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Selcuk Tarim ve Gida Bilimleri Dergisi

Otlatilan Siiriilerin GPS Takip Cihaz1 Yardimiyla Mera Kullanim
Miktarlarimin Belirlenmesi

Hakan TUFEKCI** Prof. Dr. Mevliit MULAYIM ?
'GTHB Konya il Miidiirliigii, Ziraat Mithendisi
?S.U. Ziraat Fakiiltesi Tarla Bitkileri Boliimii Ogretim Uyesi

MAKALE BILGIiSi OZET

Makale Gegmisi: Bu aragtirma, otlatma mevsimi igerisinde merada otlatilan koyun
stiriilerinin GPS takip cihazi ile mera ve mera digindaki otlatma
hareketlerini  kayit altina alarak mera kullanim miktarlarmin
belirlenmesi amaciyla yiiriitilmiistiir. Arastirma Konya ili Cumra ilgesi
Erentepe Mahallesinde bulunan 16.557 dekarlik merada yiiriitiilmiistiir.
Meralar tipik Orta Anadolu mera 6zelliklerine sahip % 2-6 arasinda
egimli ve zayif durumda meralardir. Arastirmada materyal olarak GPS
takip cihazt ve c¢ogunlugu koyun olan yaklagik 750 kiiciikbas
hayvandan olusan 2 siirii kullanilmigtir. Siirtileri temsilen her siiriiden
bir koyuna GPS takip cihazi takilmustir. Siiriiler Haziran ve Ekim aylar1
arasinda 61 giin siliresince izlenmistir. Her siirliye ait giinliik
otlatmalarin iz kayitlari, koordinat, hiz ve yiikseklik bilgileri elde
edilmistir. Veriler Map Info 12.0 CBS programi ile islenerek koyun
stirilerinin otlatma siiresince giinliik gezdikleri alanlar, mesafeler ile
mera igerisinde ve disindaki otlatma oranlar1 Sl¢lilmiistiir. En yiiksek
mera kullanim orami haziran ayinda ortalama %70 ile (B) siiriisiinde
hesaplanmistir. En az mera kullanim orani ise yine (B) siiriisiinde
ortalama %33 ile agustos ayinda gergeklesmistir. Siiriilerin otlatma
sirasinda ortalama giinliik 8,5 km gezdirildikleri hesaplanmistir.

Gelis Tarihi: 08.03.2017
Kabul Tarihi: 17.05.2017

Anahtar Kelimeler:

GPS Takip Cihazi
CBS

Koyun Siiriisii
Mera Kullanim

Determining the pasture usage amount of herds that were grazed with
GPS tracking device

ARTICLE iNFO ABSTRACT

ArticleHistory: This research was carried out in order to define the amount of grassland
usage by recording sheep herd's movements with the help of GPS

Recevied date: 08.03.2017 tracking device in the grassland and in the other areas. In this research,

Accepted date: 17.05.2017 GPS tracking device and two herds that have 750 animals (mostly

sheep) were used as the material. The research was carried out in
Keywords: 1655,7-hectare grassland that located in the Konya-Cumra-Erentepe

village. These grasslands are similar to a typical Middle Anatolian
GPS Tracking Device grassland and have 2-6% slope. GPS tracking devices were attached to
GIS a sheep that represents each herd. Herds were monitored for 61 days
Grassland between the June and October. GPS tracks, coordinates, speed and
Sheep Herd altitude data were obtained from each herd. In conclusion, amount of
Pasture Usage grassland usage were calculated by processing all the data with

software "Map Info 12.0 CBS". The highest pasture usage amount was
calculated to average 70% for herd (B) in June and the lowest pasture
usage amount was average 30% for herd (B) in August. It's also
calculated, that herds take distance average 8,5km in each grazing day

*Sorumlu yazar e-mail: mulayim@selcuk.edu.tr
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Kisaltmalar
CBS : Cografi Bilgi Sistemi
GPS : Global Konumlandirma Sistemi
Ha : Hektar
GTHB : Gida Tarim ve Hayvancilik Bakanlig1
ITRF : Theinternational Terrestrial Reference Frame (Uluslararas1 Yersel Referans Cergevesi)
Km : Kilometre
da : Dekar
1. Giris

Ulkemizde tarimsal mekanizasyonun hizla
gelismesi, bazi ileri teknolojilerin tarimda
yaygin kullanilmaya baglanmasi, sehirlesme ile
artan niifusun bazi ihtiyaglari, meralarin tarla
tarimina ve amag dist kullanima doniistiiriilmesi
stirecini hizlandirmistir.

Meralarin ~ plansiz,  fazla  otlatilmasi
meralarda  silirdiriilebilirligi ve maksimum
faydalanma oranin1 azaltmaktadir. Otlatma
sistemleri  ve  amenajman  tekniklerinin
uygulanmasi meralarda stirdiiriilebilirligi
saglamak acisindan biiyiik 6nem tasimaktadir.
Gecmisten  giiniimiize mera  alanlarinda
uygulanan otlatma sistemleri ve amenajman
tekniklerinin yani siwra teknolojinin  hizla
gelistigi  giniimiizde  farkhi  teknolojik
sistemlerin de bu alanda kullanilmasi, hayata
gecirilmesi  bir zorunluluk olarak karsimiza
¢itkmaktadir.

Otlak  alanlarinda  siirdiiriilebilir ~ bir
hayvancilik yapilabilmesi i¢in ekoloji, finans ve
hayvancilikla ilgili bilgilerin duyarli, pratik ve
karli yonetim stratejileri ile entegre edilmesi
gerekmektedir. GPS takip sistemleri ile
striilerin  mera  tzerindeki  hareketlerinin
incelenmesi, mera kullanom miktarlarinin
sayisal olarak olgiilebilmesine imkan vermistir.
Bu sayede 6zellikle giiniimiizde siirli yoneticisi
olarak isimlendirilen ¢obanlarin tercihleri de
ortaya konulmus olacaktir. GPS teknolojisinin
bu alanda kullaniminin getirecegi en bilyiik
faydalardan birisi de olgiilebilir sayisal veriler
elde edilerek meralarda saglikli otlatma
planlarinin  yapilmasina imkan saglamasidir.
Meralarin etkin ve siirdiiriilebilir kullanim1 i¢in
yapilan caligmalarda GPS yaygin
kullanilmamus, otlatmalarda kontrol edilemeyen
faktdr cobanlarin tercihleri olmustur. Ulkemizde
son yillarda kalifiye ¢coban bulmak konusunda
sikintilar  yasanmaktadir. Bu alanda olusan
boslugun bir kismini ise savas ve benzeri
sebeplerle iilkemize gelen miilteci durumundaki

insanlar doldurmaktadir. Kendi iilkelerinde ¢ok
farkli mesleklerle ugrasan bu insanlardan
bazilarinin ¢obanlikla higbir tecriibesi olmadigi
gibi bulundugu cografyayr ve hayvanlar1 da
tanimaksizin ¢obanlik yapmaktadirlar.

Mevcut siirii ¢obanlarinin kalifiye olmamasi
vb. gibi sikintilarin yaninda, klasik cobanla
otlatmanin da kendi bagina zayif yonleri de
vardir. Devlet bu konuda siirii yoneticisi
yetistirme kurslart agmakta, belgeli ¢obanlar
yetistirme gayretlerini siirdiirmektedir. Cobanla
otlatmada siirtilerin giinliik kat ettikleri mesafe,
otladiklar1 toplam alan ve mera igerisindeki
gezindikleri bolgeler gibi ¢ok 6nemli veriler
kayit altina alinamaz iken GPS teknolojisi bu
tiirden bir¢ok veri kayit altina alinabilmektedir.

Yurt disinda bu sektér igin gelistirilmis
farkli marka ve modelde cihazlar
bulunmaktadir. Evcil hayvanlara (kedi, kopek
vb.) yonelik sektdrde birka¢ farkli model cihaz
temin edilebilmekte ise de heniiz mera ve
hayvancilik alaninda kullanilmak iizere 6zel
cihazlar yaygin bulunmamaktadir. Bu alandaki
ortaya ¢ikacak talep sektorde amaca yonelik
O0zel cihazlarin tasarlanmasmna da sebep
olacaktir. Cobanla yapilan otlatmanin mera
alanlarinda  mera  amenajmanmnin  temel
esaslarina uymadigt ve Ozellikle iniform
otlatmayt ¢ogu zaman ortaya koymadigi, bu
nedenle daha dnceden tespit edilen verilere gore
planlanmig  otlatma  yontemlerinin  mera
alanlarinda  siirdiiriilebilirligi  ve  olumsuz
etkilerinin azaltacagi kesindir.

Hayvanlarin yem tercihi otlayan hayvan
sayisina da baglhdir. Otlatma sekli mevsim
kadar olmamak la birlikte yem segimini
etkilemektedir. Zira birim alana konulan hayvan
sayisi arttikca selektif otlama sansi azalmakta
bu da hayvanlarin yem tercihini olumsuz yonde
etkilemektedir. (Kog ve Gokkus, 1993)

Bunun yaninda GPS’le elde edilen verilerin
1s1ginda O6nceden planlanmis giinliik otlatma
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rotalar1  olusturularak tasmnabilir cihazlara
aktarilmasi ve siirli yoneticilerine bu rotalar
dogrultusunda otlatma yaptirilmast mevcut
durumdaki yasanan olumsuzluklar: giderecektir.

Son yillarda akallt telefonlarin
yayginlagsmasi, Uzerlerinde  bulundurduklart
GPS modilii ile mobil CBS gibi o6zellikler
sayesinde sdz konusu teknolojiye daha kolay ve
daha ucuza wulasim imkim saglamustir.
Glintimiizde 6zelliklerine bagli olarak akilli cep
telefon kullanan her ¢coban aym1 zamanda GPS,
CBS, pedometre, iz kaydedici gibi bircok
teknolojiyi de her kullanici gibi ihtiya¢ halinde
kullanabilme  potansiyeline  sahiptir.  Bu
cihazlarin otlatma alanlarinda amaca uygun
kullanmas:t  halinde, bazi  olumsuzluklarin
ortadan kaldirilmasi ag¢isindan bir firsat olarak
degerlendirilmelidir.

2. Materyal ve Yontem

Arastirma Konya ili Cumra Ilgesi Erentepe
Mahallesi meralarinda 2015 yilinda Haziran —
Ekim aylarinda yiiriitiilmiistiir. Mahalle Konya
merkeze 70 km uzaklikta olup Konya Karaman
karayolunun kuzey dogusunda kalmaktadir.
Arastirma alant konum olarak 37° 21°57” kuzey
enlemi ve 32° 50°56” dogu boylaminda ve
rakimi ortalama 1100 metredir.

Caligma sahasmnin se¢iminde koydeki
hayvan varliginin az olmasi, koy disindan gelen
stirlilerin azlig1 ve meradaki hayvan varliginin
nerede ise tamaminin kiigiikbas hayvanlardan
olusmasi, mera varligi, genigligi ve arastirmanin
givenli yapilabilirligi gibi kriterler etkili
olmustur.

Sekil 1

Erentepe Mahallesi Genel Goriiniimii ve Mera
Parselleri

Tapu Kadastro verilerine gore Erentepe
mahallesine ait kayith 22 adet mera parseli
bulunmaktadir. Birbirine komsgu, aralarinda
gecis bulunan ve otlatma biitiinligii saglayan bu
mera parsellerinin en kiigiigli 6,4 da iken en
biiylik mera parseli ise 3599 dekardir. Erentepe
koyiiniin kayith toplam mera arazisi 16.557,6
dekardir. Meralar disinda hayvanlarin otladiklari
eski bag yerleri, nadas ve hasat sonrasi aniz
alanlar1 da bulunmakta olup buralar “mera dis1
otlatma” olarak isimlendirilmistir.

Calismanin  yiirtitiildigli  bolgeye iliskin
bilgiler Sekil 1’de verilmigtir. Calisma
sahasinda hayvan siiriilerinin otlatilmas1 yaz ve
kis otlatmasi seklinde iki farkli sekilde
yapilmaktadir. Haziran ayindan itibaren siiriiler
O0gleden sonra meraya ¢ikmakta merada
geceledikten sonra ertesi giin sabah tekrar agila
donmektedir. Ekim ayindan itibaren ise kis
otlatma diizenine gecilmekte, siiriiler sabah
agildan ayrilip aksam tekrar agila donmektedir.
Erentepe kdyiinde mera hayvanlarimin su
icebilecegi tek su kaynagi kdy igerisinde olup
mera alanlarinda su kaynagi bulunmamaktadir.
Siiriiler su ihtiyacim1 kdy igindeki kuyudan
meraya cikigta ve doniiste olmak {izere 2 defada,
tuz ihtiyaglarini ise agillarinda karsilamaktadir.
Arastirmada canli hayvan olarak, 7-12 aylik,
dogurmamis, ayni irktan (Ak Karaman) 2 adet
koyun kullanilmistir. Bu koyunlar Erentepe
mahallesinde bulunan 180 ve 550 bas siiriilere
sahip iki ayr1 yetistiriciden rastgele secilmistir.
S6z konusu siiriiler ¢obanlar tarafindan
otlatilmaktadir. Secilen koyunlara sayisal veri
alinmasimi  saglamak amaciyla GPS takip
cihazlar1 takilmig, 180 bas hayvana sahip siirii
(A), 550 bas hayvana sahip siirii ise (B) olarak
isimlendirilmistir.

Siiriilerin siirii bityiikliigiine gore, otlaga en
cok 150- 200 m genislikte, 50-75 m derinlikte
ve yaklasik 10-15 dekarlik bir alami kaplayacak
sekilde dagildiklar1 belirtilmigtir (Kaymaket,
2007).

Alan hesaplamalar1 igin siiriilerin meradaki
kapladigi  genisligin  bilinmesi  gereklidir.
Merada otlayan hayvanlarin kapladigi alan ot
durumuna, hava sicakligmma ve arazideki
topografik yapiya gore degisiklik
gosterebilmektedir. Bu  sebeple arazideki
gozlemler dogrultusunda bir tahmini deger
belirlenmistir.

Buna gore A siiriisiiniin biiytikligii dikkate
almarak siirliniin mera iizerinde 90 m.’lik bir
genisligi kapladigr Ongorilmiistiir. Bu  siiril
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haziran ayindan ekim aymna kadar ki periyotta
61 giin takip edilmistir.

B Siiriisii; birden fazla isletmeye ait,
yaklagik 550 adet koyundan olugmakta olup,
¢obant kdy disindan ve sezonluk sozlesmeli
olarak calistirilan gorevlidir.B siiriisii Haziran
aymdan Ekim ayina kadar ki periyotta 61 giin
takip edilmistir. Alan hesaplamalar1 i¢in
siiriiniin mera {izerinde 150 m genisliginde bir
alan1 otladig1 varsayillmistir.

Verilen genislik degerleri iizerinden GPS
giizergah cizgilerinin sagina ve soluna mesafe
degeri verilerek c¢izgi seklindeki veri alana
(buffer) doniistiiriilmiistiir. Otlatma siiresince
baz1 giinlerde GPS cihazinin otlatma bitmeden
bataryas1 bittigi icin iz kayitlar1 yarim olarak
kaydedilmistir. Alan ve mesafe
hesaplamalarinda bu yarim sekilde olan kayitlar
hesaplamalara  dahil edilmemistir.  Saglikli
6lglim yapilan giinlerin degerleri toplami giin
sayisina boliinerek ortalamalari alinmigtir. GPS
cihazlar1 bazi arastirmacilar tarafindan serbest
dolasan ineklerin otlak tizerindeki ot tercihlerini
belirlemek igin kullanilmistir (Kjellqvist,2008).

Ancak iilkemizde hayvanlara takilan bu tip
cihazlar uydu baglantis1 ile konum belirlemek
yerine yakin yer sensoOrlerinden veri aligverisi
yapan cihazlardir. Bu tip cihazlar ve bilgisayar
programlar1 genis otlatma alanlarindan ziyade
daha cok isletme i¢i (ahirlarda) hayvanlarin siit
verimleri, hastalik takibi gibi iglemler igin
kullanilmaktadir.

Geemis yillarda el tipi GPS cihazlarinin
yapilan bazi benzer arastirmalarda kullanildigi
gorilmiistiir (Arnon ve ark. 2011). Clark ve ark.
(2006) bu cihazlarin uzun siireli (1 yildan daha
fazla) veri depolama, caligma siiresi ve veri
aktarimi i¢in tasarlanmadigini belirtmiglerdir.
Calismamizda kullanilan GPS takip cihazlari
nesne ya da kisileri takip etmek amaci ile
iiretilmis cihazlardir.

Sekil 2
GPS Takip Cihazi

Kullanilan Treyki Modeli hafif ve kiigiik
oldugu i¢in tercih edilmis, kesintisiz ¢alisma
stiresini artirmak amaciyla modifiye edilerek her

10 dakika da bir veri gonderecek sekilde
ayarlanip 2 adet daha 900 mAh batarya ilave
edilerek calisma siireleri (72 saat) artirilmustir.
Ayrica cihazlarin arazi sartlarindan

etkilenmemesi i¢in, tasma seklinde tasarlanmis
ozel kiliflar igerisine yerlestirilmistir. Cihazlarin
fotograflar1 Sekil 2’de verilmistir.

Sekil 3

GPS takip cihaz takilmig A ve B siiriisiine ait
koyunlar.

Arastirmamizda GPS ile veri alimi Mayis
ay1 sonunda baglatilmis olup Ekim ay1 sonunda
bitirilmistir.  Yerlesim yeri icerisinde kaldigt
icin mera olarak kullanilmayan sahalardan (aniz
alanlar harig) 10 ar dakikalik periyotlarla alinan
veriler hesaplamalara dahil edilmemistir.
Bunun i¢in yerlesim yeri merkezli olarak 450 m
yarigapli bir alan isaretlenmig, bu alan
igerisinden elde edilen veriler hesaplama disinda
tutulmus olup ilgili harita Sekil 4’de verilmistir.

5
A i &0
B Sanisd Ay
] s omovion
Mera Parseliert
Al
Koy Meckezi
T Jremeaim

Sekil 4
Su Kaynaklari, Agillar ve Genel Durum.
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Siirtiniin  Agil igerisinde veya bahgesinde
gecirdigi siirelerde alinan veriler dinlenme
siireleri olarak degerlendirilmistir. Derece ve
dakika cinsinden elde edilen konum bilgileri
CBS programina aktarildiktan sonra
kullanilacak olan altliklarla uyumlu olmasi igin
asagida belirtilen parametreler dogrultusunda
afin dontisiimii yapilmistir.

Doniisiim parametreleri asagida verilmistir.

Projeksiyon : (UTM) Universal
TransversMerkator 3°

Datum : ITRF 96 ( GRS 80 Elipsoidi)

Dilim No 133

GPS cihazlarindan elde edilen koordinatlar
belirtilen parametreler dogrultusunda
doniistiirtildiikten sonra CBS ortaminda; hayvan
hareketleri siiriiye, aya ve giine gore ayrilip
siniflandirilmastir.

Saha c¢alismalarinda elde edilen veriler CBS
(Mapinfo 12.0) yazilmi ile islenerek analiz
edilmistir. CBS programinda harita altlig1 olarak
GTHB Konya Il Midirliigiinin  Arazi
Toplulastirma Projeleri kapsaminda temin ettigi
sayisal ortofotolar kullanilmistir. Ortofolarin
proje sahasina ait kisimlari raster olarak
kullanilmistir. ~ Ortofotolarn  disinda  kalan
kisimlara ait yerlerde ise internet ortaminda
erisilebilen giincel uydu goriintiileri
kullanilmigtir.  Yapilan bazi arastirmalarda
Rutter ve ark. (1997) Global Konumlandirma
Sistemi'ni (GPS) kullanarak hayvanlarin tercih
ettikleri otlatma alanlarmmin tespiti amaciyla
yaptiklart aragtirmada GPS' in evcil koyunlarin
izlenmesi ve otlatma ile ilgili 6zellikli alanlarin
tanimlanmasinda kullanilabilecegini
belirtmiglerdir.

3. Arastirma Sonuclari ve Tartisma

Arastirmada elde edilen sonuglara gore
giinliik otlatmalar “mera i¢i” ve “mera dig1”
seklinde siniflanmigtir. 4342  Sayili Mera
Kanunu kapsamina giren kayitli mera parselleri
mera ici olarak ifade edilmistir. Mera dis1 kabul
edilen sahalar ise kanun kapsami disinda kalan
nadas, aniz, eskiden bag olarak kullanilan
arazileri vetescil harici vb. gibi hayvan otlatilan
tiim alanlar1 kapsamaktadir.

Tablo 3 incelendiginde merada bitki ile kaplt
alanin % 42,9 ile % 79,25 arasinda degistigi
goriilmektedir. Ozellikle rakim arttiginda bitki

ile kapli alanin azaldigi, baska bir deyisle ¢iplak

alanin arttig1  belirlenmistir. ilkbahar Mera
vejetasyon Olgiimleri mayis ayr igesinde
yapilmistir. Modifiye edilmis tekerlek nokta
yontemi kullanilarak yapilan c¢alismada mera
durumu ve kapasitesini tespit etmekten ziyade
meralarin genel bir degerlendirmesini yapmak
ve karsimdaki bitkilerin tespiti amaclanmustir.

Yapilan oOlgiimlerden karigima giren
tiirlerin bazilar Astragalusangustifolius,
Festucaovina, Hordeummurinum, Eryngium-
campastre, Bromus erectus, Bromus tectorum,
Bromus tomentellus, Anthemiscotula, Medica-
gosp, Agropyronrepens, Lotus cornicularis,
Vebascumlasianthum, Euphorbiaanacampseros,
Euphorbiaorientalis, Hedysarumvarium, Centa-
ureaiberica, Lactucaserriola, Scorzoneacana,
Thymusleucostomus, Papaverlacerum, Achil-
leaschischkini, Circiumarvense, Centauraurvil-
lei, Plantagomaritima, Capsellabursa pastoris,
Carduusnutans, Aegilopstriuncialis, Artemicia-
vulgaris, Artemiciaapsintihum, Circiumrhizo-
sephalum, Poteriumsanguisorba Mindr, carduus-
--Acanthoides, erodiumCicutariumaeluropuslit
toralis olarak tespit edilmistir.

Haziran Mera D
[ O o POV - (O
Eyliil Mera Dig Otiatma ~ EKIm Mera Disi Otiatma Mera Parselleri
2] I oroiome: 27640 ovomas 1t [ A

Koy Merkezi

B o

1 Olatma  Temmuz Mera Disi Ctlatma Agustos Mera Disi Otlatm:

Sekil 5. (A) Siriiniin Aylara Goére Mera
Disi Otlatma Rotalar1 ve Ortalama Alan
Biiyiikliikleri.
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Arastirmada elde edilen verilere gore; takip
edilen iki siirlinin aylar igerisinde mera
kullanim  oranlar1  degisiklik  gostermistir.
Caligmanin baglangicindaki aylarda meralardaki
ot miktarinin fazla olmasi (Tablo3), meralarin

tercih edilmesine, stirilerin glinliik
hareketliliginin daha az olmasma sebep
olmustur.

Haziran aymnda B siirlisiinde ortalama
giizergdh uzunlugu 6.9 km iken ekim aymda
mesafe ortalama 8.4 km’ye kadar cikmustir.
Ozellikle hububat alanlarinda iiriinlerin hasat
edilmesini miiteakip donemde meralardaki otun
azalmasi ve anizlarin tercih edilmesi nedeniyle
mera digt otlatma miktarlarinda biiyiikk oranda
artiglar gorilmistiir. Gilizergahlar ve otlanan
alanlar1 gosteren haritalar Sekil 5 ve 6 ’da
verilmistir. GPS cihazinin verileri
dogrultusunda, siiriilerin gerek aylik gerekse
tiim ¢aligma siiresince mera ve mera dis1 otlatma
oranlar1 hesaplanmistir. Sekil 8 ve 9 da otlanilan
alanlar, Sekil 10 da otlatma oranlar1 verilmistir.

Tablo 2. B siiriisiine ait ortalama otlatma alanlari.

Sekil 6
(B) Siiriiniin Aylara Gére Mera Dis1 Otlatma
Rotalar1 ve Ortalama Alan Biiyiikliikleri.

Haziran Temmuz Agustos Eyliil Ekim Tim Siirii
Mera Digl Mera Digi Mera Disi Mera Disl Mera Disi | Ortalamasi
Siirii A 56 78 58 72 83 67
Siirii B 30 73 85 73 63
. . . . . Tim Siri
Mera Igi Mera Igi Mera Igi Mera Igi Mera Igi
9 5 i J 5 Ortalamasi
Siirii A 44 22 42 28 17 33
Siirii B 70 27 15 27 37
Tablo 3. Tlkbahar Vejetasyon Etiidii Sonuglar.
Etiit s Nokta Bitki Ile Kapli Alan o
Numarast Etiit Tarihi Rakim Sayist % Ciplak Alan %
1 02.05.2015 1060 400 79,25 20,75
2 02.05.2015 1199 400 429 57,1
3 02.05.2015 1094 400 56,3 43,7
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Giinliik hayvan hareketlerine bakildiginda A
stirlisiinin Haziran aymnda % 44 merada, %56
mera dist seklinde Ol¢iilmiistiir. Otlatilma
oranlar1 aniz alanlarinin artmasi ile mera disi
otlatma lehinde artis gostermistir.

Mera dis1 otlatma oram1 Temmuz ve Ekim
aylarinda sirasi ile % 78 ve % 83 degerlerine
ulasmistir. Arastirmada; B siiriisiiniin Haziran
ayinda % 70 merada, % 30 mera dis1 seklinde
Olciilen degerleri, ilerleyen aylarda mera disi
otlatma lehinde yaklasitk 2 kat oranda artis
gostermistir. A siirlisine goére fazla sayida
hayvandan olusan B siiriisii Agustos ayinda
otlatmanin ~ sadece = %15 ini = merada
gerceklestirmistir.

A Siriisiine Ait Otlatma Miktarlar: Ha.

Sekil 8
A Siristine Ait Ortalama Otlatma Alanlari

Mera kullanim miktarinda azalmanin 6nemli
nedenlerinden birisi de bu aylarda merada yem
azligindan dolayr hayvanlarin mera dis1
alanlarda yem ihtiyacinin karsilanmasidir.
Ozellikle hububat hasadindan sonra aniz
alanlarinin otlatilmas1 nedeniyle Temmuz ve
Ekim aylar1 arasinda iki siirliniin de mera
kullammmu diigtis gostermis ve Haziran — Ekim
aylarindaki ortalama oranlart %33 seviyesinde
gergeklesmistir (Tablo 2).

B Siriisiine Ait Otlatma Miktarlar: Ha.

Sekil 9
B Siiriisiine Ait Ortalama Otlatma Alanlari.

Siriilerin Aylik Ortalama Mera Kullanim
Oranlar %.

Sekil 10

(A) ve (B) Siiriisiine Ait Ortalama Otlatma
Yiizdeleri

Siiriilerin - mera  kullanim  miktarlarinda
Temmuz ayindan itibaren diisis oldugu
goriilmektedir. Bu durum meralardaki ot kalitesi
ile miktarinin (6zellikle baklagillerin orani)
diismesi ve mera alaninda otlatmay1
kolaylastiric yapilarin olmamasindan
kaynaklanabilir.

Agirlikli olarak koyun otlatilan Erentepe
Mabhallesi meralarinda elde ettigimiz arastirma
bulgulart1 Yilmaz (1999)un belirttigi gibi
hayvanlarin baklagilleri oncelikle tercih etmesi
nedeniyle, meralarda baklagil tiirlerinin oranlar1
cok disiikliigii tezini dogrulanmaktadir.

Aragtirmacilardan Turner ve ark. (2000),
serbest otlayan hayvanlardaki GPS
cihazlarindan aldig1 veriler ile iklim degerlerini
eslestirmig, ortam sicakliklarmin  meradaki
hayvan performans ve hareketlerini etkiledigini
bildirmislerdir. Havanin serin ve sicak oldugu
zamanlardahayvanlarin ortalama hizlarinin 0.59
km/sa. karsiik 0.48km/saat oldugu, giinliik
gezinme mesafelerinin 11.5 km’ye karsilik 6,5
km’ye kadar distiiglinii bildirmektedirler. Bu
verilerden hava sicakliklarindaki degisikliklerin
serbest otlayan hayvanlarmm hizlarm  ve
performanslarmi  etkiledigi  anlagilmaktadir.
Mevcut ¢alismada iklim degerleri ile bir
iliskilendirme yapilmamug, iki siiriinin tim
aylarda ortalama 8,5 km gezinme mesafeleri
oldugu hesaplanmistir.Bu deger (A) siiriisiinde
9.41 km, (B) siiriisiinde ise 7.59 km olarak
Ol¢tilmiistiir.

Ancak ¢obanl otlatmada gilinliik
mesafelerdeki degisim ile mera tercihlerini
etkileyen sebebin daha ¢ok ¢oban ile
vejetasyonun kalite ve miktarina bagl oldugu
disiiniilmiigtiir. A siirlisinde mera kullanim
oranlarinda Temmuz aymdan itibaren diisiis
goriilmekle birlikte bu oran B siiriisiine gore
saha az olmasinin sebebi siiriideki hayvan
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sayisinin a8z  olmasindan  kaynaklanmig
olabilecegi sanilmaktadir. Siiriilerin mera iginde
ve disindaki  hareketlerinde otlatmay1
kolaylagtirict tesis ile yapilarinin da biiyiik etkisi
vardir.

Calisma sahasinda kdy merkezinden baska
su kaynaginin olmamasi ve herhangi bir
golgeligin bulunmamasi siiriilerin her giin ¢ok
farkli rotalarda otlatma yapmasma da sebep
olmustur. Mera igerisinde belirli yerlerde Andic
ve Comakli (1999)’nin da belirttigi gibi sabit
olmayan su kaynaklarinin  olusturulmasi,
otlatmayr kolaylastirict tesis ve yapilarin
yapilmasi meranin daha uygun otlatilmasim
saglayacaktir. Bu tesis ve yapilar otlatma
siresince, giin igerisinde hayvanlarin  bu
alanlara gitmelerini saglayacaktir. Sekil 11°de 1,
4 ve 5 olarak isimlendirilen daireler en az
otlatilan bolgeleri gostermektedir.  Yapilan
gozlemler ve ¢obanlar ile goriismeler sonucunda
bu bolgelerin tercih edilmeme sebeplerinin
farklilk gosterdigi tespit edilmistir. Ornegin 5
numarali kisim vejetasyon miktar1 olarak iyi
olmasina karsin erken kabalasan ve dikensi
tirlerin fazlaligindan tercih edilmez iken, 4
numarali saha ise komsu koylerin siird
kopeklerinden  ¢ekindikleri icin  tercih
etmedikleri  anlagilmigtir,.  Bu  kisimlara
konulacak gecici suluklar, gélgelikler, siiriilerin
bu bolgelere gitmelerini  ve  meralarin
dahauniformsekilde otlatilmasina katki
saglayacaktir.

Mevcut calismada mera kullanim
miktarlarinin yaninda mera alanlarinin en az ve
en fazla otlatilan kisimlar1 da ortaya ¢ikmustir.
Zayif durumda olan bu kdy merasinda
vejetasyonda bulunan bitkilerin kalitesi ve yem
azlig1 otlatma siirelerine yansimistir. Bulgular,
Sekil ve Tablolar da goriildiigii tizere elde edilen
veriler, multidisipliner ~ bir  yaklagimla
yorumlandiginda ¢ok daha farkli tespitler ortaya
koyma potansiyeline sahiptir.

Sekil 11

En Az Otlatilan Sahalar Ve Gegici Su Kaynag:
Konulmasi Tavsiye Edilen Bolgeler

GPS’le elde edilen verilerin ozellikle mera
1slah ve amenajman projelerinin uygulanmasi
diisliniilen sahalarda; otlatma sezonu boyunca
stiriilerin takip edilmesi, otlatma planlamasi ve
ihtiya¢ duyulan yapilarin yerlerinin belirlenmesi
gibi amaglarla kullanilmast mera 1slah ve
amenajman projelerinin basarisini  artiracagi
disiiniilmektedir. Sonug olarak mera alanlarinda
otlatma siiresince hayvanlarin takip edilmesi,
Olgiilebilir saysal verilerin elde edilmesinde
GPS sistemlerinden istifade edilmesi gerekliligi
ortaya konulmustur. Tim otlatma sezonunu
kapsayacak sekilde GPS’le mera kullanim
miktar ve oranlarinin da belirlenmesi, elde
edilen verilerin mera 1slah ve amenajman
projelerinde kullanilmasi mera alanlarindan
mera amenajman teknigine uygun kullanimi
artiracagindan tilkemizde goriilmekte olan yem
aciginin  kapatilmasina  katki  saglayacagi
kanaatine varilmistir.

4. Tesekkiir

Katkilarindan dolayr Selguk Un. Bap
Ofisine Tesekkiir Ederiz.
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Deneme in vitro sartlarda Bitki Biiylimesini Artirici Rizobakteri (BBAR)
wklarinin ve IBA’nin GF-677 ile MaxMa-14 klon anaglarinin koklenmesi
iizerine etkilerinin belirlenmesi amaciyla Selguk Universitesi Bahge Bitkileri
Boliimiine ait Biyoteknoloji Laboratuvarinda 2015-2016 yillarinda yiiriitiilmiis-
tiir. /n vitro sartlarinda ¢ogaltilan mikrogeliklerin koklenmesi iizerine BBAR
wklarmim (Bacillus subtilis 13, Bacillus lentus 13, Bacillus megaterium 14 ve
Rhodotorula spp. 15) etkisini belirlemek i¢in mikrogeliklerin dip kisimlarina
bakteri inokulasyonu yapilmig ve daha sonra IBA igermeyen MS ortamina
dikilmistir. Ayrica, rizobakterilerin etkinligini karsilastirmak amaciyla IBA
ilave edilmis MS ortami1 da denemede kullanilmistir. Uygulamalardan 1 ay
sonra yapilan 6lgtimler sonucunda BBAR’lerin hem MaxMa-14 hem de GF-
677 anaglarinda koklenmeye etkisi goriilmezken, IBA konsantrasyonunda
(swrastyla %100; %88,8) ve kontrol grubunda (sirasiyla %100; %0) koklenme
tespit edilmigtir. Denemede rizobakteri uygulamalarinda kdklenmenin olma-
masinin gida ortamina triptofan ilavesi yapilmamasindan kaynaklandigi ve
bundan sonra yapilacak c¢alismalarda gida ortamina triptofan eklenmesinin
gerekli oldugu sonucuna varilmstir.

Effect of PGPR applications on rooting of GF-677 and MaxMa-14 in vitro con-

ditions
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The study was conducted in order to determine the effects of PGPRs and IBA
on rooting of GF 677 and MaxMa 14 clonal rootstocks in Selguk University,
Department of Horticulture, Biotechnology Lab in 2015-2016. The microcut-
tings were inoculated by bacteria for determination of the effect of PGPR
strains  (Bacillus subtilis 13, Bacillus lentus 13, Bacillus megateri-
um 14 and Rhodotorula spp. 15) on rooting of microcuttings propagated in
vitro conditions and then they were planted in MS media not including IBA.
Moreover, MS media with IBA was experienced in order to compare rhizobac-
teria efficiency. The measurements of the experiment proceeded 1 month
demonstrated that there were rooting in IBA concentrations (100 and 88.8%,
respectively) and control (100 and 0%, respectively), while PGPRs did not
affect rooting of MaxMa 14 and GF 677. We conclude that there was not any
rooting in rhizobacteria applications due to the lack of tryptophane in media
and tryptophane must be added to media in the future studies.

*Sorumlu yazar email: sevdaguler.2020@gmail.com



11

Gller and Esitken / Selcuk J Agr Food Sci, (2017) 31 (3), 10-16

1. Giris

Birg¢ok iilkede meyveciligi gelistirmek, kaliteyi art-
tirmak amaci ile islah ¢aligmalari sonucunda, ¢esitli
ozellikleri yoniinden istiinliikleri olan klon anaglari
elde edilmistir. Meyveciligi gelismis olan iilkeler, uzun
yillardan beri degisik ekolojik sartlara uygun olan,
topraktan ve havadan bulagabilen hastalik ve zararlilara
kars1 dayanikli, kolay cogaltilabilen, sik dikime uygun,
meyve bahgesinin kurulmasinm ikinci yilindan itibaren
bol ve kaliteli iiriin veren, budama, hasat, ilaglama gibi
kiiltiirel islemlerin kolaylikla yapilmasina olanak sag-
layan, bodur klonal anaglarla fidan tiretimi yapmakta-
dirlar (Hepaksoy, 2004).

Klon anaglarinin kitlesel ¢ogaltimi ¢elik ve daldir-
ma gibi metotlarla yapilmaktadir. Ancak, ¢ogaltma
sirasinda meydana gelen abiyotik veya biyotik sorunlar
nedeniyle kayiplar biiyiik boyutlara ulasabilmektedir.
Ayrica, mevsime bagli olmasi ve yeterli sayida anaglik
bitkinin bulunmamasi da yine klasik vegetatif iiretim
yontemlerinin kullanimint siirlayan faktorler arasinda
yer almaktadir. Doku kiiltiirii ile ¢ogaltma sayesinde,
mevsime bagli olmaksizin, hizli olarak dar alanda kisa
stirede fazla sayida anag elde etmek miimkiin olmakta-
dir (Hepaksoy, 2004).

Odunsu bitkilerin doku kiiltiiri yontemi ile
¢ogaltilmasinda kéklenme bakimindan birgok sorunla
karsilagilmaktadir. Bu teknik bitkilerin performansinin
azalmasina sebep olan bazi biyokimyasal ve histolojik
degisimlere yol agmaktadir (Larraburu ve ark., 2007).
Doku kiiltiirii  yonteminde o6zellikle koklenmede
sikintillar yaganmaktadir. Kdklenme sorununu ¢ézmek
i¢in aminoasit (Pedrotti ve ark., 1994), indolasetikasit
(De Klerk ve ark., 1997, Ahmad ve ark., 2003), bazi
vitaminler (Antonopoulou ve ark., 2005) ve triptofan
(Khalid ve ark., 2004; Sharma ve ark., 2014) gibi uygu-
lamalar yapilmaktadir. Bunlardan bagka son zaman-
larda kullanimi yayginlasmaya baslamis olan Bitki
Biiyiimesini  Artiran Rizobakteriler (BBAR) ile
koklenme sorununa bir ¢6ziim olarak sunuldugu birgok
caligmada bildirilmistir (Ercisli ve ark., 2000; Ercigli ve
ark., 2000a; Ercisli ve ark., 2003; Esitken ve ark.,
2003; Larraburu ve ark., 2007; Teixeira ve ark., 2007,
Peyvandi ve ark., 2010).

Agrobacterium, Bacillus, Streptomyces, Pseudomo-
nas, Alcaligenes gibi patojenik olmayan bakterilerin
geliklere uygulanmasi sonucunda bakterilerin dogal
olarak oksin sentezlemesiyle kok olusumunu tesvik
ettigi birgok caligmada belirlenmigtir (Patena ve ark.,
1988; Goto, 1990; Srinivasan ve ark., 1996; Tripp ve
Stomp, 1997; Esitken ve ark., 2003). Kok olusumunun
mekanizmasi tam olarak bilinmemekle birlikte oksin

gibi baz1 fitohormonlarin sentezlenmesi, etilen sentezi-
nin engellenmesi ve besin elementlerinin mineralizasy-
onun saglanmastyla gergeklestigi kabul edilmektedir
(Goto, 1990; Steenhoudt ve Vanderleyden, 2000).

BBAR’lerin kdklenme iizerine etkisini belirlemek
iizere yapilan bir calismada, farkli dozda IBA konsant-
rasyonlar1 (2000, 4000 ve 6000 pmm) ile Agrobacte-
rium rubi (Al, A16, A18) ve Bacillus OSU 142 bakteri
irklart M9 elma anacinin c¢eliklerine uygulanmustir.
Calisma sonucunda uygulamalarin kontrol grubuna
gore daha yiiksek kallus oranina sahip oldugu ve
koklenme yilizdesinin arttigi belirlenmistir (Pirlak ve
Baykal, 2009).

Yabani visne (Prunus cerasus L.)’ nin yesil ve yar1
odunsu ¢eliklerinde yapilan c¢aligmada koklenme
iizerine IBA ve Agrobacterium rubi’ nin etkisi
incelenmistir. Arastirma sonuglarinda kontrol gru-
plarinin her iki ¢elik tipinde de kdklenme goriilmezken
en yiksek koklenme orami yesil ¢elikte % 65 ve yari
odunsu gelikte % 70 ile 250 mg "' IBA+ A16 uygula-
masindan elde edilmistir. (Esitken ve ark., 2003).

In vivo sartlarinda yapilan diger bir ¢alismada ise
Kiitahya visne gesiti ¢eliklerinin kdklenmesi amaciyla
geliklere yalniz ve kombinasyon seklinde 2000, 4000
ve 6000 ppm IBA ile Agrobacterium rubi’ nin 3 farkh
ikt (A1, A16 ve A18) uygulanmistir. Sonuglarda kont-
rol grubunda koklenme gézlenmezken, en yiiksek kok-
lenme orant (%70) 2000 ppm IBA + Al6 uygulama-
sindan elde edilmistir (Ercisli ve ark., 2000).

In vivo sartlarinda yapilan bir diger ¢alismada ise
kusburnu ¢eliklerine yalniz ve kombinasyon seklinde
olmak tizere 2000, 4000, 6000 ppm IBA ile Agrobacte-
rium rubi’nin 3 farkli irk1 (A1, A16 ve A18) uygulan-
mugtir. Sonug olarak en yiiksek kdklenme orani (% 95)
200 ppm IBA+ A18 uygulamasindan elde edilmistir
(Ercisli ve ark., 2000a).

Ulkemizde ve diinyada sert ¢ekirdekli tiirlerde anag
olarak yaygin bir sekilde kullanilan MaxMa-14
(Prunus mahaleb x Prunusavium) ve GF-677
(Prunuspersica x Prunusamygladus) anaglara doku
kiiltiiri sartlarinda Bacillus subtilis, Bacillus lentus,
Bacillus megaterium ve Rhodotorula spp. bakterileri
uygulanarak koklenme iizerine etkileri arastirilmistir.

2. Materyal ve Yontem

Bu ¢alisma, Mart 2015- Eyliil 2016 yillarinda S.U.
Ziraat Fakiiltesi Bahce Bitkileri Bolimii Biyoteknoloji
Laboratuvari’nda yiiriitilmiigtiir. Materyal olarak Sel-
cuk Universitesi Ziraat Fakiiltesi Bahge Bitkileri Bo-
limii Arastirma ve Uygulama Parseli’nde bulunan 1-2
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yasli MaxMa-14 ve GF-677 (badem x seftali) anaglari-
na ait siirgiin uglar1 kullanilmisgtir.

Anaglardan alinan 10-15 cm uzunlugundaki eksp-
lantlar in vitro kosullarda iizerinde 2-3 adet koltukalti
gozli kalacak sekilde kesilerek (4-5 cm boylarinda)
hazirlanilmigtir. Hazirlanan eksplantlar yiizey sterili-
zasyonu i¢in akan ¢esme suyu altinda 20 dakika bekle-
tilmigtir. Steril kabin igerisine alinan eksplantlar
%70’1ik etil alkolde 1 dk bekletilerek 3 kez steril saf su
ile durulandiktan sonra %20’lik ticari ¢amasir suyu
soliisyonunda 5-7 dakika bekletilip tekrar 3 kez steril
saf su ile durulanmistir. Sterilizasyondan sonra aseptik
kabin igerisinde bulunan eksplantlar, steril bistiiri ve
pens yardimu ile yaklasik 1-2 ¢cm uzunlugunda, {izerin-
de 1 adet koltuk tomurcugu bulunacak sekilde kesilerek
mikrogelikler kiiltiire hazirlanmigtir. Hazirlanan mikro-
celikler 1.5 mg/l IBA, 0.1 mg/l GA; ilave edilen MS
stirgiin ortamia dikilmistir. Stirmiis olan siirgiinler ise
hazirlanan MS kardeslendirme ortamimi (GF-677 i¢in
1.0 mg/l BA + 0.1 mg/l GAz + 0.1 mg/l IBA; MaxMa-
14 i¢in 1.0 mg/l BA + 0.1 mg/l GA3 + 0.05 mg/l IBA +
40 gr/l seker + 7.5 gr/l agar) i¢eren 25 mm x 150 mm
boyutlarindaki kiiltiir tiiplerine aktarilmistir. Uzunlugu
10-15 mm’e ulasan mikro siirgiinlere BBAR (Bacillus
subtilis 13, Bacillus lentus 13, Bacillus megaterium 14
ve Rhodotorula spp. 15) uygulanarak MS ortamina
dikilirken, baska bir grup bitki ise IBA (GF-677 i¢in
3,0 mg/l; MaxMa-14 i¢in ise 2,0 mg/l) iceren MS or-
tamina dikilmistir. Kiiltiirler, sicakligi 24+2 °C, foto-
peryodu 16 saat, 1giklanmasi ise beyaz florasan lamba-
larin bulundugu biiylitme odasinda tutulmustur.

Deneme kapsaminda uygulamalarin karsilagtirilma-
st amaciyla siirgiin boyu, siirgiin ¢api, koklenme orani
(%), mikrosiirglin bagina diisen kok sayisi, kok uzunlu-
gu, kok capi, kok ve siirglin yas agirligi, kok ve siirgiin
kuru agirlig gibi parametreler belirlenmistir.

Deneme, 3 tekerriirlii her tekerriirde 3 bitki mater-
yali olacak sekilde Tesadiif Parselleri Deneme desenine
gore diizenlenmis, farkli gruplarin tespitinde P<0.05
o6nem seviyesinde LSD testinden faydalanilmustir.

3. Arastirma Sonuglar1 ve Tartisma

3.1. Uygulamalarin Koklenme ve Kok Ozelliklerine
Etkisi

Yapilan IBA uygulamalarinin kdklenme iizerine et-
kili oldugu buna karsilik BBAR uygulamalarinin kok-
lenmeyi uyarmadigr belirlenmistir  (Cizelge 1).
MaxMa-14’de koklenme orani, 2 mg/l IBA ve kontrol
grubunda % 100 olurken BBAR uygulamalarinda kok-
lenme belirlenememistir. Benzer sekilde GF-677°de
koklenme orani, 3 mg/l IBA’da % 88.8 olarak tespit
edilirken BBAR ve kontrol uygulamalarinda kdklenme
meydana gelmemistir.

MaxMa-14’de 2mg/l IBA uygulamasinda mikroce-
lik bagina 6.77 adet kdk olusurken kontrolde 5.21 adet
kok meydana gelmistir. GF-677°de ise 3mg/l IBA
uygulamasinda mikrogelik basina 1.99 adet kok olus-
mustur. MaxMa-14’de IBA uygulamasinin kok uzun-
luguna etkisi istatistik olarak 6nemli bulunmus ve kont-
rolde 3.10 cm olarak belirlenen kok uzunlugu 2 mg/l
IBA uygulamasinda 2.08 olarak belirlenmistir. GF-677
anacinda ise 3 mg/l IBA uygulamasinda kdk uzunlugu
0.51 cm olarak saptanmustir.

K&k uzunluguna benzer sekilde MaxMa-14 kok ca-
p1 kontrolde 3.20 mm ile 2 mg/l IBA uygulamasindan
(2.50 mm) yiiksek bulunmustur. GF-677 anacinda ise
kok capt 3mg/l IBA uygulamasinda 1.31 olarak belir-
lenmisgtir.

Kok uzunlugu ve kok capina paralel sekilde
MaxMa-14’de kok yas 140 mg ile kontrolde 2mg/l IBA
uygulamasindan (116 mg) daha yiiksek tespit edilmis-
tir. Ayrica, GF-677 anacinda 3 mg/l IBA uygulamasin-
da kok yas agirligi 47 mg olarak bulunmustur.

Kok yas agirliginda oldugu gibi kok kuru agirligi da
MaxMa-14’de kontrolde 74 mg ve 2 mg/l IBA uygu-
lamasinda 59 mg olarak belirlenmistir. GF-677’de ise 3
mg/l IBA uygulamasinda 15 mg olarak tespit edilmis-
tir.
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Cizelge 1
Uygulamalarin kok gelisimine etkisi
Kok Kok Kok Kok Kok Yas Kok Kuru
Orani Sayis1 Uzunlugu Cap1 Agirhig Agirhigt
(%) (adet)  (cm) (mm)  (mg) (mg)
Kontrol 100 521 3,09a 3,20 a 136 74
MaxMa-14 2mg/l IBA 100 6,77 2,08b 250b 116 59
BBAR
(BS13,
BL13, - - - - -
BMT14,RT
15)
LSDpeo05 OD OD 6,20 0,49 OD OD
Kontrol - - - - -
GF-677 3mg/l IBA 88.8 1,99 0,51 1,31 47 15
BBAR
(BS13,
BL13, - - - - -
BMT14,
RT15)

3.2. Uygulamalarn Siirgiin Ozelliklerine EtKisi

Mikrogeliklerde koklenmeyi tegvik etmek amaciyla
yapilan rizobakteri ve IBA uygulamalarinin siirglin
gelisimine onemli etkilerinin oldugu belirlenmistir
(Cizelge 2 ve 3). MaxMa-14’de 2 mg/l IBA uygulama-
st istatistiki olarak siirglin uzunlugunu artirirken rizo-
bakteri uygulamalar1 slirgiin uzunlugunu etkilememis-
tir. MaxMa-14 anacinda en uzun siirgiinler 3.09 cm ile
2 mg/l IBA’dan elde edilmistir. GF-677’de ise uygu-
lamalar siirgiin uzunlugunu istatistiki olarak etkileme-
mesine ragmen BS 13 uygulamasinda (1.23 cm) en
uzun siirglinler meydana gelmistir.

Siirgiin ¢ap1 her iki anagta da yapilan uygulamalar-
dan istatistiki olarak Onemli seviye etkilenmistir.
MaxMa-14 (3.34 mm) ve GF-677 (2.54 mm)’de en
kalin siirginler IBA uygulamalarindan elde edilirken
MaxMa-14 anacinda rizobakteri uygulamalar: siirgtin

kalinligini lizerine olumlu etkisi tespit edilememistir.
Buna karsilik, GF-677 anacinda BS 13 ve BMT 14
uygulamalarinda IBA ilaveli ortamdaki siirgiinlerin
kalinligina yakin siirglinler meydana gelmistir.

Siirgiin yas agirligit MaxMa-14’de siirgiin uzunlugu
ve ¢apina benzer sekilde en yiiksek 110 mg ile 2 mg/l
IBA uygulamasinda tespit edilmistir. GF-677°de ise
uygulamalarin siirgiin yas agirligma etkisi Onemsiz
bulunmustur.

Siirglin yas agirligina paralel olarak MaxMa-14’de
sirgiin kuru agirhigr en yiksek 59 mg ile 2 mg/l
IBA’dan elde edilirken GF-677" de ise 22 mg ile 3
mg/l IBA’da bulunmustur.
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Cizelge 2

Uygulamalarin MaxMa-14 anaglarinda siirgiin gelisimine etkisi

MaxMa-14 Stirgiin Siirgiin Siirgiin Yas Stirgiin Kuru
Uzunlugu (cm) Cap1 (mm) Agirligi (mg) Agirligi (mg)

Kontrol 2,21b 2,94 ab 75b 30b

2 mg/l IBA 3,09 a 3,34 a 107 a 59 a

BS 13 1,98b 2,23 ¢ 72 be 18b

BL 13 1,92b 2,42 bc 68 bcd 16 b

BMT 14 1,99b 2,16 ¢ 53d 14 Db

RT 15 2,01b 2,40 bc 55 cd 17D

LSDy<0.05 0,68 0,54 17,34 21,18

Cizelge 3
Uygulamalarin GF-677 anaglarinda siirgiin gelisimine etkisi

GF-677 Stirgiin Siirgiin Siirgiin Yas Stirgiin Kuru
Uzunlugu (cm) Cap1 (mm) Agirligr (mg) Agirligi (mg)

Kontrol 0,96 1,85b 56 9cd

3 mg/l IBA 0,91 2,54 a 84 22 a

BS 13 1,23 2,52 a 79 16 abc

BL 13 1,01 2,25 ab 75 13 bed

BMT 14 1,08 241a 88 19 ab

RT 15 0,93 2,15ab 43 8d

LSDp<0.05 OD 0,46 OD 7,44

BBAR ve IBA’nin in vitro sartlarda MaxMa-14 ve
GF-677 anaglarinin kdklenmesine etkisinin arastirildigi
bu c¢alismada, kullanilan 4 rizobakteri irkinin mikroge-
liklerin koklenmesine etkisinin olmadigi buna kargilik
IBA uygulamasimin her iki anagta da koklenmeyi sag-
ladig1 tespit edilmigtir. Aragtirmada kullanilan anagla-
rin doku kiiltiirii sartlarinda koklendirmesi yapilabil-
mektedir. Bu amacla gida ortamina ilave edilen IBA
mikrogeliklerin koklenmesini saglayabilmektedir. Bu
konuda yapilan caligmalarda farkli IBA dozlarinda
farkli oranda koklenme elde edildigi gosterilmistir
(Muna ve ark., 1999; Ahmad ve ark., 2003). Bu ¢erge-
vede in vitro sartlarda MaxMa-14 i¢in en uygun IBA
dozunun 2 mg/l ve GF-677 i¢in 3 mg/l IBA oldugu
tespit edilmistir. Bizim ¢aligmamizda da iki anag igin
kullanilan IBA dozlarinda onceki calismalarda belir-
lendigi gibi yiiksek oranda koklenme elde edilmistir.
Boylece, bizim elde ettigimiz bu sonuglar 6nceki ¢a-
lismalardan elde edilen sonuglara uyumlu goriilmekte-
dir.

Bu ¢aligsma IAA iireten BBAR lerin in vitro sartlar-
da mikrogeliklerin koklenmesini tesvik ettigini belirle-
mek amaciyla yapilmigtir. Bunun igin IAA sentezledigi
belirlenmis olan rizobakterilerden 4 tanesinin kullanil-
dig1 calismada, hicbir rizobakteri irki iki anagta da
mikrogeliklerin kdklenmesini saglayamamistir. Bu
durum IAA sentezleyen rizobakterilerin triptofan ami-
no asidinden IAA iiretmesi ile iligkili olabilir. Nitekim,
rizobakterilerin IAA iretme yeteneklerinin belirlenme-
si amaciyla yapilan ¢aligmalarda gida ortamina tripto-
fan amino asidi ilave edildiginde 6nemli miktarlarda
TAA sentezleyen rizobakteriler gida ortamina triptofan
olmadiginda ya hi¢ IAA sentezlememekte ya da ¢ok az
TAA sentezi gerceklestirebilmektedir.

Huu Dat ve ark., (2015)’1an1 tarafindan yapilan ¢a-
lismada I-triptofanin Basillus subtilis TIB6'min TAA
iiretimini uyardigr goriilmiistiir. Triptofan icermeyen
gida ortaminda TIB6 28.5+2.8 mg/L IAA firetebilirken,
%0.1 triptofan eklenmis kiiltiir ortaminda bulunan
TIB6 76.4+2.1 mg/L TAA iiretmistir. Bu ¢aligmalara
benzer sekilde, kiiltiir ortamina 0.1 g/L triptofan ilave
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edildiginde, Pseudomonas aeruginosa irklari, kontrol-
den (triptofan icermeyen) 5 kat daha fazla IAA iiret-
mistir (Chaiharn ve Lumyong, 2011). Triptofan kiiltiir
ortamina eklendiginde, bircok bakterinin IAA sentez-
leme yeteneginin bulundugu bildirilmektedir (El-
Khawas ve Adachi, 1999; Ali ve ark., 2010). Buna
gore, rizobakteri inokulasyonu yapilan mikrogeliklerde
koklenmenin olmamasi gida ortaminda triptofan amino
asidinin olmamasi olabilir. Boylece, koklenme igin
gerekli olan TAA rizobakteriler tarafindan mikrogelik-
lere saglanamadigindan adventif kok olusumu uyarila-
mamis goriilmektedir.

Sonugta, doku kiiltiirii ¢aligmalarinda mikrogelikle-
rin koklenmesi tizerine BBAR’lerin etkisinin incelene-
cegi ¢aligmalarda gida ortamina mutlaka triptofan ami-
no asidinin ilave edilmesi gerektigi sdylenebilir.

4. Tesekkiir

Bu calisma Selguk Universitesi Bilimsel Arastirma
Projeleri (BAP) Koordinatorliigii tarafindan destek-
lenmistir (Proje No: 16201019).
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In this study, annul irrigation water requirement and supply ratios of Gevrekli
Irrigation Association (GSB) were assessed for 2008-2013 period. In this
context, in the relevant years, GSB irrigation water amounts diverted to irriga-
tion system, crop pattern and irrigation water quantities were calculated by
CropWat software. The climate data used in CropWat software were supplied
from General Directorate of Meteorology. According to research results, annu-
al relative irrigation water supply varied between 0,46 and 0,99 with a mean
value of 0,69. When considered the annual relative irrigation water supply
value of 1.43 specified for GSB, it was observed that irrigation water amount
required in GSB were not supplied sufficiently.

1. Giris

Tiirkiye’de gilinlimiiz kosullarinda yaklasik olarak
6.23 milyon ha tarim alani sulamaya a¢ilmig bulun-
makta ve yilik kullanilan toplam su miktarimin yaklasik
%73’uni tiketmektedir (Anonim, 2017a). Su kaynak-
lar1 varligi bakimindan zengin olmayan Tiirkiye’de,
en biiyiik su kullanici konumundaki tarim sektoriinde
suyun etkin kullanimi biiyiik 6nem kazanmistir. An-
cak, Tirkiye’nin onuncu bes yillik kalkinma plani
raporunda, sulama oram1 %62 ve sulama randimani
%42 olarak verilmektedir (Anonim, 2014a). Benzer
sekilde yapilan birgok arastirma, Tiirkiye’de tarimsal

*Sorumlu yazar email: rtopak@selcuk.edu.tr

sulamada gereginden fazla su kullanildigin1 ortaya
koymaktadir. Su kaynaklarinin etkin kullaniminin en
onemli gostergelerinden biri, bitki sulama suyu ihtiya-
cmin karsilanma oramidir. Beyribey (1997)’e gore,
toplam sulama suyu temin oraninin 1’e esit olmasi
sulamada ihtiya¢ kadar su kullanildigini, 1’den az
olmasi sulama suyunun yetersiz saglandigini, 1’den
biiyilk olmasi ise sulamada fazla su kullanildigini
gostermektir. S0z gelimi, Nalbantoglu ve Cakmak
(2007) Akinct Sulama Birligi i¢in sulama suyu temin
oraninin yillara gore 1.55-1.98 arasinda degisim
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gosterdigini ve dolayisiyla arastirma alaninda kullani-
lan suyun ihtiyacin {izerinde oldugunu bildirmislerdir.
Benzer sekilde Kaya ve Cift¢i (2016) Cumra sulama
birliginde su temin oranim 2.35-3.42 arasinda oldugu-
nu bildirmislerdir. Yine Sener (2011)’in Trakya bolge-
sindeki 10 farkli sulama sisteminde, 10 yillik dénemi
(1996-2006) kapsayan ve sulama alanlarini su kullanim
performanslari yoniiyle degerlendirdigi calismasinda,
sulama sistemlerinin  %74’tinde sulama ihtiyacinin
iizerinde su kullanildigini belirtmistir.

Sulama suyu temin orani sulama randimani terimi-
nin tersini ifade etmektedir. Akkuzu ve Mengii
(2011)’ye gore, DSI sulama planlarinin hazirlanmasin-
da sulama randimanimi yaklasik %50 olarak kabul
etmekte olup, buna gére DSI sulamalarinda sulama
suyu temin oraninin 2 ve Uzerinde olmasi gerektigi
yaklagimi yapilmaktadir. Akkuzu ve Mengii (2011)
Alasehir yoresi sulama birlikleri igin yaptiklart perfor-
mans degerlendirmesinde, 2001-2008 yillarim1 kapsa-
yan donemde ortalama sulama suyu temin oranlarini
Uziim sulama birligi i¢in 1.2, Bag sulama birligi icin
1.45 ve Sarigdl sulama birligi i¢in 1.72 olarak belirle-
miglerdir. Arastiricilar s6z konusu sulama birliklerinde
sulama suyu temin oraninin 2’den kii¢iik gerg¢eklesmis
olmast nedeniyle, sulama suyunun yetersiz karsilandi-
gin1 bildirmislerdir. Yine Akkuzu ve Mengii (2012)
ayni usulle degerlendirdikleri Asagi Gediz havzasi
sulama birliklerinde, sulama suyu tenin oranlarini orta-
lama 0.91 ile 1.72 arasinda degisim gosterdigini, temin
oraninin 2’den kiigiik olmasi nedeniyle, bu sulama
birliklerinde yetersiz sulama yapildigini bildirmiglerdir.

Cakmak ve ark, (2004), isletmedeki sulama alanla-
rinda goriilen diisiik performansin nedenlerini, altyapi,
proje, yonetim, iklim sartlari, fiyat, girdilerin kullanimi
ve sosyo-ekonomik etkenler olarak siralamistir. Yine
Cakmak (2002) sulama alanlarinda ihtiyacin iizerinde
sulama suyu kullanilmasinin en énemli nedeni planlt su
dagitiminin tam olarak uygulanamamasi, sebekedeki su
kayiplari, su iicretlerinin alan {izerinden alinmasi ve
bilingsiz sulama uygulamalar1 olarak bildirmektedir.
Buna karsin Lencha (2008), yapilacak calismalarla
performansin yiikseltilmesi sonucu su tasarrufu sagla-
nacagini, verimliligin artacagini ve olumsuz cevresel
etkilerin minimize edilebilecegini bildirmektedir.

Konya havzasi yillik yagisi diisiik (398 mm) (Ano-
nim, 2017b) buharlagma miktar1 yiiksek (1150 mm)
(Munsuz ve ark., 1999) ve referans bitki su tiiketimi
(ETo) 950-1000 mm (Anonim, 2017¢) olan bir bolge-
dir. Bu nedenle de bitki su tiiketimi diisiik olan az say1-
da bitkinin (bugday, arpa, yulaf, ¢avdar, nohut, merci-
mek vb) yagisa dayali olarak tarimi yapilabilmektedir.
Diger bitkilerin tariminin yapilabilmesi sulamaya bag-
lidir. Bolgenin yliksek seviyedeki buharlagma istegi,
bitki su tiiketiminin karsilanmasinda sulamanin payini
yiiksek kilmaktadir. S6z gelimi Topak ve ark (2016),
Konya bolgesinde sekerpancarinda sulamanin bitki su
tiiketimindeki payin1 % 88, Yavuz ve ark (2015) kabak

bitkisinde, sulamanin bitki su tiiketimindeki katkisini
ise %82 olarak bildirmislerdir. Yine benzer sekilde
Yavuz ve ark (2012) tarafindan yapilan bir ¢aligmada
karik, yagmurlama ve damla sulama yontemiyle sula-
nan patates bitkisinin bolge kosullarinda gergeklesen su
tiiketiminin yaklasik %85’inin sulama suyundan karsi-
landig1 goriilmektedir. Dolayisiyla Konya bolgesinde,
isletmedeki sulama tesislerinde, sulama suyu ihtiyaci-
nin eksiksiz karsilanmasinin vazgecilemez oldugu bir
gercektir. Bu c¢alismada, GSB’nin sulama etkinligi,
sulama suyu temin orani1 (SSTO) gostergesi kullanila-
rak degerlendirilmistir

2. Materyal ve Yontem

Bu c¢alismada, Gevrekli Sulama Birligi (GSB) su-
lamas1 materyal olarak almmustir. Arastirma sahasi
Konya kapali havzasi icinde Seydisehir ilgesinde yer
almaktadir. Birlik sahasi, Beysehir il¢esinin Bekdemir
mahallesinden baslayip Beysehir-Sugla-Apa (BSA)
kanali1 boyunca 50 km’lik bir serit halinde uzanmakta-
dir (Anonim, 1984). 1995 yilindan beri hizmet vermek-
te olan GSB, 6202 hektar1 Seydisehir cazibe sulama
sahasi, 2000 hektar1 Sugla cazibe sulama alani ve 4438
hektar1 Gevrekli sulama sahasit olmak fiizere toplam
12640 hektar alandan olusmaktadir.

Arastirma bolgesinde, yaz mevsimi kurak ve sicak;
kis mevsimi ise soguk ve yagishdir. Akdeniz yagis
rejiminin  biliylik 6l¢iide korundugu, ancak yiikselti
nedeniyle sicakligin diistiigii sahada, Akdeniz dag
iklimi hiikiim siirmektedir. Yillik ortalama sicaklik
11.8 °C’dir. En sicak aylar Temmuz ve Agustos, en
soguk aylar ise Ocak ve Subat aylaridir. Uzun yillar
ortalamasi olarak (1960-2012) yagis miktart 750.3
mm’dir. Yagisin  %46.9’u  kis,%24.4°i  ilkbahar,
%6.2’si yaz ve %22.5’i sonbahar mevsiminde diigmek-
tedir (Sar1 ve Inan, 2011).

Arastirma sahasi topraklarinda agirdan ¢ok hafife
kadar olan biitiin biinyelere rastlanir. Agir biinyeli (kil,
siltli - kil ve kumlu - kil) topraklar sulama sahasinin
%50’sini  kaplamaktadir. Toprak biinyesi orta olan
alanlar ise %10 unu kaplamaktadir. Toprak derinligi iyi
olup, 1.5 metre ve daha derindir (Anonim,1984).

GSB’nin baslica sulama suyu kaynagi Beysehir Golii-
diir. Sulama, Beysehir—Sugla-Apa (BSA) isale kanali
tizerindeki Bekdemir Regiilatoriinden alinan suyun
Gevrekli sol sahil ana kanalina iletilmesi ile baglamak-
ta, Seydisehir regiilatorii ve Kesecik, Kuran ve Kumlu-
ca mahallelerinde bulunan 3 adet su alma prizinden
alinan su ile devam etmektedir. GSB sahasinda su
saglama sekli cazibe olup, Gevrekli sulamasinda, ana
kanal hari¢ sulama tesisi kanaletlidir. Seydisehir Sugla
cazibe projesi sahas1 9530 hektar olup 7530 hektar1
Karaoren sulama birligi sahasinda 2000 hektar1 Gev-
rekli sulamasinin sorumlulugundadir. Sahada 3,6 km
uzunlugunda toprak kanal ile sulama yapilmaktadir.
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Cizelge 1

Bitki sulama suyu ihtiyact hesaplamasinda kullanilan iklim verileri ( Anonim, 2016c)

Yil/Ay Aylik Toplam Yagis (mm)
1 2 3 4 5 6 7 8 9 10 11 12
2008 461 630 633 285 433 08 87 0 739 371 653 884
2000 2279 2450 892 474 800 402 133 5.2 33.0 24.9 188.5 207.7
2010 1350 1183 274 655 203 629 160 03 116 1333 413 281.9
2011 1011 850 1039 793 1178 347 0.2 0.6 75 1453 11.9 157.4
2012 2528 996 788 756 340 204 0 0.4 0 30.2 1638 231.2
2013 1988 842 288 818 314 116 0.4 0 12 722 932 16.2
Aylik Ortalama Sicaklik (°C)
2008 16 45 96 136 154 222 247 755 197 125 9.0 14
2009 24 28 48 108 152 211 237 228 18.3 155 74 5.9
2010 41 64 93 116 175 201 254 272 213 12.9 106 5.2
2011 22 20 55 96 135 189 253 236 19.6 10.8 2.9 21
2012  -11 20 42 126 151 224 259 23.0 20.8 14.6 85 47
2013 26 53 78 1214 181 216 237 25.4 19.0 10.6 8.4 5.1
Aylik Maksimum Sicaklik (°C)
2008 104 88 234 288 300 334 351 358 330 222 196 180
2000 130 124 174 206 292 314 352 344 320 26.9 210 16.2
2010 164 186 210 240 302 304 382 388 34.0 25.4 232 202
2011 107 140 210 214 250 323 374 36.6 30.7 2.8 16.8 137
2012 82 113 166 258 255 334 398 352 33.2 27.4 237 19.4
2013 131 172 204 265 300 352 344 3538 341 2538 218 16.8
Aylik Minimum Sicaklik (°C)
2008 142 205 44 21 30 95 130 140 80 30 30 165
2009  -17.0 -119  -44 13 42 100 126 108 40 53 28 3.9
2010  -106 88 38 04 37 100 130 148 11.0 0.0 0.0 5.2
2011 -47  -103 95  -23 30 8.8 135 12.0 7.2 0.9 8.1 77
2012  -132 205 -89 06 6.4 76 119 100 9.1 5.7 33 5.4
2013 113  -48 60 23 6.7 8.2 122 108 6.7 18 25 52
Aylik Ortalama Nisbi Nem (%)
2008 693 800 565 538 502 475 451 46.9 58.7 727 735 769
2009 769 779 683 638 582 500 565 54.6 61.7 61.7 718 750
2010 748 669 613 650 537  57.4 492 40.9 51.0 67.9 63.1 713
2011 766 746 653 630 628 535 336 343 37.0 57.7 64.7 701
2012 797 760 585 473 550 382 300 345 336 59.2 68.8 726
2013 734 649 524 528 439 342 315 40.9 37.0 48.4 63.1 713
Aylhk Maksimum Riizgar Hizi (10 m.de) (m s™) ve Yonii
008 79 75 179 138 60 9.1 120 10.0 79 63 163 o eee
/SSE /SSE  /SSW  /SE  INNW /NNW /WSW  /NNW /SSW ISSW sswo 8
185 172 165 163 79 122 8.9 72 122 214
2009 o yssw o /sw o /sSW s INNW o Nw (2N ssw o FL/ESE sew ISSW
182 175 180 138 139 8.0 7.0 73 12.0 16.4
2000 sow s sssw s sssw 100E unw IE ISSW /SSW jssw - 16678
131 123 141 168 118 119 9.6 11.9 224 17.9
2001 et ysw /ESE /ssw /ESE ssw sssw OSSWoew ssw 84 B ssw
218 135 195 198 139 104 9.6 25
2012 o8 0SS e os oSS Y 106/W 119/NE A 93 [ESE 99 /S o
244 177 185 228 173 153 95 93 13.6 115 108
2013 oo yssw /ssw /ssw /ssw sssw Nw P8/ESE L uNw ese /SSW INE

Seydisehir cazibe sulama projesi sahas1 7202 hektar
olup 1000 hektar1 Yalihiiyiik sulama birligi sahasinda
6202 hektar1 Gevrekli sulamasinin sorumluluk sahasin-
dadir.Sahada 20 km uzunlugundaki toprak kanal ile
sulama yapilmaktadir. Bu bilgilerden anlasilacag iize-
re, Seydisehir-Sugla cazibe ve Seydisehir cazibe sula-
ma projesi alanlarinda Gevrekli Sulama Birligi sorum-
lulugunda bulunan sahalarda su dagitim sistemi altya-
pist oldukca yetersizdir. Elicabuk ve Topak (2016)
GSB sulama sahasi i¢in sulama oraninin oldukga diisiik
oldugunu, 2008-2013 donemi icin bu degerin %22 ile
31.5 arasinda degistigini bildirmislerdir.

GSB sahasinda 2008-2013 yillarim kapsayan do-
nemde, sulanan alan miktari, bitki deseni ile sebekeye

saptirilan sulama suyu miktarlarina iligkin veriler igin
DSI IV. Bélge Miidiirliigii ve Gevrekli Sulama Birligi
kayitlar1 ile TUIK web sayfasindan yararlanilmistir.
Sulama alani i¢in bitki su tiikketimi ve sulama suyu
ihtiyaglar1 CropWat 8.0 paket progranu ile hesaplan-
mustir. Hesaplamalarda kullanilan meteorolojik veriler
Meteoroloji Genel Midirligi’nden temin edilmis
olup, Cizelge 1°de verilmistir. Bu ¢alismada, Gevrekli
sulama birligi, 2008-2013 doneminde sulama suyu
ihtiyacinin karsilanma orani (SSTO) yoniiyle incelen-
migtir. Sulama ihtiyacinin karsilanma orani, bir sulama
alani1 i¢in sulama suyu ihtiyacinin ne oranda karsilandi-
ginin bir gostergesidir. Toplam SSTO degerinin 1’den
kiigiitk olmasi, eksik sulama suyu uygulandigmi ve
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bitkilerin yeterli su alamadiklarimi géstermektedir (Le-
vine, 1982).

ebekeye saptirilan su miktar: (m3
ssTo= ¢ ye sap (m3)

Net sulama suyu ihtiyaci (m3)

GSB sahasinda 2008-2013 déneminde yillara gore
sulanan alan miktarlar1 ile tarimi yapilan bitkiler ve
ekim alanlar1 Cizelge 2°de verilmistir. Cizelge 2’den
goriilecegi gibi, bu donemde sulanan alan miktar: 2886
ha ile 4055 ha arasinda degisim gostermistir. Birlik
sahasinda ekim alan1 en biiylik olan bitki sekerpancari,

3. Arastirma Sonuglar1 ve Tartisma ekim alam1 en disik olan ise aycigegidir.
3.1. Sulama alani sulama suyu ihtiyacinin kestirim
sonuglar
Cizelge 2
Tarimi yapilan bitkilerin ekim alanlar1 (ha) (Anonim, 2014b).
Bitkiler Yillar

2008 2009 2010 2011 2012 2013
Bugday 250 130 160 50 120 170
Bakliyat 15.8 15 55.1 65 124 111
Bostan 116.1 64.8 87 96.5 119.9 51.9
S.Pancar1 2691.8 2288.8 2798.9 3287.5 3092.6 2543.4
Meyve 59.0 69.1 62.9 83.9 53.3 55.5
Sebze 92.8 65.1 112 82.3 67.8 52.8
Macar Figi 88.5 75 60 60 55.1 75.2
Misir 30.0 50 62.2 68.9 74.9 89.7
Aygicegi 1.0 3 2 25 21 69.1
Patates 100.0 125 200 232.3 457.3 371.3
Toplam 3445 2885.8 3600.1 4028.9 4055.4 3490

GSB sahasinda s6z konusu donemde (2008-2013)
gerceklesen bitki paterni Cizelge 3’°de verildigi gibidir.
Bitki deseninde en yiiksek pay sekerpancarina ait olup,
yillara gore %73 ile %82 arasinda degisim gostermistir.
Cizelge 3’den goriilecegi gibi, bitki deseninin yaklagik
%90’ 111 yazlik iiriinler olusturmustur. S6z konusu 6
yillik dénemde bitki deseninde 6nemli bir degisiklik
olmadigi goriilmektedir.

GSB’de, sulanan alanda tarimi yapilan bitkilerin su-
lama suyu ihtiyaglar1 yillara gore kestirilerek Cizelge
4’ de verilmistir. Cizelge 4’den goriilecegi gibi, sulama
suyu ihtiyaci en yiiksek olan bitki sekerpancari olup,
yillara gore 547 ile 594 mm arasinda degisim goster-

mistir. Sulama suyu ihtiyact en diisiik olan iriin ise
Macar figi ve bugdaydir.

2008-2013 doneminde bitki deseninin yaklasik
%9011 yazlik ve su tiiketimi yiiksek iiriinler olustur-
mustur. Dolayisiyla sulanan alanda sulama suyu ihti-
yaci yiiksek olup, net 505,83 ile 538.28 mm arasinda
degismis (Cizelge 5) olup, yillar arasinda biiyiik bir
farklilik gostermemistir.  Cizelge 5’den goriilecegi
gibi, hacimsel olarak sulama suyu ihtiya¢lar1 yillara
gore farklilik gostermis olup, 14.68 ile 21.83 milyon
m? arasinda degismistir. Bu farkliligin sebebi, sulanan
alanin yildan yila degisiklik géstermis olmasidir.

Cizelge 3
Sulanan alanda yillar bazinda gergeklesen bitki deseni (%)
Bitkiler Yillar

2008 2009 2010 2011 2012 2013
Bugday 7.26 4.50 4,44 1.24 2.96 4.87
Bakliyat 0.46 0.52 1.53 1.61 0.31 0.32
Bostan 3.37 2.25 2.42 2.40 2.96 1.49
S.Pancar1 78.14 79.31 77.75 81.60 76.26 72.88
Meyve 1.71 2.39 1.75 2.08 1.31 1.59
Sebze 2.69 2.26 3.11 2.04 1.67 1.51
Macar Figi 257 2.60 1.67 1.49 1.36 2.15
Misir 0.87 1.73 1.73 1.71 1.85 2.57
Aygicegi 0.03 0.10 0.06 0.06 0.05 1.98
Patates 2.90 4.33 5.56 5.77 11.28 10.64
Toplam 100 100 100 100 100 100
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Cizelge 4
Yillara gore bitki sulama suyu ihtiyaclar1 (mm)
Bitkiler Yillar

2008 2009 2010 2011 2012 2013
Bugday 140 123 196 35 110 152
Bakliyat 324 232 239 156 234 252
Bostan 427 345 427 319 362 370
S.Pancari 594 561 575 547 591 591
Meyve 525 470 480 450 470 500
Sebze 550 475 510 450 498 509
Macar Figi 80 45 50 45 45 50
Misir 465 404 398 378 415 420
Aycicegi 405 340 338 318 357 361
Patates 516 434 437 399 443 478
Cizelge 5
Sulama alaninda yillara gore net sulama suyu ihtiyaci (dpe)

Yillar

Bitkiler 2008 2009 2010 2011 2012 2013
Bugday 10.16 5.54 8.71 0.43 3.25 7.40
Bakliyat 1.49 1.21 3.66 2.52 0.72 0.80
Bostan 14.39 7.75 10.32 7.64 10.70 5.50
S.Pancar1 464.13 444.94 447.03 446.34 450.69 430.70
Meyve 8.99 11.25 8.39 9.37 6.18 7.95
Sebze 14.82 10.72 15.87 9.19 8.33 7.70
Macar Figi 2.06 1.17 0.83 0.67 0.61 1.08
Misir 4.05 7.00 6.88 6.46 7.66 10.79
Aycigegi 0.12 0.35 0.19 0.20 0.18 7.15
Patates 14.98 18.80 24.28 23.01 49.95 50.85
dpet (Mm) 535.17 508,73 526.15 505.83 538.28 529.94
ree (M) 18.44x10° 14.68x10°  18.94x10° 20.38x10°  21.83x10° 18.49x10°

3.2. GSB'de sulama yeterliliginin degerlendirilmesi

Gevrekli sulama birliginde 2008-2013 yillarin1 kap-
sayan donemde sulama suyu ihtiyacinin karsilanma
durumu Cizelge 6°da verilmistir. Cizelge verilerine
gore, sadece 2009 yilinda sisteme saptirilan su miktari
ile sulama alani sulama suyu ihtiyaci bir birine esit
oldugu goriilmektedir. Buna karsin 2008, 2010, 2011
ve 2012 yillarinda sulama sistemine saptirilan su mik-
tarlar;, sulama alani sulama suyu ihtiyacindan daha
azdir. GSB’de 2008-2013 doneminde sulanan alanda
sulama suyu ihtiyaci ortalama olarak 18.8 milyon m®
civarinda gerceklesmistir. Birlik alaninda yer alt1 suyu
kullanim1 s6z konusu olmadigr icin hesaplamalarda
sadece sulama sistemine saptirilan su miktar1 dikkate
alinmustir.

