bulunmasi durumunda imzalar farkli formlarda
sunulabilir. Ancak biitiin imzalarin 1slak imza olmas1 zorunludur.

*Yazar(lar)in Ad1 ve Soyadi Adresi Tarih imza

*: Satir say1s1 yazar sayisi kadar olmali, yetersizse artirilmalidir.

Sunulan eserin basima kabul edilmemesi halinde bu belge gecersizdir.

IMZALAYINIZ VE ONLINE SISTEME YUKLEYINiZ.
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