Cizelge 6’dan goriilebilecegi gibi, s6z konusu do-
nemde GSB’de sulama suyu ihtiyacinin karsilanma

oranlart yillara gore farklilik gostermistir. Yilik sulama
suyu temin orani 0.46 ile 0.99 arasinda degisim gos-
termis olup, ortalamasi 0.69 olarak gergeklesmistir.
Anonim (2015) kayitlarina gére, GSB’de ayn1 dénem
igin ortalama su temin oranini 0.74 olmaktadir. Sulama
suyu temin orani sulama randimani teriminin tersidir (1
/ E) (Akkuzu ve Mengii, 2011). Topak (2008) Konya
havzasi i¢in havza ortalamasi olarak sulama randima-
nin1 %70 olarak belirlemistir. Bu randiman degeri
dikkate alindiginda, GBS’de sulama suyu temin orani-
nin en az 1.4 (1 /0.70 = 1.4) olmas1 gerekmektedir. Bu
kritere gore bir degerlendirme yapildiginda, GSB’de bu
donem zarfinda sulama suyu ihtiyaci yeterince karsila-
namamistir. Ciinkii 2008-2013 ddéneminde, yillarin
timiinde sulama suyunun karsilanma oram1 1.4’{in
oldukea altinda (0.49-0.99) gergeklestigi goriillmekte ve
dolayisiyla da yeterli sulama suyu temin edilemedigi
anlasilmaktadir.
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Cizelge 6

GSB sahasinda 2008-2013 doneminde yillara gore sulama suyu ihtiyaci karsilanma oranlari

Sulama Sistemine saptirilan Su

Sulama Alani

Sulama ihtiyacinin karsilan-

Yillar Miktari (m*/yil)* Net Sulama Suyu Ihtiyact (m®) ma Orani
2008 8.400.000 18.436.731 0.46
2009 14.500.000 14.680.873 0.99
2010 10.200.000 18.941.890 0.54
2011 16.100.000 20.379.529 0.79
2012 10.200.000 21.829.440 0.47
2013 16.450.000 18.494.753 0.89
Ortalama 12.641.666 18.793.869 0.69

*:Anonim (2015).

Ancak, bu donemde Seydisehir’de elde edilen se-
kerpancart kok verimleri, sulama suyunun yetersiz
karsilandigina iliskin sonuglar ile ¢elismektedir. Cizel-
ge 7’de goriildiigl gibi, soz konusu yillarda Seydise-
hir’in birim alan kok verimleri, diisiik olmay1p, yiiksek
seviyededir. Ozellikle bu dénemde Seydisehir bazinda
tarimi yapilan sekerpancarinin yaklasik %80-98’1 GSB
sahasinda ekilmis ve GSB’deki bitki deseninin %75-
80’ini de sekerpancar olusturmustur (Cizelge 7). Ayn-
ca, Cumra ve Konya ortalamasi sekerpancari kok ve-

rimleri ile karsilastirildiginda aralarinda énemli farkli-
liklarin olmadigi goriilmektedir. Bu da GSB’de so6z
konusu dénemde sulama suyunun yetersiz kargilandi-
gina dair sonuglar1 gecersiz kilmaktadir. Bu karmasik-
liga, GSB’ye saptirilan sulama suyunun oOl¢iilmesini
saglayacak Ol¢ii tesisinin olmamasi ve sisteme saptiri-
lan sulama suyunun miktarinin bazi yaklagimlarla tah-
min edilmis olmasinin neden oldugu agiktir. Ciinkii
iriin verim degerleri, s6z konusu dénemde GSB’ye
yeterli sulama suyunun verildigini gdstermektedir.

Cizelge 7
Sekerpancari kok verimlerine iligkin veriler (Anonim, 2017d)
GSB Seydisehir umra Konya
Yillar Ekim alan Ekim alani Uretim Miktari Verim Verim Verim
(ha) (ha) (ton) (kg da™) (kg da™) (kg da)
2008 2692 3354 187473 5588 5797 5308
2009 2289 2806 170389 6068 6772 6146
2010 2799 3355 238352 7104 7023 6384
2011 3287 3347 204571 6112 7405 6665
2012 3092 3204 208506 6507 7089 6400
2013 2543 3207 221233 6898 7806 6641
4. Sonug iirtin verimleri, bu sonucu gecersiz kilmaktadir. Ciinkii

Yapilan bu degerlendirmeye gore arastirma alam
i¢in yillik sulama ihtiyacinin kargilanma oraninin en az
1.4 olmas1 gerektigi, bu oranin gerceklesmesi halinde
GSB’ye yeterli sulama suyunun verildigi kanaatine
ulagilabilecegi goriilmektedir. S6z konusu 2008-2013
doneminde GSB igin yillar bazinda belirlenen net su-
lama suyu ihtiyaglar1 dikkate alinarak belirlenen sula-
ma ihtiyacinin karsilanma orani 0.46 ile 0.99 arasinda
degismis olup, donem ortalamasit 0.69 olarak hesap-
lanmistir. Yani, s6z konusu donemde, yillar bazinda
sulama suyunun karsilanma orani 1.4’tin altinda ger-
¢eklesmis olup, sahada yetersiz sulama yapildig1 sonu-
cuna ulagilmaktadir. Ancak s6z konusu doneme ait

tiriin verimleri eksiksiz sulama kosullarinda elde edilen
iirlin verimlerine esdeger goriilmektedir. Bu karigikliga,
saptirtlan  sulama suyunun Olgiilememis olmasinin
neden oldugu, ger¢ekte GSB’ye yeterli sulama suyunun
verilmis oldugu kanaatine varilmustir.

5. TesekKiir

Bu makale Cengiz ELICABUK’ un Yiiksek Lisans
tezinden vyararlanarak fretilmistir. Tez calismasinda
kullanilan bazi verilerin temin edildigi Meteoroloji
Isleri Genel Miidiirliigii’ne, DSI 4. Bolge Miidiirliigii-
ne, Tiirkiye Istatistik Kurumuna ve Gevrekli Sulama
Birligine tesekkiir ederiz.
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Bu arastirma, baz1 patates g¢esitlerinde farkli dozlarda hiimik asit
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Denemede materyal olarak tescilli ii¢ farkli patates ¢esidi (Agria, VR808,
Brooke) ve dort farkli hiimik asit dozu (0, 3, 6, 9 1/da) kullanilmustir. Cesitler
ana, uygulamalar alt parsel olarak ele alinmistir. Aragtirmada kullanilan patates
¢esitlerinde uygulanan hiimik asit dozlarina baglh olarak bitki boyunun 36.3-
60.4 cm, bitki basina sap sayisinin 3.1-6.1 adet, ocak bagina yumru sayisinin
5.5-9.4 adet, ocak bagina yumru veriminin 812.0-1228.7 g, dekara toplam
yumru veriminin 3313.4-4454.1 kg arasinda degisim gosterdigi belirlenmistir.
Calismada; bitki basina sap sayisi, ocak basina yumru sayisi, ocak basina
yumru verimi ve dekara toplam verimde artan hiimik asit uygulamalarinda
o6nemli artiglar saglandigi saptanmustir. Ocak bagina yumru verimi en fazla
1228.7 g ile 6 1/da hiimik asit dozu ve Agria ¢esidinden elde edilmistir.
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This research was carried out with the aim of determining the effect of
different amounts of humic acid applications on the yield and quality
components of some potato varieties at the Konya Soil, Water and Combating
Desertification Research Station Management field trials in 2015. Three
different potato varieties (Agria, VR808, Brooke) and four different humic acid
doses (0, 3, 6, 9 I/da) as a material were used in the trial. Varieties are
considered as main and applications are considered as sub-plot. Depending on
the doses of humic acid used in the research, the plant height was 36.3-60.4
cm, the number of stalk per plant was 3.1-6.1 units, the number of tuber per hill
was 5.5-9.4 units, the tuber yield per hill was 812.0-1228.7 g, total tuber yield
per decar was 3313.4-4454.1 kg. According to the research, it has been found
that features such as number of stalk per plant, number of tuber per hill, tuber
yield per hill, total tuber yield per decares have been observed significant
increases in increasing humic acid applications. The highest tuber yield per hill
was obtained at 6 I/da humic acid dose and Agria variety in point of varieties
(1228.7 g).
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1. Giris

Patates (Solanum tuberosum L.) zengin besin
kompozisyonu ile diinyada giderek biiyiiyen aglik
sorunu ve dengeli beslenme ihtiyacina cevap
verebilecek en onemli bitkilerin basinda gelmektedir.
Insanlarin yeterli ve dengeli beslenmeleri igin giinliik
olarak belirli Olgiitlerde vitamin, mineral madde,
protein, karbonhidrat ve yag ihtiyaglarini karsilamalari
gerekmektedir  (Oztiirk, 2000). Patates onemli
oranlarda vitamin, mineral, protein, karbonhidrat ve
yag icerdigi i¢in insan beslenmesinde 6nemli bir yer
teskil etmektedir. Patates yumrusunun % 20-30’u kuru
maddeden olugmaktadir. Patates yumrulart O6nemli
miktarda C vitamini, bunun yaninda B1, B2, B3, B6
vitaminleri (Vitamin B grubundan Tiamin, Riboflavin,
Niasin biiylik yer tutmaktadir) ve P, K, Mg, Cl gibi
mineralleri de igermektedir. %]11-12 nigasta, az
miktarda (% 1.26-2.48) protein ihtiva etmekte ve 100 g
patates yumrusunda 80 KCal enerji bulunmaktadir.
Nigastanin hazmolabilirlik derecesinin ve proteinin
biyolojik degerinin oldukca yiiksek olusu patatesi iyi
bir enerji ve diyet bitkisi yapmaktadir ( Sencar ve ark.,
1994; Karadogan ve Ozer, 1997). 100 gramlik bir
patates yumrusu bir insanin giinliik olarak en az % 7
protein ihtiyacini, % 10 demir, % 20-50 C vitamini, %
10 B1 vitamini, % 3 enerji ihtiyacin1 karsilamaktadir
(Ilisulu, 1986; Degirmenci ve Adak, 2011).
Gilinlimiizde diinyada yaklasik 370 milyon ton iiretim
miktar1 ile seker kamisi, misir, celtik ve bugdayin
ardindan en ¢ok iiretimi yapilan 5. bitkidir (Anonim,
2013). Ulkemizde 2014 yil1 verilerine gore 130 bin ha
alanda yaklastk 4.2 milyon ton patates iretimi
yapilmig, birim alan verimi ise 3.245 kg/da olarak
gerceklesmistir (Anonim, 2014).

Bitkisel iiretimde, iist giibreleme uygulamasi kiiltiir
bitkilerinde verimin yani sira, besinsel bilesenlerin
miktarinda da ciddi oranda artigina yol agmaktadir
(Krzebietke ve Sienkiewicz, 2010; Jankowski ve ark.,
2014; Kahraman, 2017a). Ozkan (2007) tarafindan
bildirildigine gore, lilkemizdeki topraklarin organik
madde yoniinden ¢ok fakir olmasi, mevcut suni
(kimyasal) giibre tiiketimini hayli artirmaktadir. Ancak
bu giibrelerden bitki yeterince yararlanamamaktadir.
Kimyasal giibre wuygulamalar1 arttikga toprakta
biyolojik faaliyetlerin azalmasina, topragin
bozulmasina, verilen giibrelerin toprakta tutunamayip
yikanmasina, toprakta tuz konsantrasyonlarinin
artmasina neden olmakta ve sonugta yer alt1 sularmin
kirlenmesi, mikroorganizma faaliyetlerinin azalmasi ve
erozyonla toprak kayb1 yasanmastyla
sonuglanabilmektedir. Bu sebeple organik giibrelere
yonelim giderek artmaktadir.

Organik giibreler, bitkisel ve hayvansal kokenli
materyallerden  olusmus  giibreler olarak  tarif
edilmektedir. Bitki besin elementlerinin yaninda hem
organik madde hem de cesitli mikroorganizmalar
icermektedirler. Bu sayede topragin fiziksel, kimyasal

ve  biyolojik  ozelliklerini  iyilestirmekte  ve
stirdiiriilebilir tarim anlayigini ¢evre bilinci ile devam
ettirmektedirler (Kacar ve Katkat, 2007). Insanoglunun
topraga ve mahsule zarar vermeden iiriiniin nitelik ve
niceligini artirma gayesi ile organik tarimda kullanilan
geleneksel ahir giibresi, yesil giibre kapsamina (Kacar
ve Katkat, 2007) leonardit hammaddesi ve bu
hammaddeden elde edilen humik asit, fulvik asit, ulmik
asit kavramlar1 da ilave edilenlerden sadece birkagidir
(Engin ve ark., 2012).

Hiumik asit, bitki koklerinde olumlu etkiler
yapmakta ve bitkilerin bilyiime ve gelisimleri daha iyi
netice vermektedir. Bitkilerin kdk hiicrelerinde H-
ATPaz enzim aktivitesini uyararak onlarin besin ve su
alimini tegvik etmektedir. Topraktaki besin maddelerini
selatlayarak bitki kok bolgesinde tutup bitki i¢in hazir
halde bulundurmaktadir (Akinci, 2011). Ayrica, hiimik
maddeler, bitki gelisimine etki ettiginden, bitkinin CO,
alimimi diger bir ifadeyle fotosentezi artirirlar. Ayni
zamanda kok hiicrelerindeki zarlarin gegirgenligini
artirarak bitkilerin daha etkili bir sekilde besin
elementlerini almasmi saglamalart (Ozdemir, 2011)
nedeniyle bitkisel iiriinlerde besinsel kalite bilesenleri
tizerine de etkili olduklari bildirilmektedir (Wright ve
Lessen, 2013; Kahraman, 2017b). Himik maddeler
biinyesinde barindirdiklart dogal karbon (%30-36)
sayesinde topraktaki faydali mikroorganizmalarin
cogalmasimi tesvik etmektedir. Organik karbonun
oksidasyonu sonucunda agiga ¢ikan enerji, bitkinin kok
bolgesini 1lik tutarak bitkiyi soguk ekstrem kosullara
karsi1  korumaktadir. Ayrica, mikroorganizmalarin
topraktaki biyolojik aktiviteleri sonucu olusan bazi tiir
mantarlar dogal antibiyotiklerin iiremesini ve topraga
salinmasimi saglamakta ve bdylece bitkiye direng
kazandirmaktadirlar (Ozkan, 2007).

Humik asit gibi hem bitki sagligi hem de toprak
tekstiirii i¢in faydali olan organik giibrelerin kullanimi
ile kiltiir bitkilerinde verimi arttirmaya yonelik
yapilacak uygulamalar agronomik agidan biiyiik 6nem
tagimaktadir. Patateste yapilan asirt ve bilingsiz
kimyasal giibrelemenin azaltilarak, hiimik asit gibi
organik kaynakli giibre kullanimi ile bir taraftan hem
¢evre hem de insan sagliginin korunmasi diger taraftan
ise tarimin siirdirilebilirliginin saglanmasi oldukca
o6nemli bir konu olarak goériilmektedir. Bu arastirma,
farkli dozlarda yapilan hiimik asit uygulamalarinin bazi
patates cesitlerinde verim ve bazi verim unsurlarina
etkilerinin belirlenmesi amaciyla yiiriitiilmiistiir.

2. Materyal ve Yontem

Konya ilinde denemenin yiiriitiildiigi yil (2015) ve
uzun yillar (1980-2014) ortalamalarina ait dnemli iklim
degerleri Cizelge 1°’de gosterilmistir. Vejetasyon
donemi igerisinde ortalama sicaklik ve toplam yagis
degerleri uzun yillar ortalamasinda 21.6 °C ve 101. 7
mm, , denemenin yapildig1 yilda ise 21.8 °C ve 127.1
mm olarak gerceklesmistir. Deneme alami topragi
tekstiir bakimindan tinli 6zellikte olup, organik madde
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% 1.09, inorganik azot % 0.04, P,0s 3.00 kg/da, K,O
53.95 kg/da ve pH 7.78 oldugu belirlenmistir. Toprak
analiz sonucglarma gore, arastirma alanindan alinan
toprak orneklerinin tinli biinyeli, alkalin reaksiyonlu,
organik madde iceriginin diisiik, potasyum iceriginin
yeterli oldugu tespit edilmistir.

Cizelge 1
Denemenin yiiriitiildiigii yillara ait ortalama sicaklik ve
toplam yags verileri*

Ortalama Toplam
Sicaklik Yagis
(°C) (mm)

Yillar 1980- 2015 1980- 2015
Aylar 2014 2014
Mayis 16,0 17,4 425 18,2
Haziran 20,5 19,3 41,8 40,7
Temmuz 25,4 24,4 6,2 10,4
Agustos 24,4 25,1 3,0 37,8
Eyliil 19,5 229 8,2 20,0
Ort./Top. 21,6 21,8 101,7 127,1

*Basbakanlik Devlet Meteoroloji Isleri Genel Miidiirliigii
Meteoroloji Biiltenleri ve Konya Meteoroloji Bolge Midiirligiiniin
yillik rasatlarindan alinmistir.

Arastirmada tescilli, li¢ farkli patates gesidi (Agria,
VR&808, Brooke) materyal olarak kullanilmistir. Agria
tescilli ¢esidi Milva Tohum ve Tarim’dan, VR 808 ve
Brooke tescilli ¢esitleri Toprak Tarim’dan temin
edilmigtir. Agria ¢esidi Orta-erkenci olum grubuna ait
olup koyu sar1 kabuk ve et rengi, yliksek kuru madde
igerigi, piriizsiiz bir kabuk sekline sahiptir. Sekli uzun
ve yassidir. GOz derinligi yiizlek, iri homojen
yumrulara sahiptir ve pisirme sonrasi renk degisimi
yoktur.

VR808 ¢esidi yumru sekli yuvarlak, kabuk rengi
sar1 ve et rengi acik sar1, goz derinligi yiizlektir. Olum
grubu orta erkenci-orta gecci olup Fusarium ve yaygin
uyuz hastaliklarma yiiksek direngli, patates adi uyuz
hastaligina ve yaprak yanikligma orta derecede
direnglidir.

Brooke cesidi gegci, kuru madde igerigi yiiksek,
uzun dormansi 6zelliginde, yumru sekli yuvarlak- oval,
g6z derinligi orta-yiizlek, ¢icek rengi beyaz, kabuk
rengi beyaz ve et rengi sart renktedir (Anonymous,
2016a; Anonymous, 2016b;  Anonim, 2017;
Anonymous,2017; Anonim, 2016).

Aragtirmada kullanilan hiimik asit Azro Group San.
Tic. A.S.’den temin edilmis olup, toplam humik +
fulvik asit igerigi % 21, toplam potasyum (K,0) % 10,
toplam organik madde % 6, oranindadir.

Calisma, Tesadiif Bloklarinda Bdéliinmiis Parseller
deneme desenine gore 3 tekerriirlii olarak kurulmustur.
Arastirmada cesitler ana, uygulamalar alt parsel olarak
ele almmistir. Denemede her alt parsel 5 m
uzunlugunda 4’er siradan, her sira ise 15 ocaktan
olusturulmustur. Parseller arasinda 0.7 m, bloklar
arasinda ise 1.9 m bosluk birakilmistir. Dikim islemi
15 Mayis 2015 tarithinde 70 cm sira aras1 ve 30 cm sira
iizeri olacak sekilde agilan siralara elle yapilmustir.

Dort farkli dozda hiimik asit (kontrol, 3 , 6 ve 9 1/da) 2
It su ile karistirlldiktan sonra ilgili parsellere tesadiifi
olarak piuskiirtilerek muamele edilmistir. Kontrol
grubuna ise sadece 2 1 su topraga uygulanmistir.
Dikimle birlikte dekara 6 kg azot, 6 kg fosfor, 6 kg
potasyum olacak sekilde kompoze giibre (15-15-15)
her parsele hesaplanarak verilmistir. Ust giibre olarak,
birinci bogaz doldurma islemi ile birlikte azotun kalan
kismi (3 kg/da N) iire formunda (% 46 N) muamele
edilmistir. Taban ve iist giibreleme serpme olarak
uygulanmis ve topraga karstirnilmistir (Tungtirk ve
ark., 2003).

Bitkiler 5-10 cm boylandiktan sonra 2 kez
capalama ile yabanci ot miicadelesi yapilmistir.

Hasat, gesitlerin hasat olgunlugu dikkate alinarak,
20 Eyliil 2015 tarihinde kenar tesiri ¢ikarildiktan sonra
el ile yapilmigtir. Hasat tiim parsellerde ayni giin
icerisinde yapilmis ve her parseldeki hasat edilen
yumrular ayri ¢guvallara konulmustur.

Cigeklenme sonrast her parselin ortasindaki
siralarda tesadiifen secilen 10’ar bitkide bitki boyu ve
bitki basina sap sayisi degerleri kaydedilmistir. Her
parselin kenarlarindan birer sira, bas ve sonlardan birer
ocak kenar tesiri olarak ayrildiktan sonra kalan
alandaki tiim ocaklar sokiilerek dekara toplam yumru
verimi parametreleri tespit edilmistir. Ocak basina
yumru verimi ve ocak basmna yumru sayisi ise, her
hasat parselinde tesadiifen secilen 20 ocaktaki yumru
agirlik ortalamalar1 ve sap sayisi ortalamalari alinarak
kaydedilmistir.

Arastirma sonucunda elde edilen veriler MSTAT
istatistik programi kullanilarak varyans analizine tabi
tutulmus ve ortalamalar arasindaki farkliliklar LSD
testine gore belirlenmistir.

3. Arastirma Sonuglar: ve Tartisma

3.1. Bitki Boyu

Arastirmada, bitki boyu bakimindan cesit % 1,
hiimik asit ve g¢esit x hiimik asit interaksiyonu % 5
seviyesinde Onemli bulunmustur (Cizelge 3). Farkli
dozlarda yapilan hiimik asit uygulamalarinin bitki
boyuna etkisi dnem arz etmig ve ortalama bitki boylar1
50.0-46.0 cm (6-9 l/da) arasinda degismistir. Farkli
miktarlardaki hiimik asit dozlar1 uygulanan patates
cesitlerinin bitki boylarma bakildiginda ilk siray1 55,4
cm ile Agria cesidi almig ve bunu sirasi ile Brooke
(52,0 cm) ve VR808 (37,1 cm) gesitleri izlemistir. En
yiliksek bitki boyu 60,4 cm ile 6 1/da hiimik asit
uygulanan elde edilmistir. (Cizelge 2). Brooke
cesidinde bitki boyu hiimik asit uygulamalar ile
birlikte azalma gostermis, bu azalma istatistiki anlamda
onemli bulunmustur. Hiimik asit uygulamalarinin
VRS808 ¢esidinde bitki boyuna etkisi énemsiz olmus,
tim dozlarda da en diisiik bitki boyu degerleri bu
cesitte Olclilmiistiir.

Laz (2011) toprak diizenleyici ve hiimik asitler ile
baz1 toprak oOzellikleri ve bitki gelisimi {izerinde
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etkilerini  inceledigi  ¢alismasinda, hiimik  asit
uygulamalarinin toprak o6zelliklerini iyilestirdigini ve
uyguladig1r bitkilerde bitki boyunu olumlu yonde
etkiledigini ileri stirmiistiir. Arastirici, kontrolde bitki
boyu 45,8 cm iken hiimik asit uygulamasinda ortalama
53,3 cm’ye yiikseldigini ve hiimik asit dozlar1 (0,
0.0005, 0.0010, 0.0015, 0.0020 g/g) artiginda bitki
boylarminda bununla paralel gitmekte oldugunu tespit
etmis ve 0.0020 g/g dozunda maksimum uzunlugu
kaydetmistir (54,4 cm). Lulakis ve Petsas (1995),
sultani ¢ekirdeksiz liziimde humik asit uygulamasinin
govde gelisimini olumlu ydnde etkiledigini bildirirken,
Killi (2004) pamukta potasyum humat uygulamasi ile
fide uzunlugunun arttigini ortaya koymustur. Elkatmis
(2013), nohut bitkisine farkli dozlarda fosfor ve hiimik
asit uygulamalarinda bitki boyuna etkisini Onemli
bulmustur. Arastirmada her ne kadar hiimik asit

uygulamasinin patateste bitki boyuna etkisi 6nemli
bulunsa da en yiiksek bitki boyunun (50 cm) elde
edildigi 6 1/da hiimik asit dozu ile kontrol arasindaki
(49.3 cm) farkliligin istatistiki anlamda Onemli
olmadig1 goriilmiistiir.

Konu ile ilgili olarak farkli bitkilerde hiimik asit
uygulamalarinin bitki boyunu olumlu yonde etkiledigi
bircok arastirmaci tarafindan da bildirilmistir (Laz,
2011;, Kulli (2004), Elkatmis (2013), Chain ve Aviad
(1990), Cansenave ve De Sanfilippo 1990, Eleroglu ve
Korkmaz (2016)) Bununla birlikte aygcigeginde
leonardit ve hiimik asit uygulamalarinin etkilerini
arastiran Ergoniil (2011) bitki boyuna hiimik asidin
etkisinin 6nemli olmadigin1 belirtmistir. Arastirma
sonuglari ile bu ¢alisma sonucu arasindaki farkliliklarin
kullanilan  ¢esit, kiiltiirel iglemler ve ekolojik

farkliliktan kaynaklandigi diistintilmektedir.
Cizelge 2
Farkl1 hiimik asit dozlarinda yetistirilen patates ¢esitlerinin bitki boylart (cm) ve gruplandirmalar
Hiimik Asit Dozlar1 Patates Cesitleri Ortalama
(I/da) VR808 Brooke Agria
0 369e 54.0 be 57.1ab 49.3a
3 379e 53.1 bed 52.2 cd 47.7 ab
6 374e 51.9 cd 604 a 50.0a
9 36.3¢ 49.0d 52.0 cd 46.0 b
Ortalama 37.1b 52.0a 55.4a 48.2
CV (%) 5.35
LSD e 4.152%
LSD pimik asit 2.552*
LSD cesitxhiimik asit 4421*

* % 5 diizeyindeki, ** % 1 diizeyindeki farkliliklar1 gostermektedir.

Cizelge 3

Farkli hiimik asit dozlarinda yetistirilen patates ¢esitlerinde incelenen tiim 6zelliklere ait F degerleri

Varyasyon SD Bitki Bitki Basina Sap Ocak Bagina Yumru Ocak Bagina Dekara Toplam
Kaynagi Boyu Sayisi Sayisi Yumru Yumru Verimi
Verimi
Genel 35 - - -
Tekerriir 2 5.0872 2.2377 0.3130 0.2424 25747
Patates Cesitleri (A) 2 233.3079** 78.9228** 4.4622 15.4827* 122.5699**
Hata, 4 - - - - -
Hiimik Asit Dozlar1 (B) 3 4.6659* 18.3304** 8.7561** 61.5122** 64.1786**
(A X B) Int. 18 2.5564* 9.9407** 43.4028** 5.8921** 8.4596**
Hata, 6 - - - - -

3.2. Bitki Basina Sap Sayisi

Sap sayist iizerine cesit, hiimik asit uygulamalari
ve ¢esit x hiimik asit interaksiyonu istatistiki olarak %
1 seviyesinde oOnemli bulunmustur (Cizelge 3).
Patateste sap sayis1 hiimik asit uygulamalari ile birlikte
6 1/da dozuna kadar kontrole gore dnemli bir degisim

gostermezken, 9 1/da dozunda Onemli derecede
azalmustir.

Cesitler arasinda en fazla bitki basina sap sayisi
Agria ¢esidinden (5.3 adet) elde edilirken bunu VR808
(3.7 adet) ve Brooke cesidi (3.3 adet) ¢esitleri
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izlemistir. Cesitlerin sap sayis1 bakimindan hiimik asit
uygulamalarina tepkileri farkli olmus, VR808 ¢esidi 6
1/da hiimik asit uygulamasinda, Agria ¢esidi kontrol ve
6 l/da dozuna kadar yapilan hiimik asit
uygulamalarinda daha yiiksek sap sayisina sahip
olmuslardir. Brooke ¢esidinde ise hiimik asit

uygulamalarinin sap sayisina etkisi kontrol ile benzer
olmustur (Cizelge 4).

Ulastigimiz sonuglar Cansenave ve De Sanfilippo
(1990), Chen ve Aviad (1990), Eleroglu ve Korkmaz
(2016)’in  hiimik asidin bitkide sap sayisina etkili
oldugunu belirttigi bulgulartyla genel bir benzerlik
gostermektedir.

Cizelge 4
Farkl1 hiimik asit dozlarinda yetistirilen patates cesitlerinin bitki bagina sap sayilar1 (adet) ve gruplandirmalar
Hiimik Asit Dozlar (1/da) Patates Cesitleri Ortalama
VVR808 Brooke Agria
0 34cd 3.1d 54a 40D
3 35cd 34cd 6.1a 4.4 ab
6 43b 3.3d 5.6a 443
9 3.5cd 3.1d 4.0 be 35¢
Ortalama 3.7b 3.3b 53a 4.1
CV (%) 6.89
LSD patates gesit 0.7840**
LSDhﬁmik asit 0.3814**
LSDpatates gesitxhiimik asit 0.6606**

** % 1 diizeyindeki farkliliklar1 gostermektedir.

3.3. Ocak Basina Yumru Sayisi

Ocak basma yumru sayist bakimindan hiimik asit
uygulamalar1 ve ¢esit x hiimik asit interaksiyonu % 1
seviyesinde 6nemli bulunmustur (Cizelge 3). Dekara 3
ve 9 | dozlarinda yapilan hiimik asit uygulamalarinin
ocak bagina yumru sayisina etkisi ayni olup kontrole
gore artmistir. 6 l/da dozunda yapilan himik asit
uygulamalari ocak basina yumru sayisini kontrole gére
azaltmistir. Cesitler arasinda VR808 (8.1 adet) ve

Agria (8.2 adet) cesitlerinin ocak basma yumru
sayilar1 Brooke (7.8 adet) cesidinden daha yiiksek
olmustur.

VR808 ¢esidinde en yiiksek ocak basina yumru sayisi
kontrol hari¢ tim dozlarda da yapilan hiimik asit
uygulamalarindan elde edilirken, Brooke ¢esidinde 3
ve 9 1/da, Agria c¢esidinde ise 6 l/da hiimik asit
uygulamalar1 en yiiksek ocak basina yumru sayisi
degerlerine sahip olmustur (Cizelge 5).

Ulastigimiz sonuglar Mahmoud ve Magda (2010)’
nin patateste hiimik asidin yumru kalitesini, sayisini,
ebadimi olumlu etkiledigi yoniinde ¢ahigsmasi ile
paralellik. gostermektedir.

Cizelge 5
Farkl1 hiimik asit dozlarinda yetistirilen patates ¢esitlerinin ocak bagina yumru sayilari (adet) ve gruplandirmalar
Hiimik Asit Dozlar (I/da) Patates Cesitleri Ortalama
VR808 Brooke Agria
0 747 8.0 def 8.2 bcde 7.9 bc
3 8.5 bcd 8.8 abc 7.5 ef 8.3ab
6 8.1 cdef 55¢ 9.4a 7.7¢C
9 8.5 bed 8.9ab 7.7 ef 8.4a
Ortalama 8.1 7.8 8.2 8.0
CV (%) 4.06
LSDpimik asit 0.4439**
LSDpatates ¢esitxhiimik asit 0.7688**

* % 5 diizeyindeki, ** % 1 diizeyindeki farkliliklar1 gostermektedir.

3.4. Ocak basina yumru verimi

Ocak bagmma yumru verimi bakimindan gesitler
arasindaki farkliliklar % 5 seviyesinde, cesit x hiimik
asit interaksiyonu ve hiimik asit uygulamalar ise % 1
seviyesinde 6nemli bulunmustur (Cizelge 3). Cesit
bakimindan Agria (1054.9 g/ocak) en yiiksek olurken,

Brooke (984.5 g/ocak) ve VR808 (937.4 g/ocak)
cesitlerinin ortalama ocak bagina yumru verimleri ayni
grupta yer almustir. Hiimik asit uygulamalarinda en
yiiksek deger 6 1/da hiimik asit uygulamasinda olurken,
3 1 ve 9 I/da uygulamalar1 ayni grupta etki etmis ve tiim
uygulamalar kontrole gore daha yiiksek bulunmustur

(Cizelge 6).
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Cesitler arasinda belirlenen farkliliklarin genetik
yapidan ileri geldigi distiniilmektedir. Yumru verimi
kantitatif bir Ozellik olmakla birlikte hem g¢esitlerin
genetik yapilart hem de iklim ve toprak kosullari,
yetistirme teknikleri, kullanilan girdi miktar1 gibi
faktorler yumru veriminde Onem teskil etmektedir
(Caligkan, 2001).

Hiimik asit uygulamalarinin patates yumru verimini
dogrudan ve dolayli olarak tesvik etmektedir. Hiimik
asit uygulanan alanlarda kok bolgesinde su
muhafazasinin artis saglamasi sonucu su etkinliginin de
arttirdig1 bildirilmektedir. Hiimik asit, topragin besin
igerigini ve besin potansiyelini artirdigi igin giibre
kullanim etkinligini de yiikseltebilmektedir. Bununla
birlikte, hiimik asit uygulamalar1 bitkinin direncini
artirarak hastaliklara kars1 mukavemet
saglayabilmektedir (Mosa, 2012).

Cizelge 6

Effatnezhad ve ark. (2014), Damavand iklim
sartlarinda bazi patates ¢esitleri (Agria, Sante,
Marfona) tizerinde hiimik asit uygulamasinin (kontrol,
tek uygulama ‘1,5 kg/ha’, ¢ift uygulama ‘3 kg/ha’)
etkilerini ~ arastirmiglardir.  Bitki basina  yumru
veriminde % 1 seviyesinde hiimik asit uygulamalarinin
o6nemli oldugunu bildirmislerdir.

Selim ve ark. (2009), yiizey ve yiizey alti damlama
sulama sistemlerinde kumlu toprak sartlarinda bazi
patates yumrular: iizerinde hiimik madde uygulamalari
(0 kg/da, 6 kg/da, 12 kg/da) ile yaptiklar1 calismada, en
yiikksek dozdaki hiimik asit uygulamasinda yumru
veriminde artig oldugunu saptamislardir.

Ulastigimiz sonuglar Effatnezhad ve ark. (2014);
Selim ve ark. (2009), Eleroglu ve Korkmaz (2016)’m
hiimik asidin ocak basmna yumru veriminde -etkili
oldugunu belirttigi bulgulariyla genel bir benzerlik
gostermektedir.

Farkl:1 hiimik asit dozlarinda yetistirilen patates cesitlerinin ocak basina yumru verimleri (g) ve gruplandirmalar

Hiimik Asit Dozlar (1/da) Patates Cesitleri Ortalama
VR808 Brooke Agria

0 812 f 867.3 ef 869 ef 849.4 c

3 952.3 de 1033 bed 1007 cd 997.4b

6 992.7 cd 1057 bc 1228.7 a 1092.8 a

9 992.7 cd 980.7 cd 1115b 1029.4 b

Ortalama 937.4b 984.5b 1054.9 a 992.3

CV (%) 3.98

LSDpatatcs gesit 59.01*

LSDhimik asit 53.53**

LSDQatatcs cesitx hiimik asit 92.72**

* % 5 diizeyindeki, ** % 1 diizeyindeki farkliliklar1 gostermektedir.

3.5. Dekara toplam yumru verimi

Dekara toplam verim bakimindan ¢esit, hiimik asit
ve gesit x hiimik asit interaksiyonu % 1 seviyesinde
onemli bulunmustur (Cizelge 3). Cesit bakimindan
Agria (4097.9 kg/da) ve Brooke (4008.6 kg/da) ayni
grupta yer almiglar ve VR808 ( 3689.4) ¢esidinden
daha yiiksek verim bulunmustur.

Hiimik asit uygulamalarinda ise, kontrole gore tim
degerlerin artig gosterdigi saptanmis, kontrol hari¢ tiim
uygulamalarin ayn1 grupta oldugu belirlenmistir. En
yiksek deger olarak Agria cesidinin 6 1 hiimik asit
uygulamasi olmakla birlikte (4454.1 kg/da) en diisiik
degerin VR808 ¢esidinin kontrol uygulamasinda
olmustur (3313.4 kg/da) (Cizelge 7).

Sanli ve Karadogan (2011) leonardit
uygulamalariin (0, 20, 40, 60 kg/da) bazi patates
gesitlerinin (Van Gogh, Milva, Lady Olimpia, Agata)
verim ve Kkalite Ozellikleri iizerine yaptiklar1 bir
calismada, tim verim ve kalite Ozellikleri olumlu
yonde etkiledigini ileri siirmiislerdir. Arastiricilar,
dekara yumru verimlerinde kontrol parsellerinde 2925

kg/da iken en yiiksek leonardit dozunda 3449 kg/da’a
yiikseldigini ve leonardit dozlari ile paralel olarak artis
gosterdigini tespit etmislerdir.

Demir ve ark. (2012), leonardit kullanimi ile
birlikte azaltilmis azotlu giibre uygulamalarinin verim
ve toprak Ozellikleri iizerine etkilerini aragtirmiglardir.
Deneme sonucunda patates verim degerleri 2891 kg/da
ve 4286 kg/da arasinda degismis ve en yiiksek verim,
uygun deger NPK+ 200 kg/da leonardit (Es)
uygulamalarindan elde edildigi bildirmislerdir (4286
kg/da).

Chain ve Avaid (1990), toprak organik maddesinin
topragin  fiziksel, kimyasal ve mikrobiyolojik
ozelliklerin tizerine etkisinin oldugunu, ayrica hiimik
maddelerin  bitki verimini dogrudan etkiledigini
bildirmislerdir. Demir ve ark. (2012), Sanli ve
Karadogan (2011), Chain ve Avaid (1990)’in hiimik
asidin toplam verimi artirdigr yoniinde bulgular ile
calismamiz aynm1 dogrultuda sonuglar vermistir.
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Cizelge 7
Farkl: hiimik asit dozlarinda yetistirilen patates ¢esitlerinin dekara toplam yumru verimleri (kg) ve gruplandirmalar
Hiimik Asit Dozlar1 (I/da) Patates Cesitleri Ortalama
VR808 Brooke Agria
0 331349 3596.9 ef 3566.6 fg 3492.3 b
3 3843.1de 4380.8 ab 4028.3 cd 4084.1a
6 3779.2 def 4123.5 be 4454.1 a 41189a
9 3821.9 def 3933.2cd 4342.5 ab 4032.6 a
Ortalama 3689.4 b 4008.6 a 4097.9a
CV (%) 2.81
LSDpatates cesit 126.3**
LSDhﬁmik asit 150.0**
LSD patates cesitxhiimik asit 259.9%*
** % 1 diizeyindeki farkliliklart gostermektedir
6. Kaynaklar

4. Sonug

Konya sulu kosullarinda bazi patates gesitlerinde
farkli dozlarda hiimik asit uygulamalarinin verim ve
verim unsurlari iizerine etkilerini belirlemek amaci ile
yiriitiilen bu arastirmada kullanilan patates ¢esitlerinde
uygulanan hiimik asit dozlarina bagli olarak bitki
boyunun 36.3-60.4 cm, bitki basina sap sayisinin 3.1-
6.1 adet, ocak basma yumru sayisinin 5.5-9.4 adet,
ocak bagma yumru veriminin 812.0-1228.7 g, dekara
toplam yumru veriminin 3313.4-4454.1 kg arasinda
degisim gosterdigi belirlenmistir. Caligmada; Dbitki
basina sap sayisi, ocak basina yumru sayisi, ocak
bagina yumru verimi ve dekara toplam verimde artan
hiimik asit uygulamalarinda 6nemli artislar saglandigi
saptanmistir. Ocak basmma yumru verimi en fazla
1228.7 g ile 6 I/da hiimik asit dozu ve Agria ¢esidinden
elde edilmistir. Dekara toplam yumru verimi
bakimindan en yiiksek deger 6 1/da hiimik asit dozu ile
Agria ¢esidinden (4454.1 kg/da), en diisiik deger ise 6
I/da hiimik asit dozu ile VR808 c¢esidinden (3313.4
kg/da) elde edilmistir. Calismada hiimik asit
uygulamalarinin kullanilan gesitlerde bitki gelisimi ve
verimini olumlu yonde etkiledigi anlagilmistir. Bununla
birlikte, aragtirma sonuglarinin tek yillik olmasi ve
¢esitlerin hiimik asit uygulamalarma tepkilerinin farkli
olmasi nedeniyle kesin bir yargiya varabilmek igin
calismanin farkli ekolojilerde ve farkli gesitler
kullanilarak  tekrarlanmast  gerektigi ~ sonucuna
varilmgtir.
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Bu ¢alisma Konya’mn Hiiyiik Ilgesi’nde yetistirilen gileklerin beslenme durum-
larin1 toprak ve bitki analizleriyle belirleyerek, gerek iiretim, gerekse kaliteyi artir-
ma yontemlerini tespit etmek ve iireticilerimize giibreleme konusunda 11k tutacak
bir etiit galismas niteliginde yiiriitiilmiistiir. Bunun igin, Hiiyiik Ilgesi’ni temsilen 2
dekardan biiyiik 29 kapama ¢ilek bahgesinden 2015 yilinda birinci meyve donemi
baslangici (Haziran) ve ikinci meyve donemi baglangici (Eyliil) olmak iizere her bir
¢ilek bahgesinden her iki donemde de bahgeyi temsil edecek sekilde birer toprak
ornegi ve yaprak Ornekleri alinarak analiz edilmistir. Analiz sonuglari referans
degerleriyle karsilastirilarak topraklarin fiziksel ve kimyasal ozellikleri agisindan
cilek yetistiriciligine uygunluklari ile bitkilerin beslenme durumlar incelenip ista-
tistiki degerlendirmeler ile toprak-bitki iligkileri aragtirilmigtir. Arastirma sonuglari-
na gore, Hilyiik flgesi gilek bahgelerinde genellikle topraklarin pH’lar1 nétr, tuzsuz,
organik maddece fakir, kiregli ve kumlu killi tinli tekstiire sahiptir. Azot (N) baki-
mindan yetersiz, diger makro besin elementlerince yeterli ve fazladir. Bakir (Cu)
acisindan yeterli iken diger mikro besin elementlerince fakirdir. Cilek bahgelerinin
birinci dénem %27,6’simin azot (N), %7’sinin fosfor (P) ve potasyum (K),
%17,2’sinin kalsiyum (Ca), %10,3’liniin magnezyum (Mg), %27,6’sinin bakir (Cu),
%10,3”iiniin bor (B) ve %90’ 1nin ¢inko (Zn); ikinci donem ise %10,3’iiniin azot
(N), %7’sinin mangan (Mn) ve %90’ 1mnin ¢inko (Zn) ile beslenme agisindan yeter-
sizlik olabilecegi belirlenmistir. Bitkilerde ikinci ddnemde besin elementleri birinci
doneme gore daha yeterli bulunmustur.
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In this study, nutritional status of strawberry orchards of Huyuk District of
Konya Province were determined by soil and plant analysis to increase both yield
and quality of strawberry and to inform to our farmers about strawberry fertiliza-
tion. With this purpose, soil and leaf samples were collected from 29 strawberry
orchards which bigger than 0.2 ha representing Huyuk District at the beginning of
the first fruit period (June, 2015), and in the beginning of the second fruit period
(September, 2015) before fertilization from root zone and analyzed. Appropriate-
ness of soils to strawberry growing with respect to their physical and chemical
properties an nutritional status of the plants were investigated comparing their
analysis results with reference values and statistical evaluations and soil-plant
relations were researched. According to the results; in generally, pH of the soils was
neutral, non-saline, low organic matter, calcareous and sandy clay loamy texture.
The nitrogen content of the surveyed area was low, while the other macro nutrients
were sufficient. The micronutrient content of the soils is insufficient with the excep-
tion of copper. In the first plant sampling period 27.6% N, 7% P and K, 17.2% Ca,
10.3% Mg, 27.6% Cu, 10.3% B and 90% Zn were insufficient while in the second
sampling period, 10.3% N, 7% Mn and 90% Zn were poor of the strawberry or-
chards. Nutrients of the plants were found more sufficient in the second period
according to the first period.
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1. Giris

Cilek insan saglig1 bakimindan oldukc¢a dnemli bir
meyvedir. Bol miktarda A, B, C vitaminleri ile kalsi-
yum, demir ve fosfor gibi mineral maddeler igerir.
Cilek meyvesinin kolesterol kapsami 0 ve C vitamini
icerigi oldukga yiiksektir. 100 g taze ¢ilek meyvesinin
bilesiminde 92 g su, 7.0 g karbonhidrat, 0.6 g protein,
0.5 g lif, 0.4 g yag, 0.4 g kiil, 166 mg potasyum (K) ile
iz miktarlarda fosfor (P), kalsiyum (Ca), magnezyum
(Mg), demir (Fe), sodyum (Na), mangan (Mn) ve bakir
(Cu), 57 mg C vitamini, 522 mg aminoasit ve 37 kalori
mevcuttur (Maas ve ark., 1996). Ayrica cilek meyvele-
rinde 6nemli diizeyde bulunan ellajik asit son aragtir-
malara gore etkili bir antioksidan ve kanser vakalarinda
hiicre ¢ogalmasint engelleyen bir madde olup ¢ilek
yendiginde sadece alinan ellajik asit miktar1 ile degil
ayn1 zamanda insan viicudunda ellajik asidin sentez-
lenmesini tesvik etmesiyle de dikkati c¢ekmektedir
(Bisen ve ark., 2012).

Cilek bitkisi sacak koklii olup derin, verimli, nemli,
iyi drenajli, kumlu-tinly, siltli ve gegirgen topraklarda
daha iyi yetigmektedir. Ancak bu topraklarin yaninda
¢ok degisik topraklarda da diger ekolojik sartlar uygun
olursa yetigebilmektedir. Fazla kiregli topraklar ¢ilek
yetistiriciligi i¢in uygun degildir. Boyle topraklarda
yetigtirilen ¢ileklerde demir Fe klorozu goriilmektedir.
Bu tip topraklarda Fe eksikligine dayanabilen tiirler
yetigtirilmelidir. Humusga zengin, pH’st 5.7-6.0 ara-
sinda olan tuzsuz ve gegirgen topraklar ¢ilek icin ideal-
dir (Zengin ve Ozbahge, 2011).

Insan saghgina katkilari, karli bir yatirrm kolu ol-
masi diinyada ¢ilek tiretiminin 2014 yil1 istatistiklerine
gore, 8.114.373 ton olmasini ve bu iiretimin her yil
onemli artiglar kaydetmesini saglamistir (FAO, 2014).
Ulkelerin cilek iiretim miktaria bakildiginda 2012 yil
itibariyle A.B.D. birinci sirada yer almaktadir. Tiirkiye
gilek iiretiminde diinyada Onemli bir paya sahiptir.
Tiirkiye diinya ¢ilek tiretiminde Meksika’dan sonra 3.
sirada yer almistir.

Degisik iklim ve toprak karakterleri yoniinden iil-
kemiz, ¢ilek yetistiriciliginde onemli bir potansiyele
sahiptir. 2016 yili TUIK verilerine gore Tiirkiye’de
415.150 ton g¢ilek tretilmistir. Tiirkiye’nin biiyiik bir
kisminda ¢ilek yetistirilmektedir. Ancak Tiirkiye’deki
¢ilek iiretiminin biiyiik bir kismin1 Akdeniz, Ege ve
Marmara bolgelerinin tiretimi olusturmaktadir (Agaog-
lu ve Gergekeioglu, 2013). Cilek yetistiriciliginin yo-
gun olarak yapildig: iller sirastyla Mersin, Aydin, Bur-
sa, Antalya, Konya ve Manisa’dir.

Birim alandan elde edilen gelirin oldukga yiiksek
olmasi, tiiketici tarafindan aranan bir meyve olmasi,
diger meyveler pazara gelinceye kadar yiiksek fiyatta
alict bulabilmesi, bununla beraber yapilan masraflarin
kisa siirede geri kazanilmasiyla kii¢iik aile igletmeleri
tarafindan yetistirilmesine uygun bir tiir olan cilek
yetistiriciligi dnem kazanmaya baglamig ve iilkemizde

tiretimi yil gectikge artmustir (Tiremis ve ark., 2000;
Tiiremis ve Agaoglu, 2013).

Tiirkiye’de ¢ilek iiretimi gittikce yayginlagmakta-
dir. 2005 yilinda 100.000 da olan ¢ilek iiretim alani,
2016 yilinda 154.308 da’a ¢ikmustir. 2005-2016 done-
minde ¢ilek tiretimi 200.000 tondan 415.150 tona,
ortalama verim ise dekar basina 2.000 kg’dan 2.690
kg’a yiikselmistir (TUIK, 2016).

Konya’nin ilgelerinden Hityiik kiigiik bir ilge olma-
sina ragmen Ozellikle son 10 yildir ¢ilek yetistiriciligi,
iiretimi ve pazarlamasi ile anilir olmustur. 2016 yili
TUIK verilerine gore Hiiyiik ilgesi, 6.500 da iiretim
alani, 17.172 ton ¢ilek iiretim potansiyeli ile Konya’nin
onemli ¢ilek yetistiricilik merkezlerinden biridir.

Diger bitkisel iiretim kollarinda oldugu gibi, ¢ilek
yetistiriciliginde de bitki besleme ve giibrelemenin
onemi oldukga biyiiktir. Cilek birim alandan fazla
iirtin verdigi i¢in topraktan ¢ok besin maddesi kaldirir.
Bunun i¢in ¢ilegin beslenmesinde uygun kimyasal
giibreleme ile organik madde uygulamasina da 6nem
verilmelidir (Agaoglu ve Gergekgioglu, 2013). Cilek
giibrelemesinde dikimden once verilen fosfor (P) ve
potasyum (K) yeterli olmaktadir. Bu nedenle dikim
sonrasinda sadece azotlu (N) giibreler verilmelidir. P
ve K ihtiyaci dogarsa konvansiyonel tarimda damla
sulama ile uygun P ve K kaynaklart da sunulabilir
(Zengin ve Ozbahge, 2011). Gergek anlamda her bah-
¢enin ve bitkinin ihtiyag duydugu giibreleme programi,
toprak ve bitki analizlerine gore belirlenmelidir. Cilek-
lere uygulanan organik ve kimyasal giibrelerin uygun
zamanda, uygun miktarlarda ve formlarda verilmesi
verim ve kaliteyi olumlu etkilerken asir1 giibreleme
verim miktarinin azalmasina, meyve kalitesinin bozul-
masina ve ¢evre kirliliginin artmasina neden olmakta-
dir (Tiiremis ve Agaoglu, 2013).

Ulkemizde ¢ilegin toprak istekleri ve giibrelenmesi
ile ilgili bilimsel aragtirmalar heniiz yeterli degildir. Bu
calisma, Konya’nin Hiiyiik ilcesi’nde yetistirilen cilek-
lerin beslenme durumlarini toprak ve bitki analizleri ile
belirleyerek, gerek iiretim, gerekse kaliteyi artirma
yontemlerini tespit etmek ve {ireticilerimize giibreleme
konusunda 151k tutacak bir ¢alismayr sunmak i¢in ya-
pilmistir.

2. Materyal ve Yéontem

Arastirma materyalini Konya ili Hiiyiik Ilgesi’nde
cilek yetistiriciliginin yogun bir sekilde yapildig1 alan-
lar1 temsilen secilen 2 dekardan biiyiik 29 ayr1 bahge-
den alinan toprak ve yaprak oOrnekleri olusturmustur.
Orneklerin alindigi bahgelerin biiyikk g¢ogunlugunda
Sweet Ann ¢ilek ¢esidi yetistirilmektedir.

Calismada toprak ve yaprak ornekleri 2015 yil1 ige-
risinde Haziran ve Eyliil ay1 olmak tizere ¢ilek bitkisi-
nin meyve tutum donemlerinde, her bir ¢ilek bahgesini
temsilen her iki donemde de ayr1 ayri birer toprak ve
yaprak ornegi seklinde alinmistir. Her iki donemin
toplami1 olarak 58 toprak ve 58 yaprak ornegi Selguk
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Universitesi Ziraat Fakiiltesi Toprak, Giibre ve Bitki
Besleme Arastirma Laboratuari’nda analiz edilmistir.

Toprak ornekleri 0-30 cm derinlikten alinarak bazi
fiziksel ve kimyasal analizlere tabi tutulmustur. Toprak
orneklerinde pH ve elektriki gecirgenlik 1:2,5 toprak-
su siispansiyonunda pH metre ve EC olger ile 6l¢iil-
mistiir. Toplam kireg voliimetrik, organik madde
Walkley-Black, biinye hidrometrik, toplam azot (N)
modifiye Kjeldahl, alinabilir fosfor (P) Olsen, alinabilir
potasyum (K), kalsiyum (Ca) ve magnezyum (Mg) 1 N
NH40Ac, alnabilir demir (Fe), ¢inko (Zn), mangan
(Mn) ve bakir (Cu) ise DTPA yontemi ile belirlenmis-
tir. Bor (B) ise mannitol-kalsiyum kloriir ¢6zeltisinde
¢0ziinebilir bor (B) seklinde belirlenmis ve diger deger-
ler ile birlikte ICP-AES cihazinda (Varian Vista-AX)
okunmustur.

Yaprak ornekleri olarak meyve tutum ddneminde
gelisimini yeni tamamlamig olgun gen¢ yapraklarin
ayalar1 alinmistir. Yaprak 6rneklerinde toplam azot (N)
modifiye Kjeldahl yontemi ile belirlenmistir (Bayrakl,
1987). Diger taraftan yaprak oOrnekleri mikrodalga
cihazinda (CEM-MarsXpress) yakilarak ICP-AES
cihazinda (Varian Vista-AX) toplam fosfor (P), potas-
yum (K), kalsiyum (Ca), magnezyum (Mg), demir (Fe),
¢inko (Zn), mangan (Mn), bakir (Cu) ve bor (B) tayin-
leri yapilmistir (Soltanpour ve Workman, 1981).

Yaprak analiz sonuglart Minitab paket programinda
istatistiksel analizlere tabi tutularak, toprak o6zellikleri
ile yapragin besin element kapsamlar1 arasindaki kore-
lasyonlar belirlenmistir.

3. Arastirma Sonuglari ve Tartisma

Arastirmada yapilan toprak ve bitki analiz sonuglari
Cizelge 1, Cizelge 2, Cizelge 3 ve Cizelge 4’de veril-
mistir.

Topraklarin Fiziksel ve Kimyasal Ozellikleri ile
Makro ve Mikro Besin Elementi Konsantrasyonlari

pH: Topraklarin pH degerleri birinci donem 6,62-
7,56 (ort. 7,21), ikinci donem ise 6,60-7,60 (ort. 7,22)
arasinda degismis olup; her iki dénemde de toprak
pH’lart biiyiik ¢ogunlukla nétr (6,5-7,5) reaksiyon
gostermistir (Cizelge 1 ve Cizelge 2). Cilek bitkisinin
iyi bir gelisim gostermesi i¢in topragin hafif asit karak-
terde olmasmin istendigi, optimum pH’nin 5,5-6,5
oldugu ve pH’nin 5,0-7,0 arasinda oldugu durumlarda
iyi bir gelisimin toprakta yeterli diizeyde organik mad-
de bulunmasina bagl oldugu bildirilmektedir (Agaog-
lu, 1986; IFA, 1992). Benzer sekilde Zengin ve Ozbah-
¢e (2011) gilegin pH’s1 5,7-6,0 olan topraklarda en iyi
gelisme gosterdigini bildirmislerdir. Bu durumda aras-
tirma topraklarimizin pH’lar1 ¢ilek i¢in biraz optimu-
mun iizerindedir. Bu yilizden fide dikimi 6ncesi toprak
hazirlig1 sirasinda iyi yanmis ahir giibresi ile birlikte
toz kiikiirt kullanilmalidir.

EC: Topraklarin EC degerleri birinci donem 47,0-
192 (ort. 107) puS cm-1, ikinci dénem 102-246 (ort.
172) uS cm-1 arasinda degismis ve her iki donemde de

genel itibariyle bakildiginda gilek yetistiriciligi yapilan
topraklarin diigiik tuzluluga (< 400 uS cm-1; Dellaval-
le, 1992) sahip oldugu belirlenmistir (Cizelge 1 ve
Cizelge 2). Cilegin tuzluluga karsi duyarli oldugu bi-
linmektedir (Rhoades ve Myamoto, 1990; Ozden ve
Ayanoglu, 2002; Agaoglu ve Gergekcioglu, 2013).
Buna gore, incelenen topraklarda tuzluluk ile ilgili
problem bulunmamaktadir.

Organik madde: Toprak orneklerinin organik mad-
de kapsamlari1 birinci dénem %0,55-1,85 (ort. 1,28),
ikinci donem ise %0,84-2,71 (ort. 1,77) arasinda de-
gismis ve cok az (< %1,0) ile az (%1-2) (Ulgen ve
Yurtsever, 1974) sinifta bulunmustur (Cizelge 1 ve
Cizelge 2). Organik madde destegi i¢in fide dikim
oncesinde toprak hazirhigi sirasinda iyi yanmis ahir
giibresi veya leonardit kullanilmalidir. Nitekim, topra-
gin su tutma kapasitesini artirmasi, havalanmasini
diizenlemesi, makro ve mikro besin elementleri ile
suyun yarayigliligini artirmasi nedeniyle organik mad-
denin ¢ilek tariminda biiyiik dnem tagidig1 ve cilegin
organik madde igerigi yiiksek topraklarda iyi gelistigi
bildirilmektedir (Penalosa ve ark., 1994; Ozden ve
Ayanoglu, 2002; Cabilovski ve ark., 2014).

Toplam k3ire¢ (CaCO3): Topraklarin CaCO3 kap-
samlar1 birinci dénem %0,46-17,75 (ort. 2,38), ikinci
donem ise %0,79-20,07 (ort. 3,05) arasinda degismis
olup her iki dénemde de genellikle incelenen toprakla-
rm biiyiik cogunlugunun kiregli (%1-5) (Ulgen ve
Yurtsever, 1974) oldugu dikkat ¢ekmektedir (Cizelge 1
ve Cizelge 2). Kirecli topraklarmn ¢ilek bitkisinde klo-
roz problemi olusturabilecegi bilinmektedir (Agaoglu,
1986; Ozden ve Ayanoglu, 2002; Zengin ve Ozbahge,
2011). Bu topraklarda, P ve mikro element igeren giib-
relerin se¢imi ve uygulama sekline dikkat edilmeli,
yapraktan giibre uygulamalar1 yapilmali ve Fe eksikli-
gine dayanabilen tiirler yetistirilmelidir.

Tekstiir: Topraklarin %48,3{i kumlu killi tin, %31’
killi tin, %17,2’si killi ve %3,5’1 kumlu tin biinyeye
sahiptir (Cizelge 1 ve Cizelge 2). Cilek bitkisinin hafif
biinyeli ve iyi drenajli topraklari tercih ettigi, agir biin-
yeli ve su tutma kapasitesi yiiksek topraklarda verimin
dustiigii ve kok hastaliklarinin ortaya ¢iktigi bildiril-
mektedir (Ozden ve Ayanoglu, 2002; Cakici ve Arslan,
2012). Nispeten agir sayilan killi ve killi tin biinyeli
topraklara fide dikiminde toprak hazirligi oncesinde
organik giibre uygulanmasi, miimkiinse kum karistiril-
mas1 bu topraklarda agir biinyenin olumsuz etkilerini
azaltacaktir.

Inorganik Azot (N) (NH4-N + NO3-N): Incelenen
topraklarin inorganik N konsantrasyonlar1 birinci do-
nem 2,65-14,82 mg kg-1 (ort. 9,73 mg kg-1), ikinci
donem ise 11,37-44,24 mg kg-1 (ort. 21,84 mg kg-1)
arasinda degismistir (Cizelge 1 ve Cizelge 2). Birinci
donem incelenen topraklarin tamami N bakimindan
yetersiz (<20 mg kg-1), ikinci dénem ise topraklarin
%41,41 yetersiz, %58,6’s1 orta (20-50 mg kg-1) sevi-
yede (Chapman, 1960) bulunmustur.
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Alnabilir Fosfor (P): Topraklarin yarayish P kon-
santrasyonlar1 birinci dénem 8,94-24,73 mg kg-1 (ort.
17,26 mg kg-1), ikinci donem ise 12,12-32,40 mg kg-1
(ort. 21,97 mg kg-1) arasinda degismistir (Cizelge 1 ve
Cizelge 2). Buna gore birinci donem incelenen toprak-
larin tamaminda P yeterli (8,0-25,0 mg kg-1) seviye-
deyken (FAO, 1980), ikinci donem incelenen toprakla-
rin %79,3’1 yeterli, %20,7si ise fazla (25-80 mg kg-1)
seviyede bulunmaktadir.

Alinabilir Potasyum (K): Topraklarin degisebilir K
konsantrasyonlari birinci dénem 87-585 mg kg-1 (ort.
291 mg kg-1), ikinci donem ise 62-374 mg kg-1 (ort.
175 mg kg-1) arasinda degismistir (Cizelge 1 ve Cizel-
ge 2). Birinci déonem K bakimindan topraklarin %7’si
az (50,7-109 mg kg-1), %44,8’1 yeterli (109-289 mg
kg-1), %48,2’si fazla (289-998 mg kg-1); ikinci do-
nemde ise %27,6°s1 az, %55,2’si yeterli ve %17,2’si ise
fazla seviyede (FAO, 1980) bulunmustur.

Almabilir Kalsiyum (Ca): Topraklarin degisebilir
Ca konsantrasyonu birinci donem 4.390-13.087 mg kg-
1 (ort. 8.635 mg kg-1), ikinci donem ise 2540-7828 mg
kg-1 (ort. 4.916 mg kg-1) arasinda degismistir (Cizelge
1 ve Cizelge 2). Birinci donem Ca bakimindan toprak-
larm %65,5’1 fazla (3.500-10.000 mg kg-1), %34,5’i
¢ok fazla (>10.000 mg kg-1); ikinci donem ise
%17,2’si yeterli (1.150-3.500 mg kg-1), %82,8’1 ise
fazla seviyede (FAO, 1980) bulunmustur.

Alinabilir Magnezyum (Mg): Topraklarin degisebi-
lir Mg konsantrasyonu birinci dénem 269-605 mg kg-1
(ort. 435 mg kg-1), ikinci donem ise 166-394 mg kg-1
(ort. 290 mg kg-1) arasinda degigmistir (Cizelge 1 ve
Cizelge 2). Birinci donemde Mg bakimindan toprakla-
rin %69’u yeterli (160-480 mg kg-1), %31°1 fazla (480-
1.500 mg kg-1); ikinci dénemde ise topraklarin tamami
Mg bakimindan yeterli (FAO, 1980) seviyede bulun-
mustur.

Alinabilir Demir (Fe): Birinci donem incelenen top-
raklarda elverisli Fe 2,83-7,30 mg kg-1 (ort. 4,36 mg
kg-1), ikinci dénem ise 2,40-5,23 mg kg-1 (ort. 3,92
mg kg-1) arasinda degismistir (Cizelge 1 ve Cizelge 2).
Birinci donem demir bakimindan topraklarin %62’si
orta (2,5-4,5 mg kg-1), %38’i ise yeterli (>4,5 mg kg-
1); ikinci donem ise %3,4’0 az (<2,5 mg kg-1),
%75,9’u orta ve %20,7’si ise yeterli (Lindsay ve
Norwell, 1978) bulunmustur.

Almabilir Cinko (Zn): Topraklarda elverisli Zn
konsantrasyonu birinci donem 0,32-0,97 mg kg-1 (ort.
0,54 mg kg-1), ikinci dénem ise 0,40-0,78 mg Kkg-1
(ort. 0,58 mg kg-1) arasinda degismistir (Cizelge 1 ve
Cizelge 2). Birinci dénem Zn bakimindan topraklarin
%96,6’s1 az (0,2-0,7 mg kg-1), %3,4’1 yeterli (0,7-2,4
mg kg-1); ikinci donem ise %89,6’s1 az, %10,4’1 yeter-
li (FAO, 1980) bulunmustur.

Almabilir Mangan (Mn): Topraklarda elverisli Mn
konsantrasyonu birinci dénem 5,29-9,02 mg kg-1 (ort.
6,53 mg kg-1), ikinci dénem 5,12-8,12 mg kg-1 (ort.
6,01 mg kg-1) arasinda degismistir (Cizelge 1 ve Ci-
zelge 2). Her iki dénemde de incelenen topraklarin

tamami Mn bakimindan az (4-14 mg kg-1) seviyededir
(FAO, 1980).

Alnabilir Bakir (Cu): Topraklarda elverisli Cu kon-
santrasyonu birinci dénem 0,23-0,57 mg kg-1 (ort. 0,36
mg kg-1), ikinci dénem ise 0,21-0,73 mg kg-1 (ort.
0,42 mg kg-1) arasinda degismistir (Cizelge 1 ve Ci-
zelge 2). Her iki dénemde de incelenen topraklarin
hepsi aliabilir Cu bakimindan yeterli (> 0,2 mg kg-1)
diizeyde (Follett, 1970) bulunmustur.

Alinabilir Bor (B): Birinci donem incelenen toprak-
larda elverisli B 0,43-1,27 mg kg-1 (ort. 0,84 mg kg-1),
ikinci donem ise 0,56-1,17 mg kg-1 (ort. 0,80 mg kg-1)
arasinda degismistir (Cizelge 1 ve Cizelge 2). Birinci
donem B bakimindan topraklarin %3,4’1 yetersiz (<
0,5 mg kg-1), %96,6’s1 ise yeterli (0,5-2,4 mg kg-1);
ikinci donem ise incelenen topraklarin tamaminda
bitkiye elverisli B yeterli diizeyde (Wolf, 1971) bu-
lunmustur.

Bitki Orneklerinin Toplam Makro ve Mikro Besin
Elementi Konsantrasyonlari ile Klorofil Degerleri

Toplam Azot (N): Birinci donem incelenen yaprak
orneklerinde %2,01-3,12 (ort. %2,65), ikinci dénem
incelenen yaprak Orneklerinde ise N konsantrasyonu
%2,09-6,06 (ort. %3,45) arasinda degismistir (Cizelge
3 ve Cizelge 4). Agaoglu (1986) cileklerde hasat do-
neminde yaprak N konsantrasyonunun %?2’nin altinda
olmasi1 durumunda noksanlik belirtilerinin goriiliir hale
geldigini belirtmektedir. Jones ve ark. (1991) ise yeterli
diizey olarak %2,50-4,00 sinir degerini bildirmektedir.
Buna gore %2 degeri ile karsilagtirildiginda incelenen
orneklerin tamamimin noksanlik sinirin iizerinde
toplam N konsantrasyonu goriilmektedir. Kritik diizey
olarak verilen %2,50-4,00 g6z 6niine alimir ise birinci
donem yapraklarmimn incelendigi plantasyonlarin
%27,6’smin N agisindan yeterli beslenmedigi sonucuna
varilmaktadir. Tkinci dénem yapraklarinin incelendigi
plantasyonlarin ise aymi referans araligma gore
%10,3’1liniin az, %69’unun yeterli ve %20,7’sinin fazla
beslendigi sonucuna ulasilmaktadir.

Fosfor (P): Birinci dénem incelenen yaprak 6rnek-
lerinde 9%0,15-0,35 (ort. %0,25), ikinci dénem incele-
nen yaprak orneklerinde ise P konsantrasyonu %0,24-
0,44 (ort. %0,30) arasinda degismistir (Cizelge 3 ve
Cizelge 4). Mills ve Jones (1996) P i¢in yeterlilik dii-
zeyini %0,25-1,00 arasinda verirken, %0,20 P konsant-
rasyonunu noksanlik sinir1 olarak vermistir. Buna gore
cok sayida arastirmacinin Onerdigi %0,20 degeri ile
karsilastirildiginda ¢ilek plantasyonlarinin birinci do-
nem yaprak Ornekleri incelendiginde %7’sinin P’ca
yetersiz beslendigi; ikinci donem ise hepsinin P’ca
yeterli beslendigi sonucuna varilmaktadir.

Potasyum (K): Birinci dénem incelenen yaprak or-
neklerinde 90,89-1,92 (ort. %]1,35), ikinci doénem
incelenen yaprak orneklerinde ise K konsantrasyonu
%1,34-2,14 (ort. %1,60) arasinda degismistir (Cizelge
3 ve Cizelge 4). Degisik arastiricilar meyve tutum
doneminde c¢ilek yapraginda K icin smir degerini
%1,00 olarak vermektedir (Agaoglu, 1986; Reuter ve
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Robinson, 1986; Morard,1987). Ayni1 sekilde Jones ve
ark. (1991) K i¢in noksanlik sinir degerini %1,00 ola-
rak verirken, yeterli diizeyleri de %1,30-3,00 olarak
aktarmigtir. Buna gore %1,00 kritik degeri ile karsilas-
tirlldiginda cilek plantasyonlarmin birinci dénemde
%7’sinin K’ca yetersiz beslendigi; ikinci donemde ise
hepsinin K’ca yeterli beslendigi sonucuna varilmakta-
dir.

Kalsiyum (Ca): Birinci donem incelenen yaprak or-
neklerinde Ca konsantrasyonu 9%0,62-1,92 (ort.
%1,29), ikinci dénem incelenen yaprak orneklerinde
ise %1,03-2,81 (ort. %2,07) arasinda degismistir (Ci-
zelge 3 ve Cizelge 4). Jones ve ark. (1991) cilekte Ca
i¢in yeterlilik diizeyini %1,00-2,50 olarak bildirmistir.
Buna gore c¢ilek plantasyonlarinin birinci donemde %
17,2’sinin kalsiyumca yetersiz beslendigi; ikinci do-
nemde ise %13,8’inin yeterlilik sinirinin biraz istiinde
beslendigi sonucuna varilmustir.

Magnezyum (Mg): Birinci dénem incelenen yaprak
orneklerinde Mg konsantrasyonu %0,21-0,31 (ort.
%0,27), ikinci donem incelenen yaprak Orneklerinde
ise %0,33-0,48 (ort. %0,41) arasinda degismistir (Ci-
zelge 3 ve Cizelge 4). Jones ve ark. (1991) cilekte Mg
icin %0,25-1,00 arasindaki degerleri yeterli olarak
bildirmistir. Buna gore ¢ilek plantasyonlarinin birinci
donemde %10,3’liniin Mg’ca yetersiz beslendigi; ikinci
donemde ise hepsinin Mg’ca yeterli beslendigi sonucu-
na varilmistir.

Demir (Fe): Demir konsantrasyonu birinci dénem
incelenen yaprak 63rneklerinde 83-186 mg kg-1 (ort.
121 mg kg-1), ikinci dénem incelenen yaprak 6rnekle-
rinde ise 84-198 mg kg-1 (ort. 120 mg kg-1) arasinda
degismistir (Cizelge 3 ve Cizelge 4). Reuter ve Robin-
son (1986) cilek bitkisinin yaprak ayasinda Fe igin
noksanlik degerini <50 mg kg-1 olarak bildirmistir.
Jones ve ark. (1991) cilekte Fe yeterlilik diizeylerini
50-200 mg kg-1 arasi olarak ifade etmistir. Buna gore
¢ilek plantasyonlarinin birinci ve ikinci donemde ta-
maminin Fe bakimindan yeterli beslendigi sonucuna
varilmaktadir.

Cinko (Zn): Cinko konsantrasyonu birinci dénem
incelenen yaprak orneklerinde 9-41 mg kg-1 (ort. 14
mg kg-1), ikinci donem incelenen yaprak 6rneklerinde
ise 9-34 mg kg-1 (ort. 14 mg kg-1) arasinda degismistir
(Cizelge 3 ve Cizelge 4). Reuter ve Robinson (1986)
cilek bitkisinin yaprak ayasinda Zn i¢in noksanlik de-
gerini <20 mg kg-1 olarak bildirmistir. Mills ve Jones
(1996) 20-50 mg kg-1 Zn degerini yeterli seviye olarak
rapor etmislerdir. Noksanlik sinir1 olarak 20 mg kg-1
gdz oniine alindiginda ¢ilek plantasyonlarinin her iki
donemde de %90°ninin Zn bakimindan yetersiz bes-
lendigi sonucuna varilmustir.

Mangan (Mn): Mangan konsantrasyonu birinci do-
nem incelenen yaprak Orneklerinde 50-212 mg kg-1
(ort. 104 mg Kkg-1), ikinci dénem incelenen yaprak
orneklerinde ise 36-381 mg kg-1 (ort. 97 mg kg-1)
arasinda degismistir (Cizelge 3 ve Cizelge 4). Jones ve
ark. (1991) cilekte Mn igin yeterlilik diizeylerini 50-

200 mg kg-1 olarak bildirmistir. Buna gére ¢ilek plan-
tasyonlarinin birinci dénemde %96,6’sinin Mn baki-
mindan yeterli beslendigi; ikinci donemde ise %7’ sinin
yetersiz, %89,6’sinin yeterli ve %3,4’liniin fazla bes-
lendigi sonucuna ulasilmistir.

Bakir (Cu): Birinci dénem incelenen yaprak 6rnek-
lerinde Cu konsantrasyonu 4,5-55,6 mg kg-1 (ort. 11,8
mg kg-1), ikinci dénem ise 6,0-48,8 mg kg-1 (ort. 12,8
mg kg-1) arasinda degismistir (Cizelge 3 ve Cizelge 4).
Jones ve ark. (1991) gilekte Cu igin yeterlilik seviyele-
rini 6-50 mg kg-1 olarak bildirmistir. Buna gore ¢ilek
plantasyonlarinin birinci dénemde %27,6’sinin  Cu
bakimindan yetersiz beslendigi; ikinci donemde ise
hepsinin Cu bakimindan yeterli beslendigi sonucuna
vartlmistir.

Bor (B): Bor konsantrasyonu birinci donem incele-
nen yaprak orneklerinde 13-49 mg kg-1 (ort. 32 mg kg-
1), ikinci donemde ise 29-56 mg kg-1 (ort. 45 mg kg-1)
arasinda degismistir (Cizelge 3 ve Cizelge 4). Jones ve
ark. (1991) cilekte B icin yeterlilik diizeylerini 23-50
mg Kg-1 olarak bildirmistir. Buna gore ¢ilek plantas-
yonlarinin birinci dénemde %10,3’iiniin B bakimindan
yetersiz beslendigi; ikinci donemde ise %20,7’sinin
fazla beslendigi sonucuna ulagilmustir.

Toprak Analiz Sonuglariyla Bitki Analiz Sonuglart
Arasindaki Iliskiler

Birinci doneme ait toprak ve yaprak oOrneklerinin
analiz sonuglariyla ilgili korelasyon degerleri Cizelge 5
ve ikinci doneminkiler ise Cizelge 6’da verilmistir.

Birinci dénem topraklarm pH (r=-0,396*) ve Ca
(r=-0,448*) degerleri ile yapragin toplam P kapsami
arasinda negatif, topragin P (r=0,395*) kapsami ile
yapragin toplam P kapsami arasinda onemli pozitif
iligskiler belirlenmistir. Topragin EC (r=0,402%*), orga-
nik madde (r=0,422%), kire¢ (r=0,376*) ve Fe
(r=0,412%) degerleri ile yapragin toplam Ca kapsami
arasinda onemli pozitif iligkiler tespit edilmistir. Top-
ragm P (1=0,367%*) ve Fe (r=0,404*) degerleri ile yap-
ragim toplam Mg kapsami arasinda Onemli pozitif,
topragin Mg (r=0,531*%*) kapsamu ile yapragin toplam
Mg kapsami arasinda da 6nemli pozitif iliski saptan-
mustir. Topragin Mg kapsamu ile yapragin toplam Zn
kapsami (r=-0,394*) arasinda Onemli negatif iligki
belirlenmistir. Topragin kire¢ kapsamu ile yapraktaki
Cu (r=0,510**) ve Mn (r=0,537**) arasinda da 6nemli
pozitif iliskiler belirlenmistir. Topragin pH degeri ile
yapragin toplam B kapsami (r=-0,368*) arasinda 6nem-
li negatifiliski tespit edilmistir.

Ikinci dénemde, topragin N kapsami ile yapragin
toplam N kapsami (r=0,563*%*) arasinda énemli pozitif
iliski belirlenmistir. Topragin organik madde kapsami
ile yapragin toplam P kapsami (r=0,460*) arasinda
onemli pozitif iligki tespit edilmistir. Topragin K
(r=0,408*) ve Cu (r=0,363%*) kapsamlari ile yapragin
toplam K kapsami arasinda onemli pozitif iliskiler
belirlenmistir. Topragin N  (r=0,427*) ve Mg
(r=0,370%*) kapsamlar1 ile yapragin toplam Mg kapsami
arasinda 6nemli pozitif iliskiler tespit edilmistir. Top-
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ragim N kapsami ile yapragin toplam Zn kapsami
(r=0.393%*) arasinda 6nemli pozitif iligki belirlenmistir.
Topragin Cu kapsamu ile yapragin toplam Cu kapsami
(r=0,500*%*) arasinda 6énemli pozitif iliski bulunmusgtur.
Topragin kire¢ kapsamu ile yapragin toplam Mn kap-
sam1 (r=0,468%) arasinda 6nemli pozitif iligki, topragin
Fe (r=-0,384*) kapsamu ile de arasinda 6nemli negatif
korelasyon belirlenmistir. Topragin organik madde
kapsamu ile yapragin toplam B kapsami (r=-0,405%*)
arasinda 6nemli negatif iliski tespit edilmistir.

Sonug olarak Hiiyiik Ilgesi gilek bahgelerinde ge-
nellikle topraklarin pH’lar1 notr, tuzsuz, kiregli ve kum-
lu killi tinli tekstiire sahip oldugu goriilmiistiir. Ayrica
¢alismaya konu olan topraklarin organik maddesinin
yetersiz oldugu ve g¢ilek bahgelerinin birinci dénem
%27,6’simin azot (N), %7’sinin fosfor (P) ve potasyum
(K), %17,2’sinin kalsiyum (Ca), %10,3’iiniin magnez-
yum (Mg), %27,6’sinin bakir (Cu), %10,3’{inlin bor
(B) ve %90’min ¢inko (Zn); ikinci donem ise
%10,3’tinlin azot (N), %7’sinin mangan (Mn) ve
%90’1mn1n ¢inko (Zn) agisindan yetersiz diizeyde bes-
lendigi ortaya konmustur. Toprak bitki iliskilerinin
kuvvetli olmasi bulgularin dogrulugunu onaylar nitelik-
tedir. Verim ve kaliteyi etkilemesi nedeniyle 6zellikle
yetersiz diizeyde beslenen bahgelerde uygun giibreleme
ile tamaminda organik madde uygulanmasima 6nem
verilmelidir. Bu baglamda giivenilir laboratuarlarda
tam toprak ve yaprak analizleri yapildiktan sonra elde
edilen sonuglara gore gereken miktarlarda ve uygun
donemlerde organik ve kimyasal giibreleme yapilmali-
dir.

ABD ve Meksika’nin ardindan diinya {iglinciisti ol-
dugumuz cilekte, iyi tarim uygulamalar1 yayginlasti-
rilmali, treticilere gerekli cilek yetistiriciligi egitimi
verilmeli, ihracat tegvik edilmeli, yola dayanikl, yiik-
sek verimli yeni ¢esitler segilmelidir.
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Birinci Donem Cilek Bahgesi Topraklarinin Bazi Fiziksel ve Kimyasal Analiz Sonuglari (Haziran 2015)

Om.no pH EC O.M. Kireg  Tekstiir Makro besin elementleri Mikro besin elementleri
(uSem™) (%) (%) sufi (mg kg™) (mg kg™)
Inorg. N P K Ca Mg Fe 2Zn Mn Cu B
1 7,00 104 135 154 C 115 1589 443 11833 296 3,88 043 584 047 052
2 7,09 106 0,98 0,92 SCL 8,62 22,06 192 11408 504 4,75 067 536 0,25 0,80
3 7,50 89 154 092 SCL 104 12,32 304 7037 411 432 046 7,75 032 043
4 6,80 140 183 154 SCL 13,71 18,67 307 5867 447 4,67 065 7,69 034 0,62
5 6,92 111 1,85 0,92 SCL 8,18 17,08 333 5186 420 4,89 069 6,35 036 081
6 6,70 61 135 046 CL 14,82 18,47 444 6719 530 321 070 6,20 029 0,67
7 6,90 83 1 0,77 SCL 5,97 1251 139 7662 288 3,03 054 6,83 032 064
8 7,25 97 0,95 3,08 C 5,97 19,07 236 11153 483 4,13 043 537 037 071
9 7,45 136 1,72 463 C 14,15 24,73 579 10823 568 515 054 656 045 1,08
10 740 147 2,01 17,75 CL 13,05 18,08 489 11992 475 352 048 554 032 097
1 7,0 86 1,16 1,69 CL 13,93 20,46 418 6246 471 362 0,70 7,34 049 0,69
12 733 86 1,03 154 SCL 4,86 34,17 279 4390 442 439 040 567 049 1,00
13 6,62 47 09 138 SCL 2,65 9,34 143 5671 605 4,68 044 754 033 127
14 730 95 1,83 2 CL 9,29 10,92 260 9195 444 489 054 6,80 047 0,99
15 7,48 134 1,75 4,78 C 11,5 17,28 459 12046 476 3,03 054 576 057 1,04
6 727 119 1,08 3,39 CL 6,63 11,12 234 13087 411 386 046 7,34 023 0,80
17 7,05 105 156 154 CL 11,06 2324 237 9258 550 7,30 044 9,02 0,33 0,82
18 7,09 113 138 1,23 SCL 9,29 17,88 159 8366 396 652 061 751 045 085
19 7,52 117 143 154 CL 8,4 18,08 585 8503 390 445 0,68 587 052 0,96
20 7,56 173 161 1,23 CL 14,15 8,94 305 10446 503 553 097 849 027 095
21 750 103 09 1,08 SCL 8,18 1529 300 5888 471 4,73 059 596 035 1,07
22 740 192 135 231 SCL 13,93 18,27 221 11090 357 340 049 6,24 027 095
23 745 57 0,69 0,92 SCL 7,07 1490 112 6323 273 386 054 558 025 076
24 7,15 76 1,7 0,77 SCL 5,08 1510 155 7291 391 3,70 048 529 0,33 0,94
25 7,12 106 1,11 0,77 SCL 10,4 19,27 149 10153 310 3,81 044 545 0,26 0,97
26 7,35 105 09 046 Cc 6,41 1331 371 9175 513 695 048 6,86 045 0,95
27 726 107 0,64 2,77 SL 10,83 20,46 87 8188 424 2,83 043 654 039 0,64
28 7,32 77 055 0,77 SCL 9,95 20,86 97 5931 493 4,18 032 6,68 033 0,64
29 7,35 115 1,11 6,33 SCL 12,16 12,71 404 9478 269 320 057 588 031 075
Min. 6,62 47 0,55 0,46 - 2,65 894 87 4390 269 283 032 529 023 043
Maks. 7,56 192 1,85 17,75 - 14,82 24,73 585 13087 605 7,30 097 902 057 127
Ort. 7,21 106 128 2,38 - 9,73 17,26 291 8635 435 4,36 054 653 036 084
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Om. pH EC O.M. Kire¢ Tekstiir Makro besin elementleri Mikro besin elementleri
no uSem?) (%) (%) sinifi (mg kg™ (mg kg?)
Inorg. N P K Ca Mg Fe Zn Mn  Cu B
1 701 190 181 49 C 17,28 1889 294 7828 209 252 055 587 0,73 0,62
2 710 210 24 095  SCL 14,14 28,6 154 4727 357 447 057 512 025 0,68
3 755 210 1,76 3,16 CcL 11,37 2238 197 6421 269 445 054 692 068 0,88
4 683 165 201 174  SCL 14,31 20,33 167 2997 298 438 045 535 0,68 0,65
5 6,90 175 198 142  SCL 17,3 18,66 187 2540 303 4,46 065 579 0,72 0,78
6 672 122 145 0,79 CcL 16,24 2342 213 3642 387 309 060 635 0,70 064
7 692 148 154 095  SCL 11,9 1954 81 4300 172 286 068 6,78 036 0,56
8 728 200 142 3,16 c 24,64 25 141 7249 302 410 045 547 033 0,69
9 745 170 181 4,74 c 19,46 31,8 348 5979 364 423 065 690 0,38 1,05
10 742 167 212 2007 CL 21,03 23 165 7007 221 322 055 551 032 086
1 7,10 116 162 19 CcL 2492 21545 290 4413 380 3,18 0,76 627 046 072
12 735 150 173 237  SCL 21,95 30,8 208 3168 238 433 055 523 049 093
13 6,60 105 151 174  SCL 18,34 168 85 2932 394 439 048 663 032 1,17
14 732 208 215 2,84 CcL 21,7 164 150 4827 268 478 057 652 052 078
15 750 178 251 5,05 c 27,44 28,8 374 6060 310 301 059 514 055 1,01
16 7,30 157 176 3,79 CcL 20,58 12,12 161 6243 309 365 055 649 022 0,77
17 7,05 178 19 174 CcL 20,72 324 131 5465 331 510 054 812 035 0,77
18 7,10 180 146 126  SCL 25,9 228 91 4264 246 497 061 690 044 0,81
19 750 190 2,09 2,05 CcL 23,38 28 356 5240 308 3,70 059 532 052 087
20 7,60 246 237 19 CcL 17,92 129 168 5636 297 523 0,78 7,17 026 083
21 748 148 154 19 SCL 27,3 185 131 5528 276 451 0,66 568 033 1,02
22 740 202 271 252  SCL 20,02 221 196 3059 289 356 076 625 021 0,87
23 745 102 134 205  SCL 39,9 14 64 4221 173 368 055 522 023 0,72
24 714 194 198 111  SCL 21,48 164 84 3982 245 349 065 513 031 083
25 715 141 148 126  SCL 25,9 2353 75 5165 179 342 049 533 025 0,85
26 7,38 201 173 19 c 44,24 223 241 5532 392 494 052 585 043 0,87
27 725 172 084 3 SL 20,72 228 68 4537 362 240 040 566 034 061
28 730 158 117 142  SCL 25,34 2133 62 3655 357 433 045 596 029 0,79
29 734 215 126 6,79  SCL 17,98 2211 203 5954 166 315 055 545 050 0,68
Min. 6,60 102 0,84 0,79 - 11,37 12,12 62 2540 166 240 040 512 021 056
Maks. 7,60 246 2,71 20,07 - 44,24 324 374 7828 394 523 078 812 0,73 1,17
ort. 7,22 172 177 3,05 - 21,84 21,97 175 4916 290 392 058 6,01 042 0,80
Cizelge 3
Birinci Donem Cilek Yapraklarinin Analiz sonuglari (Haziran 2015)
Ornek N P K Ca Mg Fe Zn Mn Cu B
No ® ) ) % (%)  (mgkg")  (mgkg")  (mgkg')  (mgkg")  (mgkg’)
1 2,41 0,21 1,40 1,52 0,26 131 16 72 8,6 35
2 312 0,22 1,07 1,67 0,28 125 12 50 56 34
3 2,76 0,24 1,59 130 0,26 121 12 83 7,0 30
4 2,33 0,26 1,36 1,11 0,27 135 14 82 8,7 31
5 2,29 0,35 1,92 164 0,29 135 12 93 7.6 49
6 2,76 0,30 1,40 0,81 0,25 145 16 127 7.4 36
7 2,69 0,28 1,18 0,77 0,25 129 15 72 48,0 32
8 2,66 0,31 1,49 090 025 113 18 80 98 30
9 2,01 0,28 1,46 143 031 127 13 118 7.2 35
10 2,61 0,22 1,60 184 028 140 13 212 55,6 32
11 2,19 0,31 1,60 084 0724 97 14 97 52,3 35
12 2,67 0,28 1,60 164 0,28 154 15 181 9,6 43
13 2,45 0,25 1,31 1,22 0,28 107 12 147 6,9 39
14 2,87 0,15 0,90 1,17 0,24 119 10 94 45 29
15 2,56 0,21 1,34 1,51 0,27 124 14 145 95 38
16 2,44 0,21 1,17 1,54 0,27 125 12 65 55 35
17 2,77 0,26 0,89 1,78 0,30 124 13 65 54 36
18 2,38 0,27 1,48 1,92 0,26 132 11 57 47 42
19 2,78 0,21 1,09 1,31 0,26 100 9 53 47 31
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Birinci Donem Cilek Yapraklarinin Analiz sonuglari (Haziran 2015)

20 3,00 0,18 1,02 1,36 0,25 99 10 103 6,4 32
21 2,96 0,25 1,30 1,00 0,26 129 13 84 6,3 29
22 2,76 0,26 1,49 1,25 0,27 103 12 82 6,0 24
23 2,67 0,27 147 0,62 0,21 186 29 70 8,8 23
24 2,67 0,25 1,32 1,16 0,27 83 12 93 52 22
25 2,65 0,30 1,61 1,03 0,25 116 41 186 13,7 35
26 2,87 0,26 1,36 1,20 0,28 85 13 95 54 22
27 2,99 0,25 1,18 1,01 0,25 107 11 80 7,9 13
28 2,88 0,25 1,05 1,28 0,28 91 11 147 71 29
29 2,58 0,25 1,41 1,47 0,26 115 12 190 7,9 26
Min. 2,01 0,15 0,89 0,62 0,21 83 9 50 45 13
Maks. 3,12 0,35 1,92 1,92 0,31 186 41 212 55,6 49
Ort. 2,65 0,25 1,35 1,29 0,27 121 14 104 118 32
Cizelge 4
ikinci Dénem Cilek Yapraklarinin Analiz Sonuglari (Eyliil 2015)
Ornek N P K Ca Mg Fe Zn Mn Cu B
No ) ) (%) (%) (%) (mg kg™) (mg kg™) (mg kg™) (mg kg (mg kg™
1 315 026 177 258 0,38 138 15 64 8,1 46
2 428 040 160 201 044 88 13 49 10,5 40
3 359 038 192 229 034 121 12 84 78 46
4 388 026 156 18 042 186 14 84 8,4 55
5 342 044 200 206 042 140 13 69 10,0 54
6 287 028 179 18 041 122 12 108 8,5 49
7 209 028 159 182 0,39 130 12 83 434 45
8 226 024 148 2,18 042 150 10 101 7,9 42
9 270 044 214 138 041 121 15 116 9,6 42
10 366 027 145 211 042 128 15 56 48,4 35
11 281 027 163 206 038 108 12 102 488 55
12 366 026 165 176 043 117 12 115 9.9 47
13 448 033 164 155 041 96 14 82 8,3 53
14 257 028 154 221 035 98 10 96 71 56
15 524 028 145 223 041 98 33 116 77 47
16 243 029 162 244 044 84 13 74 9,4 46
17 352 035 156 244 048 107 12 52 7,9 41
18 264 027 134 218 045 96 16 98 9,0 38
19 407 031 148 236 041 135 10 36 7,7 1
20 311 029 144 154 0,36 90 14 103 9,5 32
21 394 028 143 196 042 188 9 69 75 49
22 279 041 191 209 040 129 10 54 67 47
23 606 024 163 281 047 198 23 81 6,7 44
24 264 025 143 124 039 95 12 86 76 29
25 291 028 147 103 034 96 34 173 20,2 39
26 58 031 156 260 046 108 18 59 71 55
27 342 024 143 245 044 92 10 88 8,0 39
28 274 025 136 238 045 98 12 381 6,0 33
29 339 028 166 254 033 126 13 142 14,7 48
Min. 209 024 134 103 033 84 9 36 6,0 29
Max. 606 044 214 281 048 198 34 381 48,8 56
ort. 345 030 160 207 041 120 14 97 12,8 45
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Cizelge 5
Birinci ddnemdeki bazi toprak-bitki iliskilerine ait korelasyon katsayilar

Toprakta— pH EC oM Kireg P Ca Mg

Yap. P -0,396* - - - 0,395* -0,448* -
Yap. Ca - 0,402* 0,422* 0,376* - - -
Yap. Mg - - - - 0,367* - 0,531**
Yap. Zn -- - -- -- -- -- -0,394*
Yap. Cu - - - 0,510** - - -
Yap. Mn - - - 0,537** - - -
Yap. B -0,368* - - - - - -

*:P<0.05 **:P<0.01

Cizelge 6
ikinci ddnemdeki bazi toprak-bitki iliskilerine ait korelasyon katsayilari

Toprakta— oM Kireg N K Mg Fe

Yap. N - - 0,563** -- - -
Yap. P 0,460* - - -- - -
Yap. K - - - 0,408* - -
Yap. Mg -- -- 0,427* -- 0,370* --
Yap. Zn - - 0,393* -- - -
Yap. Cu - - - -- - -
Yap. Mn - 0,468* - -- - -0,384*
Yap.B -0,405* - - -- - -

0,500**

*:P<0.05, **:P<0.01
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Bu ¢alisma, macar figi (MF), yaygin fig (YF) ve yem bezelyesinin (YB) arpa (A) ve
tritikale (T) ile karigimlarinin bazi1 kalite 6zelliklerini belirlemek i¢in Yozgat ekolo-
jik kogullarinda 2012-2013 ve 2014-2015 yillarinda yiirtitiilmiistiir. Bitkiler yalin ve
2 farkli karisim halinde (baklagil:tahil; 75:25 ve 50:50) ekilmistir. Arastirma iki
farkli deneme seklinde kurulmus ve hasat islemi tahillar baz alinarak birinci dene-
mede ¢igeklenme baglangici, ikinci denemede ise siit olum déneminde yapilmustir.
Aragtirma Tesadiif Bloklar1t Deneme Desenine gore 3 tekrarlamali olarak kurulmus-
tur. Caligmada, ham protein verimi, ADF, NDF, Ca, P, K, Mg icerikleri ile Ca/P ve
K/Ca+Mg oranlari incelenmistir. En yiiksek ham protein verimi birinci denemede
her iki yilda da % 50MF+50A (sirasiyla 166.03 — 144.73 kg/da) ve % 75MF+25A
(sirastyla 162.70 — 139.93 kg/da), ikinci denemede ise % 100YB (sirastyla 145.60 —
166.37 kg/da) % S0MF+50A (swrastyla 154.17 — 155.53 kg/da) islemlerinden elde
edilmistir. Tki yillik sonuglara gére, ADF ve NDF oralar1 birinci ve ikinci deneme-
lerde sirasiyla % 25.74 - 36.53, % 43.66 - 67.67 ve % 32.33 - 39.24, % 44.52 -
70.32 arasinda degismistir. Mineral madde igeriklerinin ise hayvanlarmn ihtiyacinin
karsilanmasi i¢in gerekli olan smirlar iginde oldugu belirlenmistir.Sonug olarak,
Yozgat ekolojik kosullarinda Macar figi + arpa karisimlarinin kullanilabilecegi ve
erken yapilacak hasat i¢in %50 : %50 ve %75 : %25, geg yapilacak hasat i¢in ise %
50 : %50 macar figi:arpa ekim oraniyla ekilmelerinin uygun olabilecegi sonucuna
varilmistir.
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This study was conducted to determine some quality characteristics of Hungarian
vetch (HV), common vetch (CV) and forage pea (FP) intercropping with barley (B)
and triticale (T) in ecological condition of Yozgat during the 2012-2013 and 2014-
2015 growing seasons. Plants were grown as monocrop and legumes + cereals
mixtures with two different seeding rates (75:25 and 50:50% respectively). The
experiment was set up as two different experiment and the plots were harvested on
the basis of cereals that inflorescence in the first experiment and milk dough stage
in the second experiment. The experiment was arranged in randomized blocks
design with three replications. Crude protein yield, ADF, NDF, Ca, P, K, Mg con-
tent with Ca/P and K/Ca+Mg rates were investigated. The highest crude protein
yield at the first experiment and both years were determined 50HV+50B% (166.03—
144.73 kg/da legume:cereals) and 75HV+25B% (162.70-139.93 kg/da respectively)
plots; in the second experiment highest values obtained from 100FP% (145.60—
166.37 kg/da respectively) and 50HV+50B% (154.17-155.53 kg/da respectively)
plots. According to two years results, ADF and NDF rates were ranged between
25.74-36.53%, 43.66-67.67% and 32.33-39.24%, 44.52-70.32% respectively. Min-
eral nutrients in all treatments were found within the livestock requirement lim-
its.As a result, Hungarian vetch + barley mixtures can be used in Yozgat ecological
conditions and, it is suggested that seeding ratios should be 50:50% and 75:25% for
early harvested and 50:50% for late harvest.

*Sorumlu yazar email: erdem.gulumser@bozok.edu.tr
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1. Giris

Tek yillik bazi baklagil yem bitkilerinde (fig, yem
bezelyesi vb.) govdenin siiriiniicii ve zayif olmasi,
bitkilerin yatmasina neden olmaktadir. Yatma nedeniy-
le hasat zorlagsmakta ve yaprak kayiplarindan dolay1 ot
verimi ve kalitesi diigmektedir (Anlarsal ve ark., 1996;
Tan ve Serin, 1996). Bu nedenle yatmay1 dnlemek igin
tahillarla (arpa, yulaf, ¢avdar, tritikale) karisik ekim
yapilmaktadir. Karisim halinde yetistirilen baklagillerin
yalin halde yetistirilenlere oranla biri3m alandan elde
edilen kuru ot ve ham protein verimi daha fazla olmak-
tadir.

Karigik ekimlerde karisima girecek tiirler, bu tiirle-
rin oranlar1 ve hasat zamanlar1 ¢ok 6nemlidir. Cilinki
tahillar erken ilkbaharda daha hizli geliserek, kardes-
lenmekte ve karigimda tahil oranimin artisina sebep
olmaktadir. Dolayisiyla botanik kompozisyonda bakla-
gil oranina bagli olarak elde edilen otun besin icerigi
ile protein oran1 diismektedir (Iptas ve Yilmaz, 1998).
Erzurum ekolojik kosullarinda macar figi + bugday ve
tiylii fig + bugday karigimlarinin (100:0, 90:10, 80:20
ve 70:30) 2 farkli bi¢im zamanimin (¢igeklenme ve siit
olum) verim {izerine etkilerinin incelendigi bir calis-
mada, macar figi ve tiyli figin veriminin ilkbahar
ekimlerinde sonbahar ekimlerine oranla daha yiliksek
oldugu tespit edilmistir. Ayrica arastirmada en iyi bi-
¢im zamanmn siit olum, ekim oranmnin ise %
70:30fig+bugday karisimi oldugu bildirilmistir (Tas,
2011).

Kaba yemlerin besleme degerinin belirlenmesinde
en onemli faktdrlerden olan ham protein oraninin (Tan
ve Serin, 1997) yemlerde % 6 civarinda bulunmasi
gerekmektedir (Senel, 1986). Buna gore tiim tahillar bu
ihtiyaci karsilayacak diizeydedir. Ancak, hayvan bes-
lemede yem bitkilerinin ham protein orani kadar, sindi-
rilme oran1 ve mineral madde iceriklerinin de Snemi
biiyiiktiir. Cilinkii tahillar baklagillere oranla sindirimi
daha zor, hem de mineral maddelerce de fakir durum-
dadir. Hayvanlarin diizenli ve rasyonel bir sekilde
beslenmeleri i¢in, yemlerin yapisinda % 0.21 P, % 0.65
K, % 0.31 Ca ve % 0.1 Mg bulunmas1 gerekmektedir
(Kidambi ve ark., 1989). Mineraller canlilarda karbon-
hidrat, lipit ve proteinlerin yapisinda yer alirlar. Bu
mineral maddelerden, Ca, P ve Mg iskelet ve dislerin
yap1 taslarina katilirken, K ise viicuttaki asit baz denge-
sini saglamaktadir (Kirchgessner, 1985). Bu nedenle
baklagil ve tahillarin birlikte ekilmesi verim ve kaliteyi
olumlu etkileyecektir.

Bu caligma, Yozgat ekolojik kosullarinda macar fi-
§i, yaygin fig ve yem bezelyesinin arpa ve tritikale ile
en uygun karigim oraninin belirlenmesi amaciyla yiiri-
tilmistir.

2. Materyal ve Yontem

Calisma Bozok Universitesi, Ziraat Fakiiltesi Yer-
koy Uygulama ve Arastirma arazisinde 2012-2013 ve

2014-2015 yetistirme doneminde iki yil siireyle yiiri-
tillmistiir. Denemenin bulundugu alana ait toprak 6zel-
liklerini belirlemek amaciyla 0-30 cm derinlikten top-
rak 6rnekleri alinmigtir. Toprak analiz sonuglarina gore
deneme alani topraginin her iki yilda da killi tinlt biin-
yeye sahip, pH bakimindan hafif alkali (8.20-8.15),
orta seviyede kirecli (7.99-7.93) ve hafif tuzlu (0.020-
0.018) oldugu belirlenmistir. Deneme alani topraginin
fosfor igerikleri orta (8.40-8.52 kg/da), potasyum ige-
rikleri fazla (48.47-50.12 kg/da) ve organik madde
icerikleri ise yetersiz (% 1.88-1.91) olarak belirlenmis-
tir (Cizelge 1).

Cizelge 1

Deneme alani topragina ait bazi fiziksel ve kimya-
sal analiz sonuglar1™®

Ozellikler 2012- 2014-2015
2013

Doygunluk Killi-tinl Killi-tinl
CaCOs3 (%) 7.99 7.93
Toplam tuz (%) 0.020 0.018
P205 (kg/da) 8.40 8.52
K,0 (kg/da) 48.47 50.12
Ph 8.20 8.15
Organik madde 1.88 191

(%)

* Yozgat Ziraat Odasi tarafindan yapilmistir

Denemenin yiiriitiildiigii lokasyonda uzun yillar or-
talamasi olarak yagis toplami 553.2 mm, 2012-2013
yilinda 537.9 mm ve 2014 -2015 vejetasyon siiresinde
ise 704.6 mm olmustur. Uzun yillar sicaklik ortalamasi
6.90 OC iken, 2013-2014 ve 2014-2015 vejetasyon
donemlerinde ise sirastyla 9.11 OC ve 7.96 OC olmus-
tur (Cizelge 2).

Calismada baklagil olarak Macar figinin “Altimova
20027, yaygin figin “Tamkog¢ 2000” yem bezelyesinin
”Ozkaynak”, bugdaygil olarak arpanin “Aydan hanim”
ve tritikalenin “Karma 2000 gesitleri yalin ve karigim-
lar halinde (baklagil: tahil sirasiyla; % 75:25 ve 50:50)
ekilmistir. Arastirma iki deneme halinde yiiriitiilmiis,
denemeler birinci yil 26 Eyliil 2012 tarihinde, ikinci
yilda ise 10 Ekim 2014 tarihinde ve Tesadiif Bloklar1
Deneme Desenine gore 3 tekrarlamali olarak kurulmusg-
tur. Ekim sira arast 20 cm, sira uzunlugu 5 m ve toplam
6 sira olacak sekilde mibzer ile yapilmistir. Yalin
ekimde arpada 200 g/6m2, tritikalede 160 g/6m2, Ma-
car figinde, yaygin figde ve yem bezelyesinde ise 96
g/6m2 tohum kullanilmistir. Tiim parsellere ekimle
birlikte dekara 8 kg P,Os gelecek sekilde DAP giibresi
uygulanmigtir. Hasat; tahillar baz alinarak birinci de-
nemede c¢iceklenme baslangici, ikinci denemede siit
olum doneminde yapilmistir.

Hasat edilen bitki 6rnekleri baklagil ve bugdaygil
olarak ayrilmig ve yas Ornekler tartilarak, kurutma
dolabinda 60 °C de sabit agirhiga gelinceye kadar kuru-
tulmugtur. Daha sonra bu ornekler ogiitiilerek analize
hazir hale getirilmistir.
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Cizelge 2
Deneme alaninda gergeklesen uzun yillar ve deneme yillarina ait bazi iklim verileri*
UzunY1llar 2012-2013 2014-2015
Sicaklik  Nem. Yagis. Sicaklik  Nem. Yagis. Sicaklik  Nem. Yagis.
(°C) (%) (mm) (°C) (%) (mm) (°C) (%) (mm)
Eyliil 155 58.1 18.0 17.3 46.0 6.4 20.1 49.4 24.7
Ekim 10.3 65.9 36.5 12.8 61.7 53.7 10.8 69.3 72.6
Kasim 4.6 725 56.2 6.1 79.8 55.9 4.2 70.2 61.3
Aralik 0.5 77.3 76.3 2.1 81.2 120.3 4.1 77.9 53.3
Ocak -19 77.5 67.9 0.1 77.6 75.4 -1.0 76.7 545
Subat -1.0 75.8 62.3 3.0 72.4 78.5 0.8 73.3 68.0
Mart 2.9 71.0 65.2 5.3 63.8 54.2 4.4 69.5 115.3
Nisan 8.3 66.6 62.3 9.9 61.3 35.9 6.1 61.9 28.0
Mayi1s 13.0 64.2 65.0 16.3 47.8 22.0 14.1 59.9 131.6
Haziran 16.8 60.5 43.5 18.2 46.1 35.6 16.0 71.5 95.3
Ortalama 6.90 68.94 9.11 63.77 7.96 67.96
Toplam 553.2 537.9 704.6

* Yozgat Meteoroloji Mudiirligi

Ogiitiilen drneklerde; Protein, ADF, NDF, K, Ca, P
ve Mg igerikleri NearInfraredReflectanceSpectroscopy
( NIRS ) (Foss 6500) cihaz ile IC-0904FE paket prog-
ramt kullanilarak belirlenmistir. Ayrica parsellerden
elde edilen kuru ot verimi degerleri ile protein oranlari
carpilarak dekara ham protein verimi belirlenmistir.
Karigimlarin ortalama protein, ADF, NDF ve makro
besin elementleri (K, P, Ca ve Mg) oranlarinin belir-
lenmesinde asagidaki formiiller kullanilmistir;

% Protein: ((% Baklagil x % Protein) + (% Tahil x
% Protein))/100

% ADF: ((% Baklagil x % ADF) + (% Tahil x %
ADF))/100

% NDF: ((% Baklagil x % NDF) + (% Tahil x %
NDF))/100

% K: ((% Baklagil x % K) + (% Tahil x % K))/100

% P: ((% Baklagil x % P) + (% Tahil x % P))/100

% Ca: ((% Baklagil x % Ca) + (% Tahil x %
Ca))/100

% Mg: ((% Baklagil x % Mg) + (% Tahil x %
Mg))/100

Elde edilen sonuglar MSTAT-C istatistik paket
programt kullanilarak Tesadiif Bloklart Deneme Dese-
nine gore analiz edilmistir. Islemler arasindaki farkli-
liklar Duncan ¢oklu karsilastirma testi ile ortaya ko-
nulmustur.

3. Arastirma Sonuglari ve Tartisma

Farkli karisim oranlarinin ele alindig1 denemede gi-
¢eklenme baglangicinda yapilan bigimde elde edilen
degerler Cizelge 3, 4 ve 5’te verilmigtir. Otun ham
protein verimi iizerinde yillar ve islemlerin etkisi ¢ok
onemli (p<0.01) olmustur. Ilk y1l ham protein verimi
46.13 (% 100T) — 181.27 kg/da (% 75MF+25A) ara-
sinda degismistir. ikinci yilda ham protein verimi en
yiiksek 150.70 kg/da ile % 100YB, 144.73 kg/da ile %

50MF+50A ve 139.93 kg/da ile % 75YB+25A, en
diistik ise 47.93 kg/da ile % 100T islemlerinden elde
edilmistir.

Arpa, tritikaleye oranla daha yiiksek ham protein
oranina sahip olan (Tan ve Serin, 1997) ve tahillar
igerisinde erkencilik 6zelligiyle ¢igeklenme donemine
kadar vejetatif gelismesini biiylik oranda tamamlayan
bir bitkidir. Dolayisiyla her iki yilda da yiiksek kuru ot
verimi nedeniyle, yiiksek ham protein verimine sahip
olmustur (Cizelge 3). Baklagiller arasinda birinci yilda
macar figi, ikinci yilda yem bezelyesi en yiiksek ham
protein verimine sahip olmustur. Karigim parsellerine
bakildiginda ise, birinci yil yaygin figin arpa ile, yem
bezelyesinin tritikale ile, ikinci yilda ise macar figinin
arpa ile karisimlar1 disinda kalan diger islemlerde bak-
lagil oraninin artmasi ile ham protein verimin arttig
goriilmektedir. Ayrica calismada karigimlarda macar
figinin bulundugu parsellerin ham protein veriminin
daha yiiksek oldugu goriilmektedir (Cizelge 3). Bu
durum diger baklagillere oranla macar figinin arpa ve
tritikale ile karisim olusturmada daha uyumlu oldugunu
gostermektedir. Caligmada birinci yil belirlenen ham
protein veriminin ikinci yildan yiiksek oldugu goriil-
mektedir (Cizelge 3). Bu durum ¢alismanin ikinci y1-
linda mayis ay1 icerisinde diisen yagis miktarinin fazla
olmas1 nedeniyle baklagillerin ¢iiriimesinden kaynak-
lanmigtir. Ciirlime nedeniyle botanik kompozisyonda
baklagil oraninin azalmasindan dolay1 bu yilda, ilk yila
oranla daha diisiik ham protein verimi elde edilebilmis-
tir.

Calismadan elde edilen ham protein verimi ile ilgili
degerler farkli arastiricilarin sonuglart (42.90-184.10
kg/da) (A¢ikgdz ve Cakmakel, 1986; Aydin ve Tosun,
1991; Iptas ve Yilmaz; 1998; Iptas ve Yilmaz, 1999;
Kokten ve ark., 2003; Aksoy ve Nursoy, 2010; Tas,
2010; Asc1 ve ark., 2015) ile uyumlu olmustur.
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Cizelge 3
Cigeklenme doneminde hasat edilen baklagil tahil karigimlarinin otunda belirlenen ham protein verimi (kg/da) ile ADF
ve NDF oranlari (%)
Islemler Ham protein verimi** ADF ** NDF**
2012-2013 2014-2015 2012-2013 2014-2015 2012-2013* 2014-2015**
100mr 156.60 abc 109.07 def 25.74 ¢ 32.04 ef 48.24 cde 47.74 fg
100vg 112.40 def 54.80 1 27.80 cde 30.30f 43.66e 45.02¢g
100yg 103.30 ef 150.70 a 26.80 de 32.23 ef 43.99e 4394 ¢
100 46.13¢g 47.93 i 33.40 ab 36.53a 56.54 ab 67.67 a
100, 46.97g 128.93 bcd 33.64a 35.02 a-d 59.22 a 66.72 a
50mr-504  166.03 abc 144.73 ab 31.27 abc 35.72 abc 55.32 abc 63.29 abc
75ur-255 181.27 a 116.23 de 28.82 cde 35.00 a-d 52.59 a-d 62.47 abc
50me-507  162.57 abc 96.20 efg 31.11ad 34.22 b-e 51.13 a-e 54.87 de
75ur-251 172.10 ab 107.43 def 29.07 cde 32.95 de 50.77 b-e 52.10 ef
50y¢-504 163.03 abc 122.17 cd 30.89 a-d 34.58 b-e 55.74 abc 65.01 ab
75ye-254 120.87 def 124.63 bed 29.06 cde 34.44 b-e 53.38 a-d 62.28 abc
50vg-507 134.87 cde 80.10 gh 29.70 a-e 32.76 def 53.26 a-d 55.96 de
75vg-257  144.00 bed 89.00 fgh 28.06 cde 33.02 cde 53.05 a-d 53.13 ef
50vg-50n 114.60 def 116.63 de 29.28 de 34.12 b-e 51.30 a-e 59.50 bcd
75vg-25a 162.70 abc 139.93 abc 28.81 cde 33.00 cde 50.79 b-e 55.65 de
50vg-50r 138.83 cd 72.13 29.46 de 34.56 b-e 53.61 a-d 59.54 bed
75yp-257 133.53 cde 94.23 fg 28.99 cde 34.14 b-e 52.35 a-d 58.01 cde
Ortalama 132.92 A** 10558 B**  29.52 B** 33.85 A** 52.06 B** 57.23 A**

(*) 0.05 diizeyinde, (**) 0.01 diizeyinde 6nemli

Cizelge 3’de gorildiigii gibi ADF oranlar1 bakimin-
dan islemler arasinda farklilik ¢ok onemli (p<0.01),
NDF oranlar1 bakimindan ise ilk yil iglemler arasindaki
farklilik % 5, ikinci yilda % 1 ihtimal seviyesinde
onemli olmustur. Ayrica g¢igeklenme baslangicinda
yapilan hasatta ADF ve NDF oranlar1 bakimindan
yillar arasinda ¢ok 6nemli (p<0.01) diizeyde farklilik
olmustur.

Genel olarak baklagillere gore tahillarin ADF ve
NDF oranlarinin daha yiiksek oldugu goriilmektedir
(Cizelge 3). Giiliimser, (2016) Macar figi arpa karigim
calismasinda ve Ghanbari—-Bonjar ve Lee (2003)’de
bugday ile bakla ¢alismalarinda baklagillerin ADF ve
NDF oraninin daha diisiik oldugunu bildirmislerdir.
Ayrica karisimlarda baklagil oraninin artmasiyla ADF
ve NDF oraninin diismesi Cagan ve Yilmaz (2015)’mn
bulgulari ile uyum gostermektedir.

Cizelge 4’de gorildiigi iizere, 2012-2013 yili en
yiliksek Ca orani yalin yaygin fig (% 1.550), yalin yem
bezelyesi (% 1.450) en diisiik ise yalin arpa (% 0.287)
ve yalin tritikale (% 0.397) islemlerinde belirlenmistir.
Caligmanin ikinci yilinda belirlenen kalsiyum oranlari
ise % 0.333 — 1.577 arasinda degismistir. Calismada
birinci yildaki yalin arpa (% 0.287) parseli disinda
kalan tiim islemlerde belirlenen Ca oranlart kaba yem-
lerde bulunmasi gereken degerin (% 0.3) (Kidambi ve
ark., 1989) iizerinde olmustur.

Islemlerden elde edilen P igerigi birinci yilda %
0.347 (yalin tritikale) - 0.420 (yalin macarfigi) arasinda
degismistir. Tkinci yilda en yiisek P oran1 % 0.527 ile
yalin yem bezelyesi, en diigik ise % 0.313 ile yalin
tritikale parsellerinde belirlenmistir (Cizelge 4).

Hayvanlarin P ihtiyaclarinin karsilanmasi i¢in yem-
lerde P oraninin % 0.2 olmasi istenir (Anon, 1971).
Calismada tiim islemlerde belirlenen P oranlari istenen
diizeyin lizerinde olmustur.

Yemlerdeki mineral maddelerin yeterli ve bu mine-
raller arasindaki oranlarin uygun smirlar igerisinde
olmast hayvan sagligi agisindan olduk¢a oOnemlidir.
Ornegin tahillarda fazla miktarda bulunan K gevis
getiren hayvanlarin kanindaki Mg seviyesinin diisme-
sine neden olmaktadir (Tan ve Serin, 1997). Mg orani-
nin diigmesi ise Ca ve P oranlarini etkilemektedir.
Cilinkii magnezyum, kalsiyum ve fosforun fonksiyo-
nunda ve dagiliminda gorev yapmaktadir (Kumar ve
Soni, 2014). Dolayisiyla otun Ca/P ve K/(CatMg)
oranlarinin belirlenmesi gerekmektedir. Bitkilerde Ca/P
oraninin 2:1 olmasinin uygun oldugu, fakat hayvanlarin
yeterli miktarda D vitamini aldig1 takdirde bu oranin
7:1’e kadar tolere edilebilecegi bildirilmektedir (Barnes
ve ark., 1990; Buxton ve Fales, 1994). Ancak, bu ora-
nin fazla olmasi hayvanlarda siit hummasina sebep
olmaktadir. Calismada en yiiksek Ca/P orami yalin
baklagillerde, en diisiik ise yalin tahillarda belirlenmis-
tir (Cizelge 4). Buna gore Ca/P oranina iliskin yalin
baklagillerde daha yiiksek risk oldugu ve bu durumun
karigik ekimle bertaraf edilebilecegi goriilmiistiir (Ci-
zelge 4). Ayrica, karisgimlarda Ca/P oraninin 2:1°den
kiigiik oldugu islemler olsa da, 7:1 oranindan yiiksek
hi¢ bir deger goriilmemis ve tiim islemler istenen diize-
yin arasinda olmustur.
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Cizelge 4
Cigeklenme doneminde hasat edilen baklagil tahil karisimlarinin otunda belirlenen Ca ve P igerikleri ile Ca/P oranlar1
(%)
Ca** P Ca/P**
2012-2013 2014-2015 2012-2013** 2014-2015 2012-2013 2014-2015
100 1.317Db 1.330 ab 0.423 a 0.457 3.113b 2.910ab
100y 1.550a 1577 a 0.393 b 0.487 3.944a 3.238a
100vg 1.450a 1.370a 0.427 a 0.527 3.396 ab 2.600 bc
100 0.397e 0.390 gh 0.347d 0.313 1.144 de 1.246 fg
100, 0.287¢ 0.333h 0.350d 0.407 0.820e 0.818¢g
50me-50, 0.703 d 0.597 eh 0.350d 0.410 2.009 bc 1.456 ef
75me-255 0.687 d 0.540 gh 0.393 b 0.407 1.748 cd 1.327 fg
50me-50+  0.863 ¢ 0.843 cde 0.380 bcd 0.440 2.271b 1.916 de
75me-257  0.747 cd 0.820 c-f 0.380 bcd 0.443 1.966 c 1.851e
50yg-50, 0.743 cd 0.720 d-f 0.353d 0.420 2.105 bc 1.714 ¢
75v-25, 0.677d 0.653 d-g 0.363 bcd 0.440 1.865¢c 1.484 ef
50ye-50r 0.693d 1.077 bc 0.387 bc 0.440 1.791 cd 2.448 bcd
75ye-25¢ 0.697 d 1.077 bc 0.363 bcd 0.440 1.920c 2.448 bcd
50yg-50, 0.787 cd 0.547 fgh 0.353d 0.430 2.229b 1.272 fy
75yg-255 0.727 cd 0.813 c-f 0.377 bcd 0.400 1.928¢c 2.033d
50yg-507 0.760 cd 0.813 c-f 0.367bcd 0.410 2.071 bc 1.983 de
75yg-257 0.717 cd 0.927 cd 0.357 cd 0.413 2.008 ¢ 2.245 cd
Ortalama 0.812 B** 0.849 A** 0.374 B** 0.428 A** 2.171 A** 1.942 B**

(*) 0.05 diizeyinde, (**) 0.01 diizeyinde 6nemli

Cizelge 5

Cigeklenme doneminde hasat edilen baklagil tahil karigimlarinin otunda belirlenen K ve Mg igerikleri ile K/(Ca+Mg)

oranlar1 (%)

K** Mg** K/(Ca+Mg)
2012-2013 2014-2015 2012-2013 2014-2015 2012-2013* 2014-2015**
100 2.133a 1910a 0.273a 0.230 b 1.342 cd 1.224f
100y 1.910 abc 1.903a 0.267 a 0.330a 1.051d 0.998 g
100yg 1.990 ab 1.613 abc 0.257 a 0.227b 1.166 cd 1.010¢g
100¢ 1.207d 1.143 ¢ 0.173 de 0.063 f 2.118 a 2.523 ab
100, 0.907 e 1.187 fg 0.147 e 0.073 ef 2.090 ab 2.924 b
50me-505  1.613 bed 1.417 b-f 0.207 bed 0.127 def 1.773 bc 1.957 bc
75ue-255  1.503 cd 1.503 bcd 0.207 bcd 0.150 b-e 1.681 bc 2.178 b
50me-50r 1.450d 1.457 b-e 0.220b 0.153 b-e 1.339 cd 1.463d
75ue-25r 1.370d 1.390 b-f 0.183 cd 0.170 bcd 1.473c 1.404 d
50v¢-504 1.317 d 1.390 b-f 0.193 bcd 0.097 def 1.407 ¢ 1.701c
75ve-25, 1.350d 1.530 bc 0.197 bed 0.120 def 1.545 be 1.979 bc
50v¢-50r 1.567 cd 1.280 d-g 0.221b 0.213 bc 1.714 bc 0.992 g
75ve-251 1.240d 1.367 c-g 0.180 cd 0.113 def 1414 ¢c 1.149fg
50vg-50, 1.250d 1.427 b-e 0.200 bcd 0.100 def 1.266 cd 2.200 b
75vg-255 1.253d 1.277 d-g 0.210 bc 0.137 c-f 1.337 cd 1.344 de
50yg-507 1.267 d 1.223 efg 0.177 cde 0.153 b-e 1.352 cd 1.266 ef
75vg-257 1.423d 1.483 bcd 0.193 becd 0.153 b-e 1.564 bc 1.373 de
Ortalama 1.498 A** 1.441 B** 0.208 A** 0.153 B** 1.502 B** 1.619 A**

(*) 0.05 diizeyinde, (**) 0.01 diizeyinde 6nemli

Calismada en yiiksek potasyum orami her iki yilda
da yalin baklagillerden elde edilmistir. En diisiik K
orani ise birinci yilda yalin tritikale (% 0.727), ikinci
yilda ise % 0.647 ile yalin arpa parsellerinden elde
edilmistir (Cizelge 5). Konu ile ilgili farkli aragtiricilar
tarafindan yiiriitilen ¢alismalarda K oran1t % 1.41 ile
2.81 arasinda degismistir (Cimrin ve ark., 2001; Karaca
ve Cimrin, 2002). Calisma sonucunda elde edilen K
oranlari, diger arastiricilarin bildirdigi bulgular ile
uyum gostermedir.

Karisimlarin Mg igerigi birinci yilda % 0.147-
0.273, ikinci yilda ise % 0.063-0.330 arasinda degis-
mistir. Ruminatlarin makro besin elementi ihtiyacinin
karsilanmasi i¢in gerekli olan en az Mg oraninin % 0.1
olmasi gerekir (Anon, 1971). Caligmada ikinci y1l yalin
tahillar diginda kalan iglemlerde elde edilen Mg igerigi
bu ihtiyaci kargilamaktadir.

Yem bitkilerinde mineral maddelerin yeterli ve uy-
gun olmamasi sonucunda ortaya ¢ikan diger bir hasta-
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lik da cayir tetanisidir. Bu hastaligin ortaya ¢ikmamasi
i¢in yem bitkileri otunda K/(Ca+Mg) oraninin 2.2’den
kiiclik olmas1 gerekmektedir (Kidambi ve ark., 1989).
Arastirma sonucunda en diisiik K/(Ca+Mg) oranm1 yalin
baklagillerde, en yiiksek ise yalin tahillarda belirlen-
mistir. Ayrica ¢alismanin ikinci yilinda yalin tritikale
(2.523) ve yalin arpa (2.924) disinda kalan tiim iglem-
lerde K/(Cat+Mg) orani ¢ayir tetanisi riski yoniinden
yem bitkilerinde istenen diizeyin (2.2) altinda olmugtur
(Cizelge 5).

Ot hasadmin siit olum déneminde yapildig: ikinci
caligmada karisimlardan elde edilen verim ve Kkalite
ozellikleri Cizelge 6, 7 ve 8’de goriilmektedir. Ham
protein verimi bakimindan yillar ve islemler arasinda
onemli diizeyde (p<0.01) f3arklilik olmustur (Cizelge
6). Buna gore, birinci yilda en yiiksek ham protein
verimi istatistiksel olarak ayni grupta yer alan %
100YB (145.60 kg/da), % 75MF+25T (161.10 kg/da),
% 50MF+50A (154.17 kg/da) ve % 50MF+50T
(140.00 kg/da), ikinci yilda ise % 100YB (166.37
kg/da), % 50MF+50A ve % 75YB+25A (156.10 kg/da)
islemlerinden elde edilmistir. En diisiik ham protein
verimi ise her iki yilda da yalin tahillardan (sirasiyla
48.53-38.20 kg/da ve 84.60-85.00 kg/da) elde edilmis-
tir (Cizelge 6). Caligmadan elde edilen ham protein
verimi ile ilgili bulgular Altinok ve Hakyemez (2002)
ile uyumludur.

Tritikale, arpadan daha ge¢ olgunlagsmaktadir ve ¢i-
ceklenme doneminden sonra da vejetatif biiylimeye
devam etmektedir (Mut ve ark., 2006). Bu yiizden
arpaya oranla her iki yilda da daha yiiksek ham protein
verimine sahip olmustur (Cizelge 6). Baklagiller ara-
sinda ise, yem bezelyesi her iki yilda da en yiiksek ham
protein verimine sahip olmustur. Karigimlarda otun
protein verimine baklagillerin katkisinin yeterince
yansimadig1 goriilmektedir. Bu durum denemede tahil-
larin daha baskin oldugunu ve ekim oranlarinin otun
kompozisyonuna tam olarak yansimadiginmi gostermek-
tedir. Bu nedenle karigimlarin protein veriminde pro-
tein oranlarindan daha ¢ok ot verimi daha belirleyici
olmustur. Ayrica, ikinci yil yagisin yiiksek olmasi
nedeniyle bitkiler daha fazla biiylimils ve ot verimi,
dolayisiyla ham protein verimi daha yiiksek olmustur
(Cizelge 6).

ADF oramn tizerinde ilk yil islemlerin etkisi goriil-
mezken, ikinci yilda 6nemli diizeyde etkili olduklar
goriilmektedir. NDF oranlari bakimindan ise her iki
yilda da islemler arasindaki fark ¢cok énemli (p<0.01)
olmustur. Ayrica yillar arasinda ADF ve NDF oranlari
bakimindan istatistiksel olarak fark ¢ok Onemli
(p<0.01) olmustur. Buna goére en yiiksek ADF ve NDF
orani yalin tahillarda, en diisiik ise yalin baklagillerde
belirlenmistir (Cizelge 6). Caligmanin ilk yilinda ADF
ve NDF oranlarinin karisimdaki bugdaygil oraniyla
paralellik gostermesi, diger taraftan da artan baklagil
orantyla azalmasi Yildirim ve Parlak (2016) ile benzer-
lik gostermektedir.

Cizelge 7 incelendiginde, birinci ve ikinci yil Ca
orant % 0.330 — 1.287 ve % 0.277 — 1.520 arasinda
degismistir. Calismada ikinci yildaki yalin tritikalepar-
seli (% 0.277) disinda kalan tiim islemlerde belirlenen
Ca oranlar1 kaba yemlerde bulunmasi gereken degerin
(% 0.3) (Kidambi ve ark., 1989) iizerinde olmustur.

En yiiksek P igerigi birinci ve ikinci yilda yalin
baklagillerden, en diisiik ise her iki yilda da %
0.303 ve % 0.283 ile yalin arpa isleminden elde edil-
migtir. En yiiksek Ca/P orani yalin baklagillerde, en
diistik ise yalin tahillarda belirlenmistir. Hayvanlarin
yeterli miktarda D vitamini aldig: takdirde bitkilerde
Ca/P oraninin 7/1’°e kadar tolere edilebildigi diisiiniiliir-
se, tim iglemlerin bu seviyenin altinda oldugu goriil-
miistiir (Cizelge 7).

En yiiksek K igerigi, birinci y1l % 1.503 olarak ya-
lin  macar figi, ikinci yil ise % 1.897 ile
% 100YB ve % 1.670 ile % 100MF islemlerinden elde
edilmistir. En diisiik K oran1 birinci yilda % 100T (%
0.727), ikinci yilda % 100A (% 0.647) parsellerinde
belirlenmistir (Cizelge 8).

En yiiksek Mg orant her iki yilda da yalin yem be-
zelyesi, en diisiik ise birinci y1lda yalin arpa (% 0.107),
ikinci yilda ise yalin arpa ve yaln tritikale (% 0.063-
0.053) islemlerinde belirlenmistir. Bununla birlikte
¢alismanin ikinci yilinda % 100T (2.312) disinda kalan
tim islemlerde K/(Ca+Mg) orani gayir tetanisi riski
yoniinden yem bitkilerinde istenen diizeyin (2.2) altin-
da olmustur (Cizelge 8).

4. Sonug¢

Calismanin her iki yilinda ¢igeklenme baslangict
zamaninda hasat edilen parsellerde en yiiksek ham
protein verimi % 50MF : % 50A ve % 75MF : % 25A,
siit olum doneminde ise % 100YB ve % SOMF : % 50A
islemlerinden elde edilmistir. Caligmada en diisiik ADF
ve NDF oranmi yalin baklagillerde, en yiiksek ise yalin
tahillarda bulunmus, karigimlarda ise birka¢ islem
disinda baklagil oranmin artmasiyla ADF ve NDF
oranlar1 diismiistiir.

Tim islemlerde belirlenen besin elementlerinin
hayvanlarm ihtiyacinin karsilanmasi igin gerekli olan
sinirlar i¢inde oldugu belirlenmistir. Bununla birlikte
tim islemlerde belirlenen Ca/P oraninin istenen diizey-
de oldugu, K/(Ca+Mg) oraninin ise sadece yalin tahil-
larda 2:2 diizeyinin tizerinde oldugu tespit edilmistir.

Sonug olarak, Yozgat ekolojik kosullarinda Macar
figi + arpa karigimlarinin kullanilabilecegi ve erken
yapilacak hasat i¢in %50 : %50 ve %75 : %25, geg
yapilacak hasat icin ise % 50 : %50 Macar figi: arpa
ekim oraniyla ekilmelerinin uygun olabilecegi sonucu-
na_varimistir.
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Siit olum doéneminde hasat edilen baklagil tahil karisimlarinin otunda belirlenen ham protein verimi (kg/da)ile ADF ve
NDF oranlar1 (%)

Islemler Ham protein verimi ** ADF NDF**
2012-2013 2014-2015 2012-2013 2014-2015** 2012-2013 2014-2015
100me 101.37c 111.37 cde 32.76 33.27 ef 53.28d 47.99 f
100v¢ 120.73 bc 47479 34.40 32.33f 4452 f 49.22 f
100yg 145.60 ab 166.37 a 33.82 34.67 c-f 50.37 e 4781 f
100 48.53d 84.60 f 38.79 37.55ab 70.32a 69.93a
100, 38.20d 85.00 f 39.24 38.68a 68.97 a 69.35a
50me-504 154.17 a 155.53 a 36.76 37.81lab 62.15 bc 69.21a
75umr-254 109.33c 127.87 bc 36.60 36.88 abc 59.48 bcd 67.69 ab
50me-507  140.00 ab 111.03 cde 35.17 36.82 abc 58.90 bcd 62.73 bc
75ue-257 161.10a 111.53 cde 38.31 34.79 c-e 59.37 bed 61.50 bed
50y¢-505 100.23cC 94.97 def 37.19 36.30 a-d 62.57b 65.35b
75yr-254 9347cC 88.10 ef 37.39 36.38 abc 63.39b 63.79b
50y¢-50r 106.40c 118.30 cd 36.16 37.10 abc 62.39b 64.32b
75ye-257r 102.33¢C 115.60 cd 38.25 35.48 b-e 63.23b 62.30 bed
50yg-50 98.20cC 127.10 be 37.46 35.35b-e 57.78 cd 66.49 b
75yg-255 102.63 ¢ 156.10 a 37.62 34.71 c-f 62.13 bc 58.33d
50yg-501 96.27cC 113.17 cde 36.28 36.26 a-d 62.92 b 69.43 a
75yg-257 102.17 ¢ 146.73 b 34.66 35.85 bcd 57.19d 61.96 bcd
Ortalama 107.01 B**  115.34 A**  36.52 A** 35.89 B** 59.94 B** 62.20 A**

(*) 0.05 diizeyinde, (**) 0.01 diizeyinde 6nemli

Cizelge 7
Siit olum doneminde hasat edilen baklagil tahil karigimlarinin otunda belirlenen Ca ve P igerikleri ile Ca/P oranlar1 (%)
Ca** pr Ca/P**
2012-2013 2014-2015 2012-2013 2014-2015 2012-2013 2014-2015
100pmr 1.267 a 1.217b 0.377 abc 0.367 abc 3.361la 3.316 b
100y 1.263a 1.227b 0.383 ab 0.370 ab 3.298 ab 3.316 b
100yg 1.287a 1520 a 0.390a 0.387a 3.300 ab 3.928a
100; 0.377 de 0.277¢g 0.317 ef 0.307 gh 1.189¢e 0.9021
100, 0.330e 0.300 g 0.303 f 0.283 h 1.089 e 1.060 1
50me-50a 0.837 be 0.537 f 0.370 a-d 0.347 b-¢e 2.262 cd 1.548 h
75mr-25a 0.930ab 0.580 f 0.330 def 0.353 b-e 2.818b 1.643 gh
50mr-507  0.713 b-e 0.787d 0.343 b-f 0.313fg 2.079 cd 2.514d
75ur-251 0.643 b-e 0.800d 0.337c-f 0.337 def 1.908d 2.374 de
50vf-505 0.773 b-e 0.553 f 0.327 ef 0.343 b-e 2.364 cd 1.612h
75v-255 0.787 b-e 0.737 de 0.333 def 0.370 ab 2.363 cd 1.992 efg
50v¢-50r 0.767 b-e 0.687 e 0.340 c-f 0.350 b-e 2.256 cd 1.963 efg
75ve-251  0.690 b-e 0.767 de 0.327 ef 0.327 efg 2.110cd 2.346 de
50vg-50, 0.760 b-e 0.757 de 0.343 b-f 0.363 a-d 2.216 cd 2.085 ef
75yg-254 0.907 ab 0.917¢c 0.357 a-e 0.357 bcd 2541 ¢ 2.569 ¢
50vg-50r 0.633 b-e 0.577f 0.340 c-f 0.340 c-f 1.862d 1.697 gh
75vp-257 0.687 b-e 0.830 cd 0.340 c-f 0.327 efg 2.021 cd 2.538¢
Ortalama 0.803 A** 0.769 B** 0.345 A** 0.344 B** 2.328 A** 2.235 B**

(*) 0.05 diizeyinde, (**) 0.01 diizeyinde onemli
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Cizelge 8
Siit olum déneminde hasat edilen baklagil tahil karigimlarinin otunda belirlenen Kve Mg igerikleriile K/(Ca+Mg) oran-
lar1 (%)
K (%) Mg** K/(Ca+Mg)**
2012-2013 2014-2015** 2012-2013 2014-2015 2012-2013 2014-2015
100 1.503 1.670 ab 0.210 bc 0.190 ¢ 1.018d 1.187 de
100v¢ 1.357 1.333 bc 0.223b 0.290 b 0.913 de 0.879 ef
100vg 1.300 1.897 a 0.283 a 0.340 a 0.828 e 1.020e
100 0.727 0.763 de 0.123 ef 0.053h 1.454 ab 2312a
100, 0.740 0.647 ¢ 0.107 f 0.063 h 1.693 a 1.782b
50me-504  0.800 0.887 cde 0.163 cde 0.077 gh 0.800 e 1.445¢
75me-255  1.037 0.963 cde 0.167 cde 0.110 ef 0.945d 1.39% ¢
S50pve-50r  1.040 1.133 cde 0.190 bcd 0.093fg 1.152d 1.288 cd
75ue-25r  1.110 1.033 cde 0.160 cde 0.120 de 1.382b 1.123de
50ye-505 1.117 1.163 cde 0.180 bed 0.127 de 1.172 bc 1.710 bc
75y-255  0.960 1.160 cd 0.177 bed 0.177c 0.996 d 1.269d
50v¢-50r  1.263 0.803 de 0.177 bed 0.143d 1.338 be 0.967 de
T5vg-25¢  1.127 1.050 cde 0.153 def 0.173¢ 1.337 bc 1.117 de
50yg-50, 0.897 1.137 cde 0.163 cde 0.140d 0.972d 1.268d
75yg-25, 0.837 0.837 de 0.173 b-e 0.187c 0.775e 0.758 f
50yg-507 1.043 1.110 cde 0.150 def 0.073 gh 1.332b 1.708 bc
75yg-257  0.940 0.893 cde 0.197 bed 0.110 ef 1.063 de 0.950 de
Ortalama 1.047 B** 1.087 A** 0.176 A** 0.145 B** 1.127 B** 1.298 A**

(*) 0.05 diizeyinde, (**) 0.01 diizeyinde 6nemli
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Most vineyards around the world are established in regions exposed to seasonal
drought where soil and atmospheric water deficits, together with high tempera-
tures, exert large constraints on grapevines. Therefore, the increasing demand
for vineyard irrigation requires an improvement in the efficiency of water use,
such as deficit irrigation to allow plants withstand mild water stress. The pre-
sent study was performed to reveal certain leaf physiological bases of grape-
vine responses to mild water deficits under various rootstock effects. Two
irrigation levels (field capacity and 50% of field capacity) were applied to two
years old vines of ‘Michele Palieri’ table grape cultivar, using 5 different root-
stock, including own rooted vines. Investigations revealed that rootstocks have
remarkable effects on leaf greenness (estimation of leaf chlorophyll content by
SPAD meter readings) and slight effects on leaf temperature. Leaf tissue densi-
ty also changed according to the rootstock use. Overall, deficit irrigation at
40% of field capacity may be a potential deficit irrigation program for grape-
vines when accurately optimized according to specific requirements of differ-
ent grapevine genotypes.

1. Introduction

Majority of the vineyard regions are exposed to
seasonal drought across the world. Water deficits be-
come a limiting factor in grape production with an
increase in aridity predicted in the near future accord-
ing to global climate models (IPCC, 2007). Along with
the irrigation water shortage, global warming is also
negatively affecting the growth of grapevines. The
negative impact of climate change has been indicated
by changes in phenology and earlier harvests observed
many part of the world (Jones and Davis,
2000; Webb et al., 2007). Studies have revealed that
water shortage is also occurring in cool climate wine
regions that exhibit special topography (van Leeuwen
and Seguin 2006; Zso6fi et al., 2009). Although, moder-
ate water deficit is frequently recommended to promote
the expression of high enological potential without
altering yield in wine grapes, most vineyards for table

* Corresponding author: asabir@selcuk.edu.tr

grape production are seriously threatened by ever-
increasing water shortage. Specifically, under the sim-
ultaneous influences of high evaporative demand (dry,
warm air) and soil water deficit, plant tissues start
dehydrating with detrimental impacts on production
and berry quality (Joneset al., 2005; Delucet al.,
2009). The frequency of extreme heat wave and water
shortage events such as heat waves are also predicted
to increase, with negative effects on physiology, yield
and quality of grapes. Although the vine develops cer-
tain physiological strategies, as illustrated in Fig. 1, to
cope with moderate drought stress, excessive tempera-
tures under drought conditions may lead to massive
leaf shedding, with a consequent source—sink imbal-
ance. These effects are unlikely to be uniform across
the varieties and the rootstocks used (Schultz
2000; Jones et al., 2005). Experimental studies suggest
that the constraints posed by climate change require
adaptive management, namely irrigation to stabilize
yield, maintaining or improving wine quality.
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Fig. 1. Physiolocial responses of grapevines to water deficit

In order to prepare for the future, viticulture should
adapt by efficient use of water while maintaining grape
yield and quality. Vineyard establishment and man-
agement practices should be considered as valuable
short-term solutions (Garcia de Cortazar Atauri 2006;
Duchéne et al., 2010; Ripoche et al., 2010). But, addi-
tional strategies are needed, including the use of suita-
ble plant material in cultivars and rootstocks. This
necessitates a comprehensive and reliable knowledge
of the physiological impacts of drought on grape yield
and quality.

Plant traits determine the genotypic differences in
performance under a given environmetal condition
(Garnier and Navas 2012). In this regard, leaf growth
and physiology are fundamental for ecosystem func-
tioning, being related with important processes. Leaf
parameters serve simple indicators of water stress since
the leaves accurately respond to mild or moderate wa-
ter deficit (Witkowski and Lamont 1991; Poorter et al.,
2009; Pellegrino et al., 2005; Zufferey et al., 2011).

The present study was designed to reveal the sea-
sonal changes of leaf temperature, tissue density and
greenness (as indicator for chlorophyll content) in
‘Michele Palieri’ grapevines in response to deficit
irrigation under relatively high air temperature condi-
tioned in glasshouse.

2. Material and Method

The experiment was conducted during 2016 grow-
ing season at the experimental glasshouse in the Facul-
ty of Agriculture, Selcuk University, Konya (Turkey).
The study was conducted on two years old healthy
vines of 'Michele Palieri' cultivar (Fig. 2). Two irriga-
tion strategies [Full Irrigation (FI) and Deficit Irriga-
tion (DI)] were applied to ‘Michele Palieri’ grapevines
grafted on on Kober 5 BB (5 BB; V. berlandieri

Planch. x V. riparia Michx.), Richter 99 (99 R; V. ri-
paria Mich x V. rupestris Scheele), Richter 110 (110
R; V. riparia Mich x V. rupestris Scheele), 140 Rug-
geri (140 Ru; V. riparia Mich x V. rupestris Scheele),
44-53 Malégue (44-53 M; V. riparia Mich x V.
rupestris Scheele) or grown on own roots. Initially, two
years old vines cultivated in equal sized pots (about 70
L in solid volume containing sterile peat and perlite).
Experimental vines were selected on the basis of ho-
mogeneity in development. Irrigation treatments were
replicated three times in randomized blocks, with two
vines per replicate. The vines were placed in east-west
oriented rows with the spaces 0.5 x 1 m. The vines
were spur pruned to leave only the main shoot per
plant. Cultivation practices were performed similar to
the common practices of local growers. In canopy
management, shoot positioning was done in vertical
shoot positioned trellis system. The experimental vines
received the same cultural practices such as weed con-
trol, and pruning and drip irrigation for a logical com-
parision of treatments. The shoots were tied with thread
to wires 2.3 m above the pots to let plants grow on a
perpendicular position to ensure equally benefiting
from the sunlight (Sabir2013).

Fig. 2. A photo depicting the experimental glasshouse.
Irrigation treatments

Irrigations were programmed according to soil water
matric potential (¥m) levels using tensiometers (The
Irrometer Company, Riverside, CA) placed at a depth
of around 20 cm and approximately 12 cm from the
trunk, and were continuously applied from bud break to
the end of vegetation period. To verify the accuracy of
tensiometers for monitoring soil moisture, field capaci-
ty levels of growth medium were calculated. For
achieving this, two pots filled with known volume of
oven-dried growth media for each group of vines were
irrigated up to field capacity before imposing certain
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levels of soil moisture. To calculate the field capacity,
the pots were put in the large plastic buckets and wa-
tered with known quantity of water and kept for 6 h to
attain the field capacity. After six hours, the amount of
the drained water in the bucket was measured and was
subtracted from total amount of water applied initially
(Satisha et al., 2006). The calculated value was consid-
ered as the amount of the irrigation water that has to be
applied to attain 100% field capacity (FI). Fifty percent
of FI was considered as DI (Sabirand Kara2010). In
these conditions, tensiometers were employed for a
more realistic expression of soil water depletion in
terms of ¥m following the slightly modified procedure
described by Myburgh and van der Walt (2005).
Changes in Wm were continuously recorded with daily
readings at around 13:00 pm as well as before and after
irrigations (Okamoto et al., 2004). Repeated readings
during several days showed that the tensiometers read-
ings at midday (13.00 pm) were constantly around 0.8-
12 kPa (centibars) and 32-40 kPa for FI and DI condi-
tions, respectively. For DI, irrigation was started when
Wm reached 40 kPa and was terminated when the cal-
culated amount of water was applied to ensure 40% of
field capacity. The start value of watering for FI group
vines was adjusted to 12 kPa to ensure that the full
water amount of field capacity was given. To ensure
the uniformity of irrigation, the water was transported
directly into the pots by micro-irrigation systems con-
sisting of individual spaghetti tubes. Relatively higher
air temperature in the glasshouse was kept to simulate
the typical semi-arid Mediterranean climate. During
vegetation period, daily air temperature was recorded
with data logger (Ebro EBI 20 TH1) inside the glass-
house.

Measurements

The leaf temperatures (T Measurements were
performed on twelve leaves (6™ leaf of each main
shoot) from twelve individual vines between 09:30 and
11:30 h (Sabir and Yazar 2015). Fully expanded but
not senescent sun-exposed leaves at the outer canopy
were selected for measurement in order to minimize the
environmental effects (Greer and Weedon 2013). Simi-
lar area of the leaves were measured (Miranda et al.
2013), as instantaneous T, can be non-uniform over
such a large leaf. Approximate chlorophyll contents of
leaves (the 3" and 4" leaf at the shoot tips) were esti-
mated by using portable chlorophyll meter (Minolta
SPAD-502, Japan) and expressed as leaf greenness
index (Uddling et al. 2007). Leaf tissue density (D) as
(DM/FM) * 1000 (Bacelar et al. 2006).

Statistical analysis

A complete randomized block design with three
replicates (consisted of four grafted vines) was estab-
lished. Data were separately evaluated for each root-
stock by analysis of variance (ANOVA) and treatment
means were separated by Least Significant Differences
(LSD) test at P < 0.05. Analysis was performed with
SPSS program version 13.0 (SPSS Inc., Chicago, IL).

3. Results and Discussion

During hot summer days, midday air temperatures
often exceed 35 °C are common around the viticulture
region of Turkey. Therefore, in the present study, the
inside air temperature of the experimental glasshouse
was led to occur around 35+5.5 °C at midday by condi-
tioning the during the vegetation period (Fig. 3). Long
term extreme temperature stress has the chronic ad-
verse effects on vine physiology and development.
Such effects can vary according to conditions such as
rootstock usage. By this study, changes in certain leaf
physiological and tissue features of grafted or non-
grafted vines of ‘Michele Palieri’ cultivar have been
discussed with respect to water deficit.

G 44
o 38
3
5 32
g 26
£
2 20
=
b

Q N N Q o

Fig 3. Midday maximum air temperature (°C) in-
side the experimental glasshouse at measurement
times.

During the growth season, changes in leaf green-
ness (SPAD reading) of ‘Michele Palieri’ with respect
to moderate water stress under different rootstock ef-
fects were depicted in Fig 4. At the beginning of the
summer period, greenness values were similar between
the irrigation levels irrespective of rootstocks. During
the prolonged experimental period, significant differ-
ences occurred between the treatments. The increases
in plant biomass accompanying with the air tempera-
ture rises in glasshouse may result in higher water
demand, resulting the occurrence of such differences.
For example, the leaf greenness was 12.5% higher in
vines grafted on 99 R when subjected to DI. Similar,
but lower, difference was also found in vines grafted
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on 110 R (8.6%). On the other hand, leaf greenness did
not markedly change when 5 BB rootstock was used.
The response of own rooted vines did not vary signifi-
cantly with respect to irrigation water amount. The
findings imply that the rootstocks generally affected
the leaf greenness of grapevines subjected to different
irrigation levels. Genotypic differences among various
almond cultivars in response water deficit were also
reported by Kester and Gradziel (1996) and Yadollahi
et al. (2011). However, Flexas and Medrano (2002)
reported that water stress always reduces leaf greenness
in C3 plants leaves because of chlorophyll degradation.
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Fig 4. Changes in leaf greenness (SPAD reading) of
‘Michele Palieri’ with respect to moderate water stress
under different rootstock effects. (FI: Full Irrigation,
DI: Deficit Irrigation). Error bars represent standard
errors.
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Fig 5. Changes in leaf temperature (°C) of ‘Michele
Palieri’ with respect to moderate water stress under
different rootstock effects. (FI: Full Irrigation, DI:
Deficit Irrigation). Error bars represent standard errors.

Considering the findings shown in Fig 5, it can be
stated that leaf temperature response of ‘Michele Pal-
ieri’ grapevines did not display great alteration in re-
sponse to DI, except for certain fluctuations. The initial
leaf temperature values were between 32.8 C (DI treat-
ed vines on 99 R) and 37.8 C (FI treated vines on 44-53
M). Leaf temperature values between the irrigation
treatments were similar until the midseason
(01.08.2017) and afterwards it was higher in DI vines
grafted on 5 BB and 44-53 M. Later, the leaf tempera-
ture tended to draw similar course between the treat-
ments. Studying on the effects of irrigation water defi-
cit on olive trees cultivated under Mediterranean envi-
ronmental condition, Pliakoni and Nanos (2011) con-
cluded that leaf temperature were similar soon after
treatment initiation (July) and after the 1-month deficit
period (August).

On the other hand, it should be underlined that alt-
hough the air temperature was at the highest level of
vegetation period at around 21.08.2017, overall leaf
temperature values were in decrease tendency. This
finding suggest the general knowledge on the adaptive
strategies of most Vitis spp. genotypes to environmen-
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tal stress conditions, including the water shortage dur-
ing the arid season (Chaves et al. 2010).
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Fig 6. Changes in leaf tissue density (mg g™) of
‘Michele Palieri’ with respect to moderate water stress
under different rootstock effects. (FI: Full Irrigation,
DI: Deficit Irrigation). Values of bars indicated by
different letters identify significantly different groups
(P<0.05, LSD test). Error bars represent standard er-
rors.

Rootstocks differently affected the leaf tissue densi-
ty of ‘Michele Palieri’ grapevines subjected to different
irrigation levels (Fig. 6). Leaf tissue density values of
vines subjected to DI were significantly higher than
those of FI when grafted on 140 Ru or 4453 M. It is
well-known that more rigid cell walls may develop
under prolonged water deficits (Chaves et al., 2010),
affecting the transpiration rate and water statutes of
tissues. Alteration of leaf temperature in vines grafted
on 140 Ru and 4453 M may be related to differences of
tissue density resulting from DI treatment. Leaf mor-
pho-anatomy and related biochemistry (epicuticular
wax composition, lipid composition, mesophyll thick-
ness, etc.) play a significant role in explaining plant
adaptation to  water  stress  (Boyeret al.,
1997; Cameron et al., 2006). Significant differences
among V. vinifera have been reported in these charac-
teristics (Moutinho-Pereira et al., 2007). Grapevine is
generally considered a ‘drought-avoiding” species, with
an efficient stomatal control over transpiration (Schultz
2003).

Correlation between leaf temperature and leaf
greenness was depicted in Fig 7. The pooled data on
these parameters revealed that there was significant
negative correlation between leaf temperature and leaf
greenness. Reductions in leaf temperature were closely
associated with higher leaf greenness. Lighter leaf
color contributed to increased leaf temperature. Ability
of plants to provide cooling in the urban environment is
increasingly recognized.

- 38 y=-2,6148x+ 104,13
£ R2=0,4896
T 36 o e ©°
o R
o 34 ®
<
o.
w32
A
2 30 o® LIS
S
o 28
=T+]
§ 26
25 26 27 28 29

Leaf temperature (°C)

Fig 7. Correlation between leaf greenness and leaf
temperature

Plants use various mechanisms to regulate leaf
temperature one of which, probably, may be related
with leaf color regulation. Certain leaf traits and physi-
ological processes can influence the amount of radia-
tion absorbed by the leaf and how the absorbed heat is
later dissipated. Leaves, however, exhibit these multi-
ple traits simultaneously. Therefore, the relative contri-
bution of multiple traits to leaf temperature regulation,
and how do they rank in significance, in various types
of leaves, is still not well-understood.

4. Conclusion

Scarcity of irrigation water in the Mediterranean
Region urges the scientists for the improvement of
methods to reduce water use for agricultural produc-
tion. Deficit irrigation could potentially result in water
savings in the extensively cultivated grapevines. But
the level of water supply for deficit irrigation should be
accurately calculated with careful considerations on
several factors such as scion genotype, rootstock, soil
or climate characteristics. Preliminary results of the
present investigations imply that deficit irrigation at
50% of field capacity may be a potential deficit irriga-
tion program for grapevines. Nonetheless, future stud-
ies with comprehensive investigations will shed light
into specific requirements of different grapevine geno-

types.
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MAKALE BIiLGiSi OZET

Aspir ekiminin yayginlagsmamasinin en temel nedenlerden birisi veriminin
olduk¢a diisiik olmasidir. Kurak alanlara ekilen aspirin gelisme doneminde
aniden bastiran sicakliklar ve gittikge artan kuraklik verimini diisiirmektedir.
Halen tescilli gesitlerin Orta Anadolu da yazlik olarak ekilebilmesi ve ilkba-
harda gelisme periyodunun uzun bir déneminin kurak aylara rastlamasi verimin
diisiik olmasinin baglica sebebidir.
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Anahtar Kelimeler: Bahri Dagdas Uluslararasi Tarimsal Arastirma Enstitiisii’'nde, Yerel ve
Aspir ABD gen merkezinden temin edilen aspir popiilasyonlar1 2008-2015 yillar
Seleksiyon arasinda Konya sartlarinda Ekim ayinda kiglik olarak ekilerek soguga dayanik-
Cesit lilik yénﬁnden.selek‘siyo.na tab.i t.ut.ulmu.stur. o o .

Islah Kislik aspir ¢esidinin gelistirilmesiyle birlikte tipki bugday gibi aspir de

Ekim ayinda ekilerek, tohum veriminde yazliklara gére % 50 ye varan artiglar
saglanmigtir. Bunun yaninda yazlik aspir ¢esit gelistirme caligmalart devam
etmekte olup, BDYAS-4 yazlik aspir aday ¢esidinin yag oran1 % 35-37 arasin-
da degisirken, tohum veriminin mevcut tescilli gesitlerden daha yiiksek oldugu
belirlenmistir. Bu hattimiz 2016 yilinda GOKTURK ismiyle tescil ettirilmistir.

Safflower Breeding Activities in Bahri Dagdas International Agricultural Re-
search Institute

ARTICLE INFO ABSTRACT

One of the main reasons why safflower is not widely planted is that its

Avrticle history:
y yield is very low. Suddenly increasing temperatures and drought during growth

Received date: 07.04.2017 and development stages of safflower planted in arid areas affect adversely
Accepted date: 31.07.2017 yield. Why vyield of safflower is low is that currently registered varieties are
still planted in spring of the Central Anatolia and the most of course of its
Keywords: development stage in the spring coincides with period of drought, lack of rain.
Safflower Populations from USA gene bank and Turkish land races were fall planted
) to be exposed to cold tests under the field conditions of Konya, during the
Selection growing seasons from 2008 to 2015.
Variety Some of safflower lines selected from fall planted nurseries were superior
Breeding to the spring planted counterparts, 50 % higher yielding. On the other hand,

spring type germplasm development is still main priority of our safflower
breeding program. In this context, we already improved a spring type safflower
line, namely BDY AS-4, with oil content of 35-37 % and showing better yield
performance than currently registered cultivars do. Finally, this line was regis-

tered as GOKTURK in 2016.
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1.Giris

Uretim alanlarindaki artisa ragmen Tiirkiye nin
toplam yillik bitkisel yag iretimi, maalesef ihtiyaci
karsilayamamaktadir. Ihtiyag duyulan yag acig
ithalat yoluyla kapatilmaktadir (Babaoglu, 2006).

Konya ilinde 2015 yili verilerine gore 20 bin
dekar aspir ekilisi mevcut olup, ortalama verim
140 kg/da civarindadir (Anonymous, 2015).

Ureticiye yeni alternatifler sunarken bunlarin
benimsenebilmesi i¢in ¢ift¢i ve sanayicinin istekle-
ri gbz oniline almmalidir. Yag bitkileri tarimiin
ekonomikliligini etkileyen en Onemli faktorler
tohum verimi ve yag oranidir.

Ticari aspir ¢esitlerinin tohumlarinda % 25-40
arasinda yag bulunmaktadir. Ortalama % 75 ora-
ninda linoleik asit (omega-6) igeren aspir yagi,
Ozellikle damar sertligi (antherosclerosis) tedavi-
sinde ve yiiksek kan kolesteroliiniin diisiiriilmesin-
de kullanilabilecek diyet bitkisel yaglardan birisi-
dir (Weiss, 1971). Aspir yag1 ayrica yemeklik yag
tiretimi yaninda, ¢abuk kuruma 6zelligi nedeniyle
burusmaya ve yliksek neme dayanikli boya iireti-
minde de aranan bir maddedir (Weiss, 1983).

Ulkemiz ekolojik kosullarinin aspir yetistirici-
ligine olduk¢a uygun olmasi, mekanizasyon prob-
lemi bulunmamasi, yag kalitesinin yiiksek olmasi
(Baydar ve Turgut 1993) gibi avantajlar1 nedeniyle
aspir, ililkemizin yag acigimi kapatmaya yardimct
olacak bitkiler arasindadir.

Aspir 1slah ¢aligmalarinda en 6nemli problem-
lerden birisi yerel materyalin &zellikle yag orani
acisindan varyasyonunun dar olmasidir. Bu calis-
ma, aspirde ¢alisan arastirmacilara genis bir gene-
tik taban olusturularak yeni aspir g¢esitleri gelistir-
mede gerekli 1slah materyallerinin olusturulmasina
katki saglayacaktir.

2.Materyal ve Metot

2.1 Materyal

Aspir gesit gelistirmede kaynak materyal ola-
rak, ABD Tarim Bakanligi Gen Bankasindan te-
min edilen toplam 14 iilke mengeyli 111 adet aspir
genotipleri, tescilli ¢esitler (Balci, Linas, Dinger)
ve yerel popiilasyonlar kullanilmistir.

2.2 Metot

Islah ¢aligmalar li¢ asamada gerceklestirilmis-
tir.

1.Seleksiyon Caligmalari: Seleksiyon g¢alisma-
larinda teksel seleksiyon metodu kullanilmustir.
Karisik popiilasyonlardan tek bitkiler se¢ilmis, tek
bitki siralar1 olusturulmus, secgilen siralar gozlem
bahgesine alinmis, 6n verim, verim, bdlge verim
denemeleriyle hatlar degerlendirilmistir. Tk kade-
melerde daha c¢ok morfolojik ozellikler dikkate
alinirken son kademelerde yag orani, yag verimi
gibi karakterler dikkate alinmistir.

Seleksiyon ¢alismalarimiz yurt i¢i ve yurt dist
kokenli popiilasyonlardan seleksiyonla hatlar
olusturma ve bu hatlarda karakterizasyon c¢alisma-
larini ihtiva etmektedir.

2008 yilinda ilkbaharda ekilen yerli ve yabanct
popiilasyonlar igerisinden iistiinlik gosteren 245
adet tek bitki ayr1 siralar halinde her 10 sirada bir
sira Remzi Bey cesidi standart olarak ekilmistir.
Tohum verimi, yag orani, protein orani, bitki tipi
gibi 6zellikler yoniinden uygun bulunan 86 hat bir
sonraki kademeye aktarilmustir.

2009 yilinda bu 86 hat ve iki standart cesit
(Remzibey ve Dinger) ile ti¢ tekerriirlii olarak 6n
verim denemesi kurulmustur.

2010 yilinda bu hatlardan tohum verimi, yag
orani, yag verimi {iniformite gibi &zellikler yoniin-
den dstiinliik gosteren hatlarla verim denemesi
kurulmustur.

2011-2012 yillarinda Verim Denemesinden se-
gilen 11 hat ve iki standart ¢esitle (Remzibey,
Dinger) verim denemeleri kurulmustur.

2013 yilinda dnceki yillarda segilen tek bitki si-
ralarindan 37 hat ve 3 tescilli g¢esitle 6n verim
denemesi kurulmus, 11 hat ve {i¢ standart gesitle
(Remzibey, Dinger, Balc1) bolge verim denemesi
kurulmustur.

2014 yilinda 21 gesit ve 4 standart gesitle 6n
verim ve verim denemesi kurulmustur.

2015 yilinda daha onceki yillardan segilen 19
cesit ve 4 standart cesitle 6n verim ve verim dene-
mesi kurulmustur.

2. Melezleme: Seleksiyonla elde edilen hatlari
kendi arasinda ve tescilli c¢esitlerle melezleme
calismalar1 yapilmistir. Amaca uygun olarak seci-
len ebeveynler arasinda melezlemeler yapilarak
varyasyon olusturulmustur. Bunu takiben Pedigri
1slah metodunun geregi olarak F2 de seleksiyona
baslanmustir.

3. Soguga tolerans calismalari: Hatlar devamli
olarak ekim ayinda ekilerek kisa soguklarina tole-
rans agisindan seleksiyona tabi tutulmustur. Cizel-
ge.l’de Soguga tolerans caligmalarini yapildigt
yillarda en diigiik sicakliklar ve kar ortiisii durumu
verilmistir.

2014 yili Ocak ayinda -14°C’de hayatta kalan
kalan hatlardan 26 adet hat ve dort adet cesitle
Ekim ayimda 6n verim denemesi kurulmustur.

2015 yili Ocak ayinda sicaklik -20 dereceye
kadar diismesine ragmen kar oOrtiisii oldugu igin
soguk zarar1 seleksiyonu tam olarak yapilamamis
hatlar ayni1 sekilde bir sonraki yila aktarilmistir.
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Cizelge 1

Soguga tolerans caligmalarinin yapildigi yil-
larda en diigiik sicakliklar ve kar ortiisii durumu

Cizelge 2 (Devami)

2015 Yil1 On Verim Denemesi Sonuglari

Ekim Soguk Zararmin Kar Ortiisii
Zamant olustugu Ay Stcaklik (C) Durumu

2007 2008 Ocak 14 Yok
Ekim

2008 2009 Ocak 18 Var
Ekim

2009 2010 Ocak 12 Yok
Ekim

2010

EKim 2011 Subat -11 Yok
2011 2012 Ocak 19 Var
Ekim

2012 2013 Ocak -10 Yok
Ekim

2013

i 2014 Ocak 14 Yok
2014 2015 Ocak -20 Var
Ekim

14 Ayaz 255 30.8 78
Deneme 359 335 121
Ort.
V.K (%) 8 3 8
LSD 52 2 22

Not: Degerler Enstitii arazilerinde bulunan Me-
teoroloji Istasyonundan almmustir.

3.Bulgular ve Tartisma
Aspir 1slah1 calismalarimizi {i¢ boliimde yii-
ritmekteyiz.

3.1.Seleksiyon Calismalari

Cizelge 2°de On verim denemesinde deneme or-
talamasini gecen hatlarimiz ve standart gesitlerin
tohum verimi, yag oranlar1 ve yag verimleri goriin-
mektedir.

Cizelge 2
2015 Y1l On Verim Denemesi Sonuglart
Sira Hat No Tohum Yag Yag Veri-
No Verimi Ora- mi(kg/da)
(kg/da) ni(%)
1 91-2 471 35.4 166
2 47-5-b 453 33.9 153
3 BDYAS- 432 34.8 150
4
4 64-2-b 423 34.0 144
5 96-3 413 335 138
6 83-1-a 404 36.4 147
7 42-5-b 387 31.5 122
8 Linas 381 34.8 132
9 Balci 369 35.5 131
10 Dinger 368 31.0 114
11 57-2-a 366 35.4 130
12 10-2-c 365 33.2 121
13 15-2-a 349 35.7 125

Standart ¢esitlerden en yiiksek tohum verimi
381kg/da ile Linas ¢esidinden elde edilirken 7 tane
hattimizdan Linas ¢esidinden daha yiiksek tohum
verimi elde edilmistir (Cizelge 2).

Yag orani agisindan ise standart c¢esitlerden en
yiiksek yag oran1 %35.5 ile Balc1 ¢esidinden elde
edilirken, 2 tane hattimizda daha yiiksek yag orani
elde edilmistir( %35.7 ve %36.4) . Yag verimi
acisindan standartlar iginde Balci ve Linas cesitleri
131 kg/da ve 132 kg/da ile ilk sirada yer alirken,
toplam 6 tane hattimizdan standartlardan daha yiik-
sek yag verimi elde edilmistir.

Cizelge 3’de Bolge verim denemesinde
deneme ortalamasii gegen hatlarimiz ve
standart cesitlerin tohum verimi, yag oranlari
ve yag verimleri verilmistir.

Cizelge 3°de goriildiigii gibi, tohum verimi ba-
kimmdan standart cesitler arasinda en yiiksek
deger 364 kg/da ile Dinger g¢esidinden elde edilir-
ken, 6 tane hattimizdan standart g¢esitten daha
yiiksek tohum verimi elde edilmistir.

Yag orani agisindan ise standart ¢esitlerden en
yiksek yag orant %34. 6 ve 34. 9 ile Balc1 ve Li-
nas ¢esitlerinden elde edilirken, 2 tane hattimizda
daha yiiksek yag orani elde edilmistir ( %36. 6 ve
%36. 3).

Yag verimi acisindan standartlar iginde Dinger
ve Linas gesitleri 106 kg/da ile ilk sirada yer alir-
ken, toplam 8 tane hattimizdan standartlardan daha
yiiksek yag verimi elde edilmistir.

3. 2 Melezleme Calismalari

Bir 6nceki yildan elde edilen F1 tohumlar1 ayr1
ayr ekilerek F2 bitkileri elde edilmistir. F2 kade-
mesinde 14, F3 kademesinde 27, F4 kademesinde
11, F5 kademesinde 36 materyal elde edilmistir.
Pedigri 1slah metodunun geregi F2 den baslayarak
tek bitkiler segilmis bir sonraki kademeye aktaril-
mustir. Ac¢ilan kademelerde (F»-F;) 52 adet hat
elde edilmistir.

3.3 Soguga Tolerans Calismalari

Kisa dayanikli aspir hatlar1 gelistirme ¢alisma-
lar1 kapsaminda elimizde bulunan hatlar kar ortii-
siiz -14 dereceye kadar dayanirken, tescilli ¢esitler
bu soguklardan tamamen zarar gérmiistiir. Soguga
tolerans yoniinden yapilan seleksiyon g¢aligmalari-
mizla 26 adet hat elde edilmistir.
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Benzer sekilde, Johnson ve ark.(2006), 11
farkli aspir genotipinde yaptiklar1 calismada kislik
olarak sonbaharda ekilen aspirler de ¢ikistan 6-8
hafta sonra bitki yiiksekligi ile kisa dayanma ara-
sinda negatif korelasyon oldugunu tespit etmisler.
ik gelismesi hizli ve yiiksek gelisen hatlar kisa
daha az dayanmistir. Yine ayni ¢alismada -13 C*’
de %84 oraninda,-16 C°” de %82 oraninda hayatta
kalabilen aspir hatlar1 oldugunu bildirmislerdir.

Cizelge 3

Sira Hat No Tohum Yag Yag Veri-
No Verimi Ora- ri-
(kg/da) n1(%) mi(kg/da)
1 88-1-c 409 322 132
2 63-2-b 398 30.3 121
3 25-4-b 385 323 124
4 77-2-a 383 314 120
5 BDYAS 378 33.0 125
-4
6 84-3-a 367 322 118
7 Dinger 364 29.2 106
8 28-2 354 32.2 114
9 106-2 344 36.6 126
10 10-1-a 325 316 103
11 89-1-c 289 36.3 104
12 77-1d 313 34.0 106
13 Linas 303 34.9 106
14 Balct 297 34.6 102
15 Ayaz 150 32.9 49
Deneme 315 323 101
Ort.
V.K (%) 18 2 18
LSD 78 0.9 26

2015 Yili Bolge Verim Denemesi Sonuglari

Yazdi-Samadi ve Zali (1979) aspir fidelerinin
-7 C’ ye kadar toleransli olmakla birlikte bazi
varyetelerin spesifik olarak rozet dénemde -12.2
C’ ye kadar dayanabildigini tespit etmistir. Ayni
arastiricilar biyolojik kiglik aspir gesitlerinin, biyo-
lojik yazlik gesitlere gore daha yiiksek tohum ve-
rimine sahip olduklarini, ancak yazlik cesitlerin

yag iceriginin daha yiiksek oldugunu belirtmisler-
dir.

4. Sonug

Yagli tohumlu bitkilerden aspirin en 6nemli
sorunlarindan birisi de diigikk verim ve diisiik yag
icerigidir. Cift¢i ve sanayici isteklerine bir arada
cevap verebilmesi bakimindan yiiksek tohum ve-
rimi ve yag oranina sahip cesitlerin gelistirilmesi
aspir 1slahinda dikkat edilmesi gereken hususlarin
baginda yer almahdir. Calismalarimizda, her iki
kesiminde istekleri géz Oniine alinarak, hatlar yag
verimi agisindan seleksiyona tabi tutulmus olup,
ele alman bu segim kriteri neticesinde Ulkemizde
tescilli aspir cesitlerinden daha yiiksek ham yag
verimine sahip 14 hat belirlenmistir. Bu hatlar
icerisinde oncelikle yliksek yag verimi ve yiiksek
tohum verimi bakimindan 6ne ¢ikan 89-1-c, 106-2,
91-2, 83-1-a kodlu hatlar gesit olarak tescil edilme-
leri bakimindan {mitvar  goriinmektedirler.
BDYAS-4 nolu hattimiz 2016 yilinda GOKTURK
ismiyle tescil ettirilmistir.

Ulkemizin yag agigimin kapatilmasi agisindan
kuraga dayanikli 6n planda degerlendirilmesi ge-
reken bir yag bitkisi olan aspirde; tatminkar verim
potansiyeline ulagmus cesitlerin gelistirilmesi, ekim
alant ve iretim miktarlarinin artisina katki sagla-
yacaktir.
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One of the important reasons for the low yield in the Turkey viticulture sector
is that the vineyard plantations are established from material that has not been
selected for clonally. ‘Eksi Kara’ (Vitis vinifera L.) grape variety clonal selec-
tion study is being carried out by the Department of Horticulture of Selcuk
University Faculty of Agriculture, which is widely grown in the vineyards of
the Central Southern Anatolian Region of the Middle Taurus Mountains. It is
suitable for multi-purpose usage, Vitis vinifera L. grape variety. In the clonal
selection project Konya (Hadim, Bozkir and Giineysinir) and Karaman prov-
inces initiated in 2010, 220 clone candidates (CC) were identified, taking into
consideration the plant health, yield and development status in 15 areas that
represent the variety well. This study was carried out in order to determine the
difference in productivity potential between CC and the bud samples taken
from their natural environment in producer conditions. Fertility (number of
inflorescence per shoot) is a very important feature in grapevine improvement
taht is affected by internal and external factors as well as the genetic capacity
of the variety. Yield potential was investigated during the dormant periods of
buds. 1% to 10" buds were sprout in greenhouse and inflorescences reached the
visible level, fruitfulness was identified by counting the inflorescences num-
bers per shoot. The average yield of 2200 buds collected from 220 CC in 15
vineyards was 0.77. When all the CC were evaluated together, an overall rela-
tive decrease in the number of inflorescence per shoot was determined, de-
pending on the position of the bud along the shoot. The average inflorescence
numbers from basal to upward buds were 0.97 + 0.35, 0.88 + 0.35, 0.92 £+ 0.35,
0.86 +0.36, 0.74 £ 0.35, 0.74 = 0.34, 0.75 + 0.33, 0.69 + 0.35, 0.64 + 0.32 and
0.53 £ 0.34 respectively. There were no more than 2 inflorescences in the CC
while 0 to 2 inflorescences were determined at different positions. It is thought
that when CC are not able to accurately reflect the genetic potential of the
variety, the yield potency in shoots taken from the natural environment may
lead to misleading results in the selection of clone candidates.

1. Introduction

One of the most important biological characteristics
of the grapevine (Vitis vinifera L.) is its capacity to
form buds in the axil of each leaf all along the length of
its shoots. Grape buds are generally classified as mixed
buds, i.e. both leaves and flowers from the same bud
(Vasconcelos et al. 2009). Induction and differentiation
of grapevine inflorescence primordia for the next
year’s crop begins soon after budbreak of the current
season (May and Antcliff 1963) and is completed

* Corresponding author: zkara@selcuk.edu.tr

between veraison and harvest (Swanepoel and Archer
1988). Within genetic limits, floral initiation determi-
nes the number of fruitful buds and potential number of
bunches per bud. The number of potentially fruitful
buds per vine is managed by pruning during dormancy
(Coombe and Dry 2000).

Fertility (number of inflorescences per shoot) is a
trait of major importance for grapevine breeding. Obta-
ining a desired and stable level of fruitfulness (or yield,
defined as berry number per hectare) is one of the ma-
jor goals of vineyard management (Boss and Thomas
2000), besides constant quality (Doligez et al. 2010).
Fertility, which in this article refers to the number of
inflorescences per shoot at anthesis, is a major compo-
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nent of final fruitfulness (Fanizza et al. 2005). Fertility
presents a large phenotypic variation in cultivated gra-
pevine, Vitis vinifera L. mean values for table and wine
grape cultivars taken together range from 0 to 3.5 in the
world largest collection (Boursiquot et al. 1995) and to
a similar extent, within controlled crosses (0.2—4.0,
Madero et al. 1986; 0-3.2, Eibach 1990, 0-3.5, Agaog-
lu ve Kara 1993, 2.60-3.96 Celik et al. 2016, 1.26-1.29
Dardeniz ve Kismali 2005, 1.25-2.00, Kara ve Agaoglu
19923, 1.34-1.68, Kara ve Agaoglu 1992b, 0.55-1.57,
Kara ve Beyoglu 1995).

Bud fruitfulness has remained a key focus of crop
yield studies for the past 30 years (Sanchez and Doko-
ozlian 2005). Interannual yield variation in vines has
generally been explained by year-to- year fluctuations
in the number of inflorescences per vine (Martin et al.
2000, Clingeleffer et al. 2001, Jones et al. 2005; Lobell
et al. 2006; White et al. 2006, Holzapfel and Smith
2012).

The impact of environmental factors, including ma-
nagement practices, on the variation in fertility has
been widely investigated. The environmental factors
such as light intensity (May et al. 1976, Corzo 1978,
Sanchez and Dokoozlian 2005), temperature (Palma
and Jackson 1981, Huglin and Schneider 1998; May
2004, Vasconcelos ve ark., 2009), water supply, mine-
ral nutrition, pruning mode, vine training, rootstock, or
climatic events such as hail also affect fertility (Mullins
et al. 1992; Rives 2000; Doligez et al. 2010, Jones et al.
2013). The effect of these environmental factors on
fertility might be direct or indirect through vigor, plant
winter reserves in relation to leaf/fruit ratio, bud posi-
tion on the shoot, and/or cytokinin (Mullins et al. 1992;
Duchéne et al. 2003a, b; Sanchez and Dokoozlian
2005).

2. Material and Method

The Eksi Kara® (Vitis vinifera L.) is an ancient and
autochthone grapevine cultivar intensively grown in
Konya due to its well-adaptation to the ecology, and
milty-purpose usage. Thus, it has been promising with
its unique characteristics peculiar to similar ecologies.
This cultivar is robust and very fruitful in comparison
with many other V. vinifera varieties in the region. A
clonal selection study has been continuing on the varie-
ty at the Selcuk University Faculty of Agriculture De-
partment of Horticulture since 2010. 220 CC were
selected in 15 producer vineyards in different elevation,
cultural practices, pruning and training systems in
Konya and Karaman provinces in middle Taurus

Mountains under different commercial vineyard mana-
gement regimes. The vineyards 2, 7 and 13 were short
pruned and goble trained and not irrigated. In addition
to these, the vineyards 9-11 were not irrigated, and
training patterns were non-uniform cane pruned wall
training patterns.

In this study fruitfullness of selected CC of ‘Eksi
Kara’ (Vitis vinifera L.) were searched by counting the
infloscens numbers at forced shoots of from 1% to 10"
nodes taken along the previous year mature canes. Bud
samples were taken from Eksi Kara grapevine clone
candidates at Konya and Karaman vineyards, at midde
Tourus Mountaind of Turkey in March 2016. The vines
were between 20-30 year-old, grafted on 110 R roots-
tock and with spaced about 1.5-2 m apart on rows 2-3
m apart. All cultural practices were applied by produ-
cers traditionaly across blocks. The samples were pla-
ced in sealed plastic bags and stored in a cool place (4
°C) to preapre single node cuttings. Compound buds
from the mature canes were placed in rooting media
1:1 perlite and peat mixture to forcing. Inflorescences
reached the visible level, fruitfulness was identified by
counting the inflorescences numbers per shoot.

Statistical analysis

A complete randomized block design with three
replicates (consisted of four grafted vines) was estab-
lished. Data were separately evaluated for each root-
stock by analysis of variance (ANOVA) and treatment
means were separated by Least Significant Differences
(LSD) test at P < 0.05. Analysis was performed with
SPSS program version 13.0 (SPSS Inc., Chicago, IL).

3. Results and Discussion

Potential productivity values were assessed by indi-
vidual variance analysis and Duncan test for 15 vine-
yards. Strong differences were observed between inflo-
rescence numbers between vineyards, clone candidates,
and shoot positions (Fig. 1). In all CC, the yield value
is not constant according to the position of the buds.
The average number of clusters from first to the tenth
nodes for 220 CC analyzed is less than one. The direc-
tion of the ripple differs among clone candidates. In
spite of this, the yield level of the buds upper or near
the end of the canes is lower than that of the lower or
middle nodes in all CC.

There was a slow decline in the inflorescens num-
bers along with the shoot lengt basal to apicale. The
average cluster numbers were 0.97 + 0.35, 0.88 £ 0.35,
0.92 +£0.35, 0.86 £ 0.36, 0.74 £ 0.35, 0.74 = 0.34, 0.75
+ 0.33, 0.69 + 0.35, 0.64 = 0.32 and 0.53 + 0.34, res-
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pectively. No clone candidates were found in the first
ten nods of which there were 2 or nearly 2 inflorescen-
ces rising.

At the 1* vineyard 1310 m a.b.s.l. at Bozkir town of
Konya province the maximum 0.68 inflorescences per
node at 6 CC of 9" node and 0.00 inflorescences per
node at 4 cc of 10" node mean inflorescence numbers
were between 1.23 at 1 CC and 0.56 at 5 CC of 10
nodes. While among the others were non-significant
1%, 6-8" and 10™ buds were significantly important
difference in 1% vineyard.

At the 2" vineyard 1210 m a.b.s.l. at Hadim town
of Konya province the maximum 2.00 inflorescences
per node at 13 CC of 4" node and 0.20 inflorescences
per node at 11 CC of 8" node mean inflorescence
numbers were between 1.17 at 13 CC and 0.63 at 18
CC of 10 nodes. While the others were significantly
important 3" and ™ buds were non-significant differ-
ence in 2" vineyard.

At the 3" vineyard 1060 m a.b.s.l. at Giineysinr
town of Konya province the maximum 1.33 inflores-
cences per node at 32 CC of 2" node and 0.17 inflores-
cences per node at 31 CC of 5" node mean inflo-
rescence numbers were between 0.81 at 32 CC and
0.48 at 31 CC of 10 nodes. While the others were sig-
nificantly important 7", 8" and 9™ buds were non-
significant difference in 3" vineyard.

At the 4™ vineyard 1060 m a.b.s.l. at Giineysimr
town of Konya province the maximum 1.40 inflores-
cences per node at 41 CC of 1* node and 0.00 inflores-
cences per node at 51 cc 10™ node mean inflorescence
numbers were between 0.82 at 59 CC and 0.49 at 46
CC of 10 nodes. While the others were significantly
important the only 10" bud were non-significant differ-
ence in 4™ vineyard.

At the 5™ vineyard 1060 m a.b.s.l. at Giineysimr
town of Konya province the maximum 1.68 inflores-
cences per node at 69 CC of 1* node and 0.00 inflores-
cences per node at 63 CC 10" node mean inflorescence
numbers were between 1.34 at 69 CC and 0.58 at 67
CC of 10 nodes. Significantly important differences
werefound among the all buds in 4" vineyard.

At the 6™ vineyard 1050 m a.b.s.l. at Giineysimr
town of Konya province the maximum 1.75 inflores-
cences per node at 94 CC of 1* node and 0.17 inflores-
cences per node3 at 92 CC 8™ node mean inflorescence
numbers were between 1.03 at 88 CC and 0.59 at 102
CC of 10 nodes. While the others were significantly
important 7", 8" and 9" buds were non-significant
difference in 6™ vineyard.

At the 7" vineyard 1280 m a.b.s.l. at Karaman
province the maximum 2.00 inflorescences per node at
104 CC of 4" node and 0.00 inflorescences per node at
109 CC of 10" node mean inflorescence numbers were
between 1.01 at 108 C3C and 0.55 at 122 CC of 10
nodes. While the others were significantly important

1%, 3 5" and 10™ buds were non-significant differ-
ence in 7" vineyard.

At the 8" vineyard 1280 m ab.s.l. at Karaman
province the maximum 2.00 inflorescences per node at
125 CC of 3" node and 0.00 inflorescences per node at
138 CC of 10" node mean inflorescence numbers were
between 1.03 at 129 CC and 0.69 at 138 CC of 10
nodes. While the others were significantly important ot
and 10™ buds were non-significant difference in 8"
vineyard.

At the 9" vineyard 1290 m ab.s.l. at Karaman
province the maximum 1.75 inflorescences per node at
146 CC of 3" node and 0.20 inflorescences per node at
148 CC of 8" node mean inflorescence numbers were
between 1.03 at 146 CC and 0.74 148 CC of 10 nodes.
While the others were significantly important 1%, 5"
and 7-10" buds were non-significant difference in 9"
vineyard.

At the 10" vineyard 1360 m a.b.s.l. at Giineysimr
town of Konya province the maximum 2.00 inflores-
cences per node at 162 CC of 5™ node and 0.17 inflo-
rescences per node at 166 CC of 10" node mean inflo-
rescence numbers were between 1.30 at 162 CC and
0.57 at 151 CC of 10 nodes. While the others were
significantly important 2", 6" 7™ and 9" buds were
non-significant difference in 10" vineyard.

At the 11" vineyard 1380 m a.b.s.l. at Bozkir town
of Konya province the maximum 1.67 inflorescences
per node at 176 CC of 6" node and 0.00 inflorescences
per node at 180 CC of 10" node mean inflorescence
numbers were between 0.83 at 179 CC and 0.50 at 180
CC of 10 nodes. While the others were significantly
important 5%, 7-9" buds were non-significant differ-
ence in 11" vineyard.

At the 12" vineyard 1310 m a.b.s.l. at Bozkir town
of Konya province the maximum 1.40 inflorescences
per node at 188 CC 1% node and 0.20 inflorescences
per node at 189 CC of 10" node mean inflorescence
numbers were between 0.83 at 184 CC and 0.60 at 185
CC of 10 nodes. While among the others were non-
significant 7" and 10™ buds were significantly im-
portant difference in 12" vineyard.

At the 13" vineyard 1530 m a.b.s.I. Hadim town of
Konya province the maximum 1.50 inflorescences per
node at 195 CC of 1® node and 0.20 inflorescences per
node at 191 CC of 6™ node mean inflorescence num-
bers were between 0.78 at 192 CC and 0.54 at 200 CC
of 10 nodes. While the others were significantly im-
portant 1%, 5" 6™ 9-10™ buds were non-significant
difference in 13" vineyard.

At the 14™ vineyard 1400 m a.b.s.l. at Hadim town
of Konya province the maximum 2.00 inflorescences
per node at 208 CC 1% node and 0.20 inflorescences
per node at 204 CC of 9™ node mean inflorescence
numbers were between 1.16 at 208 CC and 0.72 at 206
CC of 10 nodes. While among the others were non-
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significant 1%, 3-4™ and 8" buds were significantly
important difference in 14" vineyard.

At the 15" vineyard 1370 m a.b.s.l. at Hadim town
of Konya province the maximum 1.75 inflorescences
per node at 214 CC of 3" node and 0.17 inflorescences
per node at 223 CC of 9" node mean inflorescence
numbers were between 1.1 at 220 CC and 0.41 at 224
CC of 10 nodes. While the others were significantly
important the only 10" bud were non-significant differ-
ence in 15" vineyard.

The yield potency values for the 10 nodes from 1°
to 15" vineyard was found to be 0.78, 0.83, 0.64, 0.71,
0.86, 0.79, 0.75, 0.80, 0.87, 0.83, 0.64, 0.73, 0.68, 0.91,
0.72 respectively. The vineyards 1, 7, 13 and 14 are
short-pruned. No significant difference could be de-
tected between spur or cane pruned shoots for the de-
tection of productivity. No significant correlation was
found between the irrigation or training patterns of the
vineyards and their average productivity. For example,
vineyard 3 and 11 have the lowest average bud fruit-
fulness, the first of which is a wall-type double con-
done trained with a height of 150 cm and the second is
a 4-armed with 100 cm trunk height but heavy loaded.
On the other hand, the average productivity of non-
irrigated vineyards 8-10 was found to be higher than
the average value of all vineyards, and the irrigation
alone was not sufficient to explain the productivity
level. The elevation of the vineyards from sea level
does not explain the yield potential. The mean annual
yield at the lowest altitude of 1050 m was 0.79 inflo-
rescence per shoot, and 14 at 1530 m was found to be
0.91 inflorescence per shoot as average potency.

Yield variation in grapevines is a major source of
uncertainty in viticultural production (Jones et al.
2013). The proportion of potentially fruitful buds that
actually break dormancy and bear fruit depends heavily
on variety, clone, and interaction with weather (Bar-
nard 1932).

Successful bud development is a function of posi-
tion on the cane. Bud fertility is lowest at the base,
increasing toward to the middle before a modest decre-

ase toward the tip (Carmo et al.2009). Sultana vines,
the proportion of terminal buds that gave rise to shoots

was high, while a comparatively high number of basal
buds remained dormant (Barnard 1932).

The reason for the differences between the CC and
their node positions is quite broad, as explained above
in the cases of cultivation, cultural practices, nutrition,
and the events that the buds are exposed to in the vege-
tation and their physiological reflections.

4. Conclusion

It is thought that the source of the significant differ-
ences between the data obtained from the studies on the
yield potential of the CC is not attributable to the ge-
netic potential of the clonal material alone. Efficiency-
based studies in the 'Eksi Kara' grape variety should be
repeated to include the efficiency of the primary and
subsequent buds in the environment where the factors
other than the genetic potential is significantly elimi-
nated. The 'Eksi Kara' variety has a potency to prune
spur, mixed or cane. It i3s thought that when CC are
not able to accurately reflect the genetic potential of the
variety, the yield potency in shoots taken from the
natural environment may lead to misleading results in
the selection of clone candidates.

CC of ‘Eksi Kara’ buds taken from spur pruned
vineyards fertility by shoot positon practically were not
stable in natural environment, and different training,
loading, and cultural practices. All CC has between 0-2
inflorescens per bud, and all of them fluctuated along
the canes. Natural conditions, including virus and de-
ceases infections and different manegemet practices
could not reflect the potential of fruitfulness of CC.
Fruitfullnes of CC should be studied after the sanitation
programme in the same vineyard, and same cultural
practices. By the selection of fruitful CC of the ancient
cultivar ‘Eksi Kara’ will greatly contribute to further
development of viticultural sector of midlle Anatolia.
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ARTICLE INFO ABSTRACT
Avrticle history: This experiment was conducted to determine the effect of inorganic and organ-
. ' ic sources and levels of magnesium (Mg) supplementation on plasma, tibia,
Received date: 25.07.2017 meat and liver Mg concentration and mechanical properties of bones in broil-
Accepted date: 05.08.2017 ers. A total of one day old 450 broiler chicks were used and assigned to six
experiment groups each having five replicate, randomly. There were 15 chicks
Keywords: in each replicates. In the experiment magnesium sulphate (MgSO,) was used as
Broiler inorganic Mg source and magnesium proteinate was used as organic Mg

source. Experimental diets were supplemented provide 0 (control), 0.2 and 0.4
% Mg levels inorganic and organic Mg source of basal ration, and experiment
period was six weeks. Main effect of Mg source and source x level interaction
effect had not significant on plasma, liver, breast and thigh meat Mg concentra-
tion. While treatments did not significant effect on liver, breast and thigh meat
Mg concentration, the main effect of Mg levels was significant effect on plas-
ma Mg concentration. Plasma Mg concentration which were fed with ration
added 0.2 and 0.4 % Mg level was higher than the control group. Tibia Ca
concentration which were fed with ration added organic*0.2 and 0.4 % Mg
levels were higher than the other groups. Tibia P concentration of organic Mg
source fed with the group were higher than the inorganic source. The highest
tibia Mg concentration were found to fed with organic*0.4 % Mg level of
group. Tibia shear force and tibia stress which were fed with ration added 0.2
and 0.4 % Mg levels were higher than the control group. Supplementation of
Mg in broiler diet was increased plasma Mg concentration and tibia shear force
and also, tibia Ca and P concentration of organic Mg source fed with the group
were higher than the inorganic Mg source.

Magnesium
Tissues mineral concentration
Bone mechanical properties

) tion to the diets in commercial practice is unnecessary
1. Introduction and even might be detrimental to performance and
bone health.

Lee et al. (1980) found that feeding excess Mg re-
duced growth and bone development of broilers. Tibia
ash was reduced in chicks fed 0.9 %Mg. McGillivray
and Smidt (1975) used semi-purified diets for biologi-
cal evaluation of Mg sources in broilers. Anhydrous
MgSO, as the reference standard provided levels of
added Mg ranging from 0 to 500 mg/kg. Stillmak and
Sunde (1971) chose plasma Mg level as an indicator of
Mg availability in chicks because of its positive linear
correlation with the level of dietary Mg, as shown by

Magnesium (Mg) acts as a cofactor or an activator of
many critical enzymes for the reactions involving ATP
that energize all major metabolic pathways. Under
commercial production condition, Mg deficiency is
rare in poultry as Mg content in maize-soybean meal
diet is 2 — 4 times the 650 mg/kg Mg requirement put
forth by the National Research Council (1994). A ref-
erence practical diet for chicks (NRC, 1994) with
maize-soybean meal would contain on average 1500-
1800 mg/kg feed only from these ingredients. Very

Iittlg attention has_ been pqid to Mg, and Mg is usuall_y Gardiner et al. (1960). Based on this criterion, the au-
not included in mineral mixtures for poulry. Magnesi- thors concluded that the Mg in dolomite was less avail-

?m d_deﬁ_ciencyltis r_}_oht to gg.t‘?xmﬁad undelr practﬁcal able than that contained in MgCOs. Liu et al. (2007),
eeding in poullry. Thus, addrtional vig supplementa using serum Mg, reported higher bioavailability values

*Corresponding author e-mail: ycufadar@selcuk.edu.tr


mailto:ycufadar@selcuk.edu.tr

70

Cufadar et al. / Selcuk J Agr Food Sci, (2017) 31 (3), 69-74

for organic Mg (L-aspartate) compared to inorganic
Mg (MgO) sources. However, serum Mg concentration
may be influenced by changes in serum pH, serum
albumin, and other anionic ligands (Kimura, 2007). It
also should be emphasised that the values based on
growth, bone, or blood criteria provide only relative
values of Mg availability and are not quantitative.
Thus, such values are difficult to consider in feed for-
mulation but can be used for qualitative comparison
among Mg sources. Harland et al. (1976) reported that
in Japanese quails, between 200 and 1000 ppm Mg
there was a linear relationship between concentrations
of Mg in the tibia. This suggests that tibia Mg concen-
tration might be useful for bioassay of Mg in
feedstuffs.

The objective of the present study was to investi-
gate the mechanism by which MgSO, and Mg protein-
ate and supplementation levels of Mg, on some tissues
Mg content and bone mechanical traits of broilers.

2. Materials and Methods

A total of 450 1-d-old male broiler chicks (Ross
308) were randomly assigned to six experiment groups
each having five replicate. The experimental diets were
prepared by adding certain amounts of organic (Mg-
proteinate) and inorganic (MgSO,) Mg sources which
were provided as 0 (control), 0.2 and 0.4 % Mg in
basal ration. Starter and grower diets were formulated
according to recommendation in the Ross management
manual and NRC (1994). The basal diet composition
was showed in Table 1 and Table 2. Broilers were fed
with starter diets from 1 to 21 day of age and grower
diets from 22 to 42 day of age. Water and feed were
supplied ad-libitum throughout the experiment. Criteria
specified by the National Institute of Health Guide for
the Care and Use of Laboratory Animals were followed
during the study period.

On the last day (42 days) of the experiment, 4 (two
male and two female) broilers from each replicates
were randomly selected and slaughtered then were
taken blood, tissue samples and tibia for determination
of breast, thigh, liver, plasma and tibia mineral concen-
tration. Mineral content of the samples was determined
by MarsXpress Technology Inside and Inductively
Coupled Plasma Atomic Emission Spectrometer (Vista
AX CCD Simultaneous ICP-AES).

Approximately 0.20 g of dried sample was put into a
burning cup, and 5mL nitric acid, 3mL perchloric acid
and 2mL hydrogen peroxide was added. The sample
was incinerated in a MARS 5 Microwave Oven (CEM
Corp., USA, 3100 Smith Farm Road, Matthews, NC) at
190 °C temperature and 1.207 kPa pressure, and after
diluted 50mL of distilled water. Mineral concentrations
were determined by an Inductively Coupled Plasma
Atomic Emission Spectrometer (ICP-AES) (Skujin et
al., 1998).

Bone mechanical properties were determined from
the load-deformation curve generated from a three
point bending test (ASAE Standard S459, 2001) using
an Instron Universal Testing Instrument (Model 1122;
Instron, Canton, MA) and the Test Works 4 software
package (version 4.02; MTS System Corporation, Eden
Prairie, MN). The crosshead speed was constant at
5mm per min. The full scale load of the load cell was 5
Newtons (N), and none of the bones failed or fractured
at or below 5 N. Shear tests were performed on the
tibiae using a double shear block apparatus. The shear
force was exerted over a 6.35mm (0.25 inch) section
located at the centre of the diaphysis. These tests re-
sulted in the ultimate shear force and shear stress being
evaluated for each bone. An average wall thickness
(cortex thickness) of the tibia was measured at two
points on the central axis of the broken tibia used in
determining mechanical properties, using digital cali-
pers with a precision of 0.001 mm. These mechanical
properties of bone are described by Wilson and Ruszler
(1996).

Data were subjected to ANOVA by using General
Linear Model procedure (GLM) in Minitab (2000).
Duncan’s multiple range tests were applied to separate
means (Mstat-C, 1995). The experiment was designed
as 2 (Mg sources) x 3 (Mg levels) factorial within a
completely randomized design.
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Table 1.

Composition of experimental diets (Starter diets, 0-3 weeks)

Ingredients (%) Control Inorganic Mg Organic Mg
(MgS0,) (Mg-proteinate)
0.2 % 0.4 % 0.2 % 0.4 %
Corn 51.30 47.27 44.00 50.50 48.60
Soybean meal 38.80 39.40 39.80 35.40 32.40
Vegetable oil 6.10 7.50 8.45 7.20 8.80
Limestone 1.00 1.00 1.00 1.00 1.05
Dicalcium phosphate 2.10 2.20 2.10 2.10 2.10
Salt 0.30 0.25 0.25 0.25 0.25
Premix* 0.25 0.25 0.25 0.25 0.25
L-Lysine 0.02 0.10 0.20
DL-Methionine 0.13 0.13 0.15 0.13 0.15
Inorganic Mg (MgSO,) 2.00 4.00
Organic Mg (Proteinat) 3.10 6.20
TOTAL 100 100 100 100 100
Calculated Nutrients
Crude protein (%) 22.08 22.06 22.00 21.98 21.97
Metabolizable Energy 3104 3107 3098 3098 3108
(kcal/kg) 1.00 1.00 1.00 1.00 1.00
Calcium (%) 0.50 0.50 0.50 0.49 0.49
Available phosphorus (%) 0.48 0.48 0.49 0.46 0.46
Methionine (%) 0.85 0.84 0.85 0.79 0.78
Methionine + Cystine (%) 1.31 1.30 1.30 1.29 1.29

Lysine (%)

1 Provided (per kilogram of diet): Vitamin A, 15000, IU; Vitamin D3 15001U; Vitamin K 5,0 mg; Vitamin B; 3 mg; Vitamin B, 6 mg; Vitamin
Bs 5 mg; Vitamin By, 0,03 mg; Niacin 30 mg; Biotin 0,1 mg; calcium D-pantotenat 12.0 mg; folic acid 1.0 mg; coline chloride 400 mg; Manga-
nese 80 mg; Iron 35 mg; Zinc 50 mg; Copper 5.0 mg; lodine 2 mg; Cobalt 0.04 mg

Table 2.

Composition of experimental diets (Grower diets, 3-6 weeks)

Ingredients (%) Control Inorganic Mg Organic Mg
(MgSQy) (Mg-proteinate)
0.2 % 0.4 % 0.2 % 0.4 %
Corn 56.00 51.37 47.50 53.80 51.92
Soybean meal 33.60 34.50 35.00 31.00 28.36
Vegetable oil 6.70 8.30 9.58 8.25 9.60
Limestone 1.20 1.30 1.40 1.25 1.20
Dicalcium phosphate 1.83 1.88 1.82 1.85 1.82
Salt 0.30 0.30 0.30 0.30 0.30
Premix’ 0.25 0.25 0.25 0.25 0.25
L-Lysine 0.02 --- 0.10 0.20
DL-Methionine 0.10 0.10 0.15 0.10 0.15
Inorganic Mg (MgSOy,) --- 2.00 4.00
Organic Mg (Proteinate) --- --- 3.10 6.20
TOTAL 100 100 100 100 100
Calculated Nutrients
Crude protein (%) 19.99 20.06 20.01 20.00 20.01
Metabolizable Energy (kcal/kg) 3194 3203 3199 3200 3198
Calcium (%) 0.99 1.04 1.05 1.01 1.01
Auvailable phosphorus (%) 0.44 0.45 0.44 0.44 0.44
Methionine (%) 0.42 0.42 0.44 0.42 0.43
Methionine + Cystine (%) 0.76 0.76 0.79 0.72 0.72
Lysine (%) 1.16 1.15 1.16 1.16 1.17

1 Provided (per kilogram of diet): Vitamin A, 15000, IU; Vitamin D3 15001U; Vitamin K 5,0 mg; Vitamin B; 3 mg; Vitamin B, 6 mg; Vitamin
Bs 5 mg; Vitamin B, 0,03 mg; Niacin 30 mg; Biotin 0,1 mg; calcium D-pantotenat 12.0 mg; folic acid 1.0 mg; coline chloride 400 mg; Manga-
nese 80 mg; Iron 35 mg; Zinc 50 mg; Copper 5.0 mg; lodine 2 mg; Cobalt 0.04 mg
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3. Results

Main effect of Mg source and source x level inter-
action effect had not significant on plasma, liver,
breast and thigh meat Mg concentration. While treat-
ments did not significant effect on liver, breast and
thigh meat Mg concentration, the main effect of Mg
levels was significant effect on plasma Mg concentra-

Table 3.

tion (P< 0.05). Plasma Mg concentration which were
fed with ration added 0.2 and 0.4 % Mg level was
higher than the control group. Effects of Mg sources
and levels on Mg concentrations in plasma, liver,
breast and thigh meat was showed in Table 3

Effects of Mg sources and levels on Mg concentrations in plasma, liver, breast meat and thigh meat

Diets Plasma Mg Liver Mg Breast Mg Thigh Mg
(mg/100ml) (mg/kg) (mg/kg) (mg/kg)

Mg Sources

Inorganic 2.17+0.04 596.3+4.69 303.442.52 305.44+3.78
Organic 2.18+0.04 593.3+5.14 306.4+3.90 298.3+3.77
Mg Levels, %

0 2.06+0.03° 588.2+5.42 306.5+5.17 306.4+5.40
0.2 2.22+0.06% 595.5+4.89 300.6+4.17 302.0+4.14
0.4 2.27+0.03% 600.6+7.21 307.6+1.84 297.2+4.43
Source*Level

Inorganic*0 2.07+0.05 586.8+9.99 310.3+4.16 310.1£5.96
Inorganic*0.2 2.17+0.07 599.2+8.97 293.6+1.25 303.7+7.46
Inorganic*0.4 2.28+0.05 602.8+3.98 306.3+3.12 302.4+7.07
Organic*0 2.05+0.02 589.6+5.57 302.8+9.78 302.6+9.42
Organic*0.2 2.26+0.09 591.7+4.49 307.5+7.20 300.3+4.48
Organic*0.4 2.25+0.04 598.5+4.70 308.9+2.12 292.0+4.97

b Means with different minuscule in the same column are significantly different at P<0.05.

Tibia Ca concentration which were fed with ration
added organic*0.2 and 0.4 % Mg levels were higher
than the other groups (P< 0.05). The highest tibia Mg
concentration were found to fed with organic*0.4 %
Mg level of group (P<0.05). Tibia P concentration of
organic Mg source fed with the group were higher than

Table 4.

the inorganic source (P< 0.05). Tibia shear force and
tibia stress which were fed with ration added 0.2 and
0.4 % Mg levels were higher than the control group
(P< 0.05). Effects of Mg sources and levels on mineral
contents and biomechanical properties of tibia were
given in Table 4.

Effects of Mg sources and levels on mineral contents and biomechanical properties of tibia

Diets Tibia Ca Tibia P Tibia Mg Tibia Shear Tibia stress
(%) (%) (%) Force (N) (N/mm?)

Mg Sources

Inorganic 25.85+0.249 10.89+0.192° 0.513+0.0943 1278+88.1 44.29+2 .82
Organic 28.50+0.521 11.74+0.172% 0.551+0.0208 1373+84.9 50.10+2.05
Mg Levels, %

0 26.83+0.303 11.23+0.261 0.510+0.0160 1078+65.9" 40.74+2.47"
0.2 27.19£0.707 11.03+0.244 0.506+0.0734 1341+112.5° 48.83+3.71%
0.4 27.51£0.956 11.67+£0.274 0.580+0.0168 1556+53.4° 52.02+1.632
Source*Level

Inorganic *0 26.60+0.385" 11.01+0.397 0.518+0.0188" 1081+65.5 38.18+2.43
Inorganic *0.2 25.47+0.290° 10.48+0.166 0.493+0.0148" 1293+135.9 44.11+6.90
Inorganic *0.4 25.49+0.417° 11.18+0.367 0.529+0.0132° 1459+38.7 50.64+2.76
Organic*0 27.06+£0.495" 11.45+0.360 0.502+0.0375" 1075+126.5 43.36+4.23
Organic*0.2 28.92+0.523% 11.59+0.219 0.520+0.0060" 1389+44.1 53.55+1.40
Organic*0.4 29.54+1.168% 12.17+0.228 0.631+0.0721% 1654+73.8 53.39+1.85

2D Means with different minuscule in the same column are significantly different at P<0.05.
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4. Discussion

In current study results that dietary Mg levels and
sources had no significantly effect on Mg concentration
of liver, breast and thigh meat. However, dietary Mg
supplementation increased Mg concentrations in plas-
ma of broilers. Plasma Mg is the sensitive index to
reflect Mg nutritional status of animals. Previous work
with broilers has indicated that diets supplemented with
Mg increased plasma Mg concentration (Gardiner et
al., 1960). Liu et al. (2007) reported that dietary Mg
supplementation increased Mg concentrations in serum
and liver of broiler chickens, and the supplemented
organic Mg. Georgeta et al. (2014) reported that plas-
ma Mg concentration increased in dietary supplements
of Mg groups, compared with control group. However,
there was no significant treatment effect on plasma Ca
and P concentration. The current study result agrees
with that of Zimmermann et al. (2000) who reported
that serum Mg of the rodents was highly dependent on
dietary Mg level. Hess and Britton (1997) reported that
excess Mg (dietary Mg levels of 0.15, 0.36, 0.53, 0.76,
and 0.91%) reduced plasma Ca, and increased plasma
Mg. It has been shown that blood Mg levels play a role
in the control of parathyroid hormone release and that
Mg may be as effective as calcium on a molar basis in
parathyroid gland function (Sherwood et al., 1970).

The present study results that dietary Mg sources
had significantly effect on Ca, P and Mg concentration
of tibia. A dietary organic Mg source when the added
highest level increased Ca and Mg concentrations in
tibia. Tibia P concentration of organic Mg source fed
with the group were higher than the inorganic Mg
source. In addition, tibia shear force and tibia stress
were increased in chicks fed with 0.2 and 0.4 % Mg.
This result is in agreement with previous research
(Hess and Britton, 1997) in which effect of excess Mg
on bone is to increase bone Mg. The increased levels of
Mg in bone of the hens fed excess Mg suggest a possi-
ble mechanism for the action of the Mg. Nugara and
Edwards (1963) showed that 0.32% of diet Mg did
slightly reduce bone ash, whereas 0.64 % of diet Mg
greatly reduced bone ash. Toba et al. (2000) reported
that Mg supplementation increases the dynamic
strength of bone. These results indicate that the break-
ing force and breaking energy of the femur in the rats
fed the 0.15% Mg diet were significantly higher than in
the rats fed the 0.05% Mg diet. Other researchers,
found no detrimental effects of excess Mg until a level
of 8.380 mg/kg (Mehring and Johnson, 1965) or even
12.000 mg/kg feed (McWard, 1967) for laying hens.
Furthermore, the effect of supplemental organic Mg
was more significant than inorganic Mg. This result,
along with the reported by others (Gaal et al., 2004;
Guo et al., 2003; Sahin et al., 2005), indicates that
organic Mg would be more bio-available than inorgan-
ic Mg. It could be the higher absorptivity of organic
Mg that resulted in more Mg accumulation in the bone
tissues of chickens.

In conclusion that supplementation of Mg in broiler
diet was increased plasma Mg concentration, however
was no effect on liver and meat Mg contents. Tibia P
concentration of organic Mg source fed with the group
were higher than the inorganic Mg source. A dietary
organic Mg source when the added highest level in-
creased Ca and Mg concentrations in tibia. Tibia shear
force and tibia stress were increased in chicks fed with
0.2 and 0.4 % Mg.
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Bu arastirmada Izmir’in Bergama, Odemis, Torbali, Bayindir ve Tire ilgelerindeki sula-
nabilir arazilerin degerleri ve arazi degerlerini etkileyen faktorler analiz edilmistir. Bu
amagla, izmir'de toplam tarim arazisi icerisinde en fazla pay: alan bes ilge arastirma
kapsamina alinmis ve oransal drnekleme hacmi formiilii kullanilarak 90 iiretici ile anket
yoluyla cesitli veriler derlenmistir. Arastirmada arazi degerleri pazar degeri ve gelir
yontemlerine gore hesaplanmustir. Arastirmada sulu araziler i¢in kullanilabilecek kapita-
lizasyon orani; Baymdir ilgesinde %4.01, Bergama ilgesinde %35.78, Odemis ilgesinde
%4.09, Tire ilgesinde %6.65 ve Torbali ilgesinde %5.79 olarak hesaplanmustir. Aragtirma
sonuglarina gore, gelir yontemiyle saptanan arazi degerinin en yiiksek oldugu ilgenin
Tire, en diisiik oldugu ilgenin ise Odemis oldugu saptanmistir. En yiiksek pazar degerine
Odemis’teki arazilerde ulasildigl, en diisiik pazar degerine Bergama’daki arazilerde
ulagildig1 saptanmustir. Arastirmada arazi degerini etkileyen faktorlerin belirlenmesi
amactyla hedonik fiyat analizinde her ilge i¢in ayr1 model olusturulmustur. Elde edilen
dogrusal modellere gore diger degiskenler sabit kalmak kosuluyla parselin pazar degerini
olumlu yonde en fazla etkileyen degiskenler; Bayindir ilgesinde parselin verimliligi,
Bergama ilgesinde parselin kalitesi, Odemis ilgesinde parselin isletilme ya da tasarruf
sekli, Tire ilgesinde parselde miinavebe uygulanmasi durumu, Torbali ilgesinde ise
parselin kdy merkezine yakinligidir.
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In this research, irrigated agricultural land values and factors effect on irrigated agricul-
tural land values were examined in Bergama, Odemis, Torbali, Bayindir and Tire district,
Izmir. For this purpose, five district which have maximum share in total agricultural land
in Izmir were included in this research and data was collected by survey from 90 farmers
that was determined by proportional sample formula. In this research, land values were
calculated according to the market value and the income capitalization approach. The
capitalization rate was used in this research determined as 4.01% in Bayimndir district,
5.78% in Bergama district, 4.09% in Odemis district, 6.65% in Tire district, 5.79% in
Torbali district. According to research results, Tire district has the highest land value,
Odemis district has the lowest land value determined by the income capitalization ap-
proach. It was determined that the highest market value was reached in Odemis district
and lowest market value was reached in Bergama district. In this research, a separate
model was created for each district in hedonic price analysis in order to determine the
factors effect on land value. According to linear models the most positively effective
variables of parcel market value are productivity of parcel in Bayindir district, quality of
parcel in Bergama distrcit, parcel management types in Odemis district, application
status of crop rotation at parcel in Tire district, proximity to the village center of parcel in
Torbali district.

1. Giris

Arazi, insan faaliyetlerinin temel mekan1 oldugundan,
gerek bireysel, gerekse toplumsal hayatta énemli bir
yere sahiptir. Tiirkiye’deki arazi politikalar1 incelen-
diginde; arazilere deger belirleme, kamulastirma vb.

* Sorumlu yazar email: gorkem-ozturk@windowslive.com

olmadigr ve bu alanlarda yetkilendirilmis bir¢ok ku-
rumun, bu tiir temel aktiviteleri kendi biinyesinde
birbirinden bagimsiz olarak yiriittiigi goriilmektedir
(Yomralioglu ve Cete, 2005). Ozellikle kamulastir-
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faaliyet alanlarinda uzmanlagmis bir yapinin mevcut

komisyonlar1 6ncelikle arazi kamulastirma degerlerini
belirlemekte ve arazi sahipleri ile uzlagsmaya ¢aligmak-
tadir. Bu asamada ise zaman zaman anlagmazliklarla
karsilagilmakta ve konu mahkemelere intikal etmekte-
dir. Dolayisiyla mahkemelere 151k tutmak {izere birgok
bilirkisi arazi degerlemesi yapmaktadir. Gerek kamu-
lastirict kurumlarin (DSI Genel Miidiirliigii, Karayolla-
r1 Genel Midirliigii vb.) degerleme komisyonlari-
nin,gerekse Dbilirkisilerin saglikli bir degerlendirme
yapabilmesi i¢in ise yakin zamanda gercek satis1 yapi-
lan arazilerin fiyatlarinin saptanmasi ve gelir yontemiy-
le hesaplanan degerlerle karsilastirilmasi gerekmekte-
dir.

Kamulastirmalarda 6zellikle tarim arazilerinin de-
gerlerinin saptanmasi konusunda gelir yonteminin
uygulanmasina iliskin uygulamada birgok sorunla kar-
silasilmaktadir. Yargitay kararlar1 ile bu sorunlarin
¢ozlimlenmesine ve standart uygulamalarin elde edil-
mesine yonelik cesitli dnlemler alinmaktadir. Ancak
kamulastirict kurumlarin degerleme komisyonlarinin
uygulamalari ile bilirkisilerin uygulamalar1 arasindaki
farkliliklar ve anlagmazliklar da siirmektedir. Bugiine
kadar bu hususlar bir¢ok ¢aligmada da vurgulanmistir
(Tanrtvermis vd. 2004; Engindeniz 2000; Engindeniz
2001a; Keskin 2007; Engindeniz vd. 2009; Engindeniz
2010; Tanrivermis vd. 2011; Rehber 2012; Engindeniz
vd., 2015). Yapilan inceleme ve 6n ¢aligmalar sonucu
Izmir’de daha énce bu kapsamda bir arastirma yapil-
madigi saptanmustir. izmir’in bes onemli ilgesinde
yiiriitiilen bu aragtirma arazi degerlerini etkileyen fak-
torleri ve arazi degerleme ile ilgili sorunlari ortaya
koymasi ve bu sorunlara iligskin bazi oneriler gelistire-
cek olmasi nedeniyle de dnemli katkilar saglayabile-
cektir. Ayrica elde edilecek bilgiler farkli amaglarla
(kamulastirma, kredi, vergilendirme vb.) arazi degerle-
rine ihtiya¢ duyabilecek kurumlara (DSI, Karayollari
Genel Miidiirliigii, T.C. Ziraat Bankasi, Ozel Bankalar,
Belediyeler vb.) temel veri teskil edebilecek ve yarar
saglayabilecektir.

Diger taraftan, kamulastirma ve diger amagli arazi
degerleme calismalarinda gelir yontemi esas alinmakta
ve sulanabilir arazilerden mevcut sartlarda miinavebe
uygulamasiyla elde edilen yillik ortalama net gelir
kapitalize edilmektedir. Ancak bu asamada ozellikle
miinavebe uygulamalar1 konusunda net bir bilgiye
ulasilamamakta ve ¢ogu zaman bilirkisiler kesifle elde
ettikleri bilgilere ve deneyimlerine gore karar vermek
durumunda kalmaktadir. Dolayisiyla yoresel diizeyde
yaygin miinavebe uygulamalarini ve ekonomik sonug-
larin1 saptayacak bir arastirma bu agidan ilgililer igin
rehber olabilecektir.

Arazi fiyat ve degerleri bélgeden bolgeye degise-
bildigi gibi, her bolgede fiyat ve deger iizerinde etkili
olan faktorler de farkli olabilmektedir. Bu nedenle bu
yondeki arastirmalarin her yore igin ayr1 ayr1 yapilmasi
gerekmektedir. Bu a¢idan bakildiginda ydresel diizeyde
yapilacak arastirmalarin bilimsel bir rehber olabilecegi

malarda, kurulus biinyesinde olusturulan degerleme
diistiniilmektedir. Tirkiye'de de bugiine kadar arazi
degerleme konusunda ¢ok sayida arastirma yapilmistir.
Bu aragtirmalarin ise gogunlukla yiiksek lisans ve dok-
tora tezi kapsaminda gerceklestirildigi belirlenmistir
(Tanrivermis, 1996; Birinci, 1997; Engindeniz, 1998;
Aktag, 2000; Keskin, 2003; Aydin, 2007; Hurma, 2007,
Aveci, 2010, Bastiirk, 2011; Karakayaci, 2011). Ancak
son yillarda 6zellikle kamulastirmalarda farkli kurum-
larin yararlanabilmesi amaciyla bazi ¢alismalarin da
gerceklestirildigi  goriilmektedir (Engindeniz, 2001a;
Tanrivermis vd., 2008; Engindeniz vd., 2009; Tanri-
vermig vd., 2011; Tanrivermis vd., 2012) Diger taraf-
tan, bugiine kadar farkli iilkelerde tarim arazilerinin
fiyat ve deger analizine yonelik olarak yapilan c¢ok
sayida arastirmada hedonik fiyat analizinden yararla-
nildig1 goriilmektedir (Maddison, 2000; Lake and Eas-
ter, 2002; Kostov, 2009; Shultz, 2010; Cotteleer et al.,
2011; Ma and Swinton, 2012; O'Donoghue et al., 2015;
Joshi et al., 2017; Solhee et al., 2017). Turkiye'de ise
tarim arazilerinin degerlemesinde hedonik fiyat anali-
zinden yararlanan smirl sayida aragtirmanin yapildig
belirlenmistir (Hurma, 2007; Vural, 2007; Vural ve
Fidan, 2009; Karakayaci, 2011, Oztiirk; 2013). Ayrica
bu aragtirmalarda fiyat-deger karsilagtirmalar1 yapil-
mamugtir. Dolayisiyla Tiirkiye'de bu alanda farkli yore-
lerde yapilacak ¢alismalara ihtiya¢ duyulmaktadir.

Bu arastirmanin amaci, Izmir’in Bergama, Odemis,
Torbali, Bayindir ve Tire ilgelerindeki sulanabilir arazi-
lerde gelir ve pazar degeri yontemlerine gore arazi
degerlerini saptamak ve arazi degerlerini etkileyen
faktorleri ekonometrik olarak analiz etmektir.

2. Materyal ve Yontem

Arastirmanin ana materyalini olugturan veriler Ber-
gama, Odemis, Torbali, Baymdir ve Tire ilcelerinde
faaliyet gosteren iireticilerden anket yoluyla elde edil-
mistir. Izmir Gida Tarim ve Hayvancilik Il Miidiirlii-
gii'niin 2013 yil1 verilerine gore; Izmir'de toplam tarim
arazisi (342149 ha) icerisinde Bergama (41526 ha),
Odemis (33442 ha), Bayindir (30813 ha), Torbal
(29938 ha) ve Tire (27322 ha) ilgeleri en fazla pay:
almaktadir. Ayrica tarim arazilerinin sulanma orani,
Bergama (%53.85), Odemis (%72.15), Torbal
(%65.06), Baymdir (%36.80) ve Tire (%59.59) ilgele-
rinde diger ilgelerden fazladir. Izmir’deki tarla arazile-
rinin yaklasik %60°’1 ad1 gegen ilgelerde bulunmaktadir.
Bu nedenlerden dolay1 arastirma kapsamina bu bes ilge
almmustir.

Her yerlesim biriminde Cift¢i Kayit Sistemine
(CKS) kaydini yaptiran {ireticilerin arastirma kapsami-
na alinmasi planlanmistir. flce Miidiirliiklerinden ali-
nan bilgilere gére kapsama alinan yerlesim birimlerin-
de toplam 1318 iiretici CKS’ye kayitlidir ve bu liretici-
ler ana kitleyi olusturmustur. Arastirma kapsamina tiim
iireticilerin alimmasi yerine, 6rnekleme yontemiyle bir
kisminin alimmasinin uygun olacagina karar verilmistir.
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Bu amagla asagidaki oransal 6rnek hacmi formiiliinden
yararlanilmig (Newbold, 1995; Miran, 2002), %95
olasilik ve % 10 hata pay1 esas alinarak 6rnek hacmi 90
olarak hesaplanmustir.

____ Np-p)
(N-Do; +p@-p)

Formiilde;
N = Toplam iiretici sayis1

P = Sulanabilir arazi isleyen {ireticilerin orani
(maksimum 6rnek hacmine ulagsmak icin p=0.50 alin-
mistir)

n = Ornek hacmi
62px = Oranin varyansi

Aragtirmanin ana amaglarindan biri de kapsama ali-
nan sulanabilir parsellerin degerini miinavebe uygula-
malarini esas alarak gelir yontemiyle saptamaktir. Ara-
zi degerinin (D) gelir yontemine gore saptanmasinda;
yillik ortalama net gelir, bir baska ifade ile toprak ranti
(R), kapitalizasyon oranina (f) oranlanmaktadir (Miila-
yim, 2008; Rehber, 2012).

Aragtirmada gelir yontemini uygulayabilmek igin
oncelikle yorede yakin zamanda (son bir yil iginde)
satig1 yapilan sulanabilir araziler tespit edilmis ve kapi-
talizasyon oranini saptanmistir. Bu asamada, satisi
yapilan arazilerden elde edilen net gelirler, gergeklesen
ve bilinen ortalama satig degerlerine (fiyatlarina) oran-
lanmigtir. Aragtirma yoresinde arazi satig fiyatlari D1,
D2, D3, ...., Dn olan arazilerin net gelirleri R1, R2, R3,
...., Rn ile gosterilirse, kapitalizasyon faiz orani (f)
asagidaki gibi hesaplanabilmektedir (Giilten, 2000;
Miilayim, 2008);

_ R1+R2+R3+"'+ Rn_ ZR
- D1+D2+D3++ DTl_ ZD

Arastirmada parsellerin pazar degerleri de saptan-
mis ve gelir yontemiyle saptanan degerlerle karsilasti-
rilmistir. Bu asamada parsellerin pazar degerlerinin
saptanmasinda, sahip olduklar1 g¢esitli nitelikler ve
yakin zamanda satis1 yapilan sulanabilir arazilerle ilgili
veriler dikkate alinmistir.

Arastirmada, her parselin pazar degerine etki eden
faktorlerin saptanmasinda hedonik fiyat analizinden
yararlanilmistir. Bu asamada elde edilen yatay kesit

verileri kullanilmistir. Hedonik fiyat analizinde dogru-
sal ve yari1 logaritmik modeller denenmistir.

Hedonik fiyatlandirma modeli ile heterojen bir mali
olusturan karakteristiklerin her birinin fiyat iizerindeki
etkisi tamimlanabilmektedir. Bu durum, modelin, hete-
rojen bir malin fiyatinin, onu olusturan farkli nitelikle-
rin piyasa fiyatlarinin toplamindan ibaret oldugunu
varsaymasindan ileri gelmektedir. Bdylece heterojen
mallar i¢in marjinal fiyatlar s6z konusu olmaktadir
(Paterson et al., 2002).

Hedonik fiyat fonksiyonu basitge asagidaki gibi
ifade edilebilmektedir (Pardew et al., 1986; Maddison,
2000):

P(2)=p (21,22, 23,...,2Zn)
Fonksiyonda;
P= malin piyasa fiyati,

Z (21 ,Z22, Z3,...., Zn ) = ise mal ozellikleri vekto-
ridiir.

Bu fonksiyon farkl karakteristiklere sahip iiriinlerin
fiyat karsilagtirmalarindan elde edilmektedir. Fiyat,
diizlem {iizerindeki her noktada belirlenmektedir ve
ireticiler ile tiiketiciler arasindaki etkilesim sonucu
ortaya ¢ikmaktadir. Gergekte P(z) fonksiyonu, hedonik
fiyatlar setiyle aymidir. Bu fiyat iireticilerin ve tiiketici-
lerin hedonik fiyat regresyonunu vermektedir (Rosen,
1974).

Gayrimenkul degerleme ve gayrimenkul piyasast
aragtirmalarinda gayrimenkuliin piyasa degeri genellik-
le mikro ekonomik teoriye dayanan hedonik model
yoluyla analiz edilmektedir. Mallarin heterojen oldugu
varsayimina dayanan hedonik fiyatlandirma modelleri,
heterojen mallarin fiyatlarindaki degismeleri ve soz
konusu fiyat degismelerine etki eden faktorleri agikla-
mada 6nemli sonuglar ortaya koymaktadir. Ozellikle
arazi, bina, araba, bilgisayar ve isgiicli piyasalarinda
heterojen mallara ait her bir farkli 6zelligin farkli bir
marjinal deger yarattigi gorilmektedir (Kesbi¢ vd.,
2007).

Tarim arazileri homojen niteliklere sahip degildir.
Ancak niteliksel ve niceliksel 6zelliklerden olusmakta-
dir. Tarim arazisi 6zelliklerinin vektoriinde regresyon
degeri veya hedonik fiyatlara sahip analizler parametre
tahminini vermektedir. Gergekte tarim arazisinin 6zel-
likleri i¢in ifade edilmeyen ya da gozlenmeyen fiyatlar
mallarin fayda 6zelliklerine gore degerlendirildiginde
hedonik hipotezin temelini olusturmaktadir (Lake and
Easter, 2002).

3. Arastirma Bulgulari ve Tartisma

Arastirmada kapsama alinan ilgelerde, 90 firetici ta-
rafindan iglenen ve 83 parsel Bayindir ilgesi, 91 parsel
Bergama ilgesi, 44 parsel Odemis ilgesi, 107 parsel
Tire ilgesi, 66 parsel Torbali ilgesi olmak iizere toplam
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391 parselden olusan toplam 11077.50 dekar tarla
Tablo 1
Arastirmada Kapsama Alinan Parsellere iliskin Bilgiler

arazisinin  degerlemesi  yapilmistir  (Tablo 1).

Information About Parcels Which Are included In This Research

Parsel 6zellikleri Bayindir Bergama Odemis Tire Torbal1 Toplam
Parsel Sayist 83 91 44 107 66 391
Alan (da) 2595.00 2183.50 1626.00 2657.00 2019.00 11077.50

Ureticilerin sulu arazilerde daha ¢ok pamuk, doma-
tes, karpuz, patates, bugday, dane ve silajlik misir iire-
timine agirlik verdikleri igin miinavebe diizenlerini de
bu iiriinlerden olusturduklar1 goriilmektedir. Ureticiler
ikili ya da li¢lii miinavebe diizenlerini tercih etmekte-
dir. Buna karsin, Bergama’daki iireticiler alti parselde
stirekli pamuk, Tire’deki iireticiler ise alti parselde
stirekli silajlik musir, iki parselde ise siirekli yonca
iretimi yapmaktadir (Tablo 2).

flgeler itibariyle miinavebeye giren iiriinlerin parsel

sayilari, iiretim alanlart ve elde edilen briit iiretim dege-
ri ve yapilan toplam iiretim masrafi {izerinden hareketle

Tablo 2
Ureticilerin Uyguladiklar1 Miinavebe Diizenleri
Crop Rotation System of The Surveyed Farmers

hesaplama yapildiginda tiriinlere gore dekara elde edi-
len net gelirler dekara elde edilen net gelirler Tablo
3’de verilmisgtir. Tablo incelendiginde Bayindir’da
dane ve silajlik misirin, Bergama’da pamuk ve dane
musirin, Odemis’te silajlik musir ve karpuzun, Tire’de
silajlik musir ve domatesin, Torbali’da ise pamuk ve
domatesin en fazla iiretim alanina sahip {irlinler oldugu
goriilmektedir. En fazla net gelir saglayan firiinler;
Bayindir ve Odemis’te dane misir, Bergama ve Torba-
Ir’da domates, Tire’de ise silajlik misir olarak saptan-
migtir.

Miinavebe Diizeni

Miinavebe Uygulanan Parsel Sayisi

Baymdir

Bergama Odemis Tire Torbali

Pamuk- Bugday
Pamuk- Dane Misir
Pamuk- Silajlik Misir
Domates-Pamuk
Domates-Bugday -
Domates- Karpuz -
Domates- Patates -
Domates-Patates- Karpuz -
Karpuz-Dane Misir -
Patates- Bugday -
Patates-Silajlik Misir -
Bugday-Silajlik Misir 51
Bugday-Pamuk-Domates -
Dane Misir-Domates -
Dane Misir- Bugday 17
Dane Misir-Pamuk-Bugday 5
Dane Misir- Domates- Pamuk

Dane Misir-Patates-Karpuz -
Silajlik Misir- Domates -
Silajlik Misir- Karpuz -
Silajlik Misir- Patates- Karpuz -

1 O1 01

- - - 6
10 - - -
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Tablo 3
Miinavebeye Giren Uriinlere Iliskin Bilgiler
Information About Crop Rotation Products

79

Uriinler Ilceler
Baymdir Bergama Odemis Tire Torbali
Parsel Sayisi 9 40 - - 16
Pamuk Uretim Alani (da) 246 1298 - - 743
Net Gelir(TL/da) 59.64 81.61 - - 96.39
Parsel Sayisi - 13 - 11 21
Domates Uretim Alani (da) - 261 - 276 492
Net Gelir(TL/da) - 534.55 - 433.40 827.07
Parsel Sayisi - - 9 12 -
Karpuz Uretim Alan1 (da) - - 447 136 -
Net Gelir(TL/da) - - 105.46 409.02 -
Parsel Sayisi - - 6 30 -
Patates Uretim Alani (da) - - 240 611 -
Net Gelir(TL/da) - - 7.93 124.42 -
Parsel Sayisi 7 6 - 10 4
Bugday Uretim Alan1 (da) 131 176 - 249 130
Net Gelir(TL/da) 106.62 9.48 - 18.46 45.37
Parsel Sayisi 46 12 4 - 11
Dane musir Uretim Alani (da) 1725 303 212 - 392
Net Gelir(TL/da) 587.14 427.40 606.83 - 497.90
Parsel Sayisi 14 - 18 24 -
Silajlik misir ~ Uretim Alam (da) 259 - 541 1145 -
Net Gelir(TL/da) 133.13 - 336.28 1378.33 -

Pazar degeri yontemi uygulamada en ¢ok kullanilan
degerleme yontemlerinden birisidir. Taginir ve tasin-
maz biitiin mallarin pazar fiyatlar1 bilinmek istendigin-
de bu yontem kullanilabilmektedir. Pazar degeri yon-
temi, bir kez kullanilabilen mallarin degerlerinin bigil-
mesinde kolaylikla uygulanabilmektedir (Miilayim,
2008).

Arastirmada incelenen arazilerin pazar degerlerini
belirlemek i¢in 6ncelikle her yerlesim biriminde ireti-
cilerle ve emlak alim-satim biirolar1 ile goriisiilerek
yorede yakin zamanda satis1 yapilan araziler saptanmis-
tir. Ayrica satist yapilan arazilerin fiyatlar1 ve bazi
ozellikleri hakkinda bilgi toplanmistir. Daha sonraki
asamada, satis1 yapilan arazilerle ilgili bilgiler, arazi
sahiplerinin arazileri igin belirledikleri satig degeri de
dikkate alinarak incelenen arazilerin sahip oldugu 6zel-
liklerle karsilastirilmig ve her parselin pazar degeri ayr1
ayr1 saptanmistir.

Arazi pazar degerleri ilgeler diizeyinde karsilastiril-
diginda; en yiksek pazar degerine Odemis’teki
(10319.19 TL/da) arazilerde ulasildigi, en diisiik pazar
degerine Bergama’daki (5994.73 TL/da) arazilerde
ulasildig saptanmustir.

Gelir yontemine gore bir tasinmazin degerini bul-
mak i¢in, o tasinmazdan ileride elde edilecegi varsayi-
lan biitiin gelirlerin degerleme yapilan zamana birikti-
rilmesi gerekmektedir (Rehber, 1984). Bu yontem,
stirekli gelir saglayan mallar (toprak, bina, vb.) igin
kullanilmaktadir. Bir araziden elde edilen net gelir,

kapitalizasyon oranina, oranlandiginda ilgili arazinin
degeri takdir edilebilmektedir (Miilayim, 2008).

Kapitalizasyon orani, araziye yatirilmig sermayenin
kullanim hakki olarak tanimlanmaktadir (Miilayim,
2008). Arazi i¢in ele alinabilecek kapitalizasyon orani-
nin belirlenmesinde; risk, giivence ve siireklilik agisin-
dan benzerlik gdsteren yatirnmlardan (tahvil vb.) elde
edilecek faiz oranlar1 da esas alinabilmektedir (Rehber,
1984). Ancak bu yontemle elde edilen faiz oranlari
Tiirkiye’de enflasyon hizinin ve banka faiz oranlarinin
asir1 yiiksek olmasi nedeniyle kullanilamamaktadir.

Kapitalizasyon orani bolgeden bolgeye degisebil-
mektedir bu nedenle ortalama kapitalizasyon oraninin
her bolge icin yapilacak arastirmalarla saptanmasi
gerekmektedir. Tirkiye’de yapilan aragtirmalarin so-
nuglarina gore ortalama kapitalizasyon oraninin bdlge-
den bolgeye degisiklik gosterdigi belirlenmistir. Orne-
gin kapitalizasyon orani; Nevsehir ili tarla arazileri i¢in
%3 (Rehber, 1984), Atatiirk baraji kamulastirma alan
icin %9.26, Karakaya baraji kamulagtirma alani i¢in
%9.28 (Miilayim vd., 1986), Ankara ilinde sulu araziler
icin %6.24, kuru taban araziler i¢in %6.12, Konya
ilinde sulu araziler i¢in %6.14, kuru taban araziler igin
%6.36 (Vural, 1987), Manisa ilinde %8.2 (Ardig,
1988), Adana ili Seyhan ve Yiregir ilgeleri kamulas-
tirma bolgesi i¢in %5.33 (Demircan,1991), Eskisehir
ilinde %6.05 (Keskin, 1994), Tokat ili Erbaa Ovasi i¢in
%4.72 (Akay vd., 2001), Izmir ili Tire ilgesinde kuru
araziler i¢in %35.56 (Engindeniz, 2001b), Tokat ili Zile
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ovasinda miilk isletmeciligi yapilan sulu tarla arazile-
rinde %5.17, kuru tarla arazilerinde %3.06, arastirma
yoresi i¢in ortalama %4.13 (Aydin ve Akay, 2008),
Tokat ili Pazar ilgesinde miilk isletmeciligi yapilan sulu
tarla arazilerinde %4.38 (Avci, 2010), Samsun ili Ladik
ilcesinde miilk isletmeciligi yapilan kuru tarla arazile-
rinde %4.38, sulu tarla arazilerinde %35.06 (Bastiirk,
2011), Izmir ili Menemen ilgesinde sulu tarla arazile-
rinde %5.63 olarak saptanmustir (Oztiirk, 2013).

Ureticilerin yakin zamanda satisin1 yaptig1 araziler
incelendiginde; Bergama ve Tire’deki iireticilerin daha
¢ok arazi sattifi, arazi biyiikliiklerinin 3-45 dekar
arasinda, birim fiyatlarinin ise 2143-6500 TL/da ara-
sinda degistigi saptanmistir.  Arastirma kapsaminda,
Bayindir ilgesinde yakin zamanda sulanabilir nitelikli
12 arazinin satisginin yapildig1 tespit edilmistir. Yakin
zamanda satigt yapilan arazilerden elde edilen toplam
net gelir (169941.30 TL), arazilerin satis fiyatlarinin
toplamma (4237500 TL) oranlanmis ve Bayindir ilge-
sindeki sulu araziler i¢in kullanilabilecek ortalama
kapitalizasyon orani %4.01 olarak hesaplanmistir.

Bergama ilgesinde yakin zamanda sulanabilir nite-
likli 18 arazinin satisinin yapildigi tespit edilmistir.
Yakin zamanda satisi yapilan arazilerden elde edilen
toplam net gelir (77955.46 TL), arazilerin satis fiyatla-
rinin toplamina (1348500 TL) oranlanmis ve Bergama
ilgesindeki sulu araziler i¢in kullanilabilecek ortalama
kapitalizasyon orani %5.78 olarak hesaplanmustir.

Tablo 4

Odemis ilgesinde yakin zamanda sulanabilir nitelik-
li 14 arazinin satiginin yapildig tespit edilmistir. Yakin
zamanda satig1 yapilan arazilerden elde edilen toplam
net gelir (58119.40 TL), arazilerin satig fiyatlarinin
toplamina (1418500 TL) oranlanmis ve Odemis ilge-
sindeki sulu araziler i¢in kullanilabilecek ortalama
kapitalizasyon orani %4.09 olarak hesaplanmustir.

Tire ilgesinde yakin zamanda sulanabilir nitelikli 14
arazinin satismnin yapildigr tespit edilmistir. Yakin
zamanda satig1 yapilan arazilerden elde edilen toplam
net gelir (154049.06 TL), arazilerin satis fiyatlarinin
toplamina (2315000 TL) oranlanmis ve Tire il¢esindeki
sulu araziler icin kullanilabilecek ortalama kapitalizas-
yon orant %6.65 olarak hesaplanmustir. Torbal1 ilgesin-
de yakin zamanda sulanabilir nitelikli 12 arazinin sati-
sinin yapildig: tespit edilmistir. Yakin zamanda satisi
yapilan arazilerden elde edilen toplam net gelir
(110212.60 TL), arazilerin satis fiyatlarinin toplamina
(1900500 TL) oranlanmig ve Torbali il¢esindeki sulu
araziler i¢in kullanilabilecek ortalama kapitalizasyon
orani %5.79 olarak hesaplanmistir.

Gelir yontemiyle saptanan arazi degerleri ilgeler
diizeyinde kargilagtirildiginda; arazi degerinin en yiik-
sek oldugu ilgenin Tire (11941.78TL/da ), en diisiik
oldugu ilgenin ise Odemis (3622.92 TL/da) oldugu
saptanmustir (Tablo 4).

Ilgelere Gore Pazar Degeri ve Gelir Yontemine Gore Hesaplanan Arazi Degerlerinin Karsilastiriimasi
Comperative Land Values Which Are Calculated According to Market Value and income Capitalization Approach

According to Districts

Arazi Degeri Bayindir Bergama Odemis Tire Torbali
Pazar Degeri (TL/da) 6730.83 5994.73 10319.19 7746.89 8316.99
Net Gelir Uzerinden Hesaplanan Arazi Degeri 5475.05 6591.48 3622.92 11941.78 7287.22
(TL/da)

Aragtirmada arazi degerlerine etki eden faktérlerin
saptanmasi i¢in hedonik fiyat analizinden yararlanil-
mustir. Gegmisten giiniimiize tarim arazilerinin deger-
lemesine yonelik birgok ¢alismada hedonik fiyat anali-
zinden yararlanildig1 goriilmektedir (Danielson, 1984;
Kennedy et al., 1996; Kostov, 2009; Ma, 2010). Son
yillarda siirlt sayida da olsa Tiirkiye’de de tarim arazi-
lerinin degerlemesinde hedonik fiyat analizinden yarar-
lanilmaya baslandig1 goriilmektedir (Hurma, 2007;
Vural, 2007; Vural ve Fidan, 2009; Karakayaci, 2011;
Oztiirk ve Engindeniz, 2013).

Arazi fiyatlar1 ya da degerleri iizerine yapilan he-
donik analizlerde arastiricilar yatay kesit verilerinden
ya da zaman serilerinden yararlanilabilmektedir. Bazi
durumlarda ise arastiricilar her iki veri setinden yarar-
lanarak panel veri seti olusturabilmektedir. Bu arastir-
mada arazi degerlerine etki eden faktorlerin analizinde
yatay kesit verileri kullanilmistir.

Arastirmada her il¢ede arazi degerini etkileyen fak-
torlerin farkli olabilecegi diisiiniilerek her ilge igin ayr1
model de olusturulmustur. Bu asamada da Tablo 5°deki
degiskenler kullanilmig ve dogrusal, yar1 logaritmik ve
cift logaritmik olarak cesitli modeller denenmistir.
Aragtirmada faktor analizi ile bu degiskenlerin azaltil-
masi1 diisiiniilmiis olmakla birlikte, gerek anlamli bir
dagilim géstermedikleri, gerekse modele dahil edildik-
lerinde arazi degerini biiyiilk oranda agiklayabildikleri
i¢in tiim degiskenlerin kullanilmasina karar verilmistir.

Bayindir’daki 83 parsel i¢in olusturulan dogrusal
modelin sonuglarina gore parselin biiylikliigliniin ve
verimliliginin artmasi, parselin egim durumu ve parsel-
de ikinci iirlin yetistirilme durumu parselin degerini
olumlu yonde etkilemektedir. Buna karsin parselin
konumu, parselin sekli, parseldeki toprak yapist ve
parseldeki toprak kalitesinin degismesi parselin degeri-
ni  olumsuz yonde etkilemektedir (Tablo 6).
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Tablo 5
Modellerde Kullanilan Degiskenler
Variables Used in Models

Bagimli Degisken

Parselin pazar degeri (TL/da)

Bagimsiz Degiskenler

Parselin biytikligi (da)

Parselin konumu (1:Giiney, 2:Kuzey, 3:Dogu, 4:Bat1)

Parselin tasarruf sekli (1:Miilk, 2:Kira, 3:Ortak)

Parselin sekli (1:Kare,2:Dikdértgen,3:Daire,4:Yamuk,5:Uggen)
Parselin egim durumu (1:Var, 0:Yok)

Parselin tag durumu (1:Var, 0:Yok)

Parselin toprak yapisi (1:Tinli-kum, 2:Kumlu-tin, 3:Milli-tin, 4:Killi-

tin, 5:Kumlu-kil, 6:Milli-kil)

Parselin toprak verimliligi (1:Cok az, 2:Az, 3:Orta, 4:Fazla, 5:Cok fazla)
Parselin toprak kalitesi (1:Cok az, 2:Az, 3:Orta, 4:Fazla, 5:Cok fazla)

Parselin tuzluluk durumu (1:Var, 0:Yok)
Parselde 1slah durumu (1:Var, 0:Yok)
Parselde sulama kaynag1 (1:Artezyen, 2:Sulama kuyusu, 3:DSI)
Parselde bina durumu (1:Var, 0:Yok)
Parselde aga¢ durumu (1:Var, 0:Yok)
Parselin il merkezine uzakligi (km)
Parselin ilge merkezine uzakligi (km)
Parselin kdy merkezine uzaklig (km)
Parselin pazara uzakligi (km)

Parselin anayola uzakligi (km)

Parselde miinavebe durumu (1:Var, 0:Yok)
Parselde ikinci iiriin durumu (1:Var, 0:Yok)

Tablo 6

Bayindir’daki Parsellerde Dogrusal Hedonik Modele Iliskin Katsayilar

Coefficients Regarding to Linear Hedonic Model at Bayindir

Degiskenler Katsayilar Standart Hata
Sabit katsay1 381495** 188809
Parselin buyukligi 7040.62* 230.407
Parselin konumu -15653.2%** 8530.51
Parselin tasarruf Sekli 600.66 19386.9
Parselin sekli -21455.7*** 10761.7
Parselin egim durumu 102087* 30568.9
Parselin toprak yapisi -17627.3** 7568.15
Parselin toprak verimliligi 351587* 63324.5
Parselin toprak kalitesi -385942* 66905.3
Parselin tuzluluk durumu 18350.2 50034.2
Parselde 1slah durumu 21201.7 23357.8
Parselde sulama kaynag1 54627.8 41354.2
Parselin bina durumu -18339.2 27964.3
Parselde aga¢ durumu 1707.45 27274.3
Parselin il merkezine uzaklig1 -1807.71 2520.67
Parselin kdy merkezine uzakligi -13080.3 10258
Parselin pazara uzaklii 2429.98 5133.26
Parselin anayola uzakligi 7946.75 9275.14
Parselde miinavebe durumu -1203.15 5729.68
Parselde ikinci iiriin durumu 44435.7** 40760.9

R? 0.969184
Diizeltilmis R? 0.959244
F 97.49784*

*0.01, **0.05, *** 0.10 diizeyinde anlamlidir.

Bergama’daki 91 parsel i¢in olusturulan dogrusal mo-
delin sonuglarina gore parselin biiytikliigiiniin ve kali-
tesinin artmasi, parselin anayola yakimligi, parselin
konumu ve parselde miinavebe uygulanmasi durumu
parselin degerini olumlu yonde etkilemektedir. Buna

karsin parselin il merkezine uzakliginin artmasi parse-
lin degerini olumsuz y6nde etkilemektedir (Tablo 7).

Odemis’teki 44 parsel i¢in olusturulan dogrusal mode-
lin sonuglarma gore parselin biiyiikliigliniin artmasi ve
parselin igletilme ya da tasarruf gsekli parselin degerini
olumlu  ydnde etkilemektedir. (Tablo 8).
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Bergama’daki Parsellerde Dogrusal Hedonik Modele iliskin Katsayilar
Coefficients Regarding to Linear Hedonic Model at Bergama

Degiskenler Katsayilar Standart Hata
Sabit katsay1 72445.4 86595.7
Parselin biyiikligii 6210.53* 286.886
Parselin konumu 16633.1* 5833
Parselin tasarruf Sekli -4824.37 12392.1
Parselin sekli -11366 7246.95
Parselin egim durumu -15368.6 15570.3
Parselin taglilik durumu 13077.5 14018.8
Parselin toprak yapist 2711.62 4518.22
Parselin toprak verimliligi -12990 12047.1
Parselin toprak kalitesi 24742.6** 10928.4
Parselin tuzluluk durumu -12781.6 38176.9
Parselde 1slah durumu -21608.5 15747.3
Parselde sulama kaynag1 9635.06 9187.48
Parselin bina durumu 1096.86 18491.5
Parselde aga¢ durumu -5122.97 15743.8
Parselin il merkezine uzaklig1 -2040.03* 690.432
Parselin ilge merkezine uzakligi -3898.34 2886.34
Parselin koy merkezine uzakligi 818.511 2437.91
Parselin pazara uzaklig 1584.59 2261.52
Parselin anayola uzakligi 3447.33*** 1844.9
Parselde miinavebe durumu 129895* 28435.7
Parselde ikinci {iriin durumu 4820.94 18235.4
R 0.937867
Diizeltilmis R? 0.918957
F 49.59616*
*0.01, **0.05, *** 0.10 diizeyinde anlamlidir.
Tablo 8

Odemis’teki Parsellerde Dogrusal Hedonik Modele i.l.iskin Katsayilar
Coefficients Regarding to Linear Hedonic Model at Odemis

Degiskenler Katsayilar Standart Hata
Sabit katsay1 8657.39 464.936
Parselin buyukligi 5853.93* 41791.3
Parselin konumu -2045.44 39488.3
Parselin tasarruf Sekli 69284.8** 28335.4
Parselin sekli -57865.6 216832
Parselin egim durumu 128197 321031
Parselin taghlik durumu 10035.3 77728.3
Parselin toprak yapisi -80301.6 130567
Parselin toprak verimliligi -36866.2 44905.4
Parselin toprak kalitesi 15206.8 259055
Parselin tuzluluk durumu 116086 76507.6
Parselde 1slah durumu 57659.6 298963
Parselde sulama kaynagi -46851.4 58744.8
Parselin bina durumu 102659 75914.1
Parselde aga¢ durumu -16893.1 16107.6
Parselin il merkezine uzakligi -3548.46 66760.1
Parselin ilge merkezine uzakligi 2673.44 28616.1
Parselin kdy merkezine uzakligi -26795.1 27545.5
Parselin pazara uzaklig 57429.3 46215.6
Parselin anayola uzaklig 8657.39 464.936

R? 0.980180
Diizeltilmis R? 0.964489
F 62.46731*

*0.01, **0.05, diizeyinde anlamlidir.

Tire’deki 107 parsel i¢in olusturulan dogrusal mo-
delin sonuglarina gore parselin biiyiikliigiiniin artmasi,
parselin il ve ilge merkezine yakinligi, parselin anayola
yakinlig1, parselin taghilik durumu ve parselde miinave-
be uygulanmasi durumu parselin degerini olumlu yon-
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de etkilemektedir. Buna karsin parseldeki toprak yapi-
s1, parselde aga¢ olmamasi ve parselin pazara uzakligi

nin artmasi parselin degerini olumsuz yonde etki-
lemektedir (Tablo 9).
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Tablo 9
Tire’deki Parsellerde Dogrusal Hedonik Modele iliskin Katsayilar
Coefficients Regarding to Linear Hedonic Model at Tire

Degiskenler Katsayilar Standart Hata
Sabit katsay1 -313456* 59299.4
Parselin biyiikligii 7489.89* 170.225
Parselin konumu 538.529 4700.37
Parselin tasarruf Sekli -5821.94 12838.1
Parselin sekli -6281.45 4814.21
Parselin egim durumu 2472.72 10360
Parselin taglilik durumu 25035.3*** 12829.5
Parselin toprak yapist -11433.5* 3442.73
Parselin toprak verimliligi 1801.93 6174.03
Parselin toprak kalitesi 442.108 5417.31
Parselde 1slah durumu -7813.94 10163.9
Parselde sulama kaynagi -5949.95 111935
Parselin bina durumu -9195.48 16022.3
Parselde aga¢ durumu -16318.6*** 9764.42
Parselin il merkezine uzaklig1 965.48* 261.744
Parselin ilge merkezine uzaklig 14993.3* 2593.27
Parselin koy merkezine uzakligi -642.736 3269.84
Parselin pazara uzaklig -4582.63* 1246.42
Parselin anayola uzakligi 7840.83** 3367.2
Parselde miinavebe durumu 50030.6** 20840.8
Parselde ikinci tiriin durumu 13862.1 17563.3

R 0.979645
Diizeltilmis R? 0.974912
F 206.9536*

*0.01, **0.05, *** 0.10 diizeyinde anlamlidir.

83

Torbali’daki 66 parsel i¢in olusturulan dogrusal
modelin sonuglarina gére parselin biytikligii ve parse-
lin kdy merkezine yakinligi parselin degerini olumlu
yonde etkilemektedir. Buna karsin parselin konumu,
Tablo 10.

sulama durumu, parselde aga¢ olmamasi ve parselde
ikinci tirtin tiretilme durumu parselin degerini olumsuz
yonde etkilemektedir (Tablo 10).

Torbali’daki Parsellerde Dogrusal Hedonik Modele iliskin Katsayilar

Coefficients Regarding to Linear Hedonic Model at Torbali

Degiskenler Katsayilar Standart Hata
Sabit katsay1 561317* 198444
Parselin buyukligi 7177.11* 148.365
Parselin konumu -11584.5** 6490.82
Parselin tasarruf Sekli -6515.01 18371.9
Parselin sekli -12697.9 8560.23
Parselin egim durumu -1269.86 20576.2
Parselin taglilik durumu -463.639 23774
Parselin toprak yapisi -8531.62 10629.9
Parselin toprak verimliligi -5567.78 9383.27
Parselin toprak kalitesi -6708.12 7299.1
Parselin tuzluluk durumu -13663.2 29914.4
Parselde 1slah durumu 2726.82 19817.4
Parselde sulama kaynagi -49505.8* 18234.6
Parselde aga¢ durumu -26808.1** 15100.2
Parselin il merkezine uzaklig -1807.23 2644.21
Parselin ilge merkezine uzakligi -3970.64 3554.14
Parselin kdy merkezine uzakligi 19041.6* 6020.62
Parselin pazara uzakligi -1344.85 1160.19
Parselin anayola uzakligi -23106.8 14303.3
Parselde ikinci iiriin durumu -136808* 50383.9

R’ 0.988103
Diizeltilmis R? 0.983190
F 201.0880*

*0.01, ** 0.10 diizeyinde anlamlidur.
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4. Sonug ve Oneriler

Tarim arazilerinde degerlemenin dogru yapilabil-
mesi ve elde edilen sonuglarn saglikli olarak yorumla-
nabilmesi i¢in degerlemenin amacinin bilinmesi ge-
rekmektedir. Degerleme caligmalar1 farkli amaglar
(kamulastirma, sigorta, vergilendirme vb.) igin yapil-
makta ve amaca gore de farkli yontem kullanilmakta-
dir. Bu nedenle oncelikle degerlemenin hangi amagla
yapildigi ortaya konmalidir.

Tirkiye’de tarim arazilerinin degerlemesi ¢ogun-
lukla kamulagtirma amagli yapilmakta ve degerleme
islemlerinde 23942 sayili Kamulagtirma Kanunu ve bu
kanunun bazi maddelerini degistiren 4650 sayili Kanun
geregi gelir yontemi kullanilmaktadir. Ancak degerle-
me c¢alismalarinda en iyi sonuglar pazar degeri ve gelir
yontemleri birlikte kullanildiginda alinabilmektedir. Bu
nedenle arastirmada gelir ve pazar degeri yontemlerine
gore arazi degerlerini saptanmistir.

Gelir yontemine gore bir arazinin degerlemesinin
yapilabilmesi i¢in arazilerden elde edilecek gelirlerin
ve miinavebe diizenlerinin tespit edilmesi gerekmekte-
dir. Ureticilerin sulanabilir arazilerde miinavebeye
dahil ettikleri iirtinler zaman igerisinde ve gesitli kosul-
larin etkisiyle de degisebilmektedir. Izmir genelinde
tireticilerin sulu arazilerde c¢ogunlukla yetistirdikleri
iriinler; pamuk, patates, domates, hiyar, biber, taze
fasulye, karpuz, bugday, misir ve bazi yem bitkileridir.
Ayrica ikinci iiriin olarak da ¢ogunlukla misir ve kiglik
sebze iiretimi yapilmaktadir. Arastirmada en fazla net
gelir saglayan iiriinler; Baymdir ve Odemis’te dane
musir, Bergama ve Torbali’da domates, Tire’de ise
silajlik musir olarak saptanmustir. Ureticiler miinavebe
diizenlerine gore en fazla geliri Baymdir’da pamuk-
dane musir, Bergama’da dane misir-domates, Ode-
mig’te karpuz-dane musir, Tire’de silajik musir-
domates, Torbali’da ise dane misir-domates miinavebe
diizenlerinden elde etmektedir.

Diger taraftan; gelir yontemiyle bir degerleme ya-
pabilmek i¢in kapitalizasyon oranmin belirlenmesi
gerekmektedir. Arastirma kapsamindaki ilgelerde,
yakin zamanda satig1 yapilan arazilerden miinavebe
yontemiyle elde edilen net gelirler ve arazilerin satig
fiyatlar1 kullanilarak hesaplanan kapitalizasyon orani
Bayindir ilgesinde %4.01, Bergama ilgesinde %5.78,
Odemis ilgesinde %4.09, Tire ilgesinde %6.65, Torbalt
ilgesinde %5.79 olarak hesaplanmustir.

Arastirma sonuclarma gore; farkli 6zelliklere sahip
parsellerde gelir yontemiyle saptanan arazi degerleri
pazar degeri yontemiyle saptanan arazi degerlerinden
Bergama, Tire ve Torbali ilgesinde yiiksek, Bayindir ve
Odemis ilgesinde diisiiktiir. En yiiksek pazar degerine
Odemis’teki (10319.19) arazilerde ulasildigi, gelir
yontemiyle hesaplanan arazi degerinin en yiiksek oldu-
gu ilgenin ise Tire (11941.78) oldugu saptanmustir.

Aragtirmada arazi degerini etkileyen faktorlerin be-
lirlenmesi amactyla hedonik fiyat analizinde her ilce
icin ayrt model olusturulmustur. Bayindir ilgesinde

parselin biiyiikliigiiniin ve verimliliginin artmasi, parse-
lin egim durumu ve parselde ikinci iiriin yetistirilme
durumu parselin degerini olumlu yonde etkilemektedir.
Buna karsin parselin konumu, parselin sekli, parseldeki
toprak yapis1 ve parseldeki toprak kalitesinin degismesi
parselin degerini olumsuz yonde etkilemektedir. Ber-
gama ilgesinde parselin biiyiikliigiiniin ve kalitesinin
artmasi, parselin anayola yakinligi, parselin konumu ve
parselde miinavebe uygulanmasi durumu parselin dege-
rini olumlu yonde etkilemektedir. Buna karsin parselin
il merkezine uzakliginin artmasi parselin degerini
olumsuz yonde etkilemektedir. Odemis ilgesinde parse-
lin bilylikliigiiniin artmasi ve parselin isletilme ya da
tasarruf sekli parselin degerini olumlu yonde etkile-
mektedir. Tire ilgesinde parselin biiylikliigliniin artma-
s1, parselin il ve ilce merkezine yakinligi, parselin ana-
yola yakimligi, parselin taslilik durumu ve parselde
miinavebe uygulanmast durumu parselin degerini
olumlu yonde etkilemektedir. Buna karsin parseldeki
toprak yapisi, parselde aga¢ olmamasi ve parselin paza-
ra uzakliginin artmasi parselin degerini olumsuz yonde
etkilemektedir. Torbali ilgesinde parselin bityiikligii ve
parselin kdy merkezine yakinligi parselin degerini
olumlu yonde etkilemektedir. Buna karsin parselin
konumu, sulama durumu, parselde aga¢ olmamasi ve
parselde ikinci {irlin iiretilme durumu parselin degerini
olumsuz yonde etkilemektedir.

Arastirmada elde edilen sonuglar 1s1ginda arazi de-
gerlerinin saptanmasinda etkinligin saglanmasi agisin-
dan asagida bazi 6neriler getirilmistir;

*Degerin dogru olarak belirlenmesinde degerleme
komisyonlar1 ve bilirkigiler 6nemli rol oynamaktadir.
Bundan dolay1r degerleme ¢aligmalarinda yoreyi iyi
bilen, tarim ile ilgili hem teknik, hem de ekonomik
acidan bilgi sahibi kisilerin gérev almasi gerekmekte-
dir.

*Gelir yontemiyle dogru bir degerleme yapabilmek
icin yoreye uygun kapitalizasyon oraninin belirlenmesi
Oonem tagimaktadir. Fakat kapitalizasyon orani bolge-
den bolgeye hatta araziden araziye gore farklilik goste-
rebileceginden dolayr yapilacak bilimsel ¢aligsmalar ile
her yore igin bu oraninin saptanmasi onemli katkilar
saglayacaktir.

*Gelir yontemine gore degerlemede net gelirin de
gercekei ve dogru hesaplanmasi gerekmektedir. Kamu-
lastirmalarda Gida, Tarim ve Hayvancilik 11 ve Tlge
Miidiirlikleri verileri kullanilmaktadir. Ancak diger
degerlemelerde tarim isletmelerinde kayit tutulmamasi
nedeniyle gerekli verilerin elde edilmesinde bazi giig-
liiklerle karsilagilmaktadir. Bu nedenle tarim isletmele-
rinde treticilerin bilingli olarak kayit tutmalar1 tesvik
edilmelidir. Nitekim Gida, Tarim ve Hayvancilik Ba-
kanlig1 bu yonde gesitli uygulamalar baglatmustir.

*Tarim arazilerinde gelir yontemine gore degerleme
yapabilmek i¢in zaten bilinmeyen durumundaki arazi-
den elde edilen rantin (net gelir) saptanmasina ¢alisil-
maktadir. Dolayisiyla arazinin ranti olarak da deger-
lendirilebilecek kirasinin {iretim masraflarina dahil
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edilmemesi gerekmektedir. Bununla birlikte, iretim
masraflarina sermaye faizi ve yonetim karsiliginin da
mutlaka eklenmesi gerekmektedir. Sermaye faizi, iire-
timde kullanilan sermayenin firsat maliyetidir. Ozellik-
le kendi sermayesi ile liretim yapan {ireticiler {iretim
faaliyetinde kullandiklar1 diretim girdileri tutarini (de-
gisken masraflar) baska bir alternatif alanda kullanma-
lar1 durumunda belirli bir faiz geliri elde etme olanagi-
na sahip olabileceklerdir. Ancak iiretime yonelen iireti-
ciler bu faiz gelirinden vazge¢mis olmaktadirlar. Dola-
yistyla degisken masraflarin faiz karsiliginin (alternatif
maliyet olarak) iiretim masraflarina eklenmesi gerek-
mektedir. Diger taraftan, gliniimiizde tarimsal {iretim
yapan kiiciik tireticilerin birgogu degisken masraflarini
karsilayabilmek icin kredi kullanmakta ve belirli bir
faiz 6demektedir. Bu sekilde degerlendirildiginde de
degisken masraflarin faiz karsiliginin iiretim masrafla-
rina eklenmesi gerektigi ortadadir. En Onemlisi de
iiretim faktorii durumundaki sermayenin iiretimden faiz
olarak pay almasit da dogaldir. Bunun disinda, ireticiler
isletmelerinin sevk ve idaresi ile sosyal ve ortak hiz-
metleri de istlenmektedirler. Bu idare ve hizmetlerin
yerine getirilmesi kargihigmin da (yonetim karsiligi)
tiretim masraflarina eklenmesi gerekmektedir.

*Degerleme ¢aligmalarinda en iyi sonuglar pazar
degeri ve gelir yontemleri birlikte kullanildiginda ali-
nabilmektedir. Bu nedenle degerleme komisyonlari ve
bilirkisiler arazilerin pazar degerleri ile gelir yontemine
gore saptanan degerlerini karsilagtirarak bir sonuca
varmasi gerekmektedir.

+il ve Ilge Tarim Miidiirliiklerinde yorede yetisen
driinlerin verim, fiyat ve maliyet verilerinin saglikl
saptanmast konusunda 6zel alt birimler olusturulmali,
yetismis eleman ve otomasyon kullanimi saglanmali-
dir.

*Giiniimiizde bir¢ok alanda oldugu gibi degerleme
alanindaki ¢alismalarda da kantitatif yontemler kulla-
nilmaktadir. Degerleme ¢aligmalarinda regresyon ana-
lizi, hedoni3k fiyat analizi gibi yontemler diginda son
zamanlarda Analitik Hiyerarsi Siireci (AHS) ve Gri
Iliskisel analiz yontemleri de kullamlmaya baslannus-
tir. Arastiricilarin bu yondeki aragtirma sayisini arttir-
malar1 gerekmektedir.

*Diinyanin farkli tilkelerinde yapilan arazi degerle-
me calismalarinda cografi bilgi sistemleri (CBS) tekno-
lojisinden yararlanildig1 goriilmektedir. Arazi degerle-
me calismalarinda CBS kullanilarak elde edilen deger
haritalar1 ile degerleme islemleri daha kolay ve hizl bir
sekilde gerceklesmekte ve bu sekilde kurumlarin ¢a-
lismalarina kolaylik saglanabilmektedir. Diger taraftan
CBS ile daha objektif ve dogru sonuglar elde etme
imkani saglanmakla birlikte, ayn1 bolgede ¢ikan deger
farkliliklarinin 6niine de gegilebilmektedir.
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1. Giris

Bu ¢aligma Sultan Daglar1 Stratiomyidae faunasi
belirlemek ve biyolojik zenginligini ortaya gikararak
Tiirkiye faunasinin belirlenmesine katkida bulunmak,
ayrica gelecekte bu konuyla ilgili ¢alisacak arastiricila-
ra zemin olugturmak amaciyla yapilmigtir. Stratiomyi-
dae hem biyolojik ¢esitlilik bakimindan hem de zirai,
ekonomik ve hijyenik bakimindan 6nemlidir. Strati-
omyidae (=Silahl1 Sinekler), Diinya’da tanimlanmis
yaklagik 2700 tiirii ile Diptera takiminin orta biiyiik-
likteki bir familyasidir. Tiirkiye’den bugiine kadar
Stratiomyidae’ye ait toplam 7 altfamilya ve 18 cinse
ait 71 tiir tespit edilmistir. Sultan Daglar1 resmi olarak

*Sorumlu yazar email: tustuner@selcuk.edu.tr

koruma altinda degildir. Geleneksel arazi kullanimi,
yogun otlatma ve yakacak i¢in aga¢ kesimi nedeniyle,
dogal bitki ortiisii biiyiik bir baski altindadir. Sultan
Daglarinda simdiye kadar Stratiomyidae’ye ait 10
tiiriin kaydi belirtilmistir (Ustiiner, 2000; Ustiiner et
al., 2002; Ustiiner and Hasbenli, 2003; 2011; Ustiiner
et al., 2013). Sultan Daglarindan kaydi bilinen bu
tirler: Adoxomyia obscuripennis (Loew, 1873b),
Nemotelus pantherinus (Linnaeus, 1758), Sargus
cuprarius (Linnaeus, 1758), Beris clavipes (Linnaeus,
1767), Oxycera fallenii Staeger, 1844, Oxycera lim-
bata Loew, 1862, Oxycera meigenii Staeger, 1844,
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Oxycera nigricornis Olivier, 1812 Odontomyia hydro-
leon (Linnaeus, 1758) ve Oplodontha viridula (Fabri-
cius, 1775)’dir. Bu ¢alisma Sultan Daglari’'nda Strati-
omyidae familyasinin yayilislarini ve faunistik durum-
larinin ortaya ¢ikarilmasi i¢in giincel verileri ortaya
koymaktadir.

2. Materyal ve Yontem

Sultan Daglar1 Orta Toroslar'in kuzey ucunda yer
alan ve kuzeybati-giineydogu dogrultusunda uzanan bir
dag silsilesidir. I¢ Anadolu bélgesi ile Goller Bolgesi
arasinda dogal sinir olugturur. Sultan Daglari'nin dogu-
sunda Eber ve Aksehir golleri, batisinda Beysehir Goli
vardir. Dogu etekleri dik bigimde iner. Bat1 boliimiinde
bulunan cukur alanlara daha yumusak bigimde iner.
Dogu eteklerinde Afyonkarahisar ilinin Cay ve Sultan-
dag ilgeleri, Konya'nin Aksehir ilgesi, giiney etekle-
rinde Isparta’nin Yalvag ilgesi bulunur. Sahip oldugu
iklim ve yer sekil ozelliklerinin dogal bir yansimasi
olarak zengin bir bitki Ortiisiine sahiptir. Sultan Dagla-
ri'nda orman, gali, step ve sulak alan dort farkli ekolo-
jik alan tipi bulunmaktadir. Parcalanmig orman bitki
ortiisii 1200-1800 m arasinda yer alir.

Sultan Daglarinin farkl habitatlarda 2014-2016 yil-
larinin Mayis - Eyliil aylar1 arasinda yapilan arazi ¢a-
ligmalarinda toplam 35 6rnek toplanmistir. Stratiomyid
ornekleri otlarin ve bitkilerin {izerinden goriilerek ve
siiplirme yontemi ile atrap kullanilarak yakalanmistir.
Yakalanan 6rnekler etil asetatli dldiirme kavanozlarin-
da oldiiriilmiistiir. Orneklerin toplandig1 bélgeye ait
lokalite kayit ve yiikseklik bilgileri kaydedilmistir.
Toplanan 6rnekler 6lditkten sonra tagima kavanozlarin-
da aksama kadar bu sekilde muhafaza edildi, her calis-
ma gilini aksami toplanan Ornekler ilgili etiketlerle
birlikte, uygun ebattaki bocek ignesi ile ignelenerek
muhafaza kutularina dizilerek laboratuvara getirilmis-
tir. Araziden getirilen 6rnekler once altfamilya sonra
cins seviyesinde tasnif edilerek muhafaza kutularina
yerlestirilmistir. Toplanan orneklerin tiir teshisi, dis
morfolojik karakterlere ve genital preparasyonlarimin
hazirlanmasindan sonra genital karakterlere gore ya-
pilmustir. Genitali hazirlanacak 6rneklerin abdomeni,
stereo-mikroskop altinda bisturi yardimiyla dikkatle
kesilmis, Ornegin biiyiikliigii, abdomenin kitinlesme
derecesine gore 5—24 saat arasinda oda sicakliginda %
10’luk KOH ¢ozeltisinde bekletilmistir. Bu siire so-
nunda KOH’dan alinan abdomen su ile iki defa yikana-
rak ¢ukur lam i¢inde gliserin ortamina alinarak, stereo-
mikroskop altinda incelenmistir. Incelenmesi biten
genitaller kiiciik bim kapsiillerde 6rnekle birlikte aym
kutu igerisinde muhafaza edilmistir. Tespit edilen tiirle-
rin fotografi dijital fotograf makinesi ile g¢ekilmistir.
Ornekler Selguk Universitesi, Fen Fakiiltesi, Biyoloji
Boliimiinde muhafaza edilmektedir.

3. Arastirma Sonuglari

Sultan Daglari’ndan 2014-2016 yillarinda Strati-
omyidae’nin 5 altfamilyasina ait 6 cins ve 9 tiir belir-
lenmistir. Adoxomyia obscuripennis (Loew, 1873h),
Nemotelus pantherinus (Linnaeus, 1758), Sargus cup-
rarius (Linnaeus, 1758), Beris clavipes (Linnaeus,
1767), Oxycera fallenii Staeger, 1844, Oxycera limba-
ta Loew, 1862, Oxycera meigenii Staeger, 1844,
Oxycera nigricornis Olivier, 1812 ve Odontomyia
discolor Loew, 1846 olmak {izere toplam 9 tiiriin varh-
g1 belirlenmistir.

3.1. Altfamilya: Clitellariinae
3.1.1.Cins: Adoxomyia Kertész, 1907
3.1.1.1.Adoxomyia obscuripennis (Loew, 1873b)

Incelenen materyal: Konya, Aksehir, Cankurtaran
Koy, elev. 1491 m, 29 Mayis 2015, 1. Konya, Ak-
sehir, Cankurtaran Koyii, elev. 1491 m, 27 Mayis
201519 (Sekil 1).

Diinya’daki Dagilisi: Azerbaycan, Kazakistan, Oz-
bekistan, Rusya, Tacikistan, Tirkiye (Kertész, 1908;
Kertész, 1923; Lindner, 1938; Narchuk, 1988; Pleske,
1925a; Rozkosny, 1983; Rozkosny & Nartshuk, 1988;
Woodley, 2001).

Tiirkiye 'deki Dagilisi: Su ana kadar Tiirkiye’de Is-
parta, Adana’dan bilinmektedir (Ustiiner & Hasbenli,
2011).

3.2. Altfamilya: Nemotelinae

3.2.1.Cins: Nemotelus Geoffroy, 1762

3.2.1.1.Nemotelus pantherinus (Linnaeus, 1758)

Incelenen Materyal: Konya, Aksehir, Engilli Koyii,
elev. 1100 m, 27 Haziran 2015, 29 9. Konya, Aksehir,
Engilli Koyi, elev. 1100 m, 23 Haziran 2016—19
(Sekil 2).

Diinya’daki Dagilisi: Almanya, Arnavutluk, Avus-
turya, Azerbaycan, Belgika, Bulgaristan, Cek Cumhu-
riyeti, Danimarka, Ermenistan, Estonya, Fas, Fransa,
Ingiltere, Irlanda, 1spanya, Israil, Isveg, Isvicre, 1talya,
Hollanda, Kibris, Letonya, Macaristan, Norveg, Polon-
ya, Romanya, Rusya, Slovakya, Tacikistan, Tiirkiye,
Yugoslavya, Yunanistan (Kertész, 1908; Lindner,
1938; Lindner, 1974; Narchuk, 1988; Nartshuk, 1969;
Rozkosny, 1973; Rozkosny, 1983; Roz-
kosny&Nartshuk, 1988; Séguy, 1926; Woodley, 2001).

Tiirkiye'deki Dagilisi: Su ana kadar Tirkiye’de
Adana, Antalya, Burdur, Isparta, izmir, Kayseri, Kon-
ya, Sivas illerinden kaydedilmislerdir (Rozko$ny,
1983; Rozkosny&Nartshuk, 1988; Ustiiner, 2000; Us-

tiner, 2005; Ustiiner&Hasbenli, 2013; Woodley,
2001).

3.3.Altfamilya: Sarginae
3.3.1.Cins: Sargus Fabricius,1798
3.3.1.1.Sargus cuprarius (Linnaeus, 1758)

Incelenen Materyal: Isparta, Yalvag, Kuyucak Ka-
sabasi, elev. 1500 m, 26 Haziran 2015, 299Q. Isparta,
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Yalvag, Kuyucak Kasabasi, elev. 1500 m, 22 Haziran
2016,1% (Sekil 3).

Diinya’daki Dagilisi: Nearktik: Kanada, ABD. Pa-
lacarktik: Almanya, Avusturya, Belgika, Bulgaristan,
Cek Cumbhuriyeti, Danimarka, Ermenistan, Finlandiya,
Fransa, Hollanda, Ingiltere, Irlanda, Ispanya, Israil,
Isvec, Isvigre, Italya, Kazakistan, Litvanya, Macaristan,
Mogolistan, Norveg, Polonya, Romanya, Rusya, Slo-
vakya, Slovenya, Tacikistan, Tiirkiye, Yugoslavya
(Hauser&Niehuis, 2001; Kertész, 1908; Lindner, 1938;
Loew, 1855; Narchuk, 1988; Nartshuk, 1972; Roz-
kosny, 1982a; Rozkosny&Nartshuk, 1988; Séguy,
1926; Woodley, 2001).

Tiirkiye 'deki Dagiligi: Suana kadar Tirkiye’de Is-
parta, Kayseri, Konya illerinden kaydedilmislerdir
(Ustiiner, 2000; Ustiiner, 2005; Ustiiner and Hasbenli,
2013).

3.4.Altfamilya: Beridinae
3.4.1.Cins: Beris Latreille 1802
3.4.1.1.Beris clavipes (Linnaeus, 1767)

Incelenen Materyal: Konya, Aksehir, Cankurtaran
Koyi, elev. 1600 m., 22 Haziran 2016, 19; Isparta,
Yalvag, Cetince Koyi, elev. 1570 m., 22 Haziran
2016, 19 (Sekil 4).

Diinya’daki Dagiligi: Almanya, Avusturya, Belci-
ka, Bulgaristan, Cek Cumhuriyeti, Danimarka, Eston-
ya, Finlandiya, Fransa, Galler, Giircistan, Hollanda,
Ingiltere, Irlanda, Ispanya, isveg, Isvicre, italya, Leton-
ya, Litvanya, Macaristan, Norveg, Polonya, Romanya,
Rusya, Slovakya, Tiirkiye, Ukrayna
(Dusek&Rozkosny, 1963; Fleck& Greve, 1990; Greve,
1980; Kassebeer, 1996; Lindner, 1938; Narchuk, 1988;
Nartshuk&Rozkosny, 1976; Nartshuk&Rozkosny,
1984; Rozkosny, 1982; Rozko$ny&Nartshuk, 1988;
Ustiiner&Hasbenli, 2003; Woodley, 2001).

Tiirkiye 'deki Dagilisi: Daha onceden Tiirkiye’de
Isparta, Kayseri illerinden kaydedilmislerdir (Ustii-
ner&Hasbenli, 2003).

3.5.Altfamilya: Stratiomyinae
3.5.1.0xycera Meigen, 1803
3.5.1.1.0xycera fallenii Staeger, 1844

Incelenen materyal: Isparta, Yalvag, Koruyaka Ko-
yi, elev. 1650 m., 17.07.2016, 29,13 (Sekil 5-6).

Diinya’daki Dagilisi: Almanya, Avusturya, Cek
Cumhuriyeti, Danimarka, Ingiltere, irlanda, Isvec,
Isvigre, Italya, Polonya, Romanya, Rusya, Slovakya,
Ukrayna (Lindner, 1938; Narchuk, 1988; Rozkosny,
1983; Rozkosny&Nartshuk, 1988; Ustiiner et al. 2015;
Woodley, 2001).

Tiirkiye'deki Dagilisi: Daha onceden Tirkiye’de
Isparta, Adana illerinden kaydedilmislerdir (Ustiiner et
al. 2015).

3.5.1.2.0xycera limbata Loew, 1862

Incelenen Materyal: Konya, Aksehir, Cankurtaran
Koyi, elev. 1491 m, 29 Mayis 2015, 19; Konya, Ak-
sehir, Cankurtaran Koyi, elev. 1491 m, 22 Agustos
2015, 19. Konya, Aksehir, Cankurtaran Koyii, elev.
1491 m, 8 Agustos 2016, 19 (Sekil 7).

Diinya’daki Dagilisi: Azerbaycan, Israil, Kibris,
Libnan, Romanya, Tirkiye, Ukrayna, Yunanistan
(Lindner, 1938; Narchuk, 1988; Rozkosny, 1983; Roz-
kosny&Nartshuk, 1988; Ustiiner et al., 2002; Woodley,
2001).

Tiirkiye 'deki Dagilisi: Daha Onceden Tiirkiye’de
Isparta, Kasan =(Ankara, Kazan ) ve Konya illerinden
bilinmektedir ( Rozkosny, 1983; Ustiiner et al., 2002).

3.5.1.3.0xycera meigenii Staeger, 1844

Incelenen Materyal: Isparta, Yalvag, Koruyaka Ko-
yii, elev. 1600 m, 08 Temmuz 2016, 13,29 9; Isparta,
Yalvag Dedecam Koy, elev. 1550 m, 26 Temmuz
2015, 19 (Sekil 8-9).

Diinya’daki Dagilisi: Afganistan, Almanya, Avus-
turya, Azerbaycan, Belgika, Bulgaristan, Cek Cumhu-
riyeti, Cin, Danimarka, Fransa, Giircistan, Iran, Isvec,
Isvigre, Italya, Kazakistan, Macaristan, Mogolistan,
Ozbekistan, Polonya, Romanya, Rusya, Slovakya,
Tacikistan, Tirkiye, Tirkmenistan, Ukrayna, Yugos-
lavya, Yunanistan (DuSek&Rozkosny, 1974; Kertész,
1908; Lindner, 1938; Narchuk, 1988; Nartshuk, 1976;
Pleske, 1925b; Rozkosny, 1973; Rozkosny, 1983; Roz-
kosny&Nartshuk, 1988; Séguy, 1926; Ustiiner et al.,
2002; Woodley, 2001;).

Tiirkiye 'deki Dagilisi: Su ana kadar Tiirkiye’de Is-
parta, Kayseri, Konya, Sivas illerinden bilinmektedir
(Ustiiner et al., 2002; Ustiiner, 2005; Ustiiner and Has-
benli, 2013).

3.5.1.4.0xycera nigricornis Olivier, 1812

Incelenen Materyal: Isparta, Yalvag, Koruyaka Ko-
yii, elev. 1510 m, 08 Agustos 2015, 283, 299; Ispar-
ta, Yalvag, Dedegam Koyi, elev. 1600 m, 26 Temmuz
2016, 13, 399 (Sekil 10-11).

Diinya’daki Dagilisi: Almanya,Avusturya, Belgika,
Bulgaristan, Cek Cumbhuriyeti, Danimarka, Galler,
Fransa, Hollanda, ingiltere, irlanda, italya, Macaristan,
Polonya, Slovakya, Yunanistan, (Lindner, 1938; Roz-
kosny, 1983; Rozkosny&Nartshuk, 1988; Ustiiner et
al., 2002; Woodley, 2001;).

Tiirkiye 'deki Dagilisi: Su ana kadar Tiirkiye’de Is-
parta, Kayseri, Konya, Sivas illerinden bilinmektedir
(Ustiiner et al., 2002).

3.5.2.0dontomyia Meigen, 1803
3.5.2.1.0dontomyia discolor Loew, 1846

Incelenen Materyal: Afyonkarahisar, Sultandagi,
Kirca Koyl elev. 1100 m, 08 Haziran 2015, 299;
Afyonkarahisar, Cay, Eber Koyii, elev. 1150 m, 24
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Haziran 2016, 19; Afyonkarahisar, Cay, Eber Koyi,
elev. 1150 m, 26 Temmuz 2016, 39 Q (Sekil 12).

Diinya’daki Dagilisi: Afganistan, Cezayir, Fas,
Fransa, Ispanya, Israil, italya, Kazakistan, Kirgizistan,
Romanya, Rusya, Tacikistan, Tiirkiye, Tiirkmenistan
Yunanistan (Rozkosny, 1982; Rozkosny and Nartshuk,
1988; Woodley, 2001).

Tiirkiye 'deki Dagilisi: Su ana kadar Tiirkiye’de An-
talya (Patara), Karaman, Konya illerinden kaydedilmis-
lerdir (Rozkos$ny, 1982; Rozkosny and Nartshuk, 1988;
Ustiiner, 2000; Ustiiner and Hasbenli, 2013).

4. Tartisma ve Sonug

Bu ¢alisma, Sultan Daglarindan tespit edilen Strati-
omyidae familyasina ait tiirlerin morfolojisi, taksono-
misi, sistematigi ve dagiliglarin1 igermektedir. Sultan
Daglari’ndan 2014-2016 yillarinda 19 lokaliteden
Stratiomyidae familyasindan 5 altfamilyaya ait 6 cins-
ten toplam 35 6rnek toplanmigtir. Adoxomyia obscuri-
pennis (Loew, 1873b), Nemotelus pantherinus (Linna-
eus, 1758), Sargus cuprarius (Linnaeus, 1758), Beris
clavipes (Linnaeus, 1767), Oxycera fallenii Staeger,
1844, Oxycera limbata Loew, 1862, Oxycera meigenii
Staeger, 1844, Oxycera nigricornis Olivier, 1812 ve
Odontomyia discolor Loew, 1846 olmak iizere toplam
9 tiirtin varlig1 belirlenmistir. Calisma alanindan tespit
edilen tiirler Stratiomyidae familyasinin Clitellariinae,
Nemotelinae, Sarginae, Beridinae ve Stratiomyinae
altfamilyalarindan Adoxomyia Kertész, 1907, Nemote-
lus Geoffroy, 1762, Sargus Fabricius,1798, Beris Lat-
reille 1802, Oxycera Meigen, 1803 ve Odontomyia
Meigen, 1803 cinslerine ait tiirlerdir.

Calisma alanindan tespit edilen stratiomyid altfa-
milyalardan Stratiomyinae altfamilyasina Odontomyia
cinsine ait Odontomyia discolor Loew, 1846 tiiriiniin
varlig1 ilk kez bu ¢aligmada ortaya ¢ikarildigindan bu
tiir Sultan Daglari i¢in yeni bir tiir kaydidir. Ayrica bu
tiir Afyonkarahisar il sinirlarindan da ilk kez kaydedil-
diginden bu il iginde yeni bir fauna kaydidir.

Calisma sahasinda Adoxomyia cinsine  ait
Adoxomyia obscuripennis tiirii tespit edilmistir.
Adoxomyia cinsinin Tirkiye’den 6 tiirii bilinmektedir.
A. obscuripennis tiirii Tirkiye’de Isparta ve Adana
illerinden kaydi bilinmektedir. Bu tiiriin daha 6nceki
bilinen lokalitesine yakin bir yerden bulunmasi bu tiir
i¢in neslinin devamu i¢in uygun ve bozulmamis bir alan
oldugunu simdilik bu gostermektedir.

Caligma alanindan tespit edilen Nemotelus cinsine
ait Nemotelus pantherinus Tirkiye’den Adana, Antal-
ya, Burdur, Isparta, Izmir, Kayseri, Sivas’tan kayitlari
bilinmektedir. Bu tiiriin ¢aligma alanindan tespit edil-
mesi tlirlin lilkemizde yayilig alani bilgilerini giincel-
lenmesini saglamaktadir.

Sarginae altfamilyasindan Sargus cinsine ait Sargus
cuprarius Diinya’da Nearktik Bolge ve iilkemizde

dahil pek ¢ok Asya ve Avrupa iilkelerinde yayilis gos-
teren bir tiirdiir. Tiirkiye’de Isparta, Kayseri’de yayilis
gosteren bu tiiriin Sultan Daglarindan yeniden tespit
edilmesi bu tiiriin neslinin devam ettigini gostermesi
acisindan dnemlidir.

Beridinae altfamilyasindan Beris cinsine ait sadece
Beris clavipes tespit edilmis olup Tirkiye’den daha
onceki ¢alismalarda Isparta, Kayseri illerinden kayde-
dilmis tiirlerdendir (Ustiiner&Hasbenli, 2003).

Bu c¢aligmada Stratiomyinae altfamilyasindan
Oxycera ve Odontomyia cinslerine ait tiirler tespit
edilmigtir. Oxycera cinsine ait olanOxycera fallenii
tirli yayilis alani incelendiginde genis Olgiide Avru-
pa’da yayilis gostermesine ragmen Tiirkiye’den de
Isparta, Adana illerinden kaydedilmislerdir (Ustii-
ner&Hasbenli& Caglar, 2015). Bu tiiriin ¢aligma ala-
nindan kaydi iilkemizde yayilisi agisindan giincel bir
bilgi katkist yapmuistir. Oxycera cinsine ait Oxycera
limbata Tiirkiye’de de Isparta ve Kasan (=Ankara,
Kazan ) ve Konya (Beysechir)’da yayilis gésteren bir
tiirdiir. Sultan Daglarinda bu tiiriin bulunmasi yayilis
alan1 g6z 6niinde bulunduruldugunda sasirtict bir sonug
degildir. Bu tiiriin ¢aligma alaninda bulunmasi bilinen
yayilig alanini1 genisletmis ve kaydinin giincellenmesini
saglamigtir. Oxycera cinsinden Oxycera meigenii Tiir-
kiye’de Isparta, Kayseri, Konya (Eregli) ve Sivas’ta
yayilis gosterir. Ulkemizde genis olarak yayilis goste-
ren bu tiiriin Sultan Daglarindan kaydedilmesi muhte-
mel bir sonug olup bu tiiriin 6nceden bilinen yayiligiyla
ilgili bilgiyi giincellestirmistir. Oxycera cinsinden
dordiincti tiir olan Oxycera nigricornis Tiirkiye’de
Isparta, Kayseri, Konya, Sivas illerinden kaydedilmis
bir tiirdiir. Bu tiirin ¢alisma alanindan daha 6nceden
1999 yilinda bu alanda kaydedilmesinden itibaren ilk
defa rastlanilmas tiiriin neslinin devam ettigi bilgisini
ortaya koymaktadir. Stratiomyinae altfamilyasindan
Odontomyia cinsine ait Odontomyia discolor tiirii tespit
edilmistir. Odontomyia discolor iilkemizde Antalya
(Patara) ve Karaman (Ermenek) ve Konya illerinden
bilinmektedir. Bu Sultan Daglarinin Afyonkarahisar il
siirlarindaki kisminda tespit edilmistir ve tiirin bu
alanda tespit edilmesi tilkemizde bilinen tiiriin dagilim
alanini genisletmistir.

Daha 6nce yillarda Sultan Daglarindan 10 tiir tespit
edilmistir. Bu projede de daha o6nceki biline tiirlerin
cogu tekrar tespit edildi. Odontomyia discolor tiirii
bilene kayitlara ilave olarak bu ¢aligmada ilk kez ortaya
cikarilmistir. Sultan Daglarindan daha onceden kaydi
bilinen tirler Adoxomyia obscuripennis (Loew,
1873b), Nemotelus pantherinus (Linnaeus, 1758), Sar-
gus cuprarius (Linnaeus, 1758), Beris clavipes (Linna-
eus, 1767), Oxycera fallenii Staeger, 1844, Oxycera
limbata Loew, 1862, Oxycera meigenii Staeger, 1844,
Oxycera nigricornis Olivier, 1812 Odontomyia hydro-
leon (Linnaeus, 1758) ve Oplodontha viridula (Fabri-
cius, 1775)dir. Bu ¢aligmada Odontomyia hydroleon
(Linnaeus, 1758) ve Oplodontha viridula (Fabricius,
1775) tiirlerine rastlanilmamigtir. Boylece ¢alisma
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sonucunda elde edilen bulgularla Sultan Daglar1 Strati-
omyidae familyasinin tiir sayisi 11°e ¢ikarilmistir.

Bir iilkenin biyolojik materyalinin bilinmesi, zen-
ginlesmesi ve korunmasi ancak bu alanlardaki tiirlerin
tespiti, tiirler arasindaki iliskilerin bilinmesi ve siirdii-
rillebilirligi ile ekolojik dnlemlerin alinmasiyla miim-
kiin olabilmektedir. Giderek artan kiiresel 1sinma ve
antropojenik etkiler sonucu diinyamiz, cesitli etkenlerle
kirletilmekte ve birgok sulak, yari sulak ve karasal
alanlarimiz yok olma derecesine gelmektedir. Diinya-
daki bu olumsuzluklara bagl olarak iilkemizin de eko-
sistem g¢esitliligi azalmakta veya ortadan kalkmakta,
ekosistemlerin barindirdigi tiirler azalmakta ve zamanla
ortadan kalkmaktadir. Caligma alaninda da kiiresel
1sinma ve antropojenik etkiler sonucunda Stratiomyi-
dae familyasma ait tiirlerin yasadigi habitatlarda bo-
zulmalar go6zlenmistir. Antropojenik etkilerden en
belirgin olam yaylaya ¢ikan koyliilerin bu sineklerin ve
diger burada yasayan yabani hayvanlarin yasadigi
sulak ve cayirlik alanlarin g¢evresine yerlesmeleriyle
tabii alanin bozulmasina neden olmalar1 ve asir1 hayvan
otlatmayla tabii alana zarar vermeleridir. Sonucta bu
durum Sultan Daglari’nda statiomyid tiirlerinin popii-
lasyon sayilarin son derece az olmalarinin ve c¢ok
seyrek yayilis gdstermelerinin dnemli nedenlerinden-
dir.

Bu ¢alisma siirdiiriilebilir bir kalkinma ve ¢evre igin
habitatlarin ve sahip olduklar1 biyogesitliligin belirlen-
mesi calismalarina katki saglamigtir. Ayni zamanda
cesitli ¢cevresel faktorlerden dolayi baski altinda bulu-
nan tiirlerin ortaya ¢ikarilmasina ve korunmasina yone-
lik yonetim planlarina da yon verecektir.

Sekil 1-6

1. Adoxomyia obscuripennis disi: dorsalden gorii-
niisii; 2. Nemotelus pantherinus disi: dorsalden goriinii-
sli; 3. Sargus cuprarius disi: dorsalden goriiniisi; 4.
Beris clavipes disi dorsalden goriiniisii; 5. Oxycera
fallenii erkek: dorsalden goriiniisii; 6. Oxycera fallenii
disi: dorsalden goriiniisii

Sekil 7-12.

7. Oxycera limbata disi: dorsalden goriiniisii; 8. Oxyce-
ra meigenii erkek: dorsalden goriintisii; 9. Oxycera
meigenii disi: dorsalden goriiniisii; 10. Oxycera nigri-
cornis erkek: dorsalden goriindisii; 11. Oxycera nigri-
cornis disi: dorsalden goriiniisii; 12. Odontomyia disco-
lor dorsalden goriiniisii

5. TesekKiir

Bu calismay1 14401028 nolu Arastirma Projesiyle
destekleyen Selguk Universitesi Bilimsel Arastirmalar
Projeleri (BAP) Koordinatorliigiine tesekkiir ederim.
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Appropriate raw material choice for sucuk production is one of the most influ-
ent factors on product quality. In the case that meat and fat features and their
amounts are not suitable for sucuk production, it is not possible to get a quality
end most of time product even if technological application during preparation
of sucuk dough stuffing and fermentation period are at the desired level. In this
study, it is compared to determine and differences between them physicoche-
mical and textural properties of 7 different groups of sucuk that have different
fat contents (%20, 25%, 30% , 35%, 40%, 45%, 50%). In sucuk samples that
have different fat amounts in each group, analyses such as moisture, protein,
fat, ash, pH, color, lactic acid content, water activity (a,,) determination, textu-
re profile analyses (TPA) were made. At the same time, sucuk with 7 different
fat contents (%20, 25% , 30%, 35%, 40%, 45%, 50%) are stored for 5 weeks.
Thiobarbituric acid (TBA) values, pH and colour changes were made on the
sucuk on the weeks 1%, 2™ 3" 4™ and 5" In the samples on the first week,
average moisture, protein, fat, ash, pH, water activity and lactic acid contents
of sucuk samples were determined to range between 47.59-43.87 %, 20.47-
30.78 %, 19.10-33.91 %, 2.73-2.77 %, 5.68-5.78, 0.8715- 0.8890 a,, 0.581-
0.757 %, respectively. Hardness, gumminess and TBA values of sucuk samples
were determined to range from 45.25 to 64.13 N, 34.13 to 49.17 Nxmm, 0.31
to 0.38 mg MA/Kg, respectively.

1. Introduction

Sucuk is a popular meat product produced from a
mixture of meat, fat and some ingredients. After
mixing, sucuk dough is filled into a natural casing,
hung up at 22-23°C for fermentation (ripening period)
by either naturally present microorganisms or added
starter cultures and dried under climatic conditions
until a semi or dry product is obtained.

The main component of sucuk production is fat af-
ter meat. Sucuk has high fat content approximately 30—
40%. During ripening of sucuk, hydrolytic and oxidati-
ve changes occur in fats. These reactions influence
product standart (Ordonez et al., 1999). The high fat
content of dry fermented sausages is essential for sen-
sory properties, such as hardness, juiciness and flavour
(Wirth, 1988).

Fat also plays significant technological roles in
sucuk manufacture. It contributes soften the dough,
which helps continuous moisture release from inside of
sucuk (Kayaard: and Gok, 2003).

* corresponding author: ulusoy_kubra@hotmail.com

Lipid stability of fermented sucuk is important property
during production and storage. High fat contents incre-
ased lipolytic activity and lipid oxidation (Soyer and
Ertas, 2007). However, fat reduction in sucuk proces-
sing may affect the acceptability of the products
(Muguerza et al., 2002) as Abiola and Adegbaju (2001)
stated that the sensory properties of sausages decreases
with decreasing fat content.

Animal fat for sucuk processing has higher satura-
ted fatty acids. It was known that there is a relation
between fatty acid consumption and cardiovascular
diseases. Consumers need to reduce fat intake in the
total diet because the amount of fat rich in saturated
fatty acids bring about an increase in plasma low den-
sity lipoprotein (LDL) concentration. However, from a
health point of view, excessive fat intake is not re-
commended. For this reason, some researchers have
focused on the reduction and partial substitution of fat
in dry fermented sausages (Liaros et al., 2009;
Muguerza et al., 2003; Olivares et al., 2011; Olivares et
al., 2010).
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As fat is major flavour, quality and texturel compo-
nent in sucuk, the level of fat can change product pro-
perty. The aim of this study was to determine the effect
of fat level on some properties such as pH, a,, lactic
acid, Thiobarbituric acid (TBA) value, color and textu-
re profil analysis of sucuk.

2. Material and Method

2.1. Sucuk Production and Sampling

Two experiments were performed involving seven
groups of sucuk with various fat (20%, 25%, 30%,
35%, 40%, 45% and 50%) ratios named as S20, S25,
S30, S35, S40, S45 and S50.

Meat, fat and other additives were obtained from a
local manufacturer (Yilet Meat and Meat Products
Company) in Konya, Turkey. Fat ratios were standar-
dized according to the weight of meat. Other additives
were added as follows: 2% garlic, 2% NaCl, 1.8%
cumin, 1.8% hot red pepper, 0.2% black pepper, 0.15%
pimento, 0.1% thyme powder, 0.2% dextrose, 0.01%
NaNO,. The meat and frozen fat were minced in a
grinder (Novicki Taurus, Poland) and mixed together
with other ingrediensts in a mixer (Seydelman, Ger-
many). Then they were filled into 34 mm diameter
casings (Fibran, Turkey) using a filling machine (Ve-
mag, Turkey). Samples were pre-fermented and then,
they were exposed to heat treatment at 65 °C for 20-25
minutes gradually and cooled immediately to 17 °C
with a water shower. After processing (4 days), sucuks
were stored at 4 °C until analysis.

Sucuk samples with different fat contents were ran-
domly taken for moisture, protein, fat, ash, water acti-
vity (ay), pH, colour and texture profile analyses
(TPA). At the same time, each sucuk group (S20, S25,
S30, S35, S40, S45, S50) are stored. Thiobarbituric
acid (TBA) numbers and colour changes were made on
the sucuk on the weeks 1%, 2" 3" 4™ and 5™. All
analyses were carried out in duplicate.

2.2. Proximate analysis

Moisture, protein, ash and fat (ether-extraction)
contents of the sucuk samples were determined using
standard methods of (AOAC, 2000). pH values of
samples were measured by pH meter (Mettler, Toledo)
according to (Gokalp et al., 2012). Water activity of
samples (Testo, Germany) was determined in accor-
dance with the method of Troller and Christian (1978).
Acidity of sucuk groups were determined by % lactic
acid type (AOAC, 2000).

2.3. Color determination

Colour measurements were performed using a
chromameter (model CR-400, Konica Minolta, Osaka,
Japan) with illuminant D65 (L*, a* and b* values), 2°
observer, 8 mm illumination range, in mode Diffuse/O.
Color coordinates L* (luminance), a* (redness, +60,
red; -60, green) and b* (yellowness, +60, yellow; -60,

blue) were fixed in compliance with CIE L*a*b* color
coordinate system(CIE, 1976). The measurements were
performed by applying 3 different readings on exterior
surfaces of sucuk samples in each group and on cross
sections of slices taken from every sucuk sample.

2.4. Texture profil analyses (TPA)

TA-XT plus texture analyzer with 50 kg load cell
was used to determine texture profil analysis of sucuk
samples using compression test. Each group of sucuk
samples were cut cylindrical. Samples were analysed at
20 °C to hold for equilibration to room temperature. 36
mm diameter cylinder probe with radiused edge was
used to texture measurement applying 50 % compres-
sion (strain). Hardness (N), adhesiveness (Nxsn),
springiness (mm), cohesiveness, gumminess (N),
chewiness (Nxmm) and resilience of samples were
done with software program of the device (Bozkurt and
Bayram, 2007, Herrero et al., 2007) .

2.5. TBA values

The method described by Gokalp et al. (2012) was
used to determine lipid oxidation of the samples in
storage periods (1%, 2" 3" 4™ and 5"). The TBA
numbers were expressed as milligrams of malonal-
dehyde per kilogram samples (mg MA/kg sample).

2.6. Statistical analyses

Each parameter was tested in triplicate samples
with two replications. Collected data were subjected to
statistical analyses using the MINITAB for Windows
Release 16.0 (MINITAB, 2000). The data obtained
from stored samples were submitted to two-way analy-
sis of variance.The mean values were analyzed using
Tukey Multiple Comparison Test.

3. Results and Discussion

3.1. Proximate analyses

Moisture, protein, fat, ash contents, pH values and
water activity of sucuk samples are given in Table 1.
The moisture contents in the sucuk samples with 20%,
25%, 30%, 35%, 40%, 45% and 50% fat levels were in
the ranges of 43.87-47.59%. Lactic acid number of
sucuk groups were found between 0.57-0.72%. pH
values of sucuk values were ranged between 5.67-5.79.
Yalinkiling et al. (2012) stated that the use of different
fat levels (10, 15 and 20%) had no effect on the pH
values of samples (p>0.05).

According to Turkish Food Codex Communiqué on
Meat and Meat Products (2012), moisture content,
moisture protein ratio (MPR) and fat protein ratio
(FPR) of sucuk must be below 50%, 3.6 and 2.5, res-
pectively. Protein content of sucuk must also higher 14
%. Table 1 indicated moisture, MPR, FPR and protein
content of sucuk groups were in accordance with co-
dex.
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Soyer et al. (2005) found the fat and protein con-
tents were ranged 13.54-32.57% and 10.55-18.52% for
the 10, 20 and 30% formulations, respectively.
Palamutoglu and Saricoban (2016) reported moisture,
protein, fat, ash contents and pH values of sucuks were
in the ranges of 52.02-53.58%, 18.42-23.13%, 20.60-

The water activity of the sucuk samples was found
as 0.950 by (Coskuner et al., 2010). In this study, mois-
ture and a,, of sucuk samples were lower than above
mentioned researches. It was probably high heating
temperature in the sucuk processing decrease the mois-
ture value of samples.

28.08% and 1.33-1.74%, 4.81-5.90, respectively.

Table 1

Moisture, protein, fat, ash, pH, water activity contents, moisture protein ratio (MPR) and fat protein ratio (FPR) of su-
cuk samples

samples MO(iOS/EL)‘ re’ P;g’/fj;‘”” F(i/to) (Aoj:; pH' an” MPR™ FPR™

S20 47.59+1.478°  29.77+1.421°  19.07+0.049"  2.685+0.035 5.76+0.035®  0.8715+0.002° 1.60£0.126°  0.64+0.029°
S25 47.41£1.690°  25.53+1.739°  23.74+0.749%  2.660£0.099  5.79£0.014°  0.8765£0.001®  1.86+0.193%  0.93+0.093"
S30 46.64+0.417"  24.48+0.191°  22.85£1.052°  2.745+0.078  5.77£0.028®  0.8810+0.004%  1.91£0.032°°  0.93+0.034"
S35 46.00£0.106™  24.05£0.057°  25.15£0.042°  2.625+0.163  5.79+0.028°  0.8830£0.004™™  1.91£0.000°"  1.05+0.001°
S40 46.09+0.827"  23.09+0.007°  25.23+0.078"  2.435+£0.063  5.78+0.014®  0.8870+0.001  2.00+0.035%¢  1.09+0.004"
S45 43.87+0.381°  19.31£0.700°  33.50+0.346°  2.740+0.198  5.67+0.000" 0.8920£0.00°  2.27+0.102%®  1.74+0.081°
S50 44.53£0.297™  18.75+0.403°  33.44+0.657°  2.680£0.056  5.72+0.049®  0.8890+0.001*"  2.38+0.035°  1.78+0.073°

**p<0.01, *p<0.05

a-d: Mean values followed by different superscripts within the same column indicate a statistically significant difference between the

mean values (p<0.01, p<0.05). Values

3.2. Texture profil analyses

Texture profile properties of sucuk samples with
different fat levels are given in Table 2. Using different
fat level significantly affect on the hardness and gum-
mines of the sucuk samples (p<0.01).

Table 2

Effects of fat levels on hardness and gumminess of
sucuk groups.

Samples Hardness™ (N) Gumminess™ (Nxmm)

S20 64.13+2.505° 49.17+0.540°

S25 60.91+0.253% 47.43+0.386°
S30 59.29+0.597° 45.98+3.288%
S35 52.61+0.508° 39.70+1.309
S40 49.08+0.529% 38.24+1.213°
S45 48.16+1.065% 38.01£2.161°
S50 45.25+1.082¢ 34.1340.404°
**p<0.01

a-d: Mean values followed by different superscripts within
the same column indicate a statistically significant difference
between the mean values (p<0.01). Values represent the
mean + standard error.

As seen in Figure 1, hardness decreased from 64.13
to 45.25 N. Hardness value of S20 is higher than S50
which has maximum fat level. Fat has an important
role to contribute to the texture of meat products
(Serdaroglu, 2006). In addition protein content makes
important contribution to the texture of sucuk. Baker et
al. (1969) informed sensory firmness increased as pro-

represent the mean + standard error

tein content was raised from 9% to 18% in chicken
frankfurters formulated with beef fat. Simon et al.
(1965) determined as protein content was increased,
the hardness increased in beef and pork frankfurters.
Bloukas and Paneras (1993) reported that hardness
values positively correlated with protein content (10—
14%) in low fat (10%) frankfurters.

However, the effect of the fat level on the adhesi-
veness, springiness, cohesiveness,chewiness and resi-
lience of sucuk groups was not found to be statistically
significant (p>0.05). A change in the fat level would
decrease meat quality properties, especially juiciness
and flavor, which are already impaired in some cases
(Chizzolini et al., 1999). Animal fat in meat products
plays important roles on textural characteristics of meat
products such as hardness, gumminess, juiciness, and
chewiness because of their hard structure (Fernandez-
Gines et al., 2005; Ospina-E et al., 2012; Yildiz-Turp
and Serdaroglu, 2008)

Palamutoglu and Saricoban (2016) determined the
hardness and gumminess values of encapsulated colla-
gen hydrolysate added sucuk between 15.41 to 35.83
N, 12.91 to 37.32 N. But, there was no statistically
significant difference for adhesiveness, springiness,
cohesiveness, gumminess, chewiness and resilience
values of sucuk samples.

Bozkurt and Bayram (2006) reported that the hard-
ness and gumminess values of fermented sucuk increa-
sed from 352 to 8846 g and 226 to 5679, respectively
during ripening. Szczesniak (2002) defined gumminess
values change from short to pasty gummy. Increasing
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gumminess values showed that sucuk samples became
softer with increasing fat level.

70
60
5

BN W D
o o o O o o

Hardness (N)

mS20 mS25 mS30

Figure 1

Gumminess (Nxmm)

S35 WS40 mS45 mS50

Hardness and gumminess values of sucuk with different fat level

3.3. TBA number and color properties

According to the varience analysis results, TBA
numbers of sucuk samples were significantly affected
by fat level, storage time and the interaction of storage
time and fat level (p<0.01, p<0.05) (Table 3). TBA
numbers of samples increased with storage time from
0.30 mg MA/kg sample to 0.51 mg MA/kg sample. As
seen in Figure 2 the highest TBA number was found at
the end of the storage time.

Table 3

Variance analysis results on the effect of fat level and
storage time on TBA and color properties of sucuk

Source of varience

Parameters

F (%) S (week) FxS
TBA 10.60** 114.62**  8.09**
L* 14.36** 15.98* 5.35**
a* 5.92** 203.56**  3.61**
b* 5.87** 99.35** 4.45

**:p<0.01; p<0.05.F: Fat level, S: Storage time

The effect of interaction of fat level and storage ti-
me on TBA numbers are given in Figure 3. The lowest
TBA numbers (0.25 mg MA/kg sample) were shown
in S20 on week 1. On the other hand the highest values

were observed in S20 and S50 on week 5 as 0.66 and
0.60 mg MA/kg sample, respectively.

0,59

0,49 A

_—

0,29 T . . . ,
1 2 3 4 5

Storage time (Week)

TBA number (mg malonaldehit/Kg)

Figure 2.
TBA numbers of sucuk samples during storage time
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Figure 3

The effect of interaction of fat level and storage time on TBA numbers

Gokalp et al. (2012); Yildiz-Turp and Serdaroglu
(2008) reported that the highest TBA number of sucuk
should be 1.0 mg MA/kg sample. Erkmen and Bozkurt
(2004) determined that TBA numbers of industrial and
butchers’s sucuks were ranged 0.51-2.11 and 0.65-3.34
mg MA/kg sample, respectively. Many researchers
stated that lipid oxidation caused to increase the TBA
numbers. In our study, TBA numbers of sucuk groups
were lower than 1.0 mg MA/kg sample.

The color characteristics (L*, a*, b*) of sucuk
samples were significantly affected by fat level, storage
time and the interaction of fat level and storage time
(p<0.01, p<0.05)(Table 3).

Papadima and Bloukas (1999) reported that increa-
sing fat level caused higher lightness of Greek sausa-
ges. They also determined that storage time signifi-
cantly affected L*, a* and b* values of samples. Soyer
et al. (2005) found that the effect of fat level, storage
time and between the treatments on the lightness (L*),
redness (a*) and yellowness (b*) of the sausages was
significant (p<0.01) and low fat content resulted in
better colour development.

Effect of fat level and storage time on the lightness
of sucuk groups was given in Figure 4. L* values of
sucuk samples were in the ranges of 34.67-40.82. Lig-
htness of sucuk groups increased and decreased during
storage for 5 weeks. Higher fat level caused in higher
L* values. Redness of sucuks were decreased during
storage time (Figure 5). But the highest a* value was
shown in sample containing 45% fat level. a* values of
samples were between 9.73-15.94. Yellowness increa-
sed as fat level increased. According to the fat level,

storage time the highest b* value was observed in S45
and on week 1, respectively (Figure 6). Yellowness of
samples were ranged 6.20-11.15. On the other hand,
there was fluctuations about on b* value of sucuk gro-
ups. Some researchers stated that L*, a* and b* values
of sucuks were ranges of 31.69-40.47, 5.4-16.58, 9.32-
16.72 (Turhan et al., 2010); 38.22-43.93, 12.85-15.71,
17.46-21.83 (Cigek and Polat, 2016), respectively.

Lightness (L*) values

42

41 —
40 A
39

38 3
37 4
36 =5
35

34 Weeks

S20 S25 S30 S35 S40 S45 S50

Figure 4

Effect of fat level and storage time on the lightness (L*
values) of sucuk groups
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Effect of fat level and storage time on the redness of
sucuk groups
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Effect of fat level and storage time on the yellowness
of sucuk groups

4. Conclusion

From our analysis of samples with different fat con-
tent; decreasing the fat ratio in sucuk increases the
hardness of the product. Increasing fat ratio results in
decreasing the chewiness and gumminess of sucuks. As
a result, we can recommend consuming in sucuk samp-
les with 30-35% fat content. However, the number of
TBAs did not reach the level that could create human
health risks (1 mg MA / kg) during storage period.
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Tiirksoy, Cinsoy, Ilksoy, Ataem -7, Umut 2002, Batem Erensoy ve Cetinbey
¢esitleri materyal olarak kullanilmistir. Aragtirma sonucuna gore, tohum verimi
en yiiksek Atakisi (489.9 kg/da) ¢esidinden alinmug, bunu Umut 2002 (457.2
kg/da), Ilksoy (451.8 kg/da), Cinsoy (449.2kg/da) ve Batem Erensoy (441,9
kg/da) ¢esitleri izlemis, en diisiik verim degeri ise Adasoy (395 kg/da) ve
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verimi en yiiksek Atakisi (154.8 kg) cesidinden alinmis, bunu Batem Erensoy
(143.2 kg/da) ve Umut 2002 (142.1 kg/da) gesitleri izlemistir. Sonug olarak;
tohum verimi, yag ve protein verimi bakimindan Cukurova kosullarinda
Atakisi, Ilksoy, Umut 2002, Cinsoy ve Batem Erensoy ¢esitlerinin ikinci iiriin
olarak basariyla yetistirilebilecekleri kanisina varilmstir.
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In this research carrie dout in the second crop growing season of 2015 in
Adana province, soybean cultivars were cultivated under the conditions of
Cukurova. It was carried out to examine the yield and quality characteristics as
a product. There search was established with three replications according to the
Randomized Complete Blocks Trial Design. Arisoy, Atakisi, Blaze, Nova,
May 5312, SA-88, Bravo, Adasoy, Tiirksoy, Cinsoy, ilksoy, Ataem -7, Umut
2002, Batem Erensoy and Cetinbey wereused as a material. According to the
results of there search, the highest seed yield (489.9 kg/da) was taken from the
Atakisi variety and Ilksoy (457.2 kg/da), Umut 2002 (451.8 kg/da), Cinsoy
(449.2 kg / da) and Batem Erensoy (441.9 kg/da) cultivars were followed it,
respectively. The lowest yield values were obtained from Adasoy (395 kg/da)
and Tiirksoy (401.8 kg /da) varieties. Oil yields were obtained from the highest
Atakisi (90.4 kg /da) and ilksoy (90.3 kg/da) varieties, followed by Umut 2002
(88 kg/da) and Cinsoy (86.5 kg/da) varieties. The highest level of protein is the
Atakisi (154.8 kg/da) varieties, followed by Batem Erensoy (143.2 kg/da) and
Umut 2002 (142.1 kg/da) varieties. Interms of seed yield, oil and protein yield,
Atakisi, {lksoy, Umut 2002, Cinsoy and Batem Erensoy cultivars could grown
successfully as second crop in Cukurova conditions.
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1. Giris

Yazlik ve tek yillik olan soya fasulyesi (Glycine
max L.) yaklasik 4500 yildir Cin, Kore gibi Uzakdogu
iilkelerinin en degerli besin kaynagini olusturmaktadir.
Asrin harika bitkisi olarak bilinen soya fasulyesi bir
yag bitkisi olup, tohumlarinda %18-24, yag %36-40
protein, %26 karbonhidrat ve %8 mineral maddeler
icerdiginden insan ve hayvan beslenmesinde 6nemli bir
yere sahiptir (Arioglu, 2007). Soya, Diinya’da en fazla
iretimi yapilan baklagil bitkisidir (Herridge ve
Danso,1995). Cinliler soya fasulyesine verdikleri
Onemi; tireyen altin, sar1 miicevher, harika bitki, tanr1
bitkisi, kutsal bitki ve Dogu’nun kemiksiz eti gibi
isimler kullanarak belirtmislerdir (Nazlican, 2006).

Soya fasulyesi igerdigi besin maddeleri sebebiyle
250’den fazla degisik yerde kullanilmaktadir. Hos
kokulu ve sart renkli olan soya yagi; insan viicut
yapisindaki yag ve lipid metabolizmasini diizenleyen
yag asitleri igerdiginden, damar sertligi, diyabet ve
kroner kalp hastaligi olan insanlarin beslenmesinde
Onemi biiyiiktiir. Soya yagmin 6nemli bir 6zelligi de
atar damar daralmasini 6nleyici etkiye sahip olmasidir.
Soya yaginda Ca, Fe, Zn elementleri ile B ve E
vitamini bulundugundan, insan beslenmesinde 6nemli
bir yere sahiptir. Soya fasulyesinin; kadinlarda ostrojen
hormonun kanserojen etkisini Onledigi ve zararh
hiicreleri durdurarak kadinlarda go6giis kanserine
yakalanma riskini azalttig1 tespit edilmistir (Arioglu,
2007).

Soya fasulyesinde bulanan protein ¢ok degerli
aminoasitler i¢erdiginden besin degeri yiiksektir. Soya
proteini, hayvansal proteine ¢ok yakindir. Protein orant
yiiksek olan soya unu, ekmek ununa %3-5 oraninda
katildiginda, ekmeklerin bayatlama stiresini
uzatmaktadir. Soya unu, biiyiime ve gelismeyi saglayan
ve hizlandiran ¢ok degerli aminoasitler icerdiginden,
bebek mamalarinda katki maddesi olarak Onemli
oranda kullanilmaktadir. Ustelik soya unu; salam,
sosis, biskiivi, kurabiye, makarna, sekerlemeler, 6zel
diyet besinleri vs. gibi ¢ok degisik amagclarla insan
gidas1 olarak kullamilmaktadir (Bellaloui et al., 2013,
Bohn et al., 2014).

Ulkemizde soya fasulyesi agirhikli olarak yem
sektoriinde kullanilmaktadir. Soya fasulyesi kiispesinde
bol miktarda protein igerdiginden, iyi bir hayvan yemi
olarak ozelikle kanatli hayvan yemi rasyonlarinda
onemli oranda kullanilmaktadir. Karma yem
sektoriiniin tercih ettikleri ilk dort madde icinde tam
yagli soya, soya kiispesi, aycicegi kiispesi ve ¢igit
kiispesi yer alirken, en fazla kullanilan soya bitkisidir
(Oner, 2006).

Bir baklagil bitkisi olan soya fasulyesi,
koklerindeki Bradyrhizobium japonicum  bakterisi
sayesinde, havanin  serbest azotunu topraga
baglamaktadir. Bu nedenle, hem kendi ihtiyacini olan
azotu saglamakta, hem kendisinden sonra ekilecek
bitkiye azotca zengin toprak birakmaktadir. Soya

saplar1 kolay pargalanabildigi i¢in, topragin organik
maddesini artirmaktadir. (Engin ve Arioglu, 1982).

1940°da II. Diinya savasi sirasinda 10 milyon ton
olan Diinya soya iiretimi, 1980’de 81 milyon ton,
1990°da 110 milyon tona ulagmistir.2000 yilinda diinya
genelinde yaklasik olarak 160 milyon ton olan soya
tretim miktar1 2014 yilinda yaklagik %70 oraninda
artarak 306 milyon tona ulagmistir (Anonymous,
2014).

Tiirkiye’ye gelisi 1. Diinya Savast yillarina
rastlayan soya fasulyesi tarimina, Ulkemizde ilk defa
Karadeniz Bolgesi’nde 1940 yilinda baglanmigtir. Ordu
ilinde Siimerbank tarafindan 1957 yilinda yag fabrikasi
kurulmustur. Fakat, ilerleyen yillarda bolgede iiretimi
yapilan diger bitkiler ile rekabet edemez duruma
gelmis ve tiretimi azalmistir.1975 yillarinda Cukurova
bolgesinde  pamuk  bitkisi  alternatif = olarak
yetistirilmeye baglanmistir. Ana {irtin olarak bugday
ekilmesi, daha sonra ikinci {irlin olarak soya ekimi
baglanmigtir  (Arioglu, 2007). Giiniimiizde soya
fasulyesi iretimi Tiirkiye’de Trakya, Marmara,
Karadeniz ve Akdeniz Bdlgelerinde ana {iriin olarak,
Ege, Giineydogu Anadolu ve Akdeniz bdlgelerinin
sulanir tarim alanlarinda ise ikinci driin olarak
yapilmaktadir. Ve 2015 yili itibariyle yaklasik 37.000
ha alanda 161.000 ton soya firetimi yapilmistir
(Anonim, 2015).

Soya ekiminin yaklagik %91’i Adana, Osmaniye,
Hatay, Mersin, Kahramanmaras illerini kapsayan
Akdeniz Bolgesi’nde, %8’i Karadeniz Bolgesi’nde
Ordu ve Samsun civari ile %1’i Ege Boélgesi’'nde
gerceklesmektedir (Anonim, 2015).

Tiirkiye’de soya iiretimini artirmaya ydnelik
tesvikler 1999 yilinda prim 6demeleri ile baglamis ve
hala devam etmektedir. Gida, Tarim ve Hayvancilik
Bakanligi tarafindan, soya fasulyesi igin 2015 yili
iriinii fark 6demesi destegi miktar1 60 Krs/kg olarak
belirlenmistir. Soya fasulyesi yagli tohumlu bitkilerden
olmast sebebiyle mazot ve gilibre destekleme
O0demelerinden de faydalanmaktadir (Anonymous,
2017). Bu durum sayesinde, ililkemizde soya
yetisebilecegi bolgelerde gelisme olanagi bulacagi bir
gergektir.

A.B.D.” de yapilan siniflandirmaya gore; tarimi
yapilan soya c¢esitleri 12 degisik olgunlagma grubuna
ayrilmistir.  Bu  gruplar 00’dan, 10°a  kadar
degigsmektedir. Bunlardan; 00,0 ve |. Gruplar ¢ok
erkenci, 1l. Grup erkenci, IIl. Grup orta erkenci, 1V.
Grup orta gegei, V. ve VI. Gruplar gecci ve VIIL, IX
ve X. Gruplar ise ¢ok gecci siiflar1 olugturmaktadir.

Kanada ve benzeri yetisme siiresi ¢ok kisa olan
Kuzey iilkelerde ¢ok erkenci olan gesitler, tropik ve
subtropik bolgelerde gegci ve cok gecei cesitler
yetistirilmektedir. Ulkemizin ekolojisinde yetisme
siiresi bakimindan gruplardan II, III ve IV ’e giren
cesitler ¢ok iyi uyum saglayabilmektedirler. 111 ve 1V,
olgunlagma grubuna giren ¢esitler ana {iriin ve normal
ikinci trtin olarak ekildiklerinde, Il. olgunlagsma
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grubuna giren ¢esitler ise ikinci iiriin ge¢ ekimlerinde
iyi sonu¢ vermektedir (Arioglu, 2007).

Soya fasulyesi verimi ve verim bilesenlerini
etkileyen en onemli faktorlerin basinda ¢esit segimi ve
kullanilan  tohumun kalitesi gelmektedir. Ekim
zamanlarina gére uygun gesitler segilmeli ve ¢gimlenme
giicli yiiksek tohumlar kullanilmalidir. Aksi takdirde
uygulama yontemleri ne kadar iyi olursa olsun,
maksimum verime ulagsmak miimkiin olmamaktadir.
Soya fasulyesi tariminin yaygin oldugu Cukurova da,
ireticilerin ~ her  biri  farkli  soya  ¢esitleri
kullanmalarindan dolay1 elde edilen {iriiniin kalitesi
farkli olmaktadir. Soya fasulyesi islenmesi sonunda
elde edilen nihai iriinde, kullanilan iriin kalitesinin
etkisi olduk¢a fazladir. Bu arastirma, Cukurova
kosullarinda ikinci iiriin soya g¢esitlerinin verim ve
kalite 6zelliklerini belirlemek amaciyla yapilmustir.

2. Materyal ve Yontem

Soya ¢esitlerinin Cukurova kosullarinda ikinci {iriin
olarak verim ve kalite oOzelliklerini incelenmesi
amaciyla 2015 yilinda Adana ilinde yiritilen bu
calisma, ‘‘Tesadiif Bloklar1 Deneme Deseni’’ne gore 3
tekerriirlii olarak kurulmustur. Arastirmada materyal
olarak; May Tohumculuk A.S, Cukurova Universitesi
Ziraat Fakiiltesi, Dogu Akdeniz Tarimsal Arastirma
Enstitiisii ve Bahri Dagdas Uluslararasi Arastirma
Enstitiisii’ nden temin edilen; Arisoy, Atakisi, Blaze,
Nova, May 5312, SA-88, Bravo, Adasoy, Tiirksoy,
Cinsoy, ilksoy, Ataem-7, Umut 2002, Batem Erensoy
ve Cetinbey soya ¢esitleri kullanilmigtir.

Arastirmanin yapildigi Adana ili Yiregir ilgesi
Solakli Koyl deneme alaninda 0-30 cm derinlige ait
toprak analizleri Cizelge 1°de verilmistir.

Cizelge 1

Deneme Yerinin Toprak Analiz Sonuglar1

Analiz Adi Sonucu Degerlendirme
Saturasyon(%) 48 Tinh
Tuzluluk(%) 0.0248 Tuzsuz

Ph (pH metre) 7.86 Hafif Alkali
Kireg(%) 13.00078 Orta Kirecli
Organik Madde (%) 2.507 Orta

Fosfor (kg/da) 6.7555 Orta
Potasyum (kg/da) 97.7487 Yiiksek

*Toprak Analizleri, Adana Ili Deniz Tarmmsal Analiz
Laboratuar Ziraat San.Ltd.Sti’nin Laboratuarinda
yapilmustir.

Cizelge 1 incelendiginde, topragin tinli bir biinyede
ve organik maddenin (%2.5), orta seviyede oldugu
goriilmektedir. Kire¢ muhtevasi orta seviyede olan
deneme alam (%13), hafif alkali reaksiyon
gostermekte olup (pH:7.86), tuzluluk problemi yoktur.

Toprak analizi sonuglarina gore elverisli fosfor

miktarmin orta, potasyum miktarinin ise yiiksek
seviyede olmasit topragin  elverisli  oldugunu
gostermektedir.

Denemenin yiiriitiildiigii Adana ilinde kislart ilik ve
yagisli, yazlart ise kurak ve sicak gegen tipik Akdeniz
iklimi goriinmektedir. Soya fasulyesinin yetisme siiresi
boyunca (Haziran-Ekim) 2015 yili ve Uzun yillar
(1966-2015) ortalamalarina ait 6nemli iklim degerleri
Cizelge 2 ‘de verilmistir.

Cizelge 2
Adana ilinde Soya Fasulyesi Yetisme Donemi
(Haziran-Ekim) Igerisinde Uzun Yillar (1966-2015) ve

2015 Yih iginde Gergeklesen Aylik Ortalama iklim
Degerleri

Sicaklik Nispi Nem
(°O) (%)

uYyo 2015 UYO 2015 UYO 2015
Haziran 21.9 4.8 256 250 66.7 69.6
Temmuz 12.0 0.4 282 284 69.7 69.8
Agustos  11.6 109 286 300 699 634
Eyliil 21.3 13.0 262 284 646 64.8
Ekim 445 321 219 234 609 637
Toplam 1113  60.7 - - - -
Ort. - - 261 270 664 66.3

Aylar Yagis(mm)

Kaynak:Adana Meteoroloji isleri Bélge Miidiirl(igii

Cizelge 2’nin incelenmesinden goriilecegi gibi;
soya fasulyesinin yetisme siiresi boyunca (Haziran-
Ekim) toplam yagis miktar1 60.7 mm olarak
kaydedilirken, ayni yetisme siliresinin uzun yillar
ortalamast 111.3 mm olarak kaydedilmistir. . Soya
bitkisi yetisme siiresi boyunca 500-700 mm su
tilketmektedir. Bitkiye ilk sulama 8-10 cm boyunda
oldugu donemde verilip, ilk sulamaya takiben 12-15
giin arayla ve son sulamanin ise bitkilerin hafifce
sararmaya bagladigi dénemde yapilmis olup, toplamda
5 defa tava usulil sekilde sulama yapilmustir.

Denemenin yiiriitiildiigii 2015 y1li vejetasyon siiresi
boyunca tespit edilen sicaklik ve nispi nem ortalamalari
ile son 50 yilin ortalamalari arasinda Onemli bir
farklilik gériilmemistir (Cizelge 2).

Bugday hasadindan sonra tarla goble-disk ile
normal derinlikte islenmistir. Ve topragin tava gelmesi
icin tavalar c¢ekilerek tava usulii sulama yapilmistir.
Topragin tavi temin edildikten sonra ekim Oncesi
dekara 30 kg 20-20-0 (kompoze) giibresi verilmistir.
Ekim sirasinda tohumlar1 Rhizobium japonicum L.
bakterisi kullanilarak agilanmigtir. Asilama islemi
bakteri zarar gérmesini engellemek amaciyla gélgede
gerceklestirilmistir. Asilamada, sekerli su ile hafifce
nemlendirilen soya tohumlarin iizerine 100 kg soya
tohumuna 1 kg toz bakteri hesabina gore, bakteri
serpilip karigtirilarak  tiim  tohumlara yapigmasi
saglanmustir. Parsellerden her biri 5 m uzunlugunda, 70
cm sira arasi olacak sekilde 4 siradan olusacak sekilde
diizenlenmis olup, her parsel alani: 2.8 m x 5.0 m=
14.0 m® abadinda planlanmstir. Ekim, 21 Haziran
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2015 de markoér ile agilan siralar el ile yapilmustir.
Yeterli miktarda tavli olan toprak ve sicakliklardan
dolay1 28 Haziran 2015°de tiim parsellerde ¢ikislarin
gerceklestigi gdzlenmistir.

Cikislarin gerceklesmesinden 12 giin sonra yapilan
kontrollerde tiim g¢esitlerin  koklerinde nodozite
olustugu tespit edilmis ve bu sebeple ilave olarak
azotlu giibreleme uygulanmamuistir. Arazide goriilen
yabanct otlarla miicadele c¢apalama islemi ile
gerceklesmis ve 15 cm boyunda oldugu donemde
capalama islemiyle birlikte sira {izeri mesafe 5 cm
olarak ayarlanmigtir. Bitkinin ihtiyacina gdre 5 sulama
yapilmis ve sulama yoOntemi tava usulii olarak
uygulanmigtir.

Hasat, fizyolojik olgunlugunu tamamlayan
parsellerde 09 Ekim 2015 tarihinde baglamis ve 15
Ekim 2015 tarihine kadar devam etmistir. Hasatta, her
parselde yanlardan birer sira ve parsel baglarindan 50
cm kenar tesiri olarak ¢ikartildiktan sonra geriye kalan
14mX40m=5,6 m? lik alanda el ile yapilmustir.

Arastirmada; tohum verimi (kg/da), yag oran1 (%),
yag verimi (kg/da), protein oran1 (%) ve protein verimi
(kg/da) ele alinmistir. Elde edilen degerler “Tesadiif
Bloklar1” deneme desenine gore “MSTAT” istatistik
programinda varyans analizine tabi tutulmus, “F” testi

yapilmak suretiyle farkliliklar: tespit edilen islemlerin
ortalama degerleri “LSD” Onem testine gore
gruplandirilmistir.

3. Arastirma Sonuclar1 ve Tartisma

Soya ¢esitlerinin Cukurova kosullarinda ikinci iriin
olarak verim ve kalite Ozelliklerinin incelenmesi
amactyla 2015 yili Haziran-Ekim aylar1 arasinda
Adana’da ylriitilen bu arastirmada, elde edilen
Ozelliklere ait ortalama degerler ve bu degerlere ait
elde edilen sonuglar asagida ayr1 ayr1 basliklar halinde
verilmistir.

3.1.Tohum Verimi

Aragtirmada kullanilan soya ¢esitlerinde tespit
edilen tohum verimi degerlerine ait varyans analiz
sonuglart Cizelge 3.1°de, tohum verim ortalama
degerleri ile ‘LSD’ testine gore olusan gruplar ise
Cizelge 3.2.’de verilmistir.

Cizelge 3.1'nin incelenmesinden de anlasilacagi
tizere, arastirmanin yiriitildigii yilda dekara Tohum
verimine gore cesitler arasindaki farklilik istatistiki
olarak %! seviyesinde 6nemli bulunmustur.

Cizelge 3.1
Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Tohum Verimi Degerlerine Ait Varyans Analiz Sonuglart
Varyans sD Kareler Kareler F
Kaynaklari Toplami Ortalamasi
Genel 44 37602.798 --- ---
Tekerriir 2 633.798 316.899 1.1087
Cesit 14 28965.639 2068.974 7.2382**
Hata 28 8003.516 285.840 ---
C.V.(%) 3.92; (**) isaretli F degerleri, islemler arasindaki farklarm %1 ihtimal siirma gore énemli olduklarini gdstermektedir
Cizelge 3.2
Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Tohum Verimi Ortalama Degerleri (kg/da) ve LSD Testi
Gruplart
Cesitler Ortalama
Arisoy Atakisi Blaze Nova May5312
420.8bcde**  489.9a 421.4bcde 410.1cde 448.8b
Tohum
Verimi SA 88 Bravo Adasoy Tiirksoy Cinsoy 430.8
(kg/da) 433.9bcd 402.4de 395.2e 401.8de 449.2b '
flksoy Ataem 7 Umut 2002 Batem Erensoy Cetinbey
451.8ab 431.6bcde  457.7ab 441.9b 404.8cde

LSD:38.15; (**) Ayn1 harflerle gosterilen ortalamalar arasindaki farklar %1 ihtimal sinirina gére 6nemli degildir.

Soya cesitleri arasinda tohum verimi bakimindan en
yiksek deger 489.9 kg/da ile Atakisi, en diisiilk deger
ise 395.2 kg/da ile Adasoy ¢esidinden tespit edilmistir.
(Cizelge 3.2).

Tohum verimi soya g¢esitlerinin genetik yapisina

baghh olarak degisirken, bitki basina bakla sayisi
artmast bakimindan olumlu etkili olan sicakligin belli
dereceye kadar artmasi tohum verimini olumlu yonde
etkilenmektedir (Cevik, 2006). Boydak (1997) yapmus
oldugu aragtirma sonucunda, tohum veriminin 244.8-
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357.6 kg/da degerleri arasinda degistigini belirtirken,
bitki boyu ve bitki basina bogum sayist ile tohum
verimi arasinda o6nemli ve olumlu bir iligkinin
oldugunu bildirmistir. Ayni arastirmada, vejetasyon
stiresi uzun olan cesitlerde, ekimden ciceklenmeye,
ciceklenmeden olgunlagsmaya kadar gecen stirenin fazla
olmasi, daha iyi gelisme ve kuru madde
biriktirmelerine bagli olarak vejetasyon siiresi kisa olan
¢esitlerden daha yiiksek verim potansiyeline sahip
oldugu belirtilmistir.

Yapilan arastirmalarda tohum veriminin Caliskan
ve Aroglu (2004) 241-262.8 kg/da, Giillioglu ve
Arioglu (2005) 338.6-387.6 kg/da, Unal (2007) 349.11-
506.37 kg/da, Yetgin (2008) 190.8-314.6kg/da, Onat ve
ark. (2009) 268.6-485.5kg/da, Cetin (2010) 192.73-
251.16 kg/da, Kinaci (2011) 134.2-405.9 kg/da,

Dolap¢1 (2012) 260.37-376.96 kg/da, Arioglu ve ark.
(2013) 275.2-367.4 kg/da, Acar (2015) 128.23-239.10
kg/da, Arioglu ve ark. (2015) 428.8-537.7 kg/da ve

Mert (2015) 281.15-498.41kg/da arasinda degistigini
belirtmislerdir.

Yapilan bu aragtirmada elde edilen veriler, bir kisim
arastirmalarla uyum ig¢indeyken, bir kismiyla ise farkli
olmustur. Bu farkliligin, farkli iklim kosullarinda,
farkli  bakim teknikleri ve gesitlerin  genetik
ozelliklerinin farkliliklar gostermesinden kaynaklandigi
disiiniilmektedir.

3.2.Yag Oram

Ikinci iiriin soya tariminda, arastirmada kullanilan

soya cesitleri arasinda, yag orani (%) yOniinde elde
edilen verilere ait varyans analiz sonuglari Cizelge
3.3’de, ortalama yag orani degerleri ile ‘LSD’ testine
gore gruplar1 Cizelge 3.4’de verilmistir.
Cizelge 3.3’iin incelenmesinden de anlasilacagi iizere,
aragtirmanin yiriitildiigii yilda yag oran1 degerine gore
cesitler arasindaki farklilik istatistiki olarak 9%l
seviyesinde 6nemli bulunmustur.

Cizelge 3.3

ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Yag Oran1 Degerlerine Ait Varyans Analiz Sonuglari
Varyans sD Kareler Kareler F
Kaynaklar Toplamu Ortalamasi
Genel 44 24.432
Tekerriir 2 0.263 0.132 2.3762
Cesit 14 22.619 1.616 29.1818**
Hata 28 1.550 0.055 ---

C.V.(%) 1.23; (**)isaretli F degerleri, islemler arasindaki farklarm %1 ihtimal smirma gore énemli olduklarini gdstermektedir.

Cizelge 3.4
Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Yag Oram Ortalama Degerleri (%) ve LSD Testi Gruplari
Cesitler Ortalama
Arisoy Atakisi Blaze Nova May5312
19.80bc** 18.47gh 17.87 19.47cde 19.53bcd
Yag

Orani (%) SA 88 Bravo Adasoy Tiirksoy Cinsoy 19.15
19.00ef 18.33gh1 20.03ab 18.80 fg 19.27def '
Ilksoy Ataem 7 Umut 2002  Batem Erensoy  Cetinbey
20.00ab 18.23h1 19.23def 18.83fg 20.37a

LSD:0.5291; (**) Ayni harflerle gosterilen ortalamalar arasindaki farklar %1 ihtimal sinirina gore 6nemli degildir.

Soya c¢esitleri arasinda yag orani en yiiksek %20.37
ile Cetinbey cesidinde, en diisiik ise %17.87 ile Blaze
¢esidinde elde edilmistir (Cizelge 3.4).

Aragtirmalarda yag oramimin Karaaslan ve Ark.
(1998) %18.3-20.0, Kara ve Okgu (2003) %13.7-
16.4, Sogit ve Ark.(2005) %19.7-21.1, Sincik ve
Ark.(2005) %16.9-19.3,Yetgin (2008) %18.1-22.4,

Ada ve Ark. (2009) %18.1-21.7, Onat ve ark. (2009)
%17.7-21.0, Kan ve Ark. (2011) %17.5-19.9, Kinaci
(2011) %18.0-22.2, Ay (2012) %17.06-18.43, Dolapci
(2012) %22.6-24.67, Arioglu ve ark. (2015) %17.69-
19.99 ve Acar (2015) %12.79-18.78 degerleri arasinda
degistigini bildirmislerdir.

Bu arastirmada elde edilen yag orani (%17.87-
20.37) verileri, yapilan arastirmalarin bir kisim verileri



106

Altinyiiziik and Oztiirk / Selcuk J Agr Food Sci, (2017) 31 (3), 101-110

ile benzerlik gosterirken, bir kismiyla ise farklilik
gostermistir. Yag oranindaki bu farkliliklarin sebebi,
soya ¢esitleri arasindaki genetik

yapilarin ~ fakli  olmast ve  arastirmalarin
yiriitildigi degisik ekolojik kosullardan
kaynaklandig: diisliniilebilir.

3.3. Yag Verimi

Ikinci iiriin soya tariminda, arastirmada kullanilan
Cizelge 3.5

soya ¢esitleri arasinda, yag verimi (kg/da) yOniinde
elde edilen verilere ait varyans analiz sonuglar1 Cizelge
3.5’de, ortalama yag verimi degerleri ile ‘LSD’ testine
gore gruplar1 Cizelge 3.6’de verilmistir.

Cizelge 3.5’in incelenmesinden de anlasilacag: iizere,
arastirmanin yuriitildigi yilda yag verimi bakimindan
gesitler arasindaki farklilik istatistiki olarak %1
seviyesinde 6nemli bulunmustur.

Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Yag Verimi Degerlerine Ait Varyans Analiz Sonuglari

Varyans D Kareler Kareler F
Kaynaklari Toplamu Ortalamas1
Genel 44 1640.591
Tekerriir 2 31.875 15.938 0.8155
Cesit 14 1061.498 75.821 3.8796**
Hata 28 547.218 19.544 -—-
C.V.(%) 5.34; (**)Isaretli F degerleri, islemler arasindaki farklarin %1 ihtimal siirina gore dnemli olduklarini gdstermektedir.
Cizelge 3.6
Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Yag Verimi Ortalama Degerleri (kg/da) ve LSD Testi
Gruplari
Cesitler Ortalama
Arisoy Atakisi Blaze Nova May5312
83.3abc** 90.4a 81.3abc 79.8bc 87.7ab
Yag
Verimi SA 88 Bravo Adasoy Tiirksoy Cinsoy
kg/d 82.9
(kg/da) 82.5abc 73.8¢ 79.1bc 75.6¢ 86.5ab
Ilksoy Ataem 7  Umut2002 BatemErensoy Cetinbey
90.3a 78.7bc 88.0ab 83.2abc 82.6abc

LSD:9.974; (**) Ayn1 harflerle gosterilen ortalamalar arasindaki farklar %1 ihtimal sinirina goére énemli degildir.

Kullanilan soya gesitleri arasinda en yiiksek yag
verimi 90.4 kg/da ile Atakisi, en diisiikk yag verimi ise
73.8 kg/da Bravo ¢esidinden elde edilmistir (Cizelge
3.6).

Soya fasulyesinde yag verimi; yag orani ve tohum
verimi degerlerinden hesaplama yoluyla bulunmustur.
Yag orani ve tohum verimini etkilen tiim faktdrler yag
verimi ile ilgili degerleri de etkilemistir.

Aragtirmalarda soya fasulyesinde dekara yag
veriminin; Bek ve Arioglu (2005) 66.4-95.5kg, Sincik
ve Ark. (2005) 26.2-50.5 kg/da Giines (2006) 59.9-
75.5kg, Unal (2007) 69.1-106.5kg, Ada ve Ark. (2009)

3.4.Protein Oram

Ikinci {irin soya tariminda, arastirmada kullamilan
soya ¢esitleri arasinda, protein orani (%) yoniinde elde
edilen verilere ait varyans analiz sonuglari Cizelge
3.7°de, ortalama protein oram degerleri ile ‘LSD’
testine gore gruplari Cizelge 3.8’de verilmistir.

34.2-59.8kg, Onat ve ark. (2009) 50.5-101.8 kg, Cetin
(2010) 33.6-48.8 kg, Kinaci (2011) 24.1-85 Kg,
Dolapgt (2012) 58.25-91.23kg, Onat (2012) 74.27-
86.23 kg, ve Arioglu ve ark. (2015) 79.1-107.4 kg
arasinda degistigini  belirtmisglerdir. Yapilan bu
aragtirmada elde edilen yag verimi degerleri (73.8-90.4
kg/da), bu konuda yapilan aragtirmalarin bir kismiyla
benzer degerler igerisindeyken, bir kisim arastirmalarin
degerinden farkli bulunmustur. Yag verimi degerleri
arasindaki bu farkliliklar; denemenin yiirtitiildiigi iklim
ve toprak yapisindaki farklilik ile gesit ve kiiltiirel
uygulamalar farkliligindan kaynaklanabilir.

Cizelge 3.7°nin incelenmesinden de anlasilacagi
iizere, arastirmanin yiiriitiildiigii yilda protein orani
degerine gore cesitler arasindaki farklilik istatistiki
olarak %1 seviyesinde 6nemli bulunmustur.
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Cizelge 3.7
Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Protein Orani Degerlerine Ait Varyans Analiz Sonuglari
Varyans SD Kareler Kareler F
Kaynaklari Toplami Ortalamast
Genel 44 49.800 - men
Tekerriir 2 0.433 0.217 1.6485
Cesit 14 45.687 3.263 24.8297**
Hata 28 3.680 0.131 -
C.V.(%) 1.17; (**)isaretli F degerleri, islemler arasindaki farklarm %1 ihtimal simrina gére 6nemli olduklarini gostermektedir.
Cizelge 3.8
Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Protein Orami Ortalama Degerleri (%) ve LSD Testi
Gruplari
Cesitler Ortalama
Arisoy Atakisi Blaze Nova May5312
30.10g** 31.60bcd 32.53a 30.70efg 29.53h
Protein SA 88 Bravo Adasoy Tiirksoy Cinsoy
Orani1(%) 30.97
30.77efg 32.00abc 29.00h 31.50cde 30.70efg '
flksoy Ataem 7 Umut 2002  Batem Erensoy  Cetinbey
30.50fg 32.03abc 31.03def 32.40ab 30.10g

LSD:0,8166 (**) Ayni1 harflerle gosterilen ortalamalar arasindaki farklar %1 ihtimal sinirina gére 6nemli degildir.

Bu aragtirmada protein orani degeri en yiiksek
%32.53 ile Blaze, en diisiik ise %29.00 ile Adasoy
¢esidinde elde edilmistir (Cizelge 3.8).

Yapilan aragtirmalarda protein oranmnin, Onder
(1987) %31.4-33.5, Yilmaz (1999) %?28.3-31.1,
Vollmann ve Ark.(2000) %30.2-43.4,Caliskan ve
Arisoy (2004) %29.3-32.5, Sincik ve Ark. (2005)
%36.2-39.3, Unal (2007) %34.4-38.6, Karaaslan
(2008) 9%29.3-34.9, Yetgin (2008) %32.27-43.59, Ada
ve ark.(2009) %30.4-35.3, Cetin (2010) % 35.9-40.1,
Kan ve ark. (2011) %36.47-39.38, Kinac1 (2011)
%35.13-40.20, Ay (2012) %38.96-42.86, Dolapgi
(2012) %31.45-34.86, Bakal ve ark. (2015) %36.52-
38.46 ve Kahraman (2017) %31.65-36.83 arasinda
degistigini bildirmislerdir.

Bu arastirmadan elde edilen protein orani degerleri
Cizelge 3.9

ile aragtirma sonuglar1 arasindaki farkliliklarin, genetik
yapilardan ve denemenin yiiriitiildiigii yilin sicaklik ve

yagis gibi ekolojik faktorlerinden kaynaklanmig oldugu
disiiniilebilir.

3.5. Protein Verimi

Ikinci iiriin tariminda, kullanilan soya cesitleri
arasinda protein verimi (kg/da) yoniinden elde edilen
verilere ait varyans analiz sonuglari Cizelge 3.9°da,
protein verimi ortalama degerleri ile ‘LSD’ testine gore
gruplar1 Cizelge 3.10°da verilmistir.

Cizelge 3.9’un incelenmesinden de anlasilacagi
iizere, aragtirmanin yiiriitiildiigi yilda protein verimi
degerine gore cesitler arasindaki farklilik istatistiki
olarak %1 seviyesinde Onemli  bulunmustur.

Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit Edilen Protein Verimi Degerlerine Ait Varyans Analiz Sonuglar

Varyans sD Kareler Kareler F
Kaynaklar Toplam1 Ortalamasi

Genel 44 5035.563 --- ---
Tekerriir 2 104.337 52.168 1.7303
Cesit 14 4087.037 291.931 9.6827**
Hata 28 844.190 30.150 ---

C.V.(%) 4.11; (**) Isaretli F degerleri, islemler arasindaki farklari %1 ihtimal simrina gére Snemli olduklarini gostermektedir
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Cizelge 3.10

Ikinci Uriin Olarak Ekilen Soya Cesitlerinde Tespit edilen Protein Verimi Ortalama Degerleri (kg/da) ve LSD Testi

Gruplar
Cesitler Ortalama
Arisoy Atakisi Blaze Nova May5312
126.8cde** 154.8a 137.1bc 125.9cde 132.5bcd
Protein
Verimi SA 88 Bravo Adasoy Tiirksoy Cinsoy 133.4
(kg/da) 133.5bcd 1288cd  114.6e 126.6cde  137.9bc
Ilksoy Ataem7  Umut 2002 BatemErensoy Cetinbey
137.8bc 138.2bc 142.1b 143.2ab 121.8de

LSD:12.39; (**) Ayn harflerle gosterilen ortalamalar arasindaki farklar %1 ihtimal sinirina gére 6nemli degildir.

Kullanilan soya ¢esitleri arasinda en yiiksek protein
verimini 154.8 kg/da ile Atakisi cesidi, en diisiik
protein verimini ise 114.6 kg/da Adasoy ¢esidinde elde
edilmistir. LSD testine gore Atakisi ¢esidi birinci (a)
grupta, Adasoy cesidi ise son (e) grupta yer almistir
(Cizelge 3.10). Soya fasulyesinde protein verimi;
protein orani ve tohum verimi degerlerinden hesaplama
yoluyla bulunmustur. Protein orani ve tohum verimini
etkilen tiim faktorler protein verimi ile ilgili degerleri
de etkilemigtir.Konu iizerinde yapilan arastirmalarda
dekara protein veriminin; Cetintas ve Kog (1993) 61.9-
188.6 kg/da, Sincik ve ark.(2005) 77.7-89.1 kg/da Unal
(2007) 118.7-184.3 kg/da, Cetin (2010) 68.9-94.7kg/da
ve Kinaci (2011) 52.142.9 kg/da arasinda degistigini
bildirmisglerdir.

Yapilan bu aragtirmada elde edilen protein verimi
degerleri (114.6-154.8kg/da), bu konuda yapilan
arastirmalarin =~ bir  kismiyla  benzer  degerler
icerisindeyken, bir kisim arastirmalarin degerinden
farkli bulunmustur. Protein verimi degerleri arasindaki
bu farkliliklar; denemenin yiiriitiildiigii iklim ve toprak
yapisindaki farklilik ile g¢esit ve kiiltiirel uygulamalar
farkliligindan kaynaklanabilir.

Soya fasulyesi yetistiriciliginde, yore kosullarina
uygun birim alandan aliman yag verimi ve protein
verimi yiiksek olan cesitlerin dikkate alinmasi
gerekmektedir. Tohum veriminin yiiksek olmasi
protein ve yag verimini olumlu yonde etkilemektedir.
Sonug olarak; bu arastirma sonucunda; Atakisi, Umut
2002, Iilksoy, Cinsoy ve Batem Erensoy soya
¢esitlerinden elde edilen; tohum verimi, yag verimi ve
protein veriminin yiiksek olmasi sebebiyle Cukurova
kosullarinda  ikinci iriin olarak  basariyla
yetistirilebilecekleri kanisina varilmistir.
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In this study, the determination of mechanization characteristics in the produc-
tion of the plant of the Panicum virgatum L. was intended within the scope of
TUBITAK project no. 114 O 941for the first time in Turkey. The study was
carried out at trial sites belonging to the Karapmar Soil, Water and Desertifica-
tion Research Institute Directorate. Soil has been made ready for cultivation by
tillage plough and afterwards using horizontal spindle rotovator + rotary rake
combination in the preparation of seed bed followed by pulling flat rollers for
soil cultivation and pneumatic peeseding seeding machine which can sow
small seeds was used for cultivation. In this three-recurrent study, three differ-
ent varities of Switchgrass (Kanlow, Shawne, Cave In Rock) were used. Ac-
cording to the results obtained in the study, the consumption of fuel consumed
in soil application and as far as the harvest was 5,89-0,476-0,538 | / da for
tillage, sowing and harvest respectively. When field values of field shoots
were examined, the highest field shoot yields were obtained in the Kanlow
variety with 78.88% and the Shawne variety with the lowest value of 31.77.
When the MED(Mean Emerge Duration) and ERI( Emerge Ratio Index) values
were examined according to the data obtained from the application, it was seen
that it ranged between 10,73-12,25-13,07 days and 6,61-2,32-4,59 m/day re-
spectively. In the survey, The green biomass yield values for the Kanlow,
Shawne and Cave In Rock varieties which were determined in the 2™ year
following the establishment year ranged from 5566, 3046 and 3666 kg / da
respectively in the study.

1. Introduction

Recently entrance into energy bottleneck is fore-
seen due to even wrong consumption policies and con-
sumability of fossil fuels. As result renewable energy
becomes foreground. Biomass production and subse-
quently transforming biomass into energy has great
importance within framework of energy sources.

Developed countries increase their energy diversity
and continue their energy research by trying to de-
crease dependence to certain energy sources. Biofuels
are leading alternative sources which are new and pop-
ularizing rapidly(Eser et al., 2007).

Recently agriculture is not only performed for food
production, agriculture for energy plants become more
popular. Plants which can be raw material of biofuel
can be grown where plants with food purposes can not

* Corresponding author email: cevatfilikci.cf@gmail.com

be cultivated and thereby these areas can included into
agricultural production. 30% of agricultural areas are
planned to be allocated to forage plant and 20% of
agricultural areas are planned to be allocated energy
plants (Eser et al., 2007).

There is lack of knowledge even cultivation and
physiologic manner regarding with switch grass plant
which is very new for our country. First information
regarding with agronomy of switchgrass was presented
by Soylu et al.,, 2009, homeland for Switch grass
(Panicum virgatum L.) which is multiyear C4 plant is
Northern America. It is very good soil protective plant
with its deep root structre (2m) and underground bio-
mass production around 8 ton /ha. Soil structure would
be improved together with improvement of deep root
structure and it becomes important for fighting against
erosion (Soylu et al., 2010b).

Annual 6-25 ton/ha ground net biomass production
is obtained from Swichgrass. Its importance is great in
recent years since it is tolerant against drought, and it is
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a good bioenergy (bioethanol) raw material for devel-
opment of regions where there is restricted opportuni-
ties for cultivation. High net energy production in unit
area, low production costs, low ash content, high water
usage efficiency, ability for adaptation to vast geo-
graphical areas, easiness for establishing in marginal
areas with seed, high potential for carbon storage in
soil makes switch grass to be recommended for energy
and feed production (Samson and Omielan, 1992;
Sanderson et al., 1996).

Implementation of mechanization for first time and
determination of mechanization is necessary within
scope of project for switch grass which has is alterna-
tive energy potential for fossil fuel need in our country.
Any study was not observed regarding with mechaniza-
tion of this plant. In the event that agriculture of this
plant can be realized based on farmer in our country it
will make contribution to energy generation animal
feeding and soil protection. In this study determination
of mechanization properties for producing switch grass
(Panicum virgatum L.) plant is aimed.

2. Materials and Methods

Tests were implemented in Station for fighting
against Erosion in Soil and Water which is present in
Konya-Karapinar town. Dimensions for parcels were
executed according to random block test as being 3
replications where each parcel will have 5x100 m di-
mensions for each type of switch grass. Meteorologic
data for some soil properties for test area where study
was implemented were given in table 1 and table 2.

Table 2
Meteorological data for test area (Anonymous, 2015)

Weather - Rain
0,

Months temperature ZH(;JlT.)'d'ty( %) (mm)

(°C) 2015 2015
July 23,0 448 0,0
August 234 53,5 52
September 20,6 48,4 0,8
October 13,8 69,2 3,6
November 54 70,6 1,6
Average 124 66,1 ;OFa' 185,7

ain

Table 1
Soil properties regarding with test area
Depth

0-30 30-60 60-90
Structure class ICOI(%ed Clayed E(I)?r/ﬁd'
EC.10° 0,426 0,439 0,453
Salt 0,016 0,020 0,020
CaCOs 33,35 28,70 29,38
Organic substance 1,33 1,10 0,62
Phosphor 14,53 5,74 2,61
Potassium 33 26 24
pH 7,65 8,30 8,60
Volumetric weight 1,43 1,47 1,53
Penetration resistance 0,51
Soil cut off resistance 0,014
Surface roughness value 17,15

New Holland TT95 D tractor was used in tests. Ag-
ricultural machines and their properties were given in
Table 3.

Land within test area was ploughed by plough with
lug. Then rotary tiller was used for secondary treat-
ment. Subsequently testing land was irrigated since
plantation depth for seed should be minimum 1cm and
rollers was applied for compacting soil and plantation
evenness was maintained. Plantation year for kinds of
switch grass which is multiyear plant was made on 22"
july 2015 by pneumatic peeseding seeding machine.
Distance between rows was adjusted as 26 cm, distance
over row was adjusted as 1.1 and plantation depth was
adjusted as 1lcm during plantation by pneumatic
peeseding seeding machine. Germination values which
were obtained from organization which is located
abroad was consider and thousand grain weight consid-
ered plantation norm was calculated as there will be
400 living seed per square meter. Thousand grain
weight for switch grass which were used in tests were
given in table 4.

Testing area was irrigated 8 times until harvesting
period by sprinkling irrigation starting from spring
development according to need in testing area and total
490 mm water was delivered.

Fuel consumptions for machines which are used in
applications started after completely filling tractor tank
and tanks were filled at the end of work and fuel con-
sumption for machines depending on area where ma-
chines have worked were calculated in terms of I/da.

Profile meter was used for determining surface
roughness of soil. Profile meter consists of rods which
are placed over profile having 1 m length with 2.5 m
interval. Surface profile was measured with 2.5 cm
interval by profile meter which is placed vertically at
working direction and field surface roughness was
calculated by following equation(Carman, 1997).

R = 100Log, S
10

Here ;
R: Surface roughness of field (%)
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S: Standard deviation of measured values

Soil penetrometer with tapered end and memory
Measurements were taken from 0-20 cm depth. 3 re-
peating penetrometer readings were taken from testing
area. Average of 10 measurements were taken for each
testing area both before plantation and after planta-
tion.3 strips which are randomly selected having 1 m
length were selected in each parcel for observing aver-
age germination date, index and field sprouting time
and sprouts going out of ground were counted and
following equation was used (Konak and Carman,
1996).

N,D, +N,D, +...+ N, D,
N, +N, +..+ N,

MED =

uumberofseedwhichhasger min atedinlmeter

ER/ =
MED
TFC = Numneroftotalseedwhichhasger min ated lonemeer v
Numberoftotalseedwhi chhasplantedinonemeter
Table 3

In this equation;

MED: Mean Emerge Duration (day)

N: Number of seed which germinated in each count

D: Number of days which have elapsed after plantation
(days)

ERI: Emerge Ratio Index (piece/m. day)

TFC: Field sprouting rate (%)

First plantation year was not taken into account for
calculation of green grass productivity or each switch
grass and 2™ year green grass harvesting which is
growing year was implemented in 15 September 2016.
Those types of switch grass which were harvested in
following years were transformed in decade and green
grass productivity was calculated over kg/da.

Agricultural machines and which are used in tests and their technical properties

Structural
Machine /Tool N“mber(szgo”b"dy work width Té";’e
(m)
Plough 5 1,60 Suspended
i i +

Horizontal spmdl_e ro_tovator 12 265 Suspended
rotary rake combination
Cylinder roller 1 2,90 Pulled
P i i 1 -

n_eumatlc peeseding seeding ma 6 165 Suspended
chine

Rotary drum mower ’ 1.90 Suspended

3. Results and Discussion

Mechanization properties of switch grass (Panicum
virgatum L.) plant of which mechanization was made
in Turkey within scope of TUBITAK project numbered
1140941 was presented in this research.

Counts were implemented over switch grass seeds
which were germinated after plantation and MED
(Mean Emerge Duration) and ERI( Emerge Ratio In-
dex) and TFC, field sprouting rate were calculated and
results are given in table 4.
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Table 4 Table 6
Mean germination period (M.E.D.), Germination rate Operational properties of some machine which are used
index (E.R.1.) field sprouting (T.F.C.
( ) p g(TF.C )| Working depth Average
Average values Machine/tool (cm) speed (km/h)
M.E.D. E.R.l Field G. Plough 18 55
Types i i '
(day) ( Piece/m.day ) (%) Horizontal spindle
rotovator + rotary 12 1,6
Kanlow 10,73 6,61 78,88 rake combination
Shawne 12,25 2,32 31,77 Pneumatic
Cave 1n Rock 13,07 4,59 66,88 peese.dlng seeding ) 4
machine
Cylinder roller 1 6,5
Table 5 Acrobat rake 1,9 10
Fuel consumption values for some machines which Rotary drum
. mower 2.2 7S
were used in tests
Baler Machine 1,63 6

Machine /Tool Fuel consumption

(L/da)

Plough 2,200
Horizontal spindle rotovator

L 3,040
+ rotary rake combination
!Dneumatl_c peeseding seed- 0,476
ing machine
Cylinder roller 0,650
Acrobat rake 0,179
Rotary drum mower 0,185
Baler Machine 0,174

According to results which were obtained in
study, fuel consumptions for applications in soil pro-
cessing until harvest was calculated as 5,89-0,476-
0,538 I/da.

Average green grass productivity values which
were determined in switch grass types were given in
Table 7.

Table 7

Green grass productivity values which are determined
in 2" year after plantation in switch grass kinds (kg/da)

Types were compared according Field sprouting
rate which is one of important indicators (table 5. First
appearance occurred in Kanlow type. Highest sprouting
for the types which are periodically observed occurred
in 78,88%kanlow type and lowest rate was obtained in
Shawnee type with 31,77 ratio.

It can be seen that MED and ERI values vary be-
tween 6,61-2,32-4,59 piece/.day according to data
which are obtained from application area.

Fuel consumption, working speed, work success,
submerging into soil a soil cutoff resistance were de-
termined as data for mechanization operations.

Fuel consumption values for machines which are
used in tests were given in table 5 and operational
properties of machines were given in Table 6.

Average green biomass productivity values

(kg/da)

Kanlow 5566
Shawne 3046
Cave In Rock 3666

Productivity values varied between 5566, 3046 and
3666 respectively for Kanlow, Shawne and Cave in
Rock. Different ecotype in Kanlow kind (low land),
having more height, and cultivation for bioethanol lead
having higher green grass productivity values. As
Shawnee and Cave in Rock types belong to upland
ecotype, these kinds are shorter and has thinner stem.
Thereby their productivity is less with respect to callow
type. These kinds are mostly used for animal feeding.

Distance between rows is other factor which effect
productivity of switch grass. Most important problem
in plantation year of a plant is the competition with
weeds. Frequent plantation, power of competition of
plant with weeds and decrease in productivity of bio-
mass encourage single and week plant growing.
(Ocumpaugh ve ark., 1997) studied over 13,30 and 50
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cm intervals regarding with row distance and reported
that larger intervals increase productivity. Commonly
recommended row interval is 15-20 cm in literature
(Baser et al., 2008).

There is not any study regarding with mechaniza-
tion of switch grass growing. This study which was
implemented within scope of TUBITAK project no 114
0941 presented that mechanization applications can be
implemented successfully in growing successfully.
That switch grass is multiyear plant and it can have
lifetime up to 15 years and seeds are very small makes
its plantation year very important. Benefit with highest
yield will be obtained for long years from switch grass
plantation area where most suitable plantation tech-
nique and method was used. Biomass and morphologic
data which we will obtain in 2" year when mechaniza-
tion values will indicate actual performance of plant
presented conformity of mechanization chain to be
used in switch grass plantation.
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Tetranychus cinnabarinus Boisd. diinya {izerinde tarla ve sera bitkilerinde
yiiksek oranda zarara sebep olan onemli polifag zararlilardan biridir. Yapilan
bu caligmada, etanol ¢oziiciisiiyle hazirlanan egir (Acorus calamus) (kok),
zencefil (Zingiber officinale) (kok), rezene (Foeniculum vulgare) (tohum) ve
defne (Laurus nobilis) (yaprak) olmak iizere dort bitki ekstraktinin Tetranychus
cinnabarinus (Boisd.) (Acari:Tetranychidae) ergin ve nimf dénemlerine rezi-
diiel etkileri aragtirilmustir. Deneylerde fasulye bitkilerinin 3 cm g¢apindaki
yaprak diskleri ektraktlara daldirilarak kullanilmistir. Ekstraktlarin %20, %10,
%5, %2.5, %1.25 (w/w) olmak iizere bes farkli konsantrasyonu kullanilmigtir.
24, 48 ve 72 saat olmak iizere ii¢ farkli maruz birakma siiresi denenmistir.
Denemeler 28+1 C sicaklik, 16 saat aydinlanma siiresi ve % 65+5 orantili nem
kosullarinda yiiriitiilmiistir. Sonu¢ olarak, nimf ve ergin doénemlerinde en
yiikksek 6liim orani ekstraktlarin %20’lik konsantrasyonunda belirlenmistir.
Aragtirma sonucunda, T.cinnabarinus nimfleri iizerine egir (A. calamus) ve
defne (L. nobilis) ekstraktlari tiim maruz birakma siirelerinde daha yiiksek
toksik etki gostermistir. 72 saatlik uygulama siiresi sonunda %5’lik konsant-
rasyonda egir %97, defne %95 oraninda toksik bulunmustur. Tetranychus
cinnabarinus erginlerinde ise defne ekstrakti 72 saatlik uygulama siiresi SO-
nunda %5, %2.5 ve %1.25’lik konsantrasyonlarinda sirasiyla %83, %33 ve
%10’1uk etki gostermistir. 72 saatlik uygulama siiresi sonunda ergin ve nimf-
lerde LCsy degerinin en diigiik oldugu bitki defnedir (%.3.64 ve %1.37).

Effects of Some Medicinal Plants Extract on Tetranychus cinnabarinus (Boisd.)
(Acari: Tetranychidae) nymph and adult
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Tetranychus cinnabarinus (Boisd.) is one of the most important, highly po-
lyphagous pests of a wide range of field and greenhouse crops throughout the
world. In this study, ethanol extracts of four plants; Acorus calamus (root),
Zingiber officinale (root), Foeniculum vulgare (seed) and Laurus nobilis (leaf)
were tested on nymph and adult of the Tetranychus cinnabarinus (Boisd.)
(Acari: Tetranychidae). Experiments were performed using 3 cm diameter leaf
disks of bean dipped in plant extracts. Plant extracts were used in five different
concentrations (20%, 10%, 5%, 2.5%, 1.25% w/w). It was tested three different
exposure times, including 24, 48 and 72 hours. The experiments were carried
out at 28 = 1 C temperature, 16 h L time period and 65 + 5% relative humidity.
As a result of the investigation, 20% concentration of all plants extract showed
the highest mortality rates in nymph and adult stages. Residual effects of A.
calamus and L. nobilis extracts to T. cinnabarinus nymphs were higher in 24,
48, 72 hour exposure times. 72 hour exposure time and at 5% concentration A.
calamus and L. nobilis extracts were found toxic against T. cinnabarinus with
97% and 95% dead rates respectively. L. nobilis showed high toxic effect to
T.cinnabarinus adults with 83%, 33% and 10% dead rates respectively in 5%,
2.5% and 1.25% concentrations and 72 hour exporsure time. The plant which
had the lowest LCsq value in adults and nymphs at 72 hours exporsure time
was Laurus nobilis (%.3.64, %1.37).
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1. Giris

Kirmizi oriimcekler bitkisel iiretimde karsilagilan
olduk¢a Onemli zararlilardan biridir. Emgi yapmak
suretiyle bitkilerde zarar meydana getirdigi gibi, akar-
lari bazi tiirlerinin bitki viriis hastaliklarinin vektori
oldugu da bilinmektedir (Toros, 1992). Bir¢ok bitkide
zararli olmakla birlikte, 40.712 ha’lik ortii alt1 yetistiri-
ciliginin yapildigi iilkemizde, sera alanlarini tehdit
eden pek ¢ok zararlidan birisi de Tetranychus cinnaba-
rinus Boisd.’tur (Cevri, 1999). T. cinnabarinus sera
kosullarinda kisa siirede yiiksek yogunluklara ulasarak,
onemli {irtin kayiplarma neden olabilmektedir. Bir disi
omrii boyunca 100 - 150 yumurta birakmakta ve yilda
10-20 dol verebilmektedir. Zararlinin popiilasyonu,
gelisme doneminde, eylill bagma kadar her zaman
artabilmekte ise de Akdeniz Bolgesi'nde popiilasyonun
en c¢ok artis gosterdigi aylar temmuz ve agustos'tur
(Anonim, 2008).

Ikinci Diinya savasindan bu yana kullamlmakta
olan sentetik pestisitler, bitkisel {iretimde sorun olan
bir¢ok hastalik, zararli ve yabanci ota karsi tam bir
basar1 saglayamamistir. Buna karsin, pestisitlerin yay-
gin olarak kullanilmasi sonucu hastalik ve zararlhilarin
pestisitlere dayaniklilik kazanmasi, c¢evre kirliligi,
kalint1 ve benzeri bircok sorun ortaya cikmistir (Ozbek
ve ark., 2002).

Sentetik pestisitlere alternatif olusturmak amaciyla
son yillarda bazi bitkilerden elde edilen ekstraktlarin
zararlilarin miicadelesinde kullanim1 6nem kazanmustir.
Bitkilerden elde edilen ve spesifik olan bitkisel pestisit-
ler dogada bulunmalari nedeni ile dogaya ek toksik
madde yaymamakta, kisa zamanda dekompoze olarak
toprak ve su kirliliklerine yol agmamakta, tirtinler {ize-
rinde kalint1 olusturmamaktadir. Bu nedenle, son yil-
larda dikkatler sentetik insektisitlere alternatif olabile-
cek dogal pestisitler iizerinde toplanmis ve bitki ekst-
raktlar1 ve fitokimyasallarin kesfedilerek gelistirilmesi
yoniinde arayis i¢ine girilmistir (Momen ve ark. 1997;
Feng ve Isman, 1995; Wewetzer, 1998). Bu ¢alismada
Acorus calamus L.(egir), Zingiber officinale R. (zence-
fil), Laurus nobilis L. (defne) ve Foeniculum vulgare
Miller (rezene) bitkilerinden elde edilen ekstraktlarin T.
cinnabarinus’un nimf ve erginlerine toksik etkileri
arastirilmistir.

2. Materyal ve Yontem

2.1. Materyal

Denemelerde materyal olarak; Pamuk kirmizi
ortimeegi (T. cinnabarinus) ve 4 bitki tiri ile bunlar-
dan elde edilen bitki ekstraktlar: kullanilmigtir.

2.1.1.Kullanilan bitkiler ve kisimlar

Denemelerde kullanilan bitkilerin familyasi, bilimsel
ad1 ve ekstrakt elde edilen bitki kisimlart Cizelge 1.’de
verilmistir.

2.2. Yontem
2.2.1. Tetranychus cinnabarinus 'un yetistirilmesi

Denemelerde kullanilan akarlar Selguk Universitesi
Ziraat Fakiiltesi Entomoloji laboratuarinda fasulye
bitkisi iizerinde yetistirilmistir. Tiim denemeler 28+1°C
sicaklik, %60+5 orantili nem ve 16 saat igiklanma
kosullarina sahip iklim kabininde yiiriitiilmustiir.

2.2.2. Bitkilerden ekstrakt elde edilmesi

Calismada kullanilan bitkilerin etanol ekstraktlari-
nin elde edilmesi Gokge ve ark. (2006) ile Tavares ve
ark. (2009)’na gore yapilmistir. Egir kokii ve zencefil
bigak yardimiyla pargalandiktan sonra, defne ve rezene
ise dogrudan degirmen (Alveo Ogiitlicii) yardimiyla
homojen bir sekilde kiigiik parcalar haline getirilmistir.
Pargalanmis bitki materyallerinden hassas terazide
(Precisa XB 220A) 50’ser g tartilarak 1000 ml’lik
erlenmayer igerisine aktarilmis ve iizerine 500 ml eta-
nol eklenmistir. Daha sonra karigimlar ayri ayri metal
kapakli cam kavanozlara aktarilmistir. Kapaklar kapati-
lip agiz kismu parafilm ile sarilmis ve karisim oda si-
cakliginda 7 giin bekletilmistir. Bu siire¢ i¢inde karigim
ara ara c¢alkalanmistir. Bu siirenin sonunda bitki siis-
pansiyonlart filtre kagidindan (Whatman Filter Paper
No:1) siiziilerek sivi kismi alinip posast atilmistir. Elde
edilen bu ekstraktlarin, Rotary Evaporatér (Heidolph)
cihazi yardimiyla 40+£2°C sicaklikta etanoliiniin ugmasi
saglanmistir. Etanoliin tamamen u¢mast i¢in bitki ekst-
raktlar1 amber renkli flakonlarda, agz1 agik olarak 42
°C’deki su banyosunda bir giin bekletilmistir. Ekstrakt-
lar kullanilincaya kadar buzdolabinda muhafaza edil-
migtir. Daha sonra bunlar %96°lik etanol (Tetkim) ile
seyreltilip farkli ekstrakt konsantrasyonlari (% w/w)
hazirlanmastir.

Cizelge 1

Bitkisel ekstrakt elde edilen bitki tiirleri ve kisimlari

Familya Bilimsel adi Tiirkge adi ~ Kullani-
lan bitki
kismi1

Aroidea Acorus Egir Kok

calamus L. kokii

Zingibera- Zingiber Zence- Kok

ceae officinale fil

R.

Lauraceae Laurus Defne Yap-

nobilis L. rak

Apiaceae Foenicu- Rezene To-

lum vulga- hum
re Miller
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2.2.3. Bitki ekstraktlarinin
cinnabarinus'un  farkli  biyolojik
etkilerinin saptanmasi

Tetranychus
donemlerine

2.2.3.1. Erginler icin toksik etki denemeleri

Erginlere yapilan uygulamada, her bir konsatrasyon
(%1.25, %2.5, %5, %10, %20 w/w) icin, 3 adet olmak
iizere, 3 cm’lik daire seklinde fasulye yapraklari
hazirlanmistir. Bu yapraklar 5 sn bitki ekstraktina
daldirildiktan sonra 15-20 dakika kurutma kagidi
iizerinde yaprak altt {ist kisma gelecek sekilde
bekletilmis, yaprak yiizeyinin kurumasi saglanmigtir.
Bu sirada petri kaplar igerisine pamuk eklenerek suya
doyurulmus, 1slak pamugun iizerine ise petri ¢apinda
kesilmis kurutma kagidi birakilarak hazir hale
getirilmistir. Ekstrakta daldirildiktan sonra yiizeyi
kurutulan yapraklar kurutma kagidi lizerine, aralarinda
hava boslugu kalmayacak sekilde yerlestirilmistir. 20
adet ergin yumusak firca yardimryla fasulye bitkisinin
yapraklarindan alinarak petri kaplarindaki her bir disk
tizerine birakilmigtir. Bu calisma 24, 48 ve 72 saat
sonrasindaki sayimlar i¢in ayr1 ayri tekrarlanarak her
birindeki 6li ve canli sayilar1 kaydedilmistir. Toksik
etki testlerinde uygulanan daldirma yontemi Erdogan
ve ark. (2010) tarafindan kullanilan yonteme benzer
sekilde yapilmistir. Kontrol olarak yapraklar %96’lik
etanole daldirilmastir.

2.2.3.2. Nimfler i¢in toksik etki denemeleri

Denemelerde ii¢  giin  yasindaki  nimfler
kullanilmistir.  Nimfleri elde etmek igin 28+1°C
sicaklik, %60+5 orantili nem ve 16 saat isiklanma
kosullarina sahip iklim odasindan yararlanilmigtir.
Laboratuvarda yetistirilen fasulye bitkileri iklim
odasina alinarak yapraklar tizerine stok kiiltiirden ¢ok
sayida erkek ve disi ergin birey firga yardimiyla
aktarilmistir. Bir giin sonra erginlerin tamami bitki
izerinden uzaklastirllmis ve 0-24 saat yasindaki
yumurtalar larva c¢ikist i¢in bekletilmigtir. Bir giin
sonra yapilan kontrollerde 0-24 saat yasinda yogun
larva ¢ikist goriilmistiir. Larva ¢ikisindan ii¢ giin sonra
72 saat yasindaki nimfler denemelerde kullanilmistir.

Cizelge 2

Erginler i¢in uyguladigimiz yonteme benzer sekilde,
yaprak diskleri 6 farkli konsantrasyonda
(9%0.625,%1.25, %25, %5, %10, %20 (w/w))
hazirlanan ekstraktlara daldirilmigtir. Her bir yaprak
diski tizerine 20 adet ii¢ gilinlik nimfler birakilarak
iklim kabinine aktarilmis ve 24, 48, 72 saat sonunda
6lii ve canli nimfler sayilarak kaydedilmistir.
Denemeler 3 tekerriirlii olarak yuriitilmiis ve her
tekerriirde 20 nimf kullanilmigtir. Bireylerin kagigini
engellemek i¢in nemli hiicre yontemi kullanilmistir.

2.3.Istatistiksel Analizler

Kullanilan bitki ekstraktlarimin T. cinnabarinus nimf ve
erginlerine etki ¢aligmalarindan elde edilen % O6liim
degerlerine ilk olarak ARCSIN transformasyonu uygu-
lanmis, daha sonra istatistik paket programi yardimiyla
(SPSS 16.0, SPSS Inc., Chicago 60606, USA) cift
yonlii varyans analizi (ANAVO) yapilmis, farkin
o6nemli oldugu tespit edilen degerlere DUNCAN testi
yapilarak ortalamalar arasindaki farklar tespit edilmig-
tir. LDsy degerleri POLO PLUS (LeOra Software,
1987) programinda probit analizine tabi tutularak belir-
lenmistir. Denemeler tesadiif parselleri deneme terti-
binde 3 tekerriirlii olarak yiiriitiilmiistiir.

3.Arastirma Sonuclar: ve Tartisma

Bitki ekstraktlarimin T. cinnabarinus erginlerine re-
zidiiel etkileri incelendiginde, uygulama dozunun arti-
sina paralel olarak ergin 6liim oraninda da artig goriil-
miistiir. Ekstraktlarin 24 saat maruz birakma stiresinde
%20’lik konsantrasyonda en yiiksek etki, %98,33 dliim
orantyla rezenede goriiliirken, %10’luk konsantrasyon-
da %95 olarak zencefilde etki goriilmiistiir. Genel ola-
rak en diisiik etkiyi ise egir bitkisi gostermistir (Cizelge
2).

Egir, zencefil, rezene, defne bitkilerinden elde edi-
len bitki ekstraktlarinin 24 saat sonundaki LCsy deger-
leri incelendiginde erginlere toksik etkisi yiiksek olan
bitkilerin defne, zencefil ve rezene (%6.85, 7.14 ve
8.35) ekstrakti oldugu belirlenmistir (Cizelge 3).

Bitki ekstraktlarinin farkli uygulama dozlarinin 24 saat sonunda Tetranychus cinnabarinus erginlerindeki toksisitesi

Ergin 6liim orani (%) + Standart Hata

Dozlar (% wiw)

Bitkiler

Kontrol 1.25 25 5 10 20

3.33+ 3.33+ 5.00+ 20.00+ 66.67+ 66.67+

Egir 1.67 1.67 2.89 2.89 1.67 12.03
A**C* Ac Ac Bb Ba Ba

3.33+ 1.67+ 5.00+ 18.33+ 95.00+ 95.00+
Zencefil 1.67 1.67 0 1.67 2.89 2.89
Ac Ac Abc Bb Aa Aa

3.33+ 6.67+ 5.00+ 13.33+ 65.00+ 98.33+
Rezene 1.67 1.67 0 441 5.78 1.67
Ad Acd Acd Bc Bb Aa

333+ 8.33+ 13.33+ 50.00+ 63.33+ 86.67+
Defne 1.67 441 441 10.01 441 1.67
Ac Ac Ac Ab Bb Aba

*Satirda bulunan kiiciik harfler ayni ise dozlar arasinda istatistiki olarak (P<0.05) bir farklilik yoktur.
**Siitunda bulunan farkli biiyiik harfler, ayn1 dozlarda bitkiler arasindaki istatistiki farkliliklar1 gosterir (P<0.05).
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Cizelge 3
Bitki ekstraktlarinin 24 saat sonunda Tetranychus cinnabarinus erginlerindeki LCsy degerleri
LCs0(%)
Bitkiler n® Egim = SE (Alt-iist giiven Az Heterogeneity
aralig1)®
Egir 360 3.095+ 9.228 32.775 2.048
0.365 (7.522-11.579)
Zencefil 360 5.237+ 7.136 38.536 2.408
0.652 (5.938-8.308)
Rezene 360 5.386+ 8.353 12.224 0.76
0.703 (7.632-9.140)
Defne 360 2.306+ 6.853 16.380 1.203
0.263 (5.748-8.182)

*: Toplam test edilen birey sayist
b Alt-iist gliven aralif1 (%95 onem seviyesinde)
¢: Chi-squre degeri

Erginlerin 48 saatlik siire sonucundaki 6liim oranla- Bitki ekstraktlarinin 48 saat maruz birakma siiresi
rina bakildiginda bitki ekstraktlar1 arasinda agik bir etki sonunda LCsgy degerleri incelendiginde defne % 4.37 ile
farki gozlenmemistir. Bununla birlikte %20’lik kon- en yiksek etkiyi gosterirken, egir, zencefil, rezene
santrasyonda %100 O6lim oramyla en yiiksek etkiyi sirastyla % 7.35, 7.26, 7.19 degerleriyle birbirlerine
rezene ekstrakti gostermistir (Cizelge 4). ¢ok yakin degerler gostermistir (Cizelge 5).

Cizelge 4

Bitki ekstraktlarmin farkli uygulama dozlarinin 48 saat sonunda Tetranychus cinnabarinus erginlerindeki kontakt
toksisitesi

Ergin 6liim orani1 (%) + Standart Hata

Dozlar (% wiw)

Bitkiler
Kontrol 1.25 25 5 10 20
8.33+ 5.00+ 15.00+ 33.33+ 78.33+ 88.33+
Egir 1.67 2.89 5.01 3.34 4.41 1.67
A**d* Acd Bc Bb Ba Ba
8.33+ 3.33+ 8.33+ 21.67+ 98.33+ 98.33+
Zencefil 1.67 1.67 1.67 1.67 1.67 1.67
Ac Ac Bc Bb Aa Aa
8.33+ 8.33+ 15.00+ 35.00+ 73.33+ 100.00+
Rezene 1.67 1.67 2.89 8.67 3.34 0
Ad Ad Bd Bc Bb Aa
8.33+ 8.33+ 30.00+ 73.33+ 83.33+ 93.33+
Defne 1.67 4.41 2.89 1.67 3.34 1.67
Ad Ad Ac Ab Bab Ba

*Satirda bulunan kii¢iik harfler ayn1 ise dozlar arasinda istatistiki olarak (P<0.05) bir farklilik yoktur.
*Stitunda bulunan farkli biiylik harfler, ayn1 dozlarda bitkiler arasindaki istatistiki farkliliklar1 gosterir (P<0.05).

Cizelge 5
Bitki ekstraktlarinin 48 saat sonunda Tetranychus cinnabarinus erginlerindeki LCsy degerleri
LCs0(%)
Bitkiler n* Egim+SE (Alt-iist giiven AZe Heterogeneity
aralig1)®
360 3.132+ 7.346 11.260 0.704
Egir 0.371 (6.376-8.402)
360 5.569+ 7.261 32.362 2.023
Zencefil 0.764 (6.132-8.354)
360 4.320+ 7.194 16.362 1.022
Rezene 0.670 (6.208-8.101)
360 2.503+ 4.373 17.952 1.122
Defne 0.258 (3.567-5.216)

?: Toplam test edilen birey sayisi
b: Alt-iist giiven aralig1 (%95 6nem seviyesinde)
¢: Chi-squre degeri
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72 saatlik sire sonunda %10’luk ve %20’lik kon-
santrasyonlarda, %100°lik ergin 6lim oram ile en
yiiksek etkiyi zencefil bitkisi gostermistir. %5’lik kon-
santrasyona baktigimizda ise, defne %83.33’liikk oranla
etkisi yiiksek bulunmustur (Cizelge 6).

Bitki ekstraktlarinin 72 saat sonundaki LCsy deger-
lerine gore en yiiksek toksik etkiyi defne ekstraktinin
gosterdigi, bunu sirasiyla egir, rezene ve zencefil bitki-
lerinin takip ettigi belirlenmistir (Cizelge 7).

Cizelge 6
Bitki ekstraktlarmin farkli uygulama dozlarinin 72 saat sonunda Tetranychus cinnabarinus erginlerindeki kontakt
toksisitesi
Ergin 6liim orani (%) £ Standart Hata
o Dozlar (% wiw)
Bitkiler Kontrol 1.25 25 5 10 20
8.33+ 21.67+ 36.67+ 55.00+ 91.67+ 96.67+
Egir 1.67 441 6.02 7.65 1.67 1.67
AF*d* Ac Ac Bb Ba Aa
8.33+ 6.67+ 8.33+ 55.00+ 100.00+ 100.00+
Zencefil 1.67 1.67 1.67 5.78 0 0
Ac Bc Bc Bb Aa Aa
8.33+ 20.00+ 26.67+ 45.00+ 86.67+ 100.00+
Rezene 1.67 5.78 1.67 10.42 4.41 0
Ae Ade Acd Bc Bb Aa
8.33+ 10.00+ 33.33+ 83.33+ 86.67+ 98.33+
Defne 1.67 2.89 1.67 1.67 4.41 1.67
Ad Acd Ac Ab Bb Aa

*Satirda bulunan kiiciik harfler ayni ise dozlar arasinda istatistiki olarak (P<0.05) bir farklilik yoktur.
**Siitunda bulunan farkli biiyiik harfler, ayn1 dozlarda bitkiler arasindaki istatistiki farkliliklar1 gosterir (P<0.05).

Cizelge 7
Bitki ekstraktlarinin 72 saat sonunda Tetranychus cinnabarinus erginlerindeki LCsy degerleri
LCso (%)
Bitkiler n* Egim + SE (Alt-iist giiven A Heterogeneity
araligy) ©
Egir 360 2.447+ 4.189 20.762 1.297
0.282 (3.280-5.104)
Zencefil 360 5.472+ 5.648 32.541 2.033
0.757 (4.592-6.511)
Rezene 360 2.968+ 5.466 31.005 1.937
0.442 (3.928-6.769)
Defne 360 3.114+ 3.641 18.256 1.141
0.314 (3.008-4.271)

*: Toplam test edilen birey sayist
b: Alt-tist gliven araligi (%95 6nem seviyesinde)
¢: Chi-squre degeri

Ekstraktlarin 24 saat maruz birakma siiresi sonunda
uygulama dozunun artisina paralel olarak nimf S6liim
orani da artig gostermistir. Ayn1 konsantrasyonlardaki
Olim oranlar1 dikkate alindiginda yiiksek etkiyi egir ve
defne gostermistir. %5’lik  konsantrasyonda egir
%83.33, defne ise %88.33 oraninda 6lim meydana
getirmistir. %10’luk ve daha diisiik konsantrasyonlarda
en diigiik nimf 6limii rezene bitki ekstraktinda goriil-
miistiir (Cizelge 8).

Ekstraktlarin 24 saat sonundaki LCsy degerleri ince-
lendiginde nimflere toksik etkisi en yiiksek olan bitki-
nin egir ekstrakt1 (% 2.09) oldugu belirlenmistir. Bunu

sirastyla defne, zencefil ve rezene ekstraktlari takip
etmistir (Cizelge 9).

Bitki ekstraktlarinin nimflerde 48 saat sonunda
meydana getirdigi 6liim oranlar1 incelendiginde %10
ve daha diisiik konsantrasyonlarda egir ve defnenin
daha yiiksek etkili oldugu tespit edilmistir. %5’lik
konsantrasyonda egir %90, defne %93.33’likk 6liim
oranlariyla yiiksek etkili bulunmustur. Benzer sekilde
%2.5’luk  konsantrasyonda da eg8ir %80, defne
%73.33’lik 6lim meydana getirmis, diger bitkilerle
kiyaslandiginda daha etkili olduklar1 gériilmistiir (Ci-
zelge 10).
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Bitki ekstraktlarinin farkli uygulama dozlarinin 24 saat sonunda Tetranychus cinnabarinus nimflerindeki toksisitesi

Nimf 6liim oran1 (%) + Standart Hata

Bitkiler Dozlar (% wiw)
Kontrol 0.625 1.25 25 5 10 20
0+ 6.67+ 25.00+ 70.00+ 83.33+ 88.33+ 98.33+
Egir 0 1.67 5.78 2.89 4.41 4.41 1.67
AFFE Ae Ad Ac Ab Bb Aa
0+ 5.00+ 16.67+ 53.33+ 75.00+ 95.00+ 98.33+
Zencefil 0 2.89 1.67 8.33 5.01 2.89 1.67
Ae Ae Ad Ac Ab Aba Aa
0+ 1.67+ 11.67+ 3333+ 36.67+ 58.33+ 100.00+
Rezene 0 1.67 4.41 7.27 6.02 4.41 0
Ae Ae Ad Bc Bc Ch Aa
0+ 8.33% 25.00+ 51.67+ 88.33+ 98.33+ 100.00+
Defne 0 3.34 5.78 1.67 1.67 1.67 0
Af Ae Ad Abc Ab Aa Aa

*Satirda bulunan kiiciik harfler ayni ise dozlar arasinda istatistiki olarak (P<0.05) bir farklilik yoktur .

**Siitunda bulunan farkli biiyiik harfler, ayn1 dozlarda bitkiler arasindaki istatistiki farkliliklar1 gosterir (P<0.05).

Cizelge 9
Bitki ekstraktlarinin 24 saat sonunda Tetranychus cinnabarinus nimflerindeki LCs, degerleri
LCs (%)
Bitkiler n Egim + SE (Alt-iist giiven A Heterogeneity
araligr) b
Egir 420 2.303+ 2.086 22.287 1.173
0.204 (1.743-2.470)
Zencefil 420 2.667+ 2.639 15.475 0.814
0.225 (2.312-3.017)
Rezene 420 1.974+ 5.097 29.819 1.569
0.175 (4.080-6.595)
Defne 420 2.937+ 2.139 8.775 0.462
0.263 (1.888-2.423)

?: Toplam test edilen birey sayisi
b: Alt-iist giiven aralig1 (%95 6nem seviyesinde)

¢: Chi-squre degeri

Cizelge 10
Bitki ekstraktlarinin farkli uygulama dozlarinin 48 saat sonunda Tetranychus cinnabarinus nimflerindeki kontak
toksisitesi
Nimf 6liim orani (%) + Standart Hata
Bitkiler Dozlar (% wiw)
Kontrol 0.625 1.25 25 5 10 20
1.67+ 5.00+ 35.00+ 80.00+ 90.00+ 100.00+ 100.00+
Egir 1.67 2.89 5.01 2.89 2.89 0 0
A**d* Ad Ac Ab Ab Aa Aa
1.67+ 6.67+ 33.33+ 71.67+ 76.67+ 98.33+ 100.00+
Zencefil 1.67 1.67 8.83 1.67 6.67 1.67 0
Ad Ad Ac Ab Bb Aa Aa
1.67+ 5.00+ 15.00+ 36.67+ 45.00+ 65.00+ 100.00+
Rezene 1.67 2.89 2.89 6.02 2.89 5.01 0
Ae Ae Bd Bc Cc Bb Aa
1.67+ 10.00+ 33.33+ 73.33+ 93.33+ 100.00+ 100.00+
Defne 1.67 2.89 4.41 9.29 1.67 0 0
Af Ae Ad Ac Ab Aa Aa

*Satirda bulunan kiiciik harfler ayni ise dozlar arasinda istatistiki olarak (P<0.05) bir farklilik yoktur.

**Siitunda bulunan farkl1 biiyiik harfler, ayn1 dozlarda bitkiler arasindaki istatistiki farkliliklar1 gosterir (P<0.05).
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Egir, zencefil, rezene ve defne bitkilerinden elde
edilen bitki ekstraktlarinin 48 saat sonundaki LCsy
degerleri incelendiginde nimflere toksik etkisi en yiik-
sek olan bitkinin egir ekstrakt1 (%1.70) oldugu belir-
lenmistir. Bunu sirastyla defne, zencefil, rezene ekst-
raktlari takip etmistir (Cizelge 11).

Bitki ekstraktlarinin 72 saat sonunda Tetranychus
cinnabarinus nimflerine karsi kontakt toksisitesi ince-
lendiginde, rezene bitkisinin %10’luk konsantrasyonu
harig, diger s6z konusu bitkilerin %20 ve %10’luk
konsantrasyonlarinda %100°liik 6lim meydana gelmis-

tir. Diger bitkilerden elde edilen ekstraktlarin %5°lik
konsantrasyonunun neden oldugu oliim oranlar ise;
egir, defne, zencefil ve rezenede sirasiyla % 96.67,
%95,00, %83.33, %53.33 olarak bulunmustur (Cizelge
12).

Bitki ekstraktlarinin 72 saat maruz birakma siire-
sindeki LCsq degerleri incelendiginde digerlerine kiyas-
la defne %1.37 ile en yiiksek etkiyi gosterirken egir,
zencefil, rezene birbirlerine ¢cok yakin degerlerle bunu
takip etmistir (Cizelge 13).

Cizelge 11
Bitki ekstraktlarinin 48 saat sonunda Tetranychus cinnabarinus nimflerindeki LCs, degerleri
LCso (%)
Bitkiler n* Egim + SE (Alt-ist gliven Aze Heterogeneity
aralig) ®
Egir 420 3.468+ 1.696 11.183 0.589
0.346 (1.503-1.899)
Zencefil 420 2.661+ 1.910 21.018 1.106
0.251 (1.624-2.221)
Rezene 420 2.056+ 4,572 22.649 1.192
0.188 (3.771-5.641)
Defne 420 3.340+ 1.792 12.608 0.664
0.338 (1.585-2.014)

?: Toplam test edilen birey sayis1
b Alt-list gliven arali1 (%95 onem seviyesinde)
¢: Chi-squre degeri

Cizelge 12

Bitki ekstraktlariin farkli uygulama dozlarinin 72 saat sonunda Tetranychus cinnabarinus nimflerindeki toksisitesi

Nimf 6liim oran1 (%) + Standart Hata

Bitkiler Dozlar (% wiw)

Kontrol 0.625 1.25 25 5 10 20

5.00+ 16.67+ 36.67+ 81.67+ 96.67+ 100.00+ 100.00+
Egir 2.89 4.41 6.02 6.02 1.67 0 0
A**e* Abd Ac Ab Aa Aa Aa

5.00+ 23.33+ 41.67+ 75.00+ 83.33+ 100.00+ 100.00+
Zencefil 2.89 6.02 7.27 0 6.02 0 0
Ae Abd Ac Ab Bb Aa Aa

5.00+ 11.67+ 16.67+ 36.67+ 53.33+ 70.00+ 100.00+
Rezene 2.89 1.67 3.34 6.02 1.67 5.78 0
Ae Be Be Bd Cc Bb Aa

5.00+ 26.67+ 48.33+ 75.00+ 95.00+ 100.00+ 100.00+
Defne 2.89 4.41 6.02 7.65 0 0 0
Af Ae Ad Ac Abb Aa Aa

*Satirda bulunan kiigiik harfler ayn1 ise dozlar arasinda istatistiki olarak (P<0.05) bir farklilik yoktur .
**Siitunda bulunan farkli biiyiik harfler, ayn1 dozlarda bitkiler arasindaki istatistiki farkliliklar1 gosterir (P<0.05).
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Cizelge 13
Bitki ekstraktlarinin 72 saat sonunda Tetranychus cinnabarinus nimflerindeki LCsq degerleri
LCso (%)
Bitkiler n* Egim + SE (Alt-ist giiven Ae Heterogeneity
aralig) ®
Egir 420 3.528+ 1.529 13.711 0.722
0.402 (1.334-1.721)
Zencefil 420 2.426+ 1.575 16.779 0.883
0.254 (1.322-1.834)
Rezene 420 2.112+ 4.272 16.486 0.868
0.211 (3.593-5.105)
Defne 420 2.670+ 1.374 10.069 0.530
0.293 (1.157-1.589)

?: Toplam test edilen birey sayist
b Alt-list gliven arali1 (%95 onem seviyesinde)
¢: Chi-squre degeri

Baris ve Cobanoglu (2009), Azadirachta indica A.
Juss’dan elde edilen ve azadirachtin iceren NeemAzal
T/S preparatt (%1) ve Melia azedarach L.’mm meyve
metanol ekstraktinin laboratuvar kosullarinda daldirma
metodu uygulayarak iki noktali kirmiziériimcek [Tet-
ranychus urticae Koch (Acarina: Tetranychidae)]’e
etkisini aragtirmiglardir. M. azedarach’in %5, 10 ve
15°’lik konsantrasyonlar1 T.urticae’nin ergin Oncesi
doneme karst etkisi sirasiyla %4.74, 15.74 ve 16.68;
ergin digilerine kars1 etkisi sirasiyla %10.38, 14.20 ve
15.90 olarak belirlenmistir. M. azedarach’in uygulama
stirelerine gore ergin oncesi donemlere etkisi en diigitk
%4.48 ile 1. giinde, en yiiksek ise %22.27 ile 6. glinde;
ergin disilerine (larva, protonimf, deutonimf) karsi
etkisi en diisiik % 2.67 ile 1. giinde, en yiiksek %26.48
ile 6. giinde tespit edilmistir.

Karaca ve Gokge (2014) 7 farkli bitkiden (Ac-
hillea biserrata, Heracleum platytaenium, Humulus
lupulus, Hyoscyamus niger, Phlomis pungens, Rhodo-
dendron ponticum, Salvia tomentosa) elde edilen bitki
ekstraktlarimin sera beyazsinegi (Trialeurodes vapora-
riorum) fizerine kontak toksisitesi, uzaklastirici ve
yumurta birakmay1 engelleyici etkileri arastirilmigtir.
En yiiksek kontakt toksisite % 79 6liim oranmi ile H.
niger ekstraktinda saptanmis bunu %74 6liim oran ile
H. lupulus’un esktrakti takip etmistir. Kontak toksisite
¢alismasimin ikinci kisminda, H. niger ve H. lupulus ile
3. donem nimf ve erginlere kars1 doz-etki ¢aligmalari
yuriitilmiistiir. Doz-6lim  ¢aligmalar1  sonucunda
H.niger bitki ekstraktinin 3. dénem nimf ig¢in LC50
degeri % 6.65 bitki ve H. lupulus i¢in LC50 degeri
%8.09 bitki (w/v) olarak hesaplanmustir. Ergin donem-
lerde LCso degerleri H.niger igin %6.64 bitki ve H.
lupulus igin %9.49 olarak hesaplanmistir. Calismada
ayrica bitki ekstraktlarimin (H. niger, H. lupulus) sera
beyazsinegi tizerindeki uzaklastirict ve yumurta birak-
may1 engelleyici etkileri de arastirilmustir. Bitki ekst-
raktlarimin uzaklastiric1 etki denemelerinde test edilen
ekstraktlar igerisinde en yiiksek etki H. lupulus ekstrak-
tinda saptanmustir. H. lupulus ekstraktinin sera beyaz-

sineginin ovipozisyonunu Onemli Olglide engelledigi
saptanmuigtir.

Erdogan ve ark. (2010) Solanaceae familyasina ait
Capsicum annum L. bitkisinden elde edilen etanollii
ekstraktin T. urticae iizerine etkisini arastirmustir. Ekst-
raktin akarisit etkisini belirlemek amaciyla yaprak
daldirma ve piiskiirtme olmak iizere iki farkli yontem
kullanilmustir. Ayrica ekstraktin yumurta verimi ve
ovisit etkisi belirlenmistir. Uygulamalarda besin olarak
fasulye yaprak diskleri (3 cm capinda) kullanilmistir.
Ekstraktin %1, 3, 6, 12 olmak {izere dort farkli kon-
santrasyonu ¢alisilmigtir. Denemeler 10 tekeriirlii ola-
rak yapilmistir. Sonug olarak larva, nimf ve ergin do-
nemlerinde en yiiksek 6liim orani ekstraktin %12’lik
konsantrasyonunda tespit edilmistir. Bu konsantras-
yonda larva, nimf ve erginlerde belirlenen 6liim orani
%97, %86 ve %95 olmustur. Yaprak daldirma ve piis-
kiirtme yontemleri arasinda 6lim oranit bakimindan
o6nemli bir fark belirlenememistir. Ayni konsantrasyon
erginlerde yumurta verimini 6nemli derecede diisiir-
miistlir. Ekstraktin ovisidal etkisi bulunamamustir.

Bu ¢alismamizda elde ettigimiz sonuglar gegmiste
yapilmis olan ¢alisma bulgulariyla paralellik goster-
mektedir. Farkli bitkilerden elde edilen ekstraktlarn T.
cinnabarinus’a toksisitesiyle ilgili yapilmig olan aras-
tirmalarda, bitki ¢esidi, ekstrakt konsantrasyonu ve
uygulama siiresine bagli olarak etkinin de degistigi
goriilmiistiir. Aragtirmamizda dort bitkiden en etkili
olan bitkilerin defne ve egir oldugu, biitiin bitkilerde
artan konsantrasyon ve uygulama siiresine bagli olarak
ergin 6liim oranlarinda artis oldugu tespit edilmistir.
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Tekirdag kosullarinda yetistirilen Syrah lizim ¢esidinde farkli toprak isleme ve yaprak
alma uygulamalarinin su stresi ve tanede metabolit birikimi {izerine etkileri incelenmistir.
Toprak isleme uygulamalari; korumali toprak isleme (KTI), korumali toprak isle-
me-+geleneksel toprak isleme (KTI+GTI) ve geleneksel toprak isleme (GTT) olmak iizere
3 farkli sekilde yapilmistir. Yaprak alma uygulamalari da; kontrol (AY+KY) (ana yaprak
ve koltuk yapraklarin omca iizerinde birakildigi uygulamalar), AY (ana yapraklarin omca
tizerinde birakildig1 uygulamalar) ve KY (koltuk yapraklarin omca iizerinde birakildig
uygulamalar) olmak {iizere 3 farkli sekilde yapilmistir. Denemede; iklim verileri ve
fenolojik gelisme, yaprak su potansiyelleri, sira ozellikleri [SCKM, total asidite, pH,
seker konsantrasyonu, tanedeki seker miktari, toplam (L-) malik asit miktari, toplam
antosiyanin miktari, toplam polifenol indeksi (TPI)], omca basina verim ve olgunluk
indisleri (pH?*SCKM ve seker / titre edilebilir asit) incelenmistir. Buna gore; KTI+GTi
uygulamasinin yaprak su potansiyelini ve verimi artirdigi; SCKM, seker konsantrasyonu,
toplam antosiyanin miktarim ise azalttig1 goriilmiistiir. KTT uygulamas: ise yaprak su
potansiyelini ve verimi azaltmig; SCKM, toplam asitlik, seker konsantrasyonu, toplam
antosiyanin miktar1 ve TPI artirmigtir. Yaprak alma uygulamalarinda ise AY uygulamast
verim degerini azaltirken; toplam asitligi, TPI ve malik asit miktarin1 artirmistir. KY
uygulamasinin ise SCKM, seker konsantrasyonu, toplam antosiyanin miktarini artirdigy;
Ote yandan sira pH’sin1 azalttigi tespit edilmistir. Sonug olarak, Tekirdag kosullarinda
yetistirilen kirmizi saraplik iiziim cesidi Syrah’ta tanede metabolit birikimi lizerine
olumlu etkileri oldugundan toprak isleme uygulamalarindan KTI uygulamasi, yaprak
alma uygulamalarinda ise Kontrol (AY+KY) uygulamasi 6nerilebilir.
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Different soil tillages and leaf removal treatments effects on water stress and berry
metabolite accumulation was studied in this research at the conditions of Tekirdag prov-
ince. Three different soil tillage treatments were used; conservative soil tillage (CST),
conservative soil tillage + traditional soil tillage (CST+TST) and traditional soil tillage
(TST). Three different leaf removal applications were used; control (ML+SL) treatment
(treatments which main leaf and secondary leaves left together on vine), ML (treatments
which main leaves left on the vine), SL (treatments which secondary leaves left on vine).
In research; climatological data and phenophases, leaf water potentials, grape must
characteristics [SSC, total acidity, pH, sugar concentration, sugar amount per berry, total
(-L) malic acid, total anthocyanin, total polyphenol index (TPI)], yield per vine, and
berry maturation indexes (pH**SSC and sugar/titratable acidity) were determined. Ac-
cording to results; with CST+TST treatment, leaf water potential and yield were in-
creased while SSC, sugar concentration and total anthocyanins decreased. With CST
treatment leaf water potentials and yield were decreased while SSC, total acidity, sugar
concentration, total anthocyanins and TPI increased. With ML leaf removal treatment;
yield was decreased while total acidity, TPl and malic acid increased. With SL treatment;
SSC, sugar concentration and total anthocyanin were increased while must pH decreased.
In conclusion, for cv. Syrah red wine cultivar, CST soil tillage treatment and control
(ML+SL) leaf removal treatment were recommended in Tekirdag province conditions.
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1. Giris

Bagcilik bolgelerinin, gelecek 50 yilda +2°C 1sinma
gorecegi tahmin edilmektedir (Jones 2012). Bu da
toplam sicaklik artisi, don zararinin azaligi, degisen
olgunlasma profili, erkenlesen fenolojik gelisim, degi-
sen hastalik salgini ve yogunlugu, toprak verimliligi ve
erozyonda degisim, bunun yani sira su kaynaklarinda
azalig ve baglarda artan sulama ihtiyaci seklinde kendi-
ni gostermistir (Jones ve ark. 2005). Ulkemiz bagcili-
ginin da belirttigimiz bu olaylardan etkilenmesi kagi-
nilmaz olup gerekli c¢aligmalar yogunlastirilmalidir
(Bahar ve ark. 2012). Korumali toprak isleme yonte-
miyle; erozyon orani diigiiriilmekte, suyun emilim ve
birikiminin, organik madde igeriginin, topragin su ve
hava kalitesinin arttig1 ifade edilmektedir (Horwath ve
ark. 2008). Son yillarda bagcilikta oOrtii bitkilerinin
kullaniminin énemli bir bilesen oldugu ve ortii bitkisi
olarak secilecek birgok tiiriin bulundugu ve bu bitkile-
rin kullanimmin geleneksel toprak isleme yontemleri
arasinda da degerlendirilmesinin mutlak olumlu etkiler
gosterecegi Bahar ve ark. (2010) tarafindan belirtilmis-
tir.

Silvestre ve ark. (2012), ortii bitkisi uygulamasi ile
ana ve koltuk siirgiinlerinin gelisiminde, ayrica verim-
de ¢ok biiyiik diislis oldugunu; toplam fenolik madde-
lerde ise artis oldugunu gérmiislerdir. Monteiro ve
Lopes (2007), korumali toprak isleme uygulamalarinin
verim, tanedeki seker miktarini etkilemedigini ancak
stranin asitligi azaltirken, tane kabugunda toplam fenol
ve antosiyanin miktarin1 artirdigini belirlemislerdir.
Benzer sekilde Pou ve ark. (2011) ortii bitkilerinin;
saraplik Uiziim ¢esitlerinin verimini azaltarak; tane
kalitesinde azda olsa bir artiga neden oldugundan kul-
lanilmasin1 dnermislerdir.

Ote yandan Myburgh (2010), yaprak su potansiyeli
Olciimiiniin bagcilara ne kadar su kullanacaklarini de-
gil, istedikleri kaliteye ulasabilmeleri i¢in ne zaman
sulama yapmalar1 gerektigine kararint vermelerinde
yardimct oldugunu belirtmistir. Ayni dogrultuda olmak
iizere Chacon ve ark. (2009), su noksanligi artiginda
toplam polifenoller, flavan-3-ol ve ¢ekirdekteki tanen
miktarinin arttigint belirlemislerdir. Gomez del Campo
ve ark. (2002), su stresindeki asmalarin tane tutumu ile
ben diigme arasinda biiyiik oranda toplam kuru madde
birikimi yaptigini; stressiz asmalarin ise ben diigmeden
sonra daha fazla toplam kuru madde iirettigini kaydet-
mislerdir. Lopes ve ark. (2008), kisitli sulama ve ortii
bitkisi uygulamalarinda yetistirilen omcalarda verim
veya tane seker birikiminin etkilenmedigini; titre edile-
bilir asitlikte azalma, tane kabugundaki toplam fenol ve
antosiyaninde ise artis yaptigin1 ortaya koymuslardir.
Lopes ve ark. (2011), kuru alanlarda ve diisiik vigorlu
baglarda, kalici yesil ortii ile birlikte kisithi sulama
uygulamasi yapildiginda iiziim kalitesine hi¢ bir olum-
lu etki olmaksizin verimin azaldigini ifade etmiglerdir.

Bu bulgulara ek olarak; Shellie ve Brown (2012),
kisitli sulama yapilan omcalarin veriminin diisiik, titre

edilebilir asitliginin ise yiiksek oldugunu belirlemisler-
dir. De La Hera Orts ve ark. (2005), sulanan asmalarin
en yliksek tane agirliklarina sahip oldugunu ancak bu
tanelerde seker birikiminin yetersiz oldugunu ifade
etmiglerdir. Titre edilebilir asitlik ve pH sulamadan az
oranda etkilenmistir. Antosiyanin igerigi sulanan asma-
larda az oranda disiik bulunmustur. Sofo ve ark.
(2012), sulamadaki azalmanin iiziim kalitesinde azal-
maya etkisi olmadigini tespit etmislerdir.

Poni ve ark. (2009), cigeklenme Oncesi yaprak al-
manin siirgiin bagina verimi, SCKM ve toplam antosi-
yanin miktarini artirdigini tespit etmislerdir. Pallliotti
ve ark. (2012) tarafindan erken dénemde yaprak alma
uygulamalarinin siradaki SCKM ve fenolik madde
miktarimi artirdigi belirlenmistir. Etchebarne ve ark.
(2010), tanedeki SCKM igeriginin farkli yaprak:iiziim
oranindan etkilenmedigini; ayrica asmanmn su durumu-
nun tane kompozisyonu iizerine etkisinin, yaprak:iiziim
oranina aldirmaksizin daha etkili oldugunu ifade etmis-
lerdir. Hunter (1997), ana siirglin {izerinde bulunan
koltuk yapraklarinin alinmasmin seker igerigi iire-
tim:tiiketim merkezi iligkisindeki denge teorisine uy-
dugu tespit etmistir. Bahar ve Kurt (2015), tarafindan
salkim seyreltme uygulamalarmin yaprak alani/verim
oranlarini degistirmeleri ve korumali toprak islemelerin
de sira ozelliklerini etkilemek suretiyle saraplik iiziim
kalitesi tizerine etkili olduklart belirtilmistir.

Bu aragtirmanin amac1: farkli toprak igleme ve yap-
rak alma uygulamalarinin, Syrah {iziim ¢esidinde, su
stresi ve tanede metabolit birikimi iizerine etkilerini
belirlemektir.

2. Materyal ve Yontem

Aragtirma; 2012 yili vejetasyon periyodu boyunca
Tekirdag ili 150-200 m rakimda, 40°56' K enlem ve
27°26' D boylamda bulunan iiretici baginda yiiriitiil-
mistiir. Lyre Terbiye sisteminde ¢ift kollu Kordon
Royat terbiye sekli verilmis olan 7 yasli Syrah/110R
baginda, sira aras1 ve sira iizeri mesafeleri 2.5x1 m’dir.
Bagda herhangi bir sulama uygulamasi yapilmamustir.
Arastirmada yaprak su potansiyeli (Wyaprax) 0lglimlerin-
de Scholander basing odasi kullanilmistir.

Arastirma Boliinmiis Parseller Deneme Desenine
gore 3 tekerrlirlii olarak kurulmus ve denemede bloklar
3’er ana parsele ve 3’er alt parsele ayrilmistir ve her bir
ana parsel bir toprak isleme konusunu [geleneksel
toprak isleme (GTI), geleneksel toprak isle-
me+korumali toprak isleme (GTI+KTI), korumal
toprak isleme (KTI)], her bir alt parsel de yaprak alma
konusunu [ana yaprak+koltuk yaprak (Kontrol)
(AY+KY), ana yaprak (AY), koltuk yaprak (KY)]
olusturmustur. Tekerriirlerdeki ilk iic ve son {i¢ omca
siir bitkisi olarak alinmig; bu bitkiler goz ard1 edildik-
ten sonra homojen olduklari kabul edilen toplam 54
omca kullanilmusgtir.
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Toprak Isleme Uygulamalar (TIU)

Geleneksel Toprak Isleme (GTI): Sonbahardan ben
diismeye kadar olan dénemde yoredeki toprak islemeye
uygun olarak sira arast ve sira iizerinde toprak isleme
uygulamasi yapilmistir. Uygulama geleneksel toprak
isleme yapilan siranin her iki tarafina uygulanmistir.
GTi’de arazi Sonbaharda (Ekim-Kasim aylarinda) ve
ilkbaharda (Mart-Nisan aylarinda) 6 numara 5 soklu
pullukla 2 kez siiriilmiistiir. Arazi ilkbaharda pullukla
islemeden bir ay sonra 7 ayakli kazayagi ile islenmistir.
Daha sonra Mayis ayinda 21 ayakli yayl kiiltiivator ile
isleme yapilmistir. Bu iglemeden sonra ben diigmeye
kadar gegen siire igerisinde 20-25 giinde bir ¢apa maki-
nesi ve yayl kiiltivatérle doniisimlii olarak isleme
yapilmistir.

Korumali Toprak Isleme (KTI): Sira aralar1 2009
yili Sonbaharinda islendikten sonra hicbir toprak isle-
me yapilmamistir ve dogal otlandirmaya birakilmistir.
Sira aralarindaki otlar belirli araliklarla bigilerek 30-40
cm’den fazla biiyiimeleri engellenmistir. Bu islemler 3
yil siireyle uygulanmistir. Sira iizerinde ise Sonbahar-
IIkbahar-Yaz doneminde GTI’ye uygun olarak sira
iizerinin yaklasik 40 cm sagi ve 40 cm solu olmak
iizere isleme yapilmustir.

Geleneksel Toprak Isleme + Korumali Toprak Isleme
(GTI+KTI): Siranin giineyinde korumali toprak isleme
uygulamasinda bahsedildigi sekilde, kuzeyinde ise
geleneksel toprak isleme uygulamasinda bahsedildigi
sekilde toprak isleme yapilmistir.

Yaprak Alma Uygulamalari (YAU)

Tiim uygulamalarda siirgiinler heniiz 70-80 cm iken
asma basina 11-12 siirgiin kalacak sekilde dengeleme
yapilmis ve gelismeye birakilmigtir. Ben diisme done-
minde diger uygulamalarla birlikte siirgiin uzunlukla-
rinda (130-140 cm) ug alma yapilmigtir. Uygulamalara
gore degisen koltuk siirgiinii uzaklastirma islemleri
yapildiktan sonra, mevcut yaprak sayilari yesil budama
ile hasat donemine kadar muhafaza edilmistir.

Kontrol (AY+KY): Tim koltuk siirgiinlerinde ilk 3
yaprak kalacak sekilde tepe alma islemi yapilmustir.
Kontrol uygulamasinda ana ve koltuk yapraklar yer
almugtir.

Ana Yapraklar (AY): Tim koltuk siirgiinleri dipten
kesilerek uzaklastirilmis, dolayisiyla bu uygulamada
yalniz ana yapraklar yer almistir.

Koltuk Yapraklar1 (KY): Bu uygulamada tiim ana yap-
raklar dipten alinarak uzaklastirilmistir. Bdylece uygu-
lamada yalmz 3’er yaprakl koltuk siirgiinleri yer al-
migtir.

Istatistiki Analiz

Denemeden elde edilen veriler MSTAT-C istatistik
programinda analiz edilmis ve aradaki farklar belirle-
mek amaciyla LSD testi yapilmistir.

Arastirmada Incelenen Kriterler

1. iklim verileri ve fenolojik gelisme: Deneme periyo-
duna ait iklimsel veriler Tekirdag Meteoroloji Istasyo-
nundan alinarak degerlendirilmistir. Ayrica fenolojik
gelisme asamalar1 Lorenz ve ark. (1995)’na gore belir-
lenmisgtir.

2. Yaprak su potansiyelleri (Wyaprak): Bitkinin fizyo-
lojik aktivitesiyle ilgili 6l¢timler ¢iceklenme dénemin-
den (17.07.2012) itibaren olgunlasma donemine
(11.09.2012) kadar olan donemde iki haftada bir kez
olmak tizere gergeklestirilmistir. Yaprak su potansiyel-
leri Scholander basing odasi ile safak oncesi (pre-
dawn) ve 6gle vaktinde (mid-day) —-MPa olarak 6l¢iil-
miistiir (Shellie ve Brown 2012).

3. Sira 6zellikleri

3.1. 3Suda ¢oziinebilir kuru madde miktar1 (SCKM)
(°Brix): Tanelerin bezelye iriliginde oldugu dénemden
(17.06.2012) hasada (11.09.2012) kadar olan donemde
iki haftalik araliklarla tanelerin giiney ve kuzey tarafin-
dan esit sayida alinmustir. Ornekleme yontemiyle sal-
kimlarin omuz, orta ve u¢ kismindan olmak {izere her
parselden 14 adet tane alinmistir. Bu taneler filtre ka-
gitlart arasinda ezilerek sira elde edilmis ve refrakto-
metre yardimiyla SCKM olgiilerek °Brix olarak kayde-
dilmistir (Cemeroglu 2007).

3.2. Total asidite (TA) (g L™): Titrasyon ydntemiyle
total asidite Ol¢iilmiis ve g/L olarak ifade edilmistir
(Cemeroglu 2007).

3.3. Swra pH’st: Dijital pH metre yardimiyla belirlen-
migtir (Cemeroglu 2007).

3.4. Seker konsantrasyonu (g L™"): Orneklerin °Brix
degerlerine karsilik gelen seker konsantrasyonlari ¢i-
zelgeden saptanmis ve g/L olarak verilmistir (Bahar ve
ark. 2011).

3.5. Tanedeki seker miktar1 (mg tane™): Tanede seker
miktar1  (mg/tane)=[(1/1.3)x(Seker (g/L))]x[(1/100)
x(100 tane agirhigr (g))] formiiliinden hesaplanmistir
(Carbonneau ve Bahar 2009).

3.6. Toplam (L-) malik asit miktar1 (g L™): R-biopharm
enzimatik malik asit kiti prospektiisiindeki bilgiler
dogrultusunda elde edilen sira ve ¢ozelti bilesimi spekt-
rofotometre ile 6lgtilmiistiir.

3.7. Toplam antosiyanin miktar: (mg kg™): Alkol-asit
¢ozeltisi hazirlamak amact ile 20 mL HCI 1 L’lik balon
joje iginde %96’lik saf alkolle 1 L’ye tamamlanmustir.
Pipet ile 1ml sira, 100 ml’lik balon jojeye alinmis ve
alkol-asit ¢ozeltisi ile 100 ml’ye tamamlanmistir. Elde
edilen ¢ozelti 15 dk karanlikta bekletilmis, bu siire
sonunda ¢ozeltiler spektrofotometre yardimiyla olgiil-
mistir (INRA 2007). Sonug=Okunan deger*15*100
formiiliine gore hesaplanmustir.

3.8. Toplam Polifenol Indeksi (TPI): Pipet ile 1 ml sira
alinip, saf su ile 50 ml’ye tamamlanmis, elde edilen
¢ozelti spektrofotometrede okunmustur (INRA 2007).
4. Omca bagina verim (kg omca™): Omcalar hasat do-
neminde ayr1 ayri hasat edilip tartilmig (kg/omca) ve
kaydedilmistir.
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5. Olgunluk Indisleri

5.1. pH*SCKM (°Brix): Hasatta pH &l¢iimlerinin
karesinin SCKM degeri ile carpimindan elde edilen
olgunluk indisi degeridir. 260 °Brix iizerinde taneler

tam olgunluga ulagsmaktadir (Blouin ve Guimberteau
2000).

5.2. Seker (g L™")/Titre edilebilir asit (g L™): Brix-Seker
skalasindan alinan seker konsantrasyonu degerlerinin
formiile uygun hesaplanmasi sonucu elde edilen olgun-
luk indisi degeridir. ideal deger araligi 30-40 g L™ dir
(Blouin ve Guimberteau 2000).

3. Arastirma Sonugclari ve Tartisma

100 s Ortalama sicaklik (°C)

[<2 2NN e o)
(=2 )
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o
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Sekil 1
2012 yili iklimsel verileri

3. 2. Yaprak Su Potansiyelleri (¥yaprax)
3.2.1. Safak &ncesi yaprak su potansiyeli (¥;)

Safak Oncesi yaprak su potansiyelleri Carbonneau
(1998) ile Deloire ve ark. (2004) gore degerlendirilmis-
tir (Cizelge 1). TIAE® deki farklilklarin W iizerine
etkileri incelendiginde en diigiik su stresi seviyesinin -
Cizelge 1

saBBdl Ortalama bagil nem (%)

3.1. Iklimsel Veriler ve Fenolojik Gelisme Asamalar

Denemenin yapildig1 2012 yil1 igerisinde tane tutumu-
hasat arasindaki 88 giinliik sicaklik degerleri incelendi-
ginde; 55 giin sicakliklarin 30°C {istiine, 4 giin ise 35°C
tistiine ¢iktig1 kaydedilmistir (Sekil 1). Aymi yil igeri-
sinde 01.04.2012 ile 31.10. 2012 tarihleri arasinda
toplam 200.20 mm yagis diismiistiir. Fenolojik gézlem-
ler sonucunda  EL-04:  Gozlerin  kabarmasi
(01.04.2012), EL-04: Gozlerin patlamasi (07.04.2012),
EL-21: 1lk ¢igeklenme (30.05.2012), EL-27: Tane
tutumu (16.06.2012), EL-35: Ben disme (31.07.2012),
EL-38: Hasat (11.09.2012) olarak belirlenmistir.
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0.47 MPa degeriyle KT1 uygulamasindan alindig1 tespit
edilmistir. YAAE’ndeki farkliliklarin W iizerine etki-
leri incelendiginde en diisiik su stresi degerinin -0.56
MPa ile AY uygulamasindan elde edildigi saptanmustir.
Bunu KY (-0.55 MPa) ve Kontrol (-0,54 MPa) uygu-
lamalarinin takip ettigi belirlenmistir.

Toprak isleme ve yaprak alma uygulamalarinin safak oncesi yaprak su potansiyeli (‘W) lizerine etkilerinin degisimi
[Kontrol(AY+KY), AY (Ana Yaprak), KY (Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), YAAE (Yaprak Alma
Ana Etkisi), KTI (Korumali Toprak Isleme), KTI +GTI (Korumali Toprak isleme + Geleneksel Toprak isleme), GTi

(Geleneksel Toprak Isleme)]

TIU Yaprak Alma Uygulamalar TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi -0.44 -0.52 -0.45 -0.47

KTi+GTi -0.59 -0.53 -0.70 -0.61

GTI -0.58 -0.62 -0.51 -0.57

Yaprak Alma Ana EtKisi -0.54 -0.56 -0.55

0.D.

TIU x YAU interaksiyonunun W iizerine etkileri
incelendiginde KTI x Kontrol interaksiyonunun -0.44
MPa ile en diisiik su stresi seviyesini veren interaksi-
yon oldugu ve orta-siddetli stres grubunda yer aldigi
belirlenmistir. KTI+GTi x KY interaksiyonunun en
yiiksek ¥; degerine (-0.70 MPa) sahip oldugu ve sid-
detli stres grubunda oldugu goriilmiistiir.

Aragstirma verileri incelendiginde KTT uygulamasi-
nin W artirict, KTI+GTI uygulamasimin ise azaltict
etki yaptig1 belirlenmistir. YAU arasindaki farkin di-

stik olmas1 bu uygulamalarin W lizerinde etkisi olma-
digm diisiindiirmektedir. Monteiro ve Lopes (2007)
ortili toprak islemenin su stresini artirdigini ifade
etmisler, fakat yapilan arastirmada bu etki goriilmemis-
tir. Ancak bu bulgulara dayanarak GTI’nin W, artirict
etki gosterdigi sdylenebilir.

3.2.2. Giin ortas1 yaprak su potansiyeli (qo)

Gilin ortas1 yaprak su potansiyelleri (y,) Carbon-
neau (1998)’ya gore degerlendirilmistir (Cizelge 2).
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Toprak isleme ve yaprak alma uygulamalar1 arasindaki Toprak Isleme), KTT +GTI (Korumali Toprak Isleme +
interaksiyona gore KTI x KY -1.45 MPa degeri ile Geleneksel Toprak Isleme), GTI (Geleneksel Toprak
yiiksek stres grubunda yer almistir. GTI x KY interak- Isleme)]

siyonu -1.93 MPa en diisik Wy, degerine sahip olarak, TiU Yaprak Alma Uygulamalari TiAE
siddetli stres grubundadir. Her iki interaksiyonda da Kontrol Ana Koltuk

KY uygulamasinm bulunmasi, Wy, tizerine toprak isle- (AY+KY)  Yaprak Yaprak

menin etkili oldugunu gostermesi bakimindan dikkat (AY) (KY)

cekicidir. Koltuk yapraklarinin daha yiiksek transpiras- KTi 1.60 -1.63 145 156
yon degerlerine sahip oldugu Kuljancic ve ark. (2009) TI+GTI 168 183 183 178

tarafindan da belirtilmistir. Bu durumda ¥y degeri-

nin KY uygulamalarinda daha yiliksek olmasi beklen- ggA\E j?i jgé jgj 187
mis ve KY uygulamast -1.87 MPa degeriyle yaprak — . - .

alma uygulamalari i¢inde en diisiik W¢, degerini almis- O.D.

tir. Bu sonug aragtiricilar ile paraleldir. 3.3. Sira Ozellikleri

Cizelge 2 3.3.1. Suda ¢6ziinebilir kuru madde miktar1 (°Brix)
Toprak isleme ve yaprak alma uygulamalarmin giin Istatistiki olarak ©6nemli olmamakla beraber,
ortas1 yaprak su potansiyeli (Wy) iizerine etkilerinin TIAE’nin SCKM iizerine etkisi incelendiginde 19.267
degisimi [Kontrol (AY-%—KY), AY.(Ana Yaprak), KY °Brix ile KTI+GTI uygulamasi en diisiik degeri alirken,
(Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), 20.311 °Brix ile KTI uygulamasi en yiiksek degeri
YAAE (Yaprak Alma Ana Etkisi), KTI (Korumali almustir (Cizelge 3).

Cizelge 3

Toprak isleme ve yaprak alma uygulamalarinin SCKM miktar1 {izerine etkilerinin degisimi [Kontrol (AY+KY), AY
(Ana Yaprak), KY (Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Koru-
mali Toprak Isleme), KT +GTI (Korumali Toprak Isleme + Geleneksel Toprak Isleme), GTI (Geleneksel Toprak Isle-
me)]

TiU Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTI 20.000 20.400 20.533 20.311

KTI+GTi 17.867 19.667 20.267 19.267

GTi 19.533 19.267 20.333 19.711

YAAE 19.133 19.778 20.378

0.D.

YAAE’nin SCKM iizerine etkisine bakildiginda ise Istatistiki olarak Onemli bulunmamakla birlikte
20.378 °Brix degeri ile KY en yiiksek degeri, 19.133 TIiAE arasinda GTI (3.616 g L™")’nin en az, KTi (4.198
°Brix degeriyle Kontrol (AY+KY) uygulamasi en dii- g L™) uygulamasmin ise en fazla TA igeren uygulama-
sik SCKM degerini almigtir. Toprak isleme ve yaprak lar oldugu tespit edilmistir. YAAE ac¢isindan AY+KY
alma uygulamalarinin SCKM iizerine interaksiyonlari uygulamasmim 3.841 g L'degeri ile en disik, AY
incelendiginde KTI+GTI x AY+KY (17.867 °Brix) uygulamasiimn ise 4.139 g L™degeri ile en yiiksek TA
uygulamasi en diisiik, KTI x KY (20.533 °Brix) uygu- veren uygulama oldugu belirlenmistir. Total asidite
lamas1 en yiiksek SCKM degerini vermistir. Tane ol- iizerine YAU x TIU’min birlikte etkileri incelendiginde
gunlasmasi artikga, tanenin transpirasyonu devam 4500 g L™ degeri ile KTi+GTI x KY uygulamasinin en
ettiginden, bu durum tane burugmasina yol agmakta, yiiksek, 3.333 g L™ degeri ile GTi x KY uygulamasinin
ayn1 zamanda SCKM’yi artirmaktadir (McCarthy ve ise en diisitk TA degerine sahip uygulama oldugu go-
Coombe 1999). Denemeden elde edilen bulgular sonu- rilmiistiir (Cizelge 4).Arastirma bulgular1 Lopes ve
cunda burugma sonrast SCKM miktarinda yiiksek mik- ark. (2008)’nin bulgulariyla zit yondedir. KT uygula-
tarda artis gozlenmistir. Bu bulgular birbiriyle ortiis- masinin en yiiksek titre edilebilir asitlige sahip oldugu,
mektedir. GTI uygulamasinin ise en diisiik titre edilebilir asitlige

3.3.2. Total asidite (TA) (g L) sahip oldugu gozlenmistir.



130

Korkutal et al. / Selcuk J Agr Food Sci, (2017) 31 (3), 125-135

Cizelge 4

Toprak isleme ve yaprak alma uygulamalarinin TA {iizerine etkilerinin degisimi [Kontrol (AY+KY), AY (Ana Yaprak),
KY (Koltuk Yaprak), TIAE (Toprak isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Korumali Toprak
Isleme), KT1 +GTI (Korumali Toprak isleme + Geleneksel Toprak Isleme), GTI (Geleneksel Toprak isleme)]

TIU Yaprak Alma Uygulamalar TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi 4.143 4.350 4.100 4.198

KTI+GTi 3.700 4.233 4.500 4.144

GTI 3.680 3.833 3.333 3.616

YAAE 3.841 4.139 3.978

OD.

3.3.3. Swra pH’s1

Sira pH’s1 iizerine TIU ve YAU etkileri istatistiki ola-
rak O6nemli bulunmamakla birlikte sira pH’s1 iizerine
TIAE incelendiginde GT1 (3.400) uygulamasi en diisiik
pH’ya sahip uygulama olurken; KTI+GTi (3.456) uy-
gulamasi en yiiksek pH’ya sahip uygulama olarak bu-
lunmugtur. Sira pH’s1 lizerine yaprak alma ana etkisi
incelendiginde AY ve KY uygulamasi 4.422 degeri ile
en diisiik degere sahip uygulamalar olurken Kontrol
uygulamas: 3.433 degeri ile en yiiksek degere sahip
uygulama olarak tespit edilmistir. KTI x KY, GTI x
AY interaksiyonlar1 3.367 degeri ile en diisiik, KTI x
Kontrol, KTI, KTI+GTI x AY ve KTI+GTI x KY inte-
raksiyonlarinin ise en yiiksek degere sahip uygulamalar
oldugu saptanmistir (Cizelge 5). pH nin sulamadan az
oranda etkilendigini tespit eden De La Hera Orts ve
ark. (2005)’nin bulgulartyla, arastirmamizdan elde
edilen bulgular paralellik gostermektedir.

Cizelge 5

3.3.4. Seker konsantrasyonu (g L)

YAAE seker konsantrasyonu iizerine etkisi ince-
lendiginde Kontrol uygulamas: 181.7 g L™ ile en dii-
siik, KY uygulamasi ise 196.5 g L™ ile en yiiksek seker
konsantrasyonuna sahip oldugu goriilmektedir (Cizelge
6). TIAE’ nin seker konsantrasyonu iizerine etkisi ince-
lendiginde 195.3 g L™ degeri ile KTi uygulamasimim en
yiiksek, 183.9 g L™ degeri ile KTi+GTI uygulamasinin
en diisiik seker konsantrasyonu degerini aldigi belir-
lenmistir. Yaprak alma uygulamalarindan ise KY
(196.5 g L™) uygulamasimn; KTI x KY interaksiyonu-
nun da (197.7 g L) en yiiksek degeri aldig1 belirlen-
mistir. Bu degerler sonucunda seker konsantrasyonu
iistline yaprak alma uygulamalarindan KY uygulamasi-
nin etkisinin oldugu disiiniilmektedir. Ancak bulgula-
rimizin Yasasin (2010) ile ayni dogrultuda olmadig:
gorilmiistiir.

Toprak isleme ve yaprak alma uygulamalarinin sira pH’s1 lizerine etkilerinin degisimi [Kontrol (AY+KY), AY (Ana Yaprak), KY
(Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Korumali Toprak Isleme), KTi +GTI
(Korumal1 Toprak Isleme + Geleneksel Toprak Isleme), GTI (Geleneksel Toprak isleme)]

TIU Yaprak Alma Uygulamalar TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTIi 3.467 3.433 3.367 3.422

KTI+GTI 3.433 3.467 3.467 3.456

GTI 3.400 3.367 3.433 3.400

YAAE 3.433 3.422 3.422

O.D.

Cizelge 6

Toprak isleme ve yaprak alma uygulamalarinin seker konsantrasyonu iizerine etkilerinin degisimi [Kontrol (AY+KY), AY (Ana
Yaprak), KY (Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Korumali Toprak Isleme),
KTI +GTI (Korumali Toprak Isleme + Geleneksel Toprak isleme), GTI (Geleneksel Toprak Isleme)]

Tiu Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi 191.9 196.5 197.7 195.3

KTIi+GTi 168.1 188.6 195.3 183.9

GTi 186.3 183.9 195.3 188.6

YAAE 181.7 189.7 196.5

0.D.

3.3.5. Tanedeki seker miktari (mg tane™)

Istatistiki olarak o6nemli bulunmamakla beraber
TIAE nin tanedeki seker miktarina etkisi dikkate alin-
diginda; sirastyla KTi uygulamasi 285.6 mg tane™, GTi

uygulamasi 263.90 mg tane™ ve KTi+GTi uygulamasi
247.18 mg tane® olarak hesaplanmistir. YAAE’nin
tanedeki seker miktarina etkisi incelendiginde ise
283.47 mg tane™ degeri ile KY en yiiksek, 251.97 mg
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tane™ degeri ile Kontrol (AY+KY) en diisiik seker
miktarina sahip oldugu goriilmistiir. Farkli toprak
isleme ile yaprak alma uygulamalarinin interaksiyonla-
rina incelendiginde ise GTI x KY (297.89 mg tane™)
interaksiyonunun en yiiksek, KTI+GTI x Kontrol
(221.28 mg tane™) interaksiyonu en yiiksek degeri
almistir (Cizelge 7). Bulgularimiz, uygulamalara gore
hi¢ koltuk siirgiinti alinmadiginda, kanopideki yaprakli
kisimda bulunan koltuk yapraklarinin toplam seker
igerigine en yiiksek katkida bulundugunu bildiren Hun-
ter (1997) ile paraleldir. Tanede en yiiksek seker mikta-
rin1 veren uygulama KY dir.

3.3.6. Toplam mal6ik asit miktar: (g L™

TIAE nin toplam malik asit miktar1 iizerine etkisi ince-
lendiginde KTI uygulamasi 2.40 g L7 ile en diisiik,
KTi+GTi uygulamasi ise 2.97 g L™ degeri ile en yiik-
sek degerlerin alindig1 uygulamalar olmustur. Ote yan-
dan AY (2.85 g L™) uygulamasi en yiiksek; Kontrol
(258 g L) uygulamasi ise en diigiik degeri veren uy-
gulama olarak kaydedilmistir. KTixKontrol interaksi-
yonu 2.31 g L™ ile en diisiik, KTI+GTIxXAY interaksi-
yonu ise 3.22 g L™ ile en yiiksek malik asit igerigine
sahiptir. AY uygulamas1 ve KTI+GTI uygulamalarin
ayrt ayrt malik asit miktarini artirict etki géstermesinin
yani sira interaksiyonlari da, artirici etki gostermistir
(Cizelge 8).

3.3.7. Toplam antosiyanin miktari (mg kg™*)

TIAE’nin toplam antosiyanin miktarlar1 iizerine etkisi
bakimindan artan sirayla KTI+GTI uygulamasinin
60.47 mg kg™, KTi uygulamasinin 68.7 mg kg™ ve GTI
uygulamasmin ise 95.1 mg kg” oldugu belirlenmistir
(Cizelge 9). YAU’lardan Kontrol (7.97 mg kg™) en

Cizelge 7

diisiik, KY (78.33 mg kg™) uygulamasinin en yiiksek
toplam antosiyanin miktarina sahip uygulamalar oldu-
gu ortaya konmustur. KTI+GTI x AY interaksiyonu en
diisitk (45.7 mg kg™); GTI x Kontrol interaksiyonu ise
en yiiksek (98.15 mg kg™) degerleri almislardir. Top-
lam antosiyanin igeriginin sulanan asmalarda az oranda
diisiik oldugunu belirten De La Hera Orts ve ark.
(2005)’nin  bulgusuyla arastirma bulgularimiz celis-
mektedir. Yaprak su potansiyeli degerleri ile toplam
antosiyanin miktarlar1 birlikte incelendiginde su potan-
siyelinin antosiyanin miktar1 iizerinde etkisi olmadig1
sonucuna varilmistir.

3.3.8. Toplam Polifenol Indeksi (TPI)

TPi iizerine TIAE incelendiginde; GTI uygulamasi
2.438 degeri ile en diisiik, 4.146 degeri ile KTI en yiik-
sek degeri almistir. YAAE’nin TPI iizerine etkisi ince-
lendiginde sirast ile Kontrol 2.847, KY 3.621 ve AY
uygulamast  3.744  olarak  tespit  edilmistir.
YAAEXTIAE interaksiyonlarmin TPI iizerine etkisi
dikkate alindiginda GTIXAY (2.46) en diisiik, KTIXAY
(5.45) interaksiyonu ise en yiiksek TPI’ne sahip uygu-
lamalar olarak belirlenmistir (Cizelge 10). Silvestre ve
ark. (2012)’nin, orti bitkisi uygulamasinin toplam
fenolik maddelerde artis sagladigi bulgusu KTI uygu-
lamasi ile uyum i¢indedir. Benzer sekilde su noksanligi
arttiginda toplam polifenoller, flavan-3-ol ve ¢ekirdek-
teki tanen miktarinin arttigini belirten Chacon ve ark.
(2009) ile de paraleldir. Denememiz sonucunda
YAAE nin tek bagma TPI iizerine ¢ok etkili olmadig
goriilmiistiir. Toprak isleme uygulamasimin TPI iizerin-
de yaprak su potansiyellerinden daha biiyiik bir etkisi
oldugu diistiniilmektedir.

Toprak isleme ve yaprak alma uygulamalarinin tanedeki seker miktari {izerine etkilerinin degisimi [Kontrol (AY+KY), AY (Ana
Yaprak), KY (Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Korumal Toprak isleme),
KTI +GTI (Korumal: Toprak Isleme + Geleneksel Toprak Isleme), GTI (Geleneksel Toprak Isleme)]

TIU Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KT 289.53 278.20 289.19 285.64

KTI+GTI 221.28 256.92 263.34 247.18

GTi 245.10 248.71 297.89 263.90

YAAE 251.97 261.28 283.47

O.D.

Cizelge 8

Toprak isleme ve yaprak alma uygulamalarinin toplam malik asit miktar1 iizerine etkilerinin degisimi [Kontrol (AY+KY), AY (Ana
Yaprak), KY (Koltuk Yaprak), TIAE (Toprak isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Korumali Toprak Isleme),
KTi +GTI (Korumali Toprak Isleme + Geleneksel Toprak isleme), GTI (Geleneksel Toprak Isleme)]

TIU Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi 231 2.54 2.36 2.40

KTi+GTi 2.84 3.22 2.84 2.97

GTi 2.59 2.78 2.94 2.77

YAAE 2.58 2.85 2.71

0D
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Cizelge 9

Toprak isleme ve yaprak alma uygulamalarimin toplam antosiyanin miktar1 iizerine etkilerinin degisimi [Kontrol
(AY+KY), AY (Ana Yaprak), KY (Koltuk Yaprak), TIAE (Toprak isleme Ana Etkisi), YAAE (Yaprak Alma Ana
Etkisi), KTI (Korumali Toprak Isleme), KT +GTI (Korumali Toprak Isleme + Geleneksel Toprak Isleme), GTI (Gele-

neksel Toprak Isleme)]

TIU Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTI 56.45 90.00 59.65 68.70

KTI+GTI 58.30 45.70 77.40 60.47

GTI 98.15 89.20 97.95 95.10

YAAE 70.97 74.97 78.33

O.D.

Cizelge 10

Toprak igleme ve yaprak alma uygulamalarinin toplam polifenol indeksi iizerine etkilerinin degisimi [Kontrol
(AY+KY), AY (Ana Yaprak), KY (Koltuk Yaprak), TIAE (Toprak isleme Ana Etkisi), YAAE (Yaprak Alma Ana
Etkisi), KTI (Korumali Toprak Isleme), KT +GTI (Korumal: Toprak isleme + Geleneksel Toprak Isleme), GTI (Gele-
neksel Toprak Isleme)]

TIU Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi 2.673 5.450 4.313 4.146

KTi+GTi 3.703 3.323 3.860 3.629

GTi 2.613 2.460 2.690 2.438

YAAE 2.847 3.744 3.621

O.D.

ise 4.30 kg omca™ degeri ile omca basma en yiiksek

. -4
3.4. Omca bagina verim (kg omca’) verim degerini almistir. YAAE agisindan Kontrol

Omca basina verim {izerine YAU. TIU ve interaksiyon- (AY+KY) uygulamas1 4.07 kg omca™ ile en yiiksek,
larmin etkisi istatistiki olarak onemli bulunmamustir. AY uygulamasi ise 3.97 kg omca™ degeri ile omca
Ancak, KTI x AY (3.34 kg omca™) interaksiyonunun basina en diisiik verim degerini saglamistir. Bulgulari-
omca bagina en diisiik, GTI x KY (5.03 kg omca™) muzin kalict bitki Ortiisii uygulamalarinin verim iizerine
uygulamasinin ise omca bagina en yiiksek verimi aldigi etkisi olmadigini belirten Monteiro ve Lopes (2007) ile
kaydedilmistir (Cizelge 11). KTI uygulamas1 3.70 kg benzer oldugu gorillmiistiir.

omca™ ile omca basina en diisiik, KTI+GTi uygulamasi

Cizelge 11

Toprak isleme ve yaprak alma uygulamalarinin omca basina verim iizerine etkilerinin degisimi [Kontrol (AY+KY), AY
(Ana Yaprak), KY (Koltuk Yaprak), TIAE (Toprak Isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Koru-
mal1 Toprak Isleme), KT +GTI (Korumali Toprak Isleme + Geleneksel Toprak Isleme), GTI (Geleneksel Toprak Isle-
me)]

TIU Yaprak Alma Uygulamalar TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi 441 3.34 3.35 3.70

KTI+GTi 4.32 4.80 3.78 4.30

GTI 3.48 3.77 5.03 4.09

YAAE 4.07 3.97 4.05

O.D.

3.5. Olgunluk Indisleri
3.5.1. pH?**SCKM (°Brix) °Brix) degerlerini almistir. KTI+GTI x Kontrol interak-

X A . o . . . . '+ T .
TIAE’nin pH*SCKM tizerine etkisi agisindan GTI en Z;yon..l;(ilkogs,egnzxééleg:nog?iiul;’lrI;Té rGSI )iulla< rzallzer:
diisiik (227.96 °Brix), KTI ise en yiksek (238.24 yu & : sur. Lyg

Py - . . L bakimindan  pH**SCKM  degeri incelendiginde
Brix) degere sahip uygulama olarak belirlenmistir YAU’na gore KY. TiU’dan ise KTi ve KTI+GTI x KY
(Cizelge 12). pH™*SCKM degerleri YAAE bakimindan . . . - . SRR

incelendiginde sirasiyla Kontrol (AY+KY) (225.72 interaksiyonunun en yiiksek degere sahip oldugu goz-

°Brix); AY (232.35 °Brix) ve KY uygulamas1 (238.95 lenmistir.
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3.5.2. Sekler konsantrasyonu (g L™)/Titre edilebilir asit
(TA) (@ L")

KTI+GTi uygulamas1 47.38 degeri ile en diisiik, GTI
uygulamas1 55.00 degeri ile en yiiksek orana sahip
uygulamalar olmustur (Cizelge 13). Istatistiki olarak
onemli olmamakla beraber GTI uygulamasinin, YAU

Cizelge 12

icerisinden de KY uygulamasinin; 6te yandan GTI x
KY interaksiyonunun en yiiksek degere sahip oldugu
belirlenmistir. Bunu yani sira biitiin degerler inceledi-
ginde GTI x KY interaksiyonunun en yiiksek deger
oldugu belirlenmistir. Bu degerden yola ¢ikarak Se-
ker/TA orani iizerinde bu interaksiyonun artirict etki
yaptigini sdylenebilir

Toprak isleme ve yaprak alma uygulamalarinin pH2*SCKM {izerine etkilerinin degigsimi [Kontrol (AY+KY), AY (Ana
Yaprak), KY (Koltuk Yaprak), TIAE (Toprak isleme Ana Etkisi), YAAE (Yaprak Alma Ana Etkisi), KTI (Korumal:
Toprak isleme), KTI +GTI (Korumali Toprak Isleme + Geleneksel Toprak Isleme), GT1 (Geleneksel Toprak Isleme)]

TIU Yaprak Alma Uygulamalari TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTi 240.81 240.70 233.22 238.24

KTI+GTi 210.91 237.61 243.94 230.82

GTI 225.43 218.75 239.70 227.96

YAAE 225.72 232.35 238.95

0.D.

Cizelge 13

Toprak isleme ve yaprak alma uygulamalarinin seker konsantrasyonu/TA iizerine etkilerinin degisimi [Kontrol
(AY+KY), AY (Ana Yaprak), KY (Koltuk Yaprak), TIAE (Toprak isleme Ana Etkisi), YAAE (Yaprak Alma Ana
Etkisi), KTI (Korumali Toprak isleme), KT +GTi (Korumali Toprak Isleme + Geleneksel Toprak isleme), GTI (Gele-

neksel Toprak Isleme)]

TiU Yaprak Alma Uygulamalar TIAE
Kontrol (AY+KY) Ana Yaprak (AY) Koltuk Yaprak (KY)

KTI 49.93 46.99 51.00 49.31

KTi+GTI 48.45 46.87 46.82 47.38

GTI 53.16 50.74 61.11 55.00

YAAE 50.52 48.20 52.98

oD

4. Sonug ve Oneriler

Toprak isleme uygulamalarmin yaprak su potansiyeli
iizerine etkileri incelendiginde, KTI uygulamastyla
yaprak su potansiyeli degerlerinin (¥ ve Wg) GTI
uygulamasina gére arttigi; KTI+GTI uygulamasinda ise
bu degerlerin azaldigi tespit edilmistir. Bu durumun
KTI+GTi uygulamasi yapilan omcanmin GTI yapilan
kismindaki kokler su kitligindan dolayr strese girerek
absizik asit salgilarken, KTI yapilan kisimdaki kokler-
de su kithg hissedilmedigi i¢in normal islevine devam
ettigi, bu nedenle omcalarin stres kosullarina daha hizli
adapte oldugunu diisiindiirmektedir. KTI uygulamasin-
da SCKM, TA, seker konsantrasyonu, tanedeki seker
miktari, toplam antosiyanin ve TPI artmistir. KTI+GTi
uygulamasinda ise SCKM, seker konsantrasyonu, tane-
deki seker miktar1 ve toplam antosiyanin azalmistir. Bu
durum KTI uygulamasinda verimin diisiik, KTI+GTI
uygulamasinda ise verimin yiiksek olmasindan kaynak-
landiginm1 diigiindlirmektedir.

Yaprak alma uygulamalarinin yaprak su potansiyeli
iizerine etkisi incelendiginde KY uygulamasinda ¥y,
en diisiik, Kontrol (AY+KY) uygulamas: da en yiiksek
degeri almistir. Kontrol uygulamasinda yiiksek verim

nedeniyle SCKM, TA, seker konsantrasyonu, tanedeki
seker miktar1 ve toplam antosiyanin degerlerinin diisiik
oldugu diisiiniilmektedir. KY uygulamasinda ise verim
yiiksek olmasina ragmen SCKM, seker konsantrasyo-
nu, toplam antosiyanin miktar1 ve TPI’nin en yiiksek
oldugu belirlenmistir. Buna gore, KY uygulamasinda
koltuk yapraklarin daha fazla karbonhidrat iiretimi
yapmast disinda, asmanin farkli bdlgelerinde iiretilen
karbonhidratlarin da taneye aktarildig:i diisiiniilmekte-
dir. KY uygulamasiyla yiiksek verim elde edilirken,
yiiksek metabolit elde edilebilecek gibi goriinse de bu
durumun ilerleyen yillarda omcalar1 zayiflatarak asma
verimliligini diisiirecegi 6n goriilmektedir.

Sonug olarak; kirmizi saraplik iiziim ¢esidi olan Syrah’
ta diisik verim yiiksek kalite istenilmesi nedeniyle
toprak isleme uygulamalarindan KTI uygulamas: tavsi-
ye edilebilir. Yaprak alma uygulamalarindan ise KY
uygulamasi hem yiiksek verim hem de yiiksek metabo-
lit degerleri vermis olmasma ragmen; uzun vadede
verimde ciddi azalislara ve omcada gelisimi zayiflata-
bileceginden; yerine geleneksel yontem (AY+KY)
uygulamasi Onerilebilir.



134

Korkutal et al. / Selcuk J Agr Food Sci, (2017) 31 (3), 125-135

5. Kaynaklar

Bahar E, Korkutal I, Yasasin AS (2010). Bagcilikta
ortiilii toprak isleme ve kulllanilan ortii bitkileri.
ADU Ziraat Fakiiltesi Dergisi. 7(2): 3-13.

Bahar E, Carbonneau A, Korkutal |1 (2011). The effect
of extreme water stress on leaf drying limits and
possibilities of recovering in three grapevine (Vitis
vinifera L.) cultivars. Afr. J Agric. Res. 6(5): 1151-
1160.

Bahar E, Korkutal I, Tekin D (2012). Kiiresel 1stnma-
nin bagcilik iizerine etkileri. Trakya Univ J Eng Sci.
13(1): 1-15.

Bahar E, Kurt C (2015). Farkl toprak isleme ve yaprak
alani/iiriin miktarlarinin Syrah Gziim ¢esidinin fiz-
yolojisi. morfolojisi ve {izim bilesimi {izerine etki-
leri: I. Yaprak su potansiyelleri, siirgiin, salkim, ta-
ne Ozellikleri ve verim lizerine etkileri. Selguk Ta-
rm ve Gida Bilimleri Dergisi-A 27 (Tirkiye 8.
Bagcilik ve Teknolojileri Sempozyumu Ozel Sayi-
s1): 296-315.

Blouin J, Guimberteau G (2000). Maturation et Maturi-
te des Raisins. Feret. Bordeaux. ISBN: 2-902416-
49-0.

Carbonneau A (1998). Aspects qualitatifs. 258-276. In:
Tiercelin. JR (Ed.). Traite d’irrigation. Tec&Doc.
Lavosier Ed., Paris. p.1011.

Carbonneau A, Bahar E (2009). Vine and berry respon-
ses to contrasted water fluxes in Ecotron around
“Veraison’. Manipulation of berry shrivelling and
consequences on berry growth. sugar loading and
maturation. Proceedings of the 16th International
GIESCO Symposium July 12-15. 2009. University
of California. Davis 145-152. USA.

Cemeroglu B (2007). Gida Analizleri. Gida Teknolojisi
Dernegi Yaynlari. Ankara. No: 34.

Chacén JL, Garcia E, Martinez J, Romero R, Gomez S
(2009). Impact of the vine water status on the berry
and seed phenolic composition of Merlot (Vitis vi-
nifera L.) cultivated in a warm climate: Consequen-
ce for the style of wine. Vitis. 48(1): 7-9.

De La Hera Orts ML, Martinez-Cutillas A, Lopez-Roca
JM, Goémez-Plaza E (2005). Effect of moderate ir-
rigation on grape composition during ripening.
Spanish J Agric. Res. 3(3): 352-361.

Deloire A, Carbonneau A, Wang Z, Ojeda H (2004).
Vine and water. a short review. J Int. Sci. Vigne
Vin. 38(1): 1-13.

Etchebarne F, Ojeda H, Hunter JJ (2010). Leaf:fruit
ratio and vine water status effects on Grenache Noir
(Vitis vinifera L.) berry composition: water. sugar.
organic acids and cations. S. Afr. J Enol. Vitic.
31(2): 106-115.

Gomez del Campo M, Ruiz C, Lissarague JR (2002).
Effect of water stress on leaf area development.
photosynthesis. and productivity in Chardonnay and

Airen grapevines. Amer. J Enol and Vitic. 53(2):
138-142.

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

Hunter JJ (1997). Implications of seasonal canopy
management and growth compensation in grapevi-
ne. S. Afr. J Enol. Vitic. 21(2): 81-91.

INRA (2007). Determination d’ Anthocyanes en echan-
tillons de raisin. Mode operatiore. Ref: MO-LAB-
23. Version: 1. Septembre 2007. UE Pech Rouge.
2p.

Jones GV, White MA, Cooper OR, Storckmann K
(2005). Climate change and global wine quality.
Climatic Change. 73. 319-343.

Jones GV (2012). Climate, grapes, and wine: structure
and suitability in a changing climate. Acta Horticul-
turae. 932. 19-28.

Kuljancic 1D, Papric D, Korac N, Bozovic P, Borisev
M, Medic M, lvanisevic D (2009). Photosynthetic
activity in leaves on laterals and top leaves on main
shoots of Sila cultivar before grape harvest. Afr J
Agric. Res. 7(13): 2072-2074.

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

Lopes CM, Santos TP, Monteiro A, Rodrigues ML,
Costa JM, Chaves MM (2011). Combining cover
cropping with deficit irrigation in a Mediterranean
low vigor vineyard. Scientia Hort. 129: 603-612.

Lorenz DH, Eichhorn KW, Bleiholder H, Klose R,
Meier U, Weber E (1995). Phenological growth
stages of the grapevine (Vitis vinifera L.) codes and
descriptions according to the extended BBCH Sca-
le. Austr. J Grape and Wine Res. 1: 100-110.

McCarthy MG, Coombe BG (1999). Is weight loss in
ripening grape berries cv. Shiraz caused by impe-
ded phloem transport Austr. J Grape and Wine Res.
5:17-21.

Monteiro A, Lopes CM (2007). Influence of cover crop
on water use and performance of vineyard in Medi-
terranean Portugal. Agric. Ecosystems & Env.
121(4): 336-342.

Myburgh P (2010). Practical guidelines for the measu-
rement of water potential in grapevine leaves.
Wynboer / September 2010.

Palliotti A, Gardia T, Berrios JG, Civardic S, Poni S
(2012). Early source limitation as a tool for yield
control and wine quality improvement in a high-
yielding red Vitis vinifera L. cultivar. Sci. Hort.
145: 10-16.



135

Korkutal et al. / Selcuk J Agr Food Sci, (2017) 31 (3), 125-135

Poni S, Bernizzoni F, Civardi S, Libelli N (2009). Ef-
fects of pre-bloom leaf removal on growth of berry
tissues and must composition in two red Vitis vini-
fera L. cultivars. Austr. J Grape and Wine Res.
15(2): 97-194.

Pou A, Guias J, Moreno M, Tomas M, Medrano H,
Cifre J (2011). Cover cropping in (Vitis vinifera L.
cv. Manto Negro) vineyards under Mediterranean
conditions: Effects on plant vigour. yield and grape
quality. J Int. Sci. Vigne Vin. 45(4): 223-234.

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

Silvestre JC, Canas S, Brazao J, Caldeira I, Climaco P,
Duarte F, Conceicao NS, Arruda C, Ferreira MI,

Malheiro AC (2012). Influence of timing and inten-
sity of deficit irrigation on vine vigour. yield and
berry and wine composition of Tempranillo in so-
uthern Portugal. Acta Horticulturae. 931: 193-201.

Sofo A, Nuzzo V, Tataranni G, Manfra M, De Nisco
M, Scopa A (2012). Berry morphology and compo-
sition in irrigated and non-irrigated grapevine (Vitis
vinifera L.). J Plant Physiology. 169: 1023-1031.

Yasasin AS (2010). Cabernet Sauvignon iiziim ¢esidin-
de farkli toprak isleme ve salkim seyreltme uygu-
lamalarinin su stresi. verim ve kalite lizerine etkile-
ri. NKU Fen Bilimleri Enstitiisii. Yiiksek Lisans
Tezi. 54s.



136
Selcuk J Agr Food Sci, (2017) 31 (3), 136-141

ISSN: 2458-8377 DOI: 10.15316/SJAFS.2017.45

Selcuk Journal of Agriculture and Food Sciences

Breeding Erwinia amylovora Tolerant F; Hybrid Pear: Selection of
Promising Hybrid Pear Genotypes

Kerem MERTOGLU*, Yasemin EVRENOSOGLU
Eskisehir Osmangazi University Agriculture Faculty Horticulture Department, Eskisehir, Turkey

ARTICLE INFO ABSTRACT

Article history: Plant breeding for resistance to stress factors has become extremely important
. with the development of new agricultural policies which decrease or prohibit
Received date: 03.07.2017 the use of pesticides in agricultural production. The variety number of pear is
Accepted date: 20.10.2017 inadequate, which has high-resistance to fire blight and fruit quality parameters
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plants in all conditions. When the factor reaches the plant, main struggle occurs
o in the criterion of plants response. In this study, 15 pear genotypes, which were
Erwinia amylovora obtained as a result of different hybridization combinations, were evaluated
Fire blight with their two-year data. Hopeful genotypes were chosen with the weighted
ranking method and total scores of genotypes were varied between 425 and
910. As a result of the method formed by the parameters which bring the
commercial value of the genotypes to the forefront, 6 genotypes (I1-15-61, I1-
27-21, 11-15-75, 11-18-21, 1-12-3, 11-33-34) have been found to have the
potential of being registrable and they were transferred to the advanced
observation parcels. Superior 6 genotypes, considered to registration, could
contribute to pear cultivation.
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1. Introduction

Fire blight, caused by Erwinia amylovora is the
most devastating disease of pear. Disease effects all
upper and lower organs such as flowers, shoots,
roots and branches of host plants and kills whole
plant (Van der zwet and Beer, 1995). Pear cultivars
which have commercial value are displays high
susceptibility to fire blight. This situation is
limiting pear production quantity and threatens
pear cultivation. In order to optimize the pear
production, great importance should be
implemented to fighting against to fire blight,
There is no certain management application against
the disease and chemicals used for fire blight are
harmfull to environment, animal and human health.
The lack of effective solution to the disease and the
shift of the consuming tendency towards organic
products lead to the usage of resistant rootstocks
and varieties in controlling the disease
(Bergamaschi et al., 2006). Due to the polygenic
nature of fire blight resistance and the complexity
of its mechanism, controlled hybridization is
generally used in breeding programs (Bell et al.,
2005). The susceptibility level of pear genotypes

* Corresponding author email: kmertoglu@ogu.edu.tr

to E. amylovora obtained by hybridization is
determined by artificial inoculations (Bergamaschi
et al., 2006).

Breeding of resistance to fire blight started
with the introduction of the Chinese sand pear to
the Western America (Hedrick et al., 1921). The
pear varieties such as ‘Garber’, ‘Kieffer’ and ‘Le
Conte’ obtained from hybridizations are more
resistant to fire blight than the other varieties.
However, the fruit quality parameters of those
varieties are not good. After the introduction of
those varieties, breeding pear genotypes that are
tolerant to fire blight and have superior fruit
characteristics were initiated (Ryugo, 1982;
Hunter, 1993; Durel et al., 2004; Malnoy et al.,
2005; Evrenosoglu et al., 2010; Djennane et al.,
2011).

Canadian researchers developed three varieties
namely, ‘Harrow Queen’, ‘Harrow Delight’ and
‘Harrow Sweet’, which had good fruit quality and
also resistant to fire blight disease, by hybridizing
the disease-resistant species Pyrus communis, P.
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ussuriensis and P. pyrifolia selections with P.
communis which has good fruit properties (Hunter,
1993). ‘AC Harrow Delicious’ and ‘HW606’ pear
verieties were developed and when they were
compared to ‘Williams’ and ‘Dr. Jules Guyot’, it
was seen that these varieties have improved
tolerance to fire blight disease (Hunter and Layne,
2004). ISF-FO 80-104-72 hybrid which is resistant
to fire blight and having good fruit quality was
obtained from ‘Coscia’ x ‘Dr. Guyot’ hybridization
(Rosati et al., 2002).

A great majority of pear varieties in Turkey are
highly susceptible to fire blight. Breeding projects
have been initiated in order to obtain varieties
which are resistant to fire blight and have superior
fruit characteristics, and the studies are ongoing
(Evrenosoglu et al., 2010; Oztiirk et al., 2011).

In this study, 15 pear genotypes and 2 having
high commercial value cultivars (‘Williams’ and
‘Santa Maria’) were chosen as a reference were
examined. Fruits belonging to those cultivars and
genotypes were assessed by weighted ranking
method to determine the superior ones (Caliskan
and Polat, 2008; Ozturk and Demirsoy, 2013).

2. Materials and Methods

2.1. Materials

The study was carried out using 15 F; hybrid
pear plants which are located in the experimental
fields of Eskisehir Osmangazi University, Faculty
of Agriculture in the years of 2014 and 2015.
Hybrid plants were obtained from projects TOVAG
1060719 and TOVAG 1100938 initiated in order
to develop new pear varieties which are resistant to
fire blight and have superior fruit characteristics.

2.2. Methods

2.2.1. Evaluation for fire blight susceptibility

The susceptibility levels of hybrid plants were
defined by artificial inoculations. In the artificial
inoculation, 7 Erwinia amylovora isolates with a
very high virulence level were used, as it is defined
in the pathogenicity tests in apple and pear shoots.
The hybrids were tested twice with a suspension of
equal volumes of these isolates when they reached
the appropriate size. Susceptibility of the shoots to
fire blight was calculated according to the formula
shown below (1).

Length of the Infected Part (cm)

Variety Susceptibility =

Length of the infected part of the shoots was
measured at the end of 8 weeks and then the
arithmetic mean of the two values was taken and
the VS value was calculated for each hybrid.
Susceptibility values were calculated according to
the table performed by Thibault et al (1987) and

Table 1

Total Length of Shoot (cm)

x100 (1)

susceptibility characters and classes of hybrids were
detected by scoring “A”-“E” susceptibility levels
(Table 1). 15 hybrid pear genotypes were evaluated
out of which 6 hybrids were included in class A, 3
hybrids in class B, 6 hybrids in class C
(Evrenosoglu et al., 2010).

Evaluation of susceptibility through artificial inoculation (Thibault et al., 1987)

Variety
Susceptibility % 0-10 % 11-20 % 21-40 % 41-60 % 61-100
Value
Susceptibility A B C D £
Class
Susceptibility Very low Low Moderate High Very high
Character susceptibility  susceptibility  susceptibility  susceptibility  susceptibility

2.2.2. Determine superior hybrid genotypes

In the study, weighted ranking method was used
in order to determine the superior genotypes. For
this purpose, the breeder defines the selection
criteria and gives those criteria the relative points
based on the significance level. The total score
belonging to each genotype is determined with this

revealed scoring system. (Caliskan and Polat,
2008).

While determining the score, in addition to the
properties obtained with the measurement
(susceptibility level of hybrids to fire blight, fruit
size, length/diameter ratio, soluble solids content,
harvest time and fruit firmness), sensorial
properties (eating quality, fruit attractiveness, stone
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cell status of fruit and rustiness) which are detected
by 5 panelists, were added to weighted ranking
method (Table 2). International pear identification
documents were used in selection of the criteria

Table 2

used in the weighted ranking table and in setting the
reference values of the criteria (UPOV, 2000). All
these parameters were evaluated with the 2-year
data.

Parameters, relative scores, class values and scores of the characteristics of hybrid pear genotypes based on modified

weighted ranking method (UPOV, 2000)

Parameter Relative Scores

Class Values and Scores of the Charecteristics

Fire Blight Resistance 20

Slightly susceptible 10
Less susceptible
Mid-susceptible

Susceptible
Very susceptible

Eating Quality 15

Very good
Good
Middle
Bad

Fruit Attractiveness 15

Very good
Good
Middle
Bad

Harvest Time 10

Late > 01.09
Middle 01.08-01.09
Early < 01.08

Fruit Size 10

Very big (> 220g)
Big (175-220g)
Middle (130-175g)
Small (75-140g)
Very small (< 759)

Length/Diameter 10

Very long
Long
Middle
Short
Very short

Soluble Solids Content 5

High (> % 13.75)
Middle (% 10 - 13.75)
Low (< % 10)

Stone Cell Status of Fruit 5

Few
Middle
Lot

Fruit Firmness 5

Very firm (>11 kg/cm?)
Firm (8-11 kg/cm?)
Middle (6-8 kg/cm?)

Soft (<6 kg/cm?)

Rustiness 5

Very few
Few
Middle
Lot

= = = = = = = = =
PAaNBlrNEBRrrrBlovEBrroonoSrrowonoSwrESrrrwElRrrvESrwooo

3. Results and Discussion

Breeding new pear genotypes that will establish
a market presence in the World, requires to supply
the requests of the consumers in every sense. For
this purpose, the sensorial characteristics have been

added to the measured properties and it has been
tried to determine the superior genotypes by
subjecting all the genotypes to the weighted ranking
method and the result are given in Table 3.
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Table 3

Scores of hybrid pear genotypes in terms of properties according to Modified Weighted Rating Method

3 g - S

S @ 2z g g2 g 2 %

z E 3 £ & £ S& B S 3

7} = - — —_

Genotype & w O 3 b 5 of 25 I_gl_ = £

s = £ % 2 $§ 38 8+ = 2 F

I3+ [ = L =) = @ S ad

2 T g B & & 5 i

a I = &
11-15-61 (Magness x Santa Maria) 160 100 150 150 100 80 50 50 50 20 910
11-27-21 (Williams x Akga) 100 70 150 150 50 80 35 50 35 35 755
11-15-75 (Magness x Santa Maria) 200 40 105 60 100 100 50 25 50 20 750
1I-18-21 (Magness x Open 200 *° 105 105 8 50 35 50 35 35 735
Pollination)
I-12-3 (Akga x Open Pollination) 200 40 150 60 30 80 35 50 50 35 730
11-33-34 (Williams x Open 70
Pollination) 100 105 150 50 80 50 25 50 35 715
Santa Maria 60 30 150 105 100 80 35 50 50 35 695
Williams 60 100 105 105 50 80 50 50 50 20 670
1-12-34 (Akga x Open Pollination) 160 70 150 60 30 50 50 50 20 20 660
11-11-73 (Kieffer x Santa Maria) 100 100 105 60 80 50 50 25 50 35 655
11-27-31 (Williams x Akga) 100 70 105 105 80 50 35 25 50 35 655
11-15-17 (Magness x Santa Maria) 100 30 150 105 50 50 50 25 35 20 615
11-27-137 (Williams x Akga) 100 30 105 105 80 50 50 25 35 20 600
11-16-4 (Magness x Tas) 160 30 105 105 30 50 35 25 35 20 595
I-34-4 (Williams x Akga) 200 70 60 15 30 50 35 25 50 20 555
11-11-20 (Kieffer x Santa Maria) 200 100 15 15 30 50 35 25 50 20 540
11-26-174 (Santa Maria x Open 200 30 60 15 10 30 50 5 20 5 425

Pollination)

As a result of the modified weighted ranking
method, the total point varied between 425 and 910
(Table 3). ‘Santa Maria’ (695 points) got the
highest point among the commercial varieties
included into the weighted ranking, used as a
reference. This study carried out within the
breeding program so hybrids which got higher point
than ‘Santa Maria’ are considered as a candidate to
become a new variety.

In the wake of the modified weighted ranking
method, the total score is varied between 425-910
ranges. Among the commercial varieties used as a
reference and included in the weighted ranking,
‘Santa Maria’ (695 points) got the highest score
among varieties. In this study, hybrids which score

higher than ‘Santa Maria’ variety are seen as
candidates to become a new variety. In terms of
total points, evaluations of the fruits of the hybrids
remaining between ‘Williams’ and ‘Santa Maria’
varieties (670-695) will be continued and those
with lower points than the ‘Williams’ variety (670)
will be eliminated.

In consequence of the method formed by the
parameters which bring the commercial value of the
genotypes to the forefront, 6 genotypes (11-15-61,
11-27-21, 11-15-75, 11-18-21, 1-12-3, 11-33-34) have
been found to have the potential of being
registrable. As the new candidate of cultivar, the
fruits which belong to some hybrids having the
potential are seen in Figure 1.
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Figure 1
Fruits of some hybrids with registration potential

There are many studies in which the superior
genotypes have been determined related to the
pears by using the weighted ranking method
previously. In a study done on the determination of
the most suitable variety for Marmara Region, 11
varieties were subjected to the tests of suitability to
the region and to the weighted ranking method in
terms of 7 criteria and 4 cultivars were seen as
hopeful (Akcay et al., 2009). The hybrids obtained

within the scope of the project which Akdeniz
University and Egirdir Fruit Growing Research
Institute have carried out together to develop the
hybrid varieties resistant to fire blight, were sorted
with the weighted ranking by using 7 parameters,
and 73 genotypes considered hopeful were
transferred to advanced observation parcel (Ozturk
et al., 2011). In a study that carried out in the
Northern Anatolia with 98 pear genotypes in order
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to detect the hopeful pears, 6 characteristics were
determined for weighted ranking and 14 genotypes
were found hopeful (Ozturk and Demirsoy, 2013).

4. Conclusions

Fire blight is a disease which is hard to control
and has hazardous effects. Although control
precautions are taken to prevent the disease, the fire
blight is widely seen in every region in which the
pear growing is carried out. It’s the fact that
susceptibility of the tradable pear varieties to the
disease threatens the pear growing. The fact that no
effective solution has been found yet against the
disease, chemicals used for fire blight are harmfull
to environment, animal and human health, export
products are sent back from the customs due to the
residue and the tendency of consumers moves to
organic products lead to the usage of resistant
rootstocks and varieties in controlling the disease. It
is thought that the disease related problems shall be
reduced substantially by developing the resistant
varieties in struggling with fire blight. In the
present study, 6 genotypes (11-15-61, 11-27-21, 1I-
15-75, 11-18-21, 1-12-3, 11-33-34) got high point
from the weighted ranking method and were
transferred to the advanced observation parcels. It is
thought that superior 6 genotypes, considered to
registration, could contribute to pear cultivation by
being registered after the evaluation stage.
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This research was carried out to investigate fleece yield and character-
istics of Karadi sheep in Hasar village of Kirkuk/Irag. Sixty two ewes
and four rams were used in this study. Greasy fleece yield (GFY),
breaking strength (BS), fiber elasticity (FE), fiber diameter (FD), fiber
length (FL) and clean fleece percentage (CFP) and effects of some
environmental factors on the these characteristics have been also stud-
ied. Least squares mean for body weight at shearing (BWS), GFY, BS,
FE, FD, FL and CFP were 52.28 kg, 1.65 kg, 21.74 cN/tex, 31.58 %,
36.10 pm, 18.33 cm and 67.98 %, respectively. Effects of ewe age on
BS, FE and CFP was statistically significant (P<0.05), but on the other
characteristics were not significant. The effect of BWS was statistically
insignificant on all characters. From sortiman value (44'S) calculated, it
was concluded that Karadi breed could be evaluated in the class of
carpet wool fleece sheep.

1. Introduction

Sheep breeding in Iraq keeps an important place in
breeding of the country and sheep is breed for its meat,
milk, and wool. The annual incomes of these products
in sheep is about 60%, 25%, and 15% (Aziz and Hama,
2008). Karadi sheep, like the other Iragi breeds of
sheep (Ivesi and Arabi) is of sheep group, which is
fatty tail and gives carpet fleece and consists of
approximately 18-20% of sheep existence in the
country. It is bred in dry farming lands, characterized
with Mediterranean climatic conditions, and high-
lands of Northern Iragq ( Juma and Alkass, 2000). It is
reported that Karadi sheep has 5 species as kurdi, cafi,
hamdani, dizeyi and herki (Anonymous, 2016). Karadi
sheep, a local bred, which is bred the most in high-
lands of Northern Iraq (Kirkuk, Erbil, Mosul, Dohok
and Suleymaniye), is a breed, which is fatty tail, white
color, and has black spots on its shoulder and differ-
ent regions of its body, whose live weight ranges
between 60 to 80 kg, and which can yield fluffy and
mixed fleece (Al-Saigh and Gezal, 1980). Karadi
sheep, according to 2004 data, is an important breed

*: Corresponding author email: memeturkmen@gmail.com

in terms of country sheep breeding due to the fact
that it forms about 20% (i.e. 1,310,000 heads of
6,545,146  heads of sheep present in lraq
(Anonymous, 2017a), Breed is a low yield and primi-
tive breed, whose all yields are valued, whose fleece
is carpet wool and mixed, and which has suitable
attributes for carpet weaving. Although carpet busi-
ness does not develop in the region, breeders have
possibility to export the fleece they produce. As a
matter of fact, in 2017, 113 ton of fleece were ex-
ported from Irag to some European countries (Anon-
ymous, 2017b).

This study was carried out to identify some physical
characteristics (thinness, length, yield, elasticity and
strength) of fleece of Karadi sheep, and the effect of
live weights and ages of sheep during shearing on these
characteristics.

2. Material and method

The animal material of the study consists of Karadi
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sheep in herd, bred in a private breeding farm in
Hasar village taking place 50 km north of Kirkuk and
consisting of 58 heads of ewes and 4 heads of rams.
In the night before shearing and during shearing,
which was performed at the end of April, the ani-
mals sheared were left hungry. i. e. they were not fed.
The animals were weighed in 500 g of accuracy
before shearing and their live weights were deter-
mined and, simultaneously, their ages were deter-
mined by examining their teeth (since they do not
have any ear number and record). Simultaneously
recording the weight and age determined, fleece sam-
ples taken were placed in small plastic bags and pre-
served. Fleece samples were taken from three spots as
shoulder, side (rib), and button as reported by Ertugrul
(1996). After shearing, the amount of fleece ob-
tained from each animal by shearing was determined
by weighing fleece in accuracy of 100 g.In fleece
samples, the determination of physical characteristics
such as yield (%), fiber diameter (length, mm),
elasticity (%), and strength (cN/tex ) was carried out in
Directorship of Lalahan International Breeding Re-
search and Education Center (Ankara). Fiber lengths
were measured by us with a mm-calibrated ruler on a
black cloth ground and recorded in cm, after clasping
two ends of hair, whose curls were removed by
means of a forcepswithout tightening it, because the
relevant devices in the institute do not work. Yield
determination were carried out, after weighing the
samples in greasy state, cleaning them in washing
unit, and keeping them in drying oven for 6 hours
at 105°C, by identifying the clean weight and
dividing clean weight by greasy weight. Fiber diame-
ter (thinness) was determined by USTER OFDA 100
device (Optic Fiber Diameter Analyzer). Elasticity
(%) and strength (cN/tex) analyses were made by the
device of Single Fiber Tensile Tester

Assuming that there is no significant correlation
between the factors whose effect are examined on
fleece yield characteristic in statistical analyses, in the
analysis of environmental factors, computer package
program, developed by Harvey (1987), was utilized.
The differences between factor levels were determined
by using Duncan comparison test (Diizgiines et al.,
1993). For fleece yield and characteristics, in least
square variance analysis, the following mathematical
model was used.

Yij= ptaitbiteij

where Y represents fleece and yield characteristics
of the sheep in the number of k in live weight group j
in age i (yield of greasy fleece, yield, thinness,
length, elasticity, and strength );

u: overall mean,

a;. amount of effect of age of sheepi (i=1, 2, 3, 4,
>5),

b, amount of effect of live weight group j[1*Group
(32.50-50.50kg), 2™ Group (50.51-59.50kg) and 3"
Group (59.51-68.50 kg)], and

ejjk. random error.
3. Result and Discussion

As aresult of the study carried out on 62 heads
of Karadi sheep belonging to a private farm in Hasar
Village of Kirkuk, the mean values of least squares
belonging to live weight of sheep was found
52.278+2.812.kg. The mean values belonging to the
weight of grease fleece and characteristics of the
fleece examined are given in Table 1. In the herds,
whose average live weight was identified as 52.28 kg,
the average greasy fleece vyield (GFY) of the sheep
was found as 1.646+0.326kg. These values are higher
than the wvalues of 1.47 and 0.94 kg, respectively,
reported by Al-Dabbagh (2009) for Awassi and
Hamdani breeds in Mosul, and the value of 1.58 kg,
reported by Pesmen and Yardimci (2012) for Mene-
men Sheep. In return to this, this value is lower
than the values of 2.24 and 2.96 kg, reported by
Demir (1989) for Dagli¢c and Ramlig; 2.0 kg, reported
by Koyuncu et al. (1999) for Karayaka yearling lambs;
2.46 and 2.36 kg, reported by Colakoglu and
Ozbeyaz(1999) for Akkaraman and Malya; 2.14 kg,
reported by Arik et al. (2002) for Akkaraman; and
1.94 kg., reported by Aksoy et al.(2001) for Tuj
sheep. In addition, the values of 2.24 and 3.29 kg,
2.91 kg, 1.75 and 2.13 kg, 2.3 and 1.8 kg, and 2.41
kg, reported for Akkaraman and Ivesi (Elibol and Dag,
2004), Norduz (Yilmaz and Denk, 2004), Hamdani
(Aziz and Oramary, 2005), Karadi (Aziz and Hama,
2008), and Hamdani (Oztiirk and Odabasioglu, 2011),
respectively, are higher than GFY, calculated in this
study. As in all yields, genetic and environmental
factors are more effective on the present differences.
Hence, the differences result from these two factors.

As aresult of statistical analysis carried out, the
effect of the age and live weight of sheep on the yield
of greasy fleece turned out insignificant. Although
this result is incompatible with the literature reports
(Dag 1996; Colakoglu and Ozbeyaz, 1999; Elibol and
Dag, 2004; Aziz and Oramary, 2005; Oztiirk and Oda-
basioglu, 2011), Vanli (1974) found the effect of age
on greasy fleece yield (GFY) insignificant in Morka-
raman sheep, while Yilmaz and Denk (2004) reported
that in Norduz sheep, the effect of live weight was
insignificant and the effect of age, significant. In this
study, that the effect of age on GFY is insignificant
can be explained that the number of animal in the
age group 1 and 2is less (respectively, three and
four heads) and, generally, the number of sheep. Simi-
lar state can also be said for live weight due to the
fewness of the number in the group of live weight
i.e. low variation.
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Least squares means (LSM) and standard errors (SE) for greasy fleece yield, breaking strenght, fiber elasticity, fiber
diameter, fiber length and clean fleece percentage .

Greasy fleece Breaking strenght Fiber elasticity Fiber diameter Fiber length Clean fleece percentage
yield (kg) (cN/Tex) (%) (um) (cm) (%)
N LSM=+SE LSM+SE LSM+SE LSM+SE LSM+SE LSM+SE
Overall 62 1.646+ 0.3263 21.743+4.2746 31.58443.6114 36.104+4.2493 18.329+3.2873  67.986+9.4309
mean
(Age) NS * * NS NS *
3 1.34+0213 15.09+2.7438 33.51+2.43718 37.9442.874 18.23+2.232 78.58+6.2224
4 1.51+0.177 18.25+2.335"8 36.21£1.906* 34.75+2.365 20.67+1.805 75.08+5.169 A8
20 1.66 + 0.086 23.02+1.1474 31.75+0.98148 34.88+1.142 18.09+0.893 67.54+2.562 AB¢
18 1.63+0.091 22.59+1.2134 29.50+0.986° 35.06+1.202 17.48+0.929 63.85:+2.624 BC
17 1.64 % 0.090 21.98+1.2134 30.38+1.011°8 36.37+1.206 16.89+0.911 61.51+2.513°
LWS NS NS NS NS NS NS
25 1.66 +0.129 19.33+1.700 34.69+1.397 38.09+1.701 20.83+1.286 77.71+3.567
27 1.57 +0.081 20.31+1.084 31.92+0.931 36.05+1.097 18.10+0.848 69.74+2.422
10 1.45+0.211 20.92+2.849 30.20+2.401 33.26+2.805 15.89+2.165 60.49+6.199

A,B,C = Means followed by different letters with in classes differ; LWS: Live weight ofshearing; NS: Non-siginificant; *: P<0.05

According to ages and live weight groups of sheep,
the mean values of strength are given in Table 1. As
can also be seen from the table, the mean value of
strength  expressing the strength of fleece fibers
until the rupture moment and, expressed in g in some
resources, is 21.743 + 4.274 cN/tex. This value is
higher than is the value of 20.69 cN/tex, calculated by
Pesmen and Yardimer (2012) for Mememen sheep. The
strength values in the fibers of Anatolian merino, Ki-
vircik, and Tirkgeldi sheep were identified as 13.73,
12.50, 11.70 and 13.71 g, respectively (Koyuncu et al.,
1996). Yilmaz and Denk (2004) reported the strength
value they identified for Norduz  sheep as 13.73,
12.50, 11.70 and 13.71 g. The strength values, identi-
fied by Koyuncu and Duru (2008) for Karacabey Meri-
no and Kivircik sheep, are 2.8 and 7.4 g, respectively.
As the diameter of fleece fibers increases, strength also
increases. Since the fibers of Karadi sheep fleece are
thick, strength turned out high.

In the study, the effect of sheep age on strength
turned out significant (P<0.05), and the effect of
live weight, insignificant. Kiiciik et al.(2000) found
the effect of age on strength significant for Morkara-
man, Hamdani and Karagiil sheep and Koyuncu and
Duru (2008) for Karacabey merino, while Yilmaz and
Denk (2004) found significant the effect of age on
live weight on strength for Norduz.

The characteristic of fleece fibers that elongates
with application of force and reverts back after the
effect of force is removed is termed elasticity and
the fibers, in which peg channel does not exist, be-
come more flexible, while those having peg channel
become less fle3xible. In this study, elasticity value
calculated for the fibers of Karadi sheep, is 31.584 +
3.611%. This value found is higher than elasticity val-

ue of 31.46%, reported by Kiiciik et al. (2000) for
Morkaraman, and elasticity values of 19.0% and
28.7%, reported by Koyuncu and Duru (2008) for Ka-
racabey Merino and Kivircik, respectively. In return to
this, the values of 32.5%, 39.3%, and 41.5% report-
ed for Anatolian Merino, Kivircik and Tiirkgeldi sheep,
respectively (Koyuncu et al., 1996) are smaller than
the values of 30.03% and 30.67% reported  for
Hamdani and Karakul, respectively, and the value of
32.71% reported for Norduz (Yilmaz and Denk, 2004)
and the value of 32.60% reported for Mememen
sheep (Pesmen and Yardimet, 2012).

In the study, among the factors whose effect on
elasticity is examined, the effect of age turned out
significant (P<03.05), and the effect of live weight
insignificant. The same result was reported by Yilmaz
and Denk (2004) for Norduz sheep. While Koyuncu
and Duru (2008) found the effect of age on elasticity
significant for Kivircik sheep, the effect of age was
found insignificant in Morkaraman, Hamdani and
Karakul breeds (Kiigiik et al., 2000) and Karacabey
Merino (Koyuncu and Duru, 2008).

The most important characteristic expressing
fleece quality is thinness. In this study, the thinness
(fiber diameter) in the fleece of Karadi sheep was iden-
tified as  36.104+4.2493 pm. Sortiman (‘S) value this
value corresponds to is 44 (Topal and Emsen, 2011), it
can be said that the fleece of Karadi sheep is included
in coarse wool. This thinness value found in this
study is lower than the thinness values of 42.0 um,
37.51 um and 37.2 um, reported by (Koyuncu et al.,
1999) for Karayaka yearling lambs, Yilmaz and Denk
(2004) for Norduz sheep, and Aziz and Oramary
(2005) for Karadi sheep. In return to this, it is higher
than the thinness value of 30.8 um, reported by Aziz
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and Hama (2008) for Karadi sheep. In addition, it is
seen that the thinness values reported for a number of
sheep breed is smaller than that found in this study
(Aksoy et al., 2001; Elibol and Dag, 2004; Koyuncu
and Duru, 2008; Al-Dabbagh, 2011; Oztiirk and Oda-
basioglu, 2011; Ahmed et al., 2012; Pesmen and
Yardimei, 2012; Topal and Emsen, 2011; Al-Dabbagh
and Sabbagh, 2014).

In this study, it was identified that the effects of
the factors (age and live weight) whose effects are
examined on the fleece thinness are insignificant.
While Elibol and Dag (2004) and Al-Dabbagh (2009)
reported that the effect of the age factor on thinness
was insignificant, Dag (1996), Aziz and Hama (2008)
and Aziz and Oramary (2005) found the effect of age
significant. In Norduz sheep, the effect of both age and
live weight on fleece thinness was found significant
(Y1lmaz and Denk, 2004).

There is a very strict relationship between the
length and thinness of fleece hairs. The thin fleeces
are shorter and thick fleeces are longer. In this study,
carried out on the fleece of Karadi sheep, the mean
of least squares of hair length was found to be
18.32943.287 cm. The length values of 8 cm, 18.3 cm
and 18.4 cm, reported by Demir (1989) for Daglig
sheep in Cifteler (Eskisehir), Aziz and Oramary (2005)
for Hamdani sheep n Erbil (Iraq), and Oztiirk and
Odabagioglu (2011) for Hamdani sheep in Van, re-
spectively, are quite close values to the value calcu-
lated in this study. The length values of , 11.49 cm,
6.89 cm, 12.8cm, 9.92 and 8.75 cm, 15.59 c¢cm , and
17.90 cm reported for Tuj (Aksoy et al. 2001), Nor-
duz (Yilmaz and Denk, 2004), Karadi (Aziz and Hama,
2008), lIvesi and Hamdani (Al-Dabbagh, 2011), and
Morkaraman and ivesi (Topal and Emsen, 2011)
sheep, respectively, are smaller than the value calcu-
lated in this study. In return to this, the length value
(21.4 cm) identified by Koyuncu et al. (1999) for male
yearling lambs is higher than the length calculated in
this study.

In this study, the effect of sheep age and pre-
shearing live weight on the actual length of fleece
turned out insignificant. This result is consistent with
the result Yilmaz and Denk (2004) reported for Norduz
sheep. Al-Dabbagh (2009) reported the effect of only
age on the length to be insignificant. In return to this,
there are also some researchers reporting that the effect
of age (Kiigiik et al., 2000; Aziz and Oramary, 2005;
Aziz and Hama, 2008; Shihab and Hamdoon, 2011;
Ahmed et al., 2012).

The fleece yield value calculated in the study is
67.986+9.4309. In general, in coarse wool sheep, fleece
yield is high (55-65%)3, in thin fleece sheep, it is low
(30-35%). This result supports the information that
Karadi sheep is coarse wool fleece. Although the yield
value calculated in this study is close to the yield
value of 68.9 %, reported for Karayaka yearling
lamb (Koyuncu et al., 1999); 66.78 %, for Menemen

sheep (Pesmen and Yardimci, 2012); 68.25 %, for
Norduz sheep (Yilmaz and Denk, 2004); and 68.39 %,
for Hamdani breed, it is lower than some values
reported in the literature and higher than some value
(Aziz and Hama, 2008; Al-Dabbagh, 2009; Oztiirk and
Odabasioglu, 2011; Al-Dabbagh and Sabbagh, 2014).

The effect of sheep age on fleece yield was found to
be significant(P<0.05) and effect of live weight to be
insignificant. In related to the effect of age, while
Kiiciik et al. (2000), Yilmaz and Denk (2004), and Al-
Dabbagh (2009) reported similar results,Dag (1996)
and Aziz and Hama (2008) reported the results in the
opposite direction. In related to the effect of live
weight, the finding by Yilmaz and Denk (2004) is
consistent with that of this study.

In the light of findings obtained, in Karadi sheep
forming the study herd, it can be said that fleece
yield is low; that its characteristics are not superior;
and its fleece is fluffy-mixed. In this case, it is suita-
ble to value Karadi fleece in carpet and similar weav-
ing sector. First of all, fleece improvement should be
considered rather than increasing fleece yield. With
this aim, crossbreeding and selection can be suggested.
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Calpastatin (CAST) is an endogenous and specific inhibitor of calpains found
in meat. Because of this feature, CAST is a major gene that directly changes
the toughness of meat. The objective of this study to determine the CAST gene
polymorphisms in  Kivircik crossbred ewes. Therefore, CAST gene
polymorphisms were investigated in 100 Kivircik crossbred ewes grown in
Thrace region. The PCR-RFLP method was used to determine the genetic
variations of the CAST gene. In the current study, the estimated frequencies of
three genotypes including MM, MN and NN at CAST/Mspl polymorphism
were 0.82, 0.16 and 0.02 and they were 0.90 and 0.10 for M and N alleles,
respectively. There was no deviation from Hardy-Weinberg equilibrium
(P>0.05) relative to CAST genotypes.

1. Introduction

In recent years, significant progress has been made
in livestock breeding. Meat quality is an important
economic trait for livestock breeding. However, water
holding capacity, fat content and distribution, color,
tenderness and texture one of the key features of meat
quality (Glitsch 2000; Rosenvold and Andersen 2003).
There are many genetic and environmental factors such
as breeding, feeding, slaughtering processes and
storage conditions have significant effect on meat
quality. The discovery of the effects of these factors is
an important scientific goal and is being studied
extensively by scientists (Santos-Silva et al. 2002;
Nuernberg et al. 2005; Koohmaraie and Geesink 2006;
Ferguson and Warner 2008).

Meat quality is a quantitative trait which is
controlled by many genes. The identification of effects
of these genes is very important to improve meat
quality traits. Thus, the recent developments in
molecular genetics have made significant contributions
to elucidate the gene and markers related to meat
quality. In livestock animals, candidate gene
identification and genomic sequence analysis are
widely used in determining the loci related to meat
quality. As a result of these analyzes, many of selected

* Corresponding author email: skaplan@nku.edu.tr

genes can be used in marker assisted selection for
livestock breeding (Gao et al. 2007).

Toughness is an important feature that affects meat
quality. Recently, low toughness or tenderness meat
have preferred by consumers. Therefore, the level of
meat tenderness is an important criteria for meat
pricing in many countries. In this respect, meat
tenderness is an important issue for meat industry
(Koohmaraie 1996). There are many factors that
influence meat tenderness such as breeding, genetic,
protein composition of muscle fibers, before and after
slaughtering conditions (Dinh 2006). However, genetic
studies on genetic factors affecting the degree of
toughness of meat have indicated that Calpastatin
(CAST) gene is an important DNA marker for meat
quality traits (Schenkel et al. 2006; Allais et al. 2011).

The calpaines play a key role in the process of meat
tenderness with proteolytic activities in cold storage.
CAST gene is located on the fifth chromosome of
sheep and have significant effect on meat tenderness by
inhibiting calpaines in post mortem process (Kawasaki
and Kawashima 1996; Juszczuk-Kubiak et al. 2009;
Khederzadeh 2011). Previous studies have also
determined the relations of CAST gene and meat
quality and carcass traits in livestock animals (Morris
et al. 2006; Zhou and Hickford 2008; Pinto et al. 2010;
Li et al. 2013). Morever, many studies reported the
associations of CAST gene with average daily weight
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gain (Nassiry et al. 2006) live weight (Sutikno et al.
2011) birth weight (Byun et al. 2008) growth and
carcass traits (Nikmard et al. 2012) in different sheep
breed. Therefore, the aim of this study to investigate
the genotype and allele frequencies of the CAST gene
in Kivircik crossbred ewes by PCR-RFLP method.

2. Materials and Methods

Sample collection

A total of 100 Kavircik crossbred (Kivircik X Merino)
ewes tissue samples were collected after slaughtering
and stored at -20 °C in Genetics laboratory of Namik
Kemal University Faculty of Veterinary Medicine. The
PCR-RFLP method was used to determine for CAST
gene polymorphisms. A 622 bp region of CAST gene
was amplified using a pair of primers with the
following nucleotide sequences: 5’-
TGGGGCCCAATGACGCCATCGATG-3* and 5°-
GGTGGAGCAGCACTTCTGATCACC-3’ (Palmer et
al. 1998).

Polymerase Chain Reaction and Enzyme Digestion

All PCR applications were performed with the
Phire Tissue Direct Pcr Master Mix (ThermoFisher
LSG-F170L) in accordance with the manufacturer's
instructions. The PCR for CAST/Mspl polymorphism
was carried out in volumes of 50 pl using; 25 pl Phire
Tissue Direct Pcr Master Mix, 0,3-0,5 mm tissue
sample, 5 uM each primer, and the rest was ddH20O.
The amplification was performed at 98 °C for 5 sec,
denaturation 98 °C for 5 sec, annealing 63°C for 5 sec,
extension 72 °C for 20 sec and a final extension of
72°C for 1 min followed by 40 cycles. The PCR
products were subjected to electrophoresis on 2 %
agarose/ethidium bromide gel (AgaO03R, Bioshop,
Canada) in 1x TBE buffer (TBE-001, New
Bioscience). Gels were visualized under UV light and
documented in WGD30S Molecular Imager apparatus
(Wisd). For CAST/Mspl genotyping, 10 pl of PCR
product were digested with 2 pl (20 U) of Mspl
(Fermentas - Kat.No: ER0541) restriction enzymes at
37°C for 5 hour. The restriction fragments were
subjected to electrophoresis on 2 % agarose/ethidium
bromide gel in 1x TBE buffer. Gels were visualized
under UV light and documented in WGD30S
Molecular Imager apparatus (Figure 1 ).

Statistical analysis
In this study, The Chi-square test whether genotype
frequencies of CAST/Mspl polymorphism were in
Hardy Weinberg equilibrium estimated by PopGene
Version 1.32 (Yeh et al. 1997).

3. Results and Discussion

In this study, polymorphisms of CAST/Mspl gene in
100 Kivircik crossbred ewes grown in the Thrace
region were investigated. The estimated frequencies of
three genotypes including MM, MN and NN at
CAST/Mspl polymorphism were 0.82, 0.16 and 0.02
and they were 0.90 and 0.10 for M and N alleles,
respectively. There was no deviation from Hardy-
Weinberg equilibrium (P>0.05) relative to CAST
genotypes. Table 1 shows the genotype and allele
frequencies of CAST/Mspl polymorphism in Kivircik
crossbred ewes.

Figure 1 Gel image of the ovine CAST/Mspl genotypes
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In this study, M allele of CAST/Mspl
polymorphism was found a very higher frequency in
Kavircik crossbred sheep population (0.90). This result
is in agreement with the study reported by (Yilmaz et
al. 2014) M (0.85) and (Avanus 2015) in M (0.70) in
Kivircik sheep breed populations. However, there were
many study about CAST/Mspl polymorphism in
different sheep breed populations. According to the
literature, M allele frequency in the current study was
higher than 0.63 in Lori sheep (Asadi et al. 2014), 0.34
in Sakiz sheep (Yilmaz et al. 2014), 0.66 in Najdi
sheep (Saleha and Alakilli 2015), (0.72) Sanjabi, (0.63)
Afshari, (0.69) Ghezel, (0.48) Arkhamerino and (0.33)
Mehraban sheep (Tohidi 2013), 0.76 in Polish Merino
sheep (Szkudlarek-Kowalczyk et al. 2011), 0.74 in
Bandur sheep (Sunilkumar et al. 2014), 0.50 in Ivesi,
0.52 Giiney Karaman and 0.52 Akkaraman sheep
(Balcioglu et al. 2014), 0.73 in Karakul sheep (Avanus
2015). In contrast, M allele frequency was lower than
0.98 in Imroz sheep (Yilmaz et al. 2014), 0.92 in
Berrichon du Cher and 0.95 lle de France sheep
(Szkudlarek-Kowalczyk et al. 2011), 0.99 in Gokceada
sheep (Yilmaz et al. 2014), 0.92 in Shumen sheep
(Georgieva et al. 2015). However, M allele frequency
was similar with 0.87 in Harri sheep (Saleha 2015),
0.88 in Balkhi and 086 Kajli sheep (Riaz et al. 2012),
0.88 in Makui sheep (Tohidi 2013), 0.85 in Arabic
Sheep (Mohammadi et al. 2008).
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Table 1

The genotype and allele frequencies of CAST/Mspl polymorphism in Kivircik crossbred ewes

Genotypes Genotype Frequencies Allel Frequencies o'
CAST N
MM MN NN MM MN NN M N 1.39™
Observed 100 82 16 2 0.16 0.2
0.90 0.10
Expected 100 81 18 1 0.18 0.01
P0.05.1; 3.84 test of Hardy-Weingberg equlibrium, NS; not significant (P>0.05)
Balcioglu MS, Karsli T, Sahin E, Ulutag Z. Aksoy Y.
4. Conclusion

The present study provided basic information to
understand the genetic diversity of Kivircik crossbred
sheep in terms of CAST gene. The genetic
improvement of economically important traits can be
developed through marker assisted selection. CAST
gene is playing pivotal role in in the process of meat
tenderness. Moreover, this gene is well known marker
for meat quality and carcass traits. In this study, CAST
gene has found polymorphic in Kivircik crossbred
ewes and provided valuable informations about sheep
breeding. Taken together, it is very important to
perform the further studies related to CAST gene
polymorphism in different sheep and goat breed of
Turkey for marker assisted selection programs.
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This research was carried out to investigate the polymorphisms of
Myostatin gene in Holstein Friesian and Brown Swiss cattle breeds.
PCR-RFLP methods were used to investigate of MSTN gene. Dral
restriction enzyme was used to detect of MSTN gene polymorphism.
The result showed that there were two genotypes (AA and AB) of
MSTN gene in two cattle breeds. The allele frequencies in Holstein
Friesians were 0.97 and 0.03 while the allele frequencies in Brown
Swiss were 0.88 and 0.12.Genotype frequencies in Holstein Friesian
were 0.94 and 0.06 while the genotype frequencies in Brown Swiss
were 0.77 and 0.23. The genotype distributions for these alleles in two
cattle breeds were in agreement with Hardy-Weinberg equilibrium
(P>0.05). If there is statistical significance in association analysis with
this gene for meat characteristics and growth characteristics, this result
can be used in the future to improvement of meat properties and
growth characteristics in the cattle. Also, this study is also important in
determining the status of these two breeds raised in Turkey and to shed

light on those who will work on this issue.

1. Introduction

Improvement of livestock has focused on the selec-
tive breeding of individuals with superior phenotypes.
With the development of increasingly advanced statis-
tical methods that maximize selection for genetic gain,
this simple approach has been extremely successful in
increasing the quantity of agricultural output (Wil-
liams, 2005). Marker assisted selection (MAS) is a
novel technique that can complement traditional breed-
ing methods for rapid genetic gains. Genetic gain
through selective breeding is the objective of a breeder
to achieve long term improvement in animal and plant
genomes; however the pace of improvement is inverse-
ly proportional to the generation interval. Genetic im-
provement in livestock, particularly those with long
generation intervals, requires decades for tangible re-
sults. Successful MAS breeding programmes require
gene mapping, marker genotyping, quantitative trait
loci (QTL) detection, genetic evaluation and finally
MAS (Moniruzzaman et al., 2014). Use of these can
aid on the selection of animals

*
: Corresponding author email: mevan.bayraktar@gmail.com

with highest breeding values. To determine the best
genotypes carrying alleles by taking into account the
phenotypic values of animals in quantitative characters
are difficult (Aytekin and Boztepe, 2013).

Myostatin or GDF-8 concerning with economic
characteristics of farm animals have been studied for
marker assist selection (MAS). This gene is the part of
the transforming growth factor beta (TGF-B) super-
family. This superfamily is cytokines, whose function
is predominantly to control cell growth, apoptosis, cell
differentiation and proliferation from embryonic to
mature cells. Myostatin has the specific function of
negatively regulating muscle growth and muscle ho-
meostasis through its interactions with myoblasts dur-
ing their proliferation to myotubes (Rasmussen, 2016).
The amino acid sequence of myostatin is conserved
across many species (human, cow, rat, mouse, monkey,
dog, chicken and turkey). Typically, it consists of three
exons and two introns, the length and sequence of
which can vary slightly. Bovine MSTN is located near
the centromere on chromosome 2 (2q14-g15) and has a
total length of 6673 base pairs (bp), of which 2767 bp
make up the coding-region of the myostatin protein.
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Exon 1 is 5063 bp, intron 1 is 1840 bp, exon 2 is 374
bp and intron 2 is 2033 bp. Exon 3 has a variable
length of 1701 bp, 1812 bp or 1887 bp, depending on
where the polyadenylation site is located (Jeanplong et
al., 2001). The objective of this study was to analyze
the molecular characterization of MSTN gene in Hol-
stein Friesians and Brown Swiss cattle breeds.

2. Material and method

In this study, 103 Friesian and 125 Brown Swiss were
used. Disodium EDTA containing tubes were used to
prevent coagulation of blood during collection of sam-
ples. Then, blood samples storage was carried out at -
20° until DNA extraction procedures Blood samples
were taken from the Tail Vein cattle. Genomic DNA
was extracted from whole blood using the Quick Gene
DNA whole blood kit S (DB-S) (KURABO, Japan).
Amplification of fragments of MSTN gene was carried
out with expected amplicon sizes of 1346 bp. Myo-
statin gene, forward:

5'-CCCTACAGAGGCCACTTCAA-3" and reverse:

5'-CTCGCTGTTCTCATTCAGATC-3’, were de-
signed by Zhang et al., (2007).

The PCR was done in a reaction volume of 10 uL ac-
cording with some modifications. The reaction consists
of 5uL of 2X Dream Taq Green PCR Master Mix
(Thermo Scientific, USA), 0.30uL primer each primer
forward and reverse (10 pmol) (Macrogen, Turkey) and
3.4uL ddH20 which finally added to 1 pL genomic
DNA. thermal cycling program denaturation at 94°C

for 3 min, followed by 39 cycles at 94°C for 30 sec,
annealing temperature 63°C for 40 sec and extension at
72°C for 1 min, final step is the extension at 72°C for
10 min. The PCR product of each sample (5 pL) and
100 bp DNA ladder (Vivantis, Malaysia) were loaded
in 2% (w/v) agarose gels in 0.5X Tris-Borate-EDTA
(TBE) buffer staining using ethidium bromide. The
electrophoresis was carried out for 45 min at 100 V.
The electrophoresis gel was examined on an UV trans-
illuminator and bands were visualized and photo-
graphed. The PCR products of MSTN gene were
cleaved by fast digest; amplified fragments were di-
gested with Dral (Thermo Scientific, #FD0224) at
37°C. The reaction volume was 15 pL consisted of 5
pL PCR product, 8.5 pL ddH20, 1 puL 10X buffer and
0.5 puL restriction enzyme. The polymorphism of the
cleaved fragments recognition was carried out by %2
agarose gel electrophoresis then their polymorphic
pattern was obviously envisioned under U.V by gel
documentation system.

3. Result and Discussion

Two polymorphisms, MSTN-Dral were observed
after products were digested with enzymes. The poly-
morphism of MSTN-Dral is caused by T/A transver-
sion at position -371 (relative to ATG start codon) that
introduces a site for Dral restriction enzyme (Crisa et
al., 2003). Digestion of the PCR fragment of MSTN
promoter with Dral resulted in fragment lengths of
505, 427, 321,93 and 62 bp for phenotype AA, and
505, 427, 365, 321, 93 and 62 bp for phenotype AB
(Figure 1). The frequency of allele A and B is given in
(Table 1).

Figure 1 Agarose gel electrophoresis (2%) of PCR fragment of MSTN gene digested with Dral. Genotype AA is in
lanes 2,5,6,7,8,9, 11, 12, 13, 15, 16, 17, 19. Genotype AB isin lanes 1, 3, 4, 10, 14, 18. M is the 100bp marker.

Table 1. Allele and genotype frequencies at MSTN gene in two cattle breeds

. Genotype Allele
Breed Indlv’llduals frequen{ﬁes frequencies 12
(N) AA BB AB A B
HF 103 0.94 (97) 0 0.6 (6) 0.97 03 0.76
BS 125 0.77 (96) 0 0.23(29) 0.88 012 0.14

HF: Holstein Friesians; BS: Brown Swiss; NS; not significant (P>0.05); y2: test of Hardy-Weingberg equlibrium,

Myostatin has been identified as the factor causing
a phenotype known as double muscling, in which a
series of mutations render the gene inactive, and there-
fore, unable to regulate muscle fibre deposition

(Bellinge, 2005). Myostatin is involved in double mus-
cling as it functions like a negative regulator of the
muscle cell growth, thus inhibiting myoblast prolifera-
tion and differentiation (Crisa, 2003). Crisa et al.,
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(2003) did not find statistically significant differences
with the mutation between the genotypes of three
breeds of cattle. But there is a significant difference
between individuals who carry the mh/+ combination
in third exon and AA in the Dral site, with + / + in
exon 3 and AB or BB in the Dral site. Zhang et al.,
(2007) found three genotypes in three Chinese cattle
breeds (AA, AB and BB) but no statistically significant
differences in growth traits were observed between the
genotypes of the Jiaxian breed at MSTN loci. Howev-
er, there were statistically significant differences be-
tween the genotypes at MSTN locus of the Nanyang
breed for withers height, heart girth, heart girth index
and ratio of heart girth and body length (P<0.05), and
the traits affected significantly were different at differ-
ent growth stages in Nanyang cattle breeds. Genotypic
frequencies of AA, AB and BB for the Nanyang, Qin-
chuan and Jiaxian breeds were 0.91, 0.94 and 0.93 for
AA; 0.09, 0.05 and 0.05 for AB and 0.000, 0.000 and
0.009 for BB, respectively. These reported values are
similar to those obtained values in the current study.
Nasr et al., (2016) reported that allele and gene fre-
quencies were homozygot for MSTN gene in Holstein
bull (AA). Han et al. (2012) investigated that the rela-
tionship between MSTN g.-371T>A gene and carcass
characteristics in Korean cattle. For this purpose, three
different genotypes using Dral restriction enzymes
have identified in Holstein, Juju Black Cattle and
Hanwoo breeds. Genotype frequencies were 0.001,
0.063 and 0.016 (AA); 0.053, 0.312 and 0.212 (AT)
and 0.946, 0.625 and 0.772 (TT) for all three breeds,
respectively. Allele frequencies were 0.028, 0.219 and
0.122 (A); 0.972, 0.781 and 0.878 (T) in the same or-
der, respectively. In this study, two genotypes (AA
and AB) were identified. It was observed that there was
a difference between two cattle breeds. This population
showed high frequencies of alleles which can be used
in genetic improvement programs. This study thus
provides base line data for future genetic assessments
of this population. This result can be used in the future
to improvement of meat properties and growth charac-
teristics in the cattle. This study is also important in
determining the status of these two breeds raised in
Turkey and to shed light on those who will work on
this issue. As a result, it can be said that more work
needs to be done in this issue.
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The scope of the study is to analyze consumer profiles who prefers local food
and motives to buy local food. The data of the study have been obtained
through face to face interviews with the university students consisting 93. The
method of ANP (Analytical Network Process) the weights used for to deter-
mine consumers priorities for local foods. The results of ANP, was used to
determine the best design, with the method of “the best combinations of alter-
natives”(BeCA). BeCA gives optimum homogeneous preference combinations
with the aid of 0-1 integer programming. The best combinations that were
obtained were analyzed by selected appropriate statistical tests. Considering
the results of the study, firstly; 39 students over 93 are assigned to 3 best
groups. Secondly, students preferred fruits which are produced with domestic
seed and local labour. Furthermore, students stated that they prefer organic and
healthy foods —mostly fruits- and they want to reach that type of foods in their
local food markets. Finally, students wanted to be informed about the foods by
the TV broadcasts.

1. Introduction

In the literature there is no generally accepted defini-
tion of “local” food. Though “local” has a geographic
connotation, there is no consensus on a definition in
terms of the distance between production and con-
sumption. Definitions related to geographic distance
between production and sales vary by regions, compa-
nies, consumers, and local food markets. According to
the definition adopted by the U.S. Congress in the
2008 Food, Conservation, and Energy Act (2008 Farm
Act), the total distance that a product can be transport-
ed and still be considered a “locally or regionally pro-
duced agricultural food product” is less than 400 miles
from its origin, or within the state in which it is pro-
duced. Definitions based on market arrangements,
including direct-to-consumer arrangements such as
regional farmers’ markets, or direct-to-
retail/foodservice arrangements such as farm sales to
schools, are well-recognized categories and are used in
this report to provide statistics on the market develop-
ment of local foods (Martinez, 2010). Studies showed
that not only for the authorities but also for the con-

" Sorumlu yazar e mail: kenanciftci@yyu.edu.tr

sumers “local food” definition is blurry. According to
the study of the “Hartman Group” in 2007, consumers
defined local foods as unique, authentic foods with
the specific taste. Furthermore, when this questions
asked in survey format consumers of 50 % tended to
answer this as “made or produced within 100 miles
and 37 % of them answered as *“ made or produced in
my state” (Hartman Group, 2007). Moreover, con-
sumers declared that they tend to buy foods and bev-
erages that are locally grown or produced (Culture of
Wellness Report, 2013). It is important to interpret
the term of local as a geographic concept which is
widely accepted in the literature. Another report
showed that for the consumers, “Local” continues to
be a resonant assurance of fresher, more trustworthy
food that is more likely to have been made in accor-
dance with consumer values (Organic and Natural
Report, 2016). It is important to interpret the term of
local as a geographic concept which is widely accept-
ed in the literature.



155

Veziroglu et al. / Selcuk J Agr Food Sci, (2017) 31 (3), 154-161

In response to growing trends in the current food
system toward global integration, economic consolida-
tion, and environmental degradation, communities have
initiated alternative, more sustainable food and agricul-
tural systems (Feenstra, 2002). Encouragement of con-
sumers to "buy local" has long been practiced by gov-
ernments. In recent times this goal has assumed in-
creasing prominence as many long-established indus-
tries in the developed economies come under threat
from products manufactured in "protected” economies,
trade blocs, and/or newly industrialized nations. Typi-
cally the objective of "buy local" campaigns is to en-
courage consumers to purchase locally made products
in preference to imported goods. While the objectives
of such campaigns enjoy widespread community and
government support, the actual impact on purchasing
behavior and as a result in favorably impacting on the
country's balance of trade, often remain matters for
conjecture (Elliott and Cameron, 1994). Farmers and
other upstream operators have been called upon to
engage in more direct relationships with end consum-
ers: to produce, process and market products on a lo-
calized basis, in what have been described as alterna-
tive food ‘chains’, ‘systems’ or ‘networks’ (Weatherell
et al., 2003). It is believed that food consumed closer to
its point of production has the potential to provide
economic, environmental and social benefits in relation
to sustainable consumption at the local level. The im-
pacts of food transport are complex, and involve many
trade-offs between different factors. A single indicator
based on total food kilometers travelled would not be a
valid indicator of sustainability (DEFRA, 2005). Previ-
ous studies showed that consumers are generally posi-
tive about locally produced foods. Such as, they have
feeling that foods have higher quality (Lee, 2000) and
safe (Seyfang, 2004). One of the studies also found that
there is a perception that local foods were fresher and
tastier than other foods. Despite this, the focus groups
in the study identified important barriers to purchasing
local foods. These included price and inconvenient
lifestyles (Chambers et al., 2007). Kadanali et al
(2016), found in their study that the purchase of local
food products affect consumers living in Erzurum
Province, furthermore factors affecting to buy local
food are found as "benefit", "ingredients and habits",
"supporting producer and transport distance.

In this study, the starting point is accepted as the
young people who are agricultural engineering students
whether buying local food and caring to pick the prod-
ucts produced with their own local inputs. The aim of
the study is to determine the tendency of the consumers
for local foods which accepted as a geographical con-
cept in an accordance with the literature and find under
which circumstances consumers will be willing to
consume local foods. Firstly, with the help of the ANP
(Analytic Network Process), local food preference
model was built. In the model, consumers’ criteria
weights were defined. Secondly, the weights were used
to find the best 3 combinations which represent the

consumers with the highest probability of consuming
the local foods. Besides consumer profiles another
questions answered such as; where to produce, how to
produce and where to sell the local foods. Adana
(Cukurova Region) is a very important city for agricul-
tural production in Turkey. For that reason, it is ex-
pected that the results of the study will bring financial
benefits for the farmers of Adana.

2. Material and Methods
2.1. Material

This study consists both primary and secondary da-
ta. For gathering the primary data, the study conducted
with the students of Cukurova University Agricultural
Engineering Department. According to the student
affairs office the number of enrolled students in Agri-
cultural Engineering Department during 2015-2016
Academic Year is 2437 (Anonim, 2016). So, the popu-
lation size counted as 2437 students. Population Pro-
portion Sampling Method was used to determine the
sample size. The formula is as follows (Newbold et al.,
2012).

B NP(1 — P)
"TWN-1)e2+P(1-P)

1
n: sample volume
N: The number of students in the population

p: rate of the number of students in the population (to
access a maximum volume of sample 0.50 was taken)

opx: Variance

With a 10 % the margin of error for a 95 % confi-
dence interval estimated sampling size is 93 surveys. In
addition secondary data obtained from the literature
reviews.

2.2. Method

2.2.1 Analytical Network Process

The Analytic Hierarchy Process (AHP) and its gen-
eralization to dependence and feedback, the Analytic
Network Process (ANP) are psychophysical theories of
measurement. This means that they make the assump-
tion that judgments about subjective feelings and un-
derstanding are essentially not very different than and
depend on judgments about the physical world in
which we acquire our experience and understanding.
To make complex risky decisions we need not only
judgments but also structures that represent our best
understanding of the flow of influences. The basic
structure in doing this is a hierarchy for the AHP and
an influence network of clusters and nodes contained
within the clusters for the ANP (Sahin and Miran,
2014). Priorities are established in the AHP and ANP
using pairwise comparisons and judgment. Many deci-
sion problems cannot be structured hierarchically be-
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cause they involve the interaction and dependence of
higher-level elements such as objectives and criteria in
a hierarchy on lower level elements. Not only does the
importance of the criteria determine the importance of
the alternatives as in a hierarchy, but also the im-
portance of the alternatives themselves determines the
importance of the criteria as in a network (Saaty,
2007).

Decision problem should be defined clearly and
should be decomposed like a network with the help of
brain storming or other decision making methods.
Decision makers opinions should be evaluated and the

found that 19.4 % of the fathers graduated from prima-
ry school and 34.4 % of fathers graduated from high
school. In addition, 31.2 % of mothers graduated from
primary school. Approximately 7% of mothers are

network process should decompose rationally (Sahin et
al., 2016).

3. Research Findings
3.1 Descriptive Statistics

According to the descriptive statistics 50.5 % of the
participants are female, 46.3 % of respondents are
falling age bracket of 21-22. Furthermore, 38.7 % of
respondents completed high school in a town, 30.1 %
of respondents spent their childhood in a village. Con-
sidering the family members education level data it has
been

illiterate. Reverse to that same percent of mothers are
graduated from university 70 % of respondents income
is between 200 - 499 TL (Table 1).

Table 1
Demographic statistics of the consumers
Demographic Statistics of the Consumers Data Number %
19-20 18 194
Age of the Respondent 21-22 43 46.3
23 + 32 345
N=93
Gender Female 47 505
Male 46 495
Town 36 387
Completed the high school in City 26 28.0
Big City 31 333
High school Complete Standard Deviation= 0.85 N=93
Village 38 301
. . Town 26 28.0
Spent childhood in City 15 164
Big City 24 2538
Childhood spent Standard Deviation=1.17 N= 93
Primary School 18 194
Father’s Education Level a?;ﬂng;%jcmo' gg gi?‘.
University 18 194
Father’s Education Level Standard Deviation=1.02 N=93
Primary School 29 312
Secondary School 30 323
Mother’s Education Level High School 22 237
University 6 6.5
Illiterate 6 6.5
Mother’s Education Level Standard Deviation=1.33 N=93
Below 1000TL 5 5.4
1000-1999 27 29.0
Household Income 2000-4999 47 505
5000-9999 12 129
10000TL + 2 2.2
Household Income Mean= 2.77 Standard Deviation=0.82 N= 93
Below 100TL 5 5.4
100-199 13 140
Scholarship 200-499 64 68.8
500-999 9 9.7
1000TL + 2 2.2

Scholarship

Mean= 2.89 Standard Deviation=0.73 N= 93
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3.2 Priorities of Different Agricultural Product Options
with Analytic Network Process

A. Alternatives: Agricultural product alternatives of
ANP model;

A.1. Local agricultural product produced in Adana: It
includes fresh vegetables, fruits and dried herbal prod-
ucts produced within the boundaries of Adana prov-
ince.

A.2. Agricultural products produced outside of Adana
in the Mediterranean region: Fresh vegetables, fresh
fruits and dried herbal products produced in the prov-
inces outside the province of Adana in the Mediterra-
nean region.

A.3. Agricultural product produced in a region other
than the Mediterranean region: it includes fresh vege-
tables, fresh fruit and dried herbal products produced
on the inside of the borders of a region other than the
Mediterranean region.

B. Seed: Seed criteria used in production of ANP mod-
el:

B.1. Imported seed, B.2. Seeds produced in the coun-

DOI: 10.15316/SJAFS.2017.49

C. Product Distribution Location: Product distribution
channels of the ANP model:

C.1. Market, C.2. Grocery, C.3. Supermarket / Hyper-
market

D. Contact Location: Contact of ANP model: D.1.TV,
D.2. Newspaper, D.3. Internet.

E. Labor used in production of ANP model: E.1. Local
labor force, E.2. Out of region labor force.

F. Production patterns of ANP model: F.1. Traditional,
F.2. Organic, F.3. Product manufactured with good
agricultural practices (GAP).

G. Adana Preferred Purchases for Consumers: ANP
model's preference for purchasing: G.1. To consume
more products, G.2. Consuming better quality prod-
ucts, G.3. Consuming cheaper products.

H. Product Properties: Product features of ANP model:
H.1. Price, H.2. Taste, H.3. Health.

J. Product Group: Product group of ANP model: J.1.
Fresh vegetables, J.2. Fresh fruit, J.3. Dried herbal
products (Table 2).

try.

Table 2
Average of ANP values of agricultural product alternatives
Mean Median Standard Min. Max. Fried-
Dev man/Kendall
’s Test
Agricultural product produced in 0.317 0.317 0.065 0.231  0.439 0.015*
Alternatives Adana proyince -
Produced in a Mediterranean country  0.321 0.320 0.043 0.218 0.449
(Where to -
Produce) outside of Adana _
Produced in a region other than the 0.362 0.399 0.088 0.225 0.549
Mediterranean region
Alternatives Imported seed 0.423 0.435 0.041 0.367  0.500 0.989***
(Seed) Seeds produced in the country 0.577 0.565 0.041 0.500 0.633
Alternatives Bazaar 0.385 0.453 0.150 0.087  0.577 0.168*
(Distribution Greengrocer 0.275 0.278 0.116 0.109 0.766
Location) Supermarket / Hypermarket 0.340 0.283 0.184 0.100  0.804
Alternatives TV 0.373 0.319 0.247 0.080 0.794 0.203*
(Contact Newspaper 0.170 0.103 0.152 0.042  0.685
Location) Internet 0.457 0.413 0.290 0.103 0.818
Alternatives Local labor force 0.629 0.725 0.158 0.104 0.746 0.176*
(Labor) Out-of region labor force 0.371 0.275 0.158 0.254  0.896
Alternatives Traditional 0.253 0.234 0.055 0.218  0.463 0.388*
(Production Organic 0.376 0.392 0.084 0.238 0511
Patterns) Product manufactured with good 0.371 0.386 0.081 0.265 0.520
agricultural application
Alternatives To consume more products 0.203 0.162 0.087 0.109 0.371 0.437*
(Preferred To consume more quality products 0.499 0.554 0.186 0.233  0.706
Purchases) Consuming cheaper products 0.298 0.215 0.153 0.112  0.648
Alternatives Price 0.282 0.279 0.054 0.217 0.348 0.422*
(Product Taste 0.313 0.281 0.053 0.262  0.501
Properties) Health 0.405 0.385 0.081 0.225 0.514
Alternatives Fresh vegetables 0.367 0.444 0.131 0.074  0.746 0.741**
(Product Fresh fruit 0.520 0.474 0.114 0.199 0.742
Group) Dried herbal products 0.112 0.099 0.078 0.051 0.348

*0.10, **0.05, ***0.01 shows significant level
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In this part of the study, a network of purchasing deci-
sion models were established with the Analytical Net

B [= b

F.I.Tradihunall

F.2.0rganic

H.1Price

H2Taste

H3Heslth

— . —

F.3 Product manufacturad with good agricultural application l

DOI: 10.15316/SJAFS.2017.49

work Process and the questions raised were asked to
the consumers (Figure 1).

L]
G.1.To consume more products I

G.2.Consuming better quality products I

=k

-

.3 Consuming cheaper pmductsl

N
; '

A2 Agricultural products produced outside of Adana in the Mediterranean region

BEE D.LTV I
"
I / DX

Newspaper

D3 Internat

Figure 1
Analytic Network Process Model

3.3 Models with the Highest Likelihood of Consumers'
Adoption

From the local product preference model created with
the aid of ANP, the weights given by consumers to
various criteria and options were measured. Utilizing
these weights, the most suitable models that consumers
would prefer were determined by 0-1 integer pro-
gramming. In fact, the 0-1 integer model here tries to

i=1 =1

n
z Qijxy + z bz, = (max Qij + max by )y

t

I

k=1

x;:0 — 1, 2,:0 — 1, (2)

In Table 3, Best 3 models were offered to increase
consumption of local products. If the conditions speci-
fied in the first of these models are met, the benefits of
14 consumers in the first model, 13 in the second mod-
el and 12 in the last model will be maximized. The low
number of consumers included in the models indicates

A3 Apricultaral product produced in a region other than the Mediterranean region I v
| |
-H-H-\-‘-‘—\_;

B [=]

determine the maximum benefit to be gained by max-
imizing the choice of consumers according to the
weights given to the options or criteria. Yi: i. Consum-
er (0-1), x and z: possible selection criteria or alterna-
tives; N: number of consumers, m: number of criteria, t
= number of options, a: criterion weight, b: Option
weight

that there is generally no consensus among consumers.
As a main reason for this, it may be considered that
local product consciousness has not yet occurred. In
addition, for consumers to prefer more local products;
Model 1 shows; foods should be produced outside the
Mediterranean Region, must be a local labor force,
must be an organically produced product, be produced
from domestic seed, be found in agricultural product
market, advertised on TV, pay attention to quality
standards, be healthy product and fruit varieties. In
Model 2; foods should be produced outside the Medi-
terranean Region, using local labor force, being organ-
ic, producing from domestic seed, being found in local
product market, advertising should be done on TV, pay
attention to quality standards, foods should be vegeta-
bles and cheap. Lastly, in Model 3 foods should be a
local product produced in Adana, using local labor,
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produced with good agriculture practice, produced
from domestic seed, found in local product market,

advertised on internet, cheap and healthy product, es-
pecially fruits (Table 3).

Table 3
Consumers' likelihood of local product selection the top three models
I Model No
Criteria
Best 1 Best 2 Best 3
Alternative Produced in a region other ~ Produced in a region other Agricultural product
than the Mediterranean than the Mediterranean produced in Adana prov-
region region ince
Seed Domestic seed Domestic seed Domestic seed
Product Distribution Bazaar Bazaar Bazaar
Location
Contact Location TV TV internet
Labor Local Local Local
Production Shape Organic Organic Product manufactured

with good agricultural
practice

Preferences Related to Pur-
chasing in terms of Adana
Consumer

To consume more quality
products

To consume more quality
products

Consuming cheaper
products

Product feature

Health

Price

Health

Product group

Fresh fruit

Fresh Vegetables

Fresh fruit

Preferred number of

consumers

14

13

12

Percentage in total

15.05

13.98

12.90

In the Model 1 descriptive data is as follows: consum-
ers’ age above 23 (50.0 %), male (57.1 %), those who
completed high school in a city (35.7 %), spent their
childhood in a town or in a city (28.6 %), 200-499 TL
income bracket (64.3 %), show the most preferred
consumer profile of agricultural products produced
outside the Mediterranean region. The Model 2 is as
follows; consumers over the age of 23 (53.8 %), female
(53.8 %), those who completed high school education
in a town (30.8 %), those who spent their childhood in
a town (38.5 %) and 200 - 499 TL income bracket

(69.2 %) which is the most preferred consumer profile
for agricultural products produced outside the Mediter-
ranean region. In the Model3, consumers are in the 21-
22 age group (58.3 %), female or male (50 %), those
who completed high school education in a town or big
city (41.7 %), those who spent their childhood in a
village or town (16.7 %) and 200-499 TL income
bracket (58.3 %) shows the third consumer profile,
which will most prefer the local product by the students
(Table 4).
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Table 4
The three most likely likelihood of local product selection by consumer profiles

Top Models

Best 1 Best 2 Best 3

n % n % n %

Age of the Respondent 19-20 2 143 2 14 1 83
21-22 5 37 4 308 7 583

23 + 7 500 7 538 4 333

Gender Male 8 571 6 462 6 50.0

Female 6 429 7 538 6 50.0

Completed the high school in ~ Town 3 214 4 308 5 417
City 5 37 3 231 3 250

Big City 4 286 3 231 5 417

Spent childhood in Village 3 214 4 308 2 16.7
Town 4 286 5 385 2 167

City 4 286 1 77 1 83

Big City 3 214 3 231 4 333

Father’s Education Level Primary School 3 214 4 308 2 167
Secondary School 3 214 5 385 4 333

High School 4 286 2 154 2 167

University 4 286 2 154 4 333

Mother’s Education Level Primary School 3 214 6 462 3 250
Secondary School 5 357 5 385 3 250

High School 3 214 - - 4 333

University 1 71 1 77 1 83

Iliterate 2 143 1 77 1 8.3

Household Income Below 1000TL - - 2 154 - -
1000-1999 3 214 3 231 4 333

2000-4999 9 643 6 462 6 50.0

5000-9999 1 71 2 154 2 167

10000TL + 1 71 - - - -

Monthly Grant or Scholarship  Below 100TL 1 71 - - 1 83
100-199 2 143 3 231 3 250

200-499 9 643 9 692 7 583

500-999 2 143 - - 1 83

1000TL + - - 1 77 - -
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4. CONCLUSION

As a result of the study, with the help of BeCa ana-
lyze 3 different “local food consuming models” devel-
oped for the new generation of consumers who are also
university students.

Considering the findings of the study, it can be said
respondents who fell medium income bracket preferred
foods produced outside the region. Contrast with this
result respondents preferred local labor. When we

5. REFERENCES

Anonim (2016). Cukurova Universitesi Ogrenci Isleri
Daire Bagkanlig1 Kayitlari. Adana.

Chambers S, Lobb A, Butler L, Harvey K, Traill WB
(2007). Local, national and imported foods: A qual-
itative study. Appetite, 49(1): 208-213.

Culture of Wellness Report (2013).
https://www.hartman-group.com/acumenPdfs/local-
trend-2014-12-11.pdf, (Access Date: 01.06.2017).

DEFRA (2005). Food Miles Report.

Elliott GR, Cameron RC (1994). Consumer Perception
of Product Quality and the Country-of-Origin Ef-
fect. Journal of International Marketing, 2(2): 49-
62.

Feenstra G (2002). Creating space for sustainable food
systems: Lessons from the field. Agriculture and
Human Values, 19(2): 99-106.

Hartman Group (2007). Consumer Understanding of
Buying Local.
https://foodhubresources.files.wordpress.com/2015/
06/consumer-understanding-of-buying-local.  pdf,
(Access Date: 01.06.2017).

Kadanali E, Tercan S, Dagdemir V. (2016). Tiiketicil-
erin Yoresel Gida Uriinleri Tercihi: Erzurum ili
Ornegi. Uluslararast Katiimh 12. Ulusal Tarim
Ekonomisi Kongresi, Cilt 3: 663-672.

analyze other two groups it can be seen that their
monthly income bracket is quite same. But Model 2
respondents differs from other two by the product fea-
ture part as they care about the price. Other two groups
give importance to health. For this study it can be said
that income level is independent from product feature.

Finally, for future studies the reasons of “foods
preferred produced outside the Mediterranean Region”
fell the best two groups should investigate for adoption
of the term “local food”. Furthermore, the outcomes of
the study could be helpful for the decision makers of
health and food sectors while creating new policies.

Lee R (2000). Shelter from the storm? Geographies of
regard in the worlds of horticultural consumption

and production, Geoforum, 31(2): 137-157.

Martinez S (2010). Local food systems; concepts, im-
pacts, and issues. Diane Publishing.

Newbold P, Carlson W, Thorne, B (2012). Statistics for
business and economics. Pearson.

Organic and Natural Report (2016).
http://store.hartman-group.com/content/organic-and
natural-2016-report-overview.pdf, (Access Date:
01.06.2017).

Saaty TL, (2007). The analytic hierarchy and analytic
network measurement processes: applications to
decisions under risk. European Journal of Pure and
Applied Mathematics, 1(1): 122-196.

Seyfang G (2004). Consuming values and contested
cultures: A critical analysis of the UK strategy for
sustainable consumption and production. Review of
Social Economy, 62(3): 323-338.

Sahin AN, Miran B (2014). Izmir ilinde Yerel Tarimsal
Uriinlere liskin Tiiketici Tercihlerinin Analizi: Bir
Analitik Ag Siireci Uygulamasi. XI. Ulusal Tarim
Ekonomisi Kongresi, 3-5 Eyliil, Samsun.

Sahin AN, Miran B, Cift¢i K, (2016). Yerel Uriin Tii-
ketimini Arttirmaya Déniik En Iyi Alternatif Mo-
dellerin Belirlenmesi. Uluslararas: Katilimli 12.
Ulusal Tarim Ekonomisi Kongresi, Cilt 1: 653-662.

Weatherell C, Tregear A, Allinson J (2003). In search
of the concerned consumer: UK public perceptions
of food, farming and buying local. Journal of Rural
Studies, 19(2): 233-244.



ISSN: 2458-8377

162

Selcuk J Agr Food Sci, (2017) 31 (3), 162-168

DOI: 10.15316/SJAFS.2017.50

Selcuk Journal of Agriculture and Food Sciences

International Competitiveness of the Turkish Olive Oil Sector

Figen CUKUR !, Nevin DEMIRBAS %, Evren GOLGE *

! Sitki1 Kocman University, Milas Vocational School, Department of Management and Organization, Mugla, Turkey
% Ege University, Agricultural Faculty, Department of Agricultural Economics, izmir. Turkey
® Cumhuriyet University, Faculty of Engineering, Food Engineering Department, Sivas, Turkey

ARTICLE INFO

ABSTRACT

Acrticle history:

Received date: 10.10.2017
Accepted date: 12.12.2017

Keywords:

Revealed Comparative Advantage
Balassa Index

Vollrath Index

Specialization Coefficient

Net Export Ratio

Turkey, with its olive oil production and export potential, is one of the leading
countries in the world. For this reason, it is a direct contribution to the econo-
my of the country which helps Turkey maintains the sustainable competition
superiority in changing international trade conditions in the olive oil sector.
The objective of this study was to analyze the international competitiveness of
the Turkish olive oil sector with different indicators. Balassa and Vollrath
Indexes were used for measuring the international competition level of Turkey
in the olive oil sector. In addition to these indexes, other indicators such as the
export/import ratio, import penetration ratio, openness to international compe-
tition, net export ratio and specialization coefficient were also used in the
study. The aforementioned indicators were also used for making comparisons
with important producer countries. One of the main results of the analyses was
that Turkey has important advantages in the global olive oil trade. Turkey’s
openness to international competitiveness was 0.10% which is a figure lower
than those of all the other countries. This is a finding which proves that the
olive oil industry in Turkey has almost zero dependency to other countries.
However it does not have sufficient international competitive advantage when
compared with other leading countries in olive oil production and exportation.

1. Introduction

Turkey is among the most important olive oil pro-
ducer countries in the world and has a huge potential
for the production and trade of olive oil. In global olive
oil production, Turkey ranks 5th after Spain, Italy,
Greece and Tunisia. Of the total global olive produc-
tion areas 8.06% belongs to Turkey in addition to
8.24% of the olive production ratio and 6.21% of olive
oil production. Olive oil exportation amount of Turkey
in the year-2013 was equivalent to 92.097 tons and
exportation value reached 294.543 thousand dollars.
As of 2013, 5.41% of the cumulative global olive oil
exportation ratio and 4.38% of the exportation value
belonged to Turkey (FAO, 2016). Turkey ranks 4th
with a capacity of 115.003 thousand dollars globally

* Corresponding Author email: nevin.demirbas@ege.edu.tr

with respect to value of the exportation activities
performed by table-olive exporter states. With a
natural olive oil export value of 141.079 thousand
dollars, Turkey is ranked 6th after Spain, Italy,
Greece, Tunisia, and Portugal with respect to natu-
ral olive oil exportation value. USA, Australia,
Bahrain, United Arab Emirates, Brazil, China, In-
donesia, the Philippines, South Africa, South Korea,
India, Japan, Canada, Qatar, Kenya, Colombia,
Malaysia, Mexico, Russian Federation, Senegal,
Chile, Thailand, Ukraine, and Jordan are listed
among the countries that Turkey exports olive oil to
(GTHB, 2014).

The objective of this study was to analyze via

**This study was presented as an oral presentation at the 8th International Agriculture Symposium (AGROSYM 2017) in Bosnia and

Herzegovina on 5-8 October 2017.
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various indicators the competitive power of Turkey
which has a noteworthy position among the strongest
olive oil exporters by virtue of its tremendous potential
in production as well as exportation in the olive oil
sector.

2. Material and Methods

Key material of the study was comprised of statis-
tics acquired from FAO. Turkish olive oil export has
two different varieties that export of both extra virgin
and refined olive oils. Because the data for this study
were obtained from FAO, virgin olive oil export data
was analyzed.

This study, which extended to a decade between
2004/2013 was prepared on the basis of relevant stud-
ies within the national and international literatures.

A significant number of studies have already been
executed in which a variety of methods were applied in
order to put forth a comparative analysis on the com-
petitiveness prevalent among different sectors and
products in Turkey.

A range of indices have been harnessed to detect
competitive power. Of particular note are indices in
the studies of Liesner (1958), Balassa (1965 and 1977),
Kunimoto (1977), Donges & Riedel(1977), Bow-
en(1983), Balassa & Noland(1989) and Vollrath(1991)
utilized to measure international competitive power.
Indices that were most widely applied in studies meas-
uring competitiveness in different sectors in Turkey
were Ballassa and Vollrath (Cakmak, 2005, Tosun &
Demirbas, 2008; Fidan 2009, Coban et al., 2010; Filiz-
tekin & Karaata, 2010; Giilmez, 2012; Oztiirk et al.,
2013; Tunalioglu et al., 2013; Arisoy 2014; Erkekoglu,
2014; Yurttangikmaz et al., 2014). It has also been
noted that the Balassa Index is the most applicable
method for the analyses of standard and non-durable
consumer goods (Saragoglu, 2015). Hence the primary
method was that of Balassa’s Revealed Comparative
Advantages Index (RCA) in this method that examined
a standard food product; but a number of other indices
were also utilized alongside it. Balassa’s RCA ap-
proach hypothesizes that actual form of comparative
advantage can only be obtained from the data collected
after commercial exchange (Balassa 1965; Sahinli,
2011).

(B1) RCAIj= (xij / Xj)! (xiw / Xw)
xij : exports of product i by country j
Xj : total exports of country j

xiw : world exports of product i

Xw : total world exports

RCAIj shows Revealed Comparative Advantages
Index for product i by country j. If RCA>1: it means

that country j has a comparative advantage in terms of
product i. To put it in other words, the share of this
product in the total exportation share is greater than its
share in global trade. If RCA<1: it means there is a
comparative disadvantage in this particular product.

This method which failed to incorporate the role of
importation was criticized in some circles since it could
lead to misleading conclusions particularly for specific
cases in which the size of a country also mattered. A
novel index was thus designed on the basis of loga-
rithmic form of RCA Index, which was later revised by
Balassa to stave off the aforementioned criticisms
which was then readjusted by taking into consideration
the importation volume of the country as well. In this
equation, X and M alternately stand for exportation and
importation, i stands for the country, j stands for prod-
uct/industry, whereas t stands for product/industry
group (Seymen, 2009).

BI2=In (X i j/ X nj) / (X ir / X nr)

Vollrath (1991) on the other hand claims data net
trade effect should also be accounted for when compu-
ting the exportation and importation indices. Providing
three alternative definitions for Revealed Comparative
Advantages Vollrath described the first indicator which
encompassed not only exportation but importation as
well as Relative Trade Advantage (RTA). This index is
computed as the difference between Relative Exporta-
tion Advantage (RXA) that is equal to Balassa Index
and Relative Importation Advantage (RMA).

(V)RMAij=(Mij/Mnj)/ (M ir/Mnr)
RXAij=BI=(Xij/ Xnj)/(Xir/Xnr)

(VI12)=Ln RXA=Ln Bl =In ((X i j/ X nj) / (X'ir/ X nr)
RTA ij = RXA ij — RMA ij

(V13) RCij = Ln (RXAij) — Ln (RMAij)

RTA ij = relative trade advantage of country j in prod-
uct i

RXA ij = relative export advantage of country j in
product i

RMA ij = relative import advantage of country j in
product i

RC ij = relative comparative advantage of country j in
product i

X = export
M =import
n = expectancy of all of the products

r = expectancy of world
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Vollrath argues that positive values of the three
aforementioned indices (RTA, RXA and RC) point to a
comparative advantage while negative values indicate a
comparative disadvantage (Cakmak, 2005).

Other indicators (DPT, 2007) stated below were
used in this study for measuring competitiveness in a
more detailed format. These were;

a. Specialization coefficient: this coefficient is defined
as the ratio of domestic production in the i indus-
try/sector to domestic consumption of the i"" good,
including imports.

b. Import penetration ratio: (import / domestic con-
sumption) *100,

C. Openness to international competi-
tion:(export/production)+(1-export/production *(import
/ domestic consumption),

d. Net export ratio: (export -import)/ (export +import)
and,

e. Export / import ratio
3. Results and Discussion

The first step in this section was to prepare compet-
itiveness indices according to Balassa and Vollrath.
Other particular indicators were measured afterwards in
the method section of the study. Comparisons were
conducted in this study with respect to Spain, ltaly,
Greece, Tunisia and Turkey which were collectively
ranked as the global olive oil exportation leaders as
was evidenced by the mean scores collected between
2011/2013.

When BI and VI2 table values for the period be-
tween 2004/2013 were examined it can be observed
that Tunisia and Spain have quite a high value of com-
parative advantage but it also appears that this ad-
vantage fluctuated with respect to years and slumped
down eventually (Table 1). On the other hand it was
identified that Greece’s comparative advantage tended
to increase in recent years. As of year 2013, Tunisia
(BI=64. 890 and VI12=4.173) was ranked the first in
terms of comparative advantage which was subse-
quently followed by Greece (BI=20.171 and

Table 1

V12=3.004), Spain (BI=11.101 and VI12=2.407), Italy
(BI=7.760 and V12=2.049) and Turkey (BI=3.477 and
V12=1.246).

Other indicators related to competitive power of vi-
tal exporters in the olive oil sector were as displayed in
Table 2. Import penetration ratio as of 2013 was 82.362
% in Italy, which indeed is quite a high percentage. In
Spain, despite being one salient exporter country, near-
ly one hundred percent of domestic demand in olive oil
is met through importation which is an evidence put-
ting forth that Spain olive oil industry is importation-
intensive and outward-oriented. In import penetration
ratio Italy is followed by Spain with a percentage of
23.410 %. As of the very same year import penetration
ratio was 2.782 % in Greece and 1.082 % in Tunisia.
Turkey, with its 0.097 % import penetration ratio, has
the lowest value compared to the rest of the analyzed
countries which proves that olive oil importation of
Turkey has a negligible position in domestic demand.

Turkey’s openness to international competition was
0.10 % which is a figure lower than those of all the
other countries. This is a finding which proves that the
olive oil industry in Turkey has almost zero dependen-
cy to other countries. However this ratio was highest in
Italy with a percentage of 82.40 % and this high figure
is an indication that olive oil industry in Italy is re-
markably outward-oriented. Italy is followed by Spain
with a ratio of 23.40 %, Greece with a ratio of 2.80 %
and Tunisia with a ratio of 1.10 %.

The country with the highest net export ratio as of
the year 2013 was Turkey with a ratio of 99.798 %
followed by Tunisia with a ratio of 99.411 %, Greece
with a ratio of 95.350 % and Spain with a ratio of
70.605 %. Italy with a ratio of (-) 14.146 % was the
country with the lowest export ratio. The same results
are also available for export-import ratios of the coun-
tries.

Tunisia ranks the first with a specialization coeffi-
cient of 4.654. This is an indication that Tunisia is self-
sufficient and has a high level of specialization in the
olive oil industry. Greece comes after Tunisia with a
figure of 2.141; Spain with a figure of 2.125 and Tur-
key with a figure of 1.959. Italy had the lowest (0. 796)
specialization coefficient.

Competitiveness Indexes of Important Exporting Countries in the Olive Oil Sector (2004-2013) (www.fao.org)

Countries Years
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Bl 10.124 9.136 8.899 | 11.528 | 12.364 | 12.254 13.914 | 13.855 | 12.776 | 11.101
P4 BI2 1.804 1.580 1.329 2.406 2.496 2.651 2.808 2.852 2.520 1.561
; Vi 1.727 1.957 2481 1.057 1.037 0.855 0.827 0.802 1.053 2.327
VI2 2.315 2.212 2.186 2.445 2515 2.506 2.633 2.629 2.548 2.407
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VI3 1.768 1.541 1.278 2.389 2.478 2.663 2.822 2.850 2.496 1.562
Bl 8.202 8.380 8.070 6.796 7.457 7.439 8.082 8.772 8.625 7.760
> BI2 4.866 4,912 4.810 5.035 5.209 5.375 5.415 5.597 5.611 5.466
3:' Vi 7.918 7.367 7.162 6.683 7.104 6.333 7.027 7.173 7.233 6.399
= VI2 2.104 2.126 2.088 1.916 2.009 2.007 2.090 2.172 2.155 2.049
VI3 0.035 0.129 0.119 0.017 0.049 0.161 0.140 0.201 0.176 0.193
Bl 5871 | 12577 | 11.840 | 12.975 | 11.334 | 11.907 10.833 | 12.624 | 15.673 | 20.171
w BI2 2.370 3.919 4.304 4.015 4.386 4.198 3.851 4.528 5.050 4.203
(HJj Vi 0.569 0.260 0.168 0.238 0.144 0.177 0.227 0.137 0.103 0.301
% VI2 1.770 2.532 2472 2.563 2.428 2477 2.383 2.536 2.752 3.004
VI3 2.334 3.880 4.253 3.998 4.369 4.209 3.865 4.525 5.026 4.205
BI 2.700 4.469 2.376 2.269 1.152 1.711 1.082 0.769 1.153 3.477
> BI2 7.053 6.696 7.601 7.743 8.370 7.476 7.716 5.984 6.072 6.353
g Vi 0.002 0.006 0.001 0.001 0.000 0.001 0.000 0.002 0.003 0.006
,2 VI2 0.993 1.497 0.865 0.819 0.141 0.537 0.078 | -0.262 0.142 1.246
VI3 7.017 6.656 7.549 7.727 8.353 7.487 7.730 5.982 6.048 6.355
BI 70.608 | 43.866 | 72.599 | 62.707 | 68.040 | 60.370 | 52.891 | 38.839 | 56.852 | 64.890
< BI2 | 10.794 | 11.107 | 10.780 | 10.694 | 11.662 | 12.038 12.067 | 11.634 | 12.902 | 11.597
g Vi 0.182 0.079 0.164 0.215 0.102 0.066 0.059 0.076 0.032 0.116
E VI2 4.257 3.781 4.285 4.138 4.220 4.100 3.968 3.659 4.040 4,173
VI3 5.963 6.325 6.090 5.676 6.502 6.824 6.791 6.237 7.467 6.324
Table 2

Other Indicators Related to Competitive Power of

(www.fao.org)
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Vital Exporters Countries in the Olive Oil Sector (2004-2013)

Countries

Indicators

Years

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

SPAIN

Import penetra-

tion ratio

23.196

27.888

17.663

9.563

11.600

7.594

6.962

6.082

9.419

23.410

Openness to inter-
national competi-

tion

0.232

0.279

0.177

0.096

0.116

0.076

0.070

0.061

0.094

0.234

Net export ratio

71.509

64.860

58.963

82.437

84.479

86.398

89.110

89.398

83.649

70.605

Export- import

ratio

6.020

4.692

3.874

10.387

11.886

13.704

17.366

17.865

11.232

5.804

Specialization

coefficient

2.164

2.029

1.508

1.898

2.263

1.965

2.139

2.026

1.964

2125
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Import penetra-
. ) 65.321 70.199 72.624 63.610 61.484 67.580 75.476 76.495 74.311 82.362
tion ratio
Openness to inter-
national competi- 0.653 0.702 0.726 0.636 0615 0.676 0.755 0.765 0.743 0.824
> | tion
g
i -23.629 -13.588 -16.929 -25.943 -23.091 -22.840 -24.386 -23.261 -19.281 -14.146
,f Net export ratio
Export- import
. 0.618 0.761 0.710 0.588 0.625 0.628 0.608 0.623 0.677 0.752
ratio
Specialization
. 0.750 0.832 0.790 0.738 0.769 0.749 0.704 0.711 0.760 0.796
coefficient
Import penetra-
i ) 2.964 1.288 0.775 1.575 0.809 1.401 1.882 0.918 0.605 2782
tion ratio
Openness to inter-
national competi- 0.030 0.013 0.008 0.016 0.008 0.014 0.019 0.009 0.006 0.028
L .
O | tion
i
% Net export ratio 67.215 92.682 95.941 92.866 94.840 93.273 89.820 95.593 97.900 95.350
) -
Export- import
) 5.100 26.331 48.277 27.035 37.757 28.729 18.647 44.380 94.244 42.007
ratio
Specialization
. 1122 1.326 1.366 1.410 1.297 1.388 1.332 1.398 1.564 2,141
coefficient
Import penetra-
i 3 0.028 0.457 0.011 0.009 0.002 0.005 0.003 0.017 0.007 0.097
tion ratio
Openness to inter-
national competi- 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
> .
i | tion
x -
% Net export ratio 99.891 99.764 99.955 99.955 99.977 99.960 99.956 99.543 99.890 99.798
H E -
Xport- import 8580.50 | 4947.50 181953
) 1838.222 846.861 4464.700 4459.889 4585.250 436.621 990.290
ratio 0 0 8
Specialization
. 1.520 4.863 1.483 1.391 1.208 1.256 1.127 1.074 1.129 1.959
coefficient
Import penetra-
B ; -0.730 0.255 -0.458 3.547 -6.945 2.315 0.437 3.484 0.314 1.082
tion ratio
Openness to inter-
national competi- -0.007 0.003 -0.005 0.035 -0.069 0.023 0.004 0.035 0.003 0011
< .
o tion
% Net export ratio 99.445 99.531 99.690 98.840 99.308 99.722 99.470 99.132 99.838 99.411
~ -
Export- import 1235.28
. 359.141 425.568 644.929 171.413 287.971 719.228 376.374 229.506 338.643
ratio 2
Specialization
. -1.613 2.082 -1.948 7.044 -18.930 17.628 2.641 8.961 4.870 4.654
coefficient
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Turkey is among the top-ranking states in the pro-
duction and exportation within the global olive oil
sector. Irrespective of its superior position, Turkey still
falls short in sufficiently benefiting from its advantage
in the global olive oil exportation activities. According
to the findings of this study, Turkey has rather signifi-
cant advantages in many respects in the global olive oil
exportation with respect to the analyzed comparative
advantages criteria. According to the literature, Tur-
key's olive oil exports are directly affected by domes-
tic, foreign prices and exchange rate fluctuations. It is
stated that the floating exchange rate policy imple-
mented since 2001 in Turkey is more advantageous for
exporting olive oil (Tunalioglu et al., 2013).However,
it still lags behind in terms of competitive advantage
when compared with international leaders in the global
olive oil production and exportation in spite of such
advantages. Therefore, factors that affect exportation
performance should also be analyzed so as to further
increase Turkey’s current position and robust potential
in olive oil exportation within that context. Turkey
should set its olive oil production and trade policies
(Tiirkekul et al., 2010) by taking into account the ad-
vantages against global market and rival countries.
Turkey should boost its quality-focused activities
(Cukur et al., 2015; Ozden & Dios-Palomares, 2016) in
order to reach this objective and sustain its competitive
power in international markets. In line with this objec-
tive, it is suggested to pay particular attention to the
required technical (and financial studies, R & D in
particular, and that all key measures are taken to trigger
a boost in the overall efficiency.
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Tractor and agricultural machinery accidents happened in the last 20 years in
Cumra town of Konya province were investigated in this study. All of the
producers involved in accidents constituted research population. Complete
enumeration method was used and questionnaires were applied to 43 agricul-
tural enterprises through face-to-face meetings. Survey results revealed that
95.30% of the enterprises were dealing with plant production activities and
average land size was 189.7 da. Number of individuals per accident was identi-
fied as 1.74; 95.30% of the individuals involved in accidents were male; a
tractor was involved in 41.90% of the accidents and 20.90% of these accidents
happened with a trailer. Of the investigated accidents, 39.505 happened while
working in the field; 58.105 happened afternoon; 34.90% happened as rollover.
With regard to reasons of accidents, 32.60% were resulted from inattention,
20.90% resulted from pto-shaft accidents, 11.60% were resulted from over-
loads and surface impurities, 7.0% were resulted from lack of safety measures,
4.705 were resulted from overspeed and 2.30% were resulted from organ
caught-ins to belt-pulley.

1. Introduction

Engine power is used in agricultural machinery.
Both the power of tractors and operational capacity of
agricultural machinery are continuously increasing in
Turkey. Therefore, proper mechanization machinery
should be operated at proper settings for high efficien-
cy of these machinery. They should be well-maintained
and operated along with the recommendations or direc-
tions of the manufacturer and scientific factsheets.
Agricultural machinery should have ergonomic and
safe designs for humans.

Economy of several developing countries primary
depend on basic industries and majority of their popu-
lation deal with agricultural activities. In Turkey, num-
ber of people employed in agricultural sector is around
5.6 million and such a number constitute about 21.5%
total employment. In European Union, the number of
people employed in agriculture is around 12.6 million
and such a number has a share of 5.9% in total em-
ployment. Agrarian population is about 21 million in

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

Turkey and such a population corresponds to 28% of
country population. However, such a population is
about 28 million in European Union, but this popula-
tion corresponds about 6% of total population (Anon-
ymous 2017). In other words, agricultural population is
quite high in Turkey.

In Turkey, agrarian population has quite low educa-
tion levels, thus agricultural machinery are operated
unconsciously most of the time and serious accident
risks are emerged. Therefore, detailed research is need-
ed to identify risk items to reduce agricultural machin-
ery-originated accidents, to minimize such accidents
and to investigate the accidents occurred in agricultural
sector. In Turkey, only the accidents with casualties or
severe injury occurred over the motorways are record-
ed. Thus, sufficient data are most of the time unavaila-
ble to identify or analyze agricultural machinery acci-
dents.
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Dogan (1992) investigated agricultural machinery
operational safety issues in Cukurova region, Ozkan
(1996) investigated the risk factors for the accidents
involving tractor and agricultural machinery in Konya
region, Oz (2005) in Aegean region, Biilbiil (2006) in
Ankara province, Akbolat et al. (2007) in Isparta re-
gion, Oztiirk (2008) in Tokat province, Yiicel (2012) in
Erzurum province, Yildirim and Altuntag (2015) in
Tokat province, Akpinar and Yildirim (2016) in Trakia
region investigated tractor and agricultural machinery
accidents. Additionally, Perktas (2007) carried out a
nation-wide study and investigated accident reports
involving tractors. Myers et al. (2009) indicated that
tractors caused about 46% of the injuries in agricultural
laborers. Myers and Hendricks (2010) indicated that
age, type of farm, region and the relations of casualty
with the farm influenced the death ratios in tractor
rollovers and reported that death ratios in tractor rollo-
vers decreased by 28.5% between the years 1992 and
2007. Murphy et al. (2010) indicated that there were
about 4.2 million tractors in the USA, average tractor
age was over 25 years and majority of the tractors
manufactured before 1985 was missing of rollover
protective structures (ROSP). Yurtlu et al. (2012) in-
vestigated risk perceptions in operation of agricultural
machinery, Giligercin et al. (2016) assessed job safety
and occupational health attitudes of agricultural engi-
neers. Patel et al. (2017) carried out a study in the USA
and indicated that nonfatal agricultural injuries were
mostly assessed through national surveys, data quality
were most of the time insufficient, data were mislead-
ing and were not integrated into the current systems.

Reliable data should be gathered to take and devel-
op preventive measures for agricultural accidents, in-
tervention measures should be developed to prevent
casualties in accidents, the conditions creating injury
and death of people under risk should be foreseen.
There aren’t any studies in literature about agricultural
machinery accidents in Konya province and towns and
there is a lack of information on this issue. Therefore,
the present study was conducted to investigate agricul-
tural machinery accidents.

2. Materials and Methods

This study was conducted in Cumra town of Konya
province in 2016. Cumra town had a diverse cropping
patterns, large agricultural fields, irrigated fields, land
consolidation projects and quite many number of agri-
cultural machineries. That is way, the town was select-
ed as the study area. Face-to-face meetings were per-
formed with 42 village mukhtars of the region. Within
the scope of this study, as stated by the mukhtars,
number of agricultural enterprises with an occupational
accident was identified as 59. All of these producers
involved in accidents constituted research population.
Complete enumeration method was used and question-
naires were tried to be applied to agricultural enterpris-
es through face-to-face meetings. However, 11 produc-

ers of the population were abstained from participating
into the study. Also, 5 questionnaires were not taken
into consideration because of inconsistent responds to
survey questions. Therefore, 43 questionnaire forms
were assessed within the scope of this study. Data were
subjected to statistical analyses with SPSS statistical
software. Frequencies, percent and mean values were
used in data assessments.

3. Results and Discussion

3.1. General characteristics of the agricultural enter-
prises involved in agricultural machinery accidents

Of the participant enterprises involved in tractor
and agricultural machinery accidents, 95.30% were
dealing with plant production activities and 4.70%
were dealing with livestock production activities. Par-
ticipant enterprises had a total of 6 650 da irrigated
lands and the average per enterprise was 154.65 da.
While 11.60% of the enterprises did not have irrigated
lands, 23.26% has irrigated lands size over 200 da.
Total dry farm land size was 1 507 da, average dry
farm lands size was 35.05 da and 72.10% did not have
dry farm lands. Total land size was 8 157 da, average
land size was 189.70 da and 37.20% of the enterprises
had a land size of over 200 da. Average land size is 68
da in Turkey, so the present values were quite higher
than country average (Anonymous, 2017a). In other
words, Cumra town has almost triple land size of coun-
try average.

3.2. Status and age of individuals involved in accidents

According the survey results, total number of indi-
viduals involved in agricultural accidents was 76,
number of individuals involved in each accident varied
between 1-12 and average number of individuals ef-
fected by each accident was 1.74. High number of
effected individuals per accident was because trailers
and tractors were mostly used to transport agricultural
laborers.

Of the individuals involved in agricultural machin-
ery accidents, 81.40% were family members, 11.60%
were non-family members and 2.30% were permanent
or temporary workers or neighbor children (Figure 1).

Since the agricultural enterprises of the town com-
monly meet their labor needs from the household, in
other words they were mostly composed of small-size
enterprises, the individuals involved in accidents were
mostly family members.

Of the individuals involved in agricultural acci-
dents, 95.30% were male and 4.70% were female. Age
of individuals involved in accidents varied between 7-
80 years. Considering the age groups of the individuals
involved in accidents, the ages of 37, 42 and 44 had the
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greatest frequency (7%), 18.60% were under 18 years
and 9.30% were over 65 years (Figure 2).

Of 33 individuals affected from the accidents,
60.60% were female and 39.40% were male. Ages of
affected individuals varied between 6-58 years with the
greatest frequency (9.10%) in 18, 20, 40 and 45 years
age groups. Since the enterprises of the town are most-
ly composed of family enterprises, the individual af-
fected from the accidents had a broad range of age
groups. In other words, every age group provide sup-
ports in performance of production activities in family
enterprise.
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Relativeness of the individuals involved in accidents
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Age groups of individuals involved in accidents (years)

3.3. Driver license and training status of the individu-
als involved in accidents

Of the individuals involved in accidents, 72.10%
had a driving license and 27.90% did not have any
driving licenses. In other words, 27.90% were unli-
censed. Such a number is quite high.

Considering the educational levels of the individu-
als involved in accidents, 41.90% were primary school
graduates, 23.30% were high school graduates and
20.90% were secondary school graduates (Figure 3).
The ration of university graduates was 7%. Low ratio
of university graduates may be effective in having high
agricultural machinery accident ratios. High education-
al levels will probably reduce number of accidents
occurred in agricultural sector.
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Educational levels of the individuals involved in acci-
dents

3.4. The status of the individual at the time of accident

The status of the individuals involved in accidents
at the time of accident is presented in Figure 4. Of the
participant individuals, 65.10% was determined that
they were driving tractor and operating agricultural
machinery at the time of accident, 7% was determined
that they were working either in their own business or
working as day-laborer in some else’s business and
9.30% was determined that they were present in the
site of the accident for any reasons. Also, 2.30% was
determined that they were near by the tractor driver, or
were travelling to the working place with trailer or
controlling the operation of the combine harvester in
the field.
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Status of the individuals involved in the accident at the time of accident
3.5. The tractor and agricultural machinery involved in cluded trailers and such accidents mostly resulted in
accident injury or death of the individuals carried in trailers. Of

the accidents, 9.30% included thresher machinery and
4.7% included combine harvesters. These agricultural
machinery accidents were followed by the accidents
involving other machineries presented in Figure 5.

A tractor was involved in 41.90% of the accidents.
These accidents mostly happened as rollover, overturn
and crashing. The second largest accident group in-
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Figure 5
Ratios of tractor and other agricultural machineries involved in accidents
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3.6. Data about the tractor and combine harvester
involved in accidents

The data about the tractor and combine harvesters
involved in accidents are provided in Table 1.

Table 1

Traffic compliance of tractor and combine harvesters
involved in accidents

Tractor / Combine harvester Quantal Response

Yes No
Traffic insurance 51.20 48.80
Traffic inspection 55.80 44.20
Beacon lamp 53.50 46.50
Periodic maintenance 95.30 4.70
Tractor standard cabin 46.34 53.66

According to survey results, 48.80% of the tractors
and combine harvesters involved in accidents did not
have traffic insurance and 44.20% did not have traffic
inspections. It was also observed that 53.66% of the
tractor in the region did not have a cabin and the only
4.70% of the other tractors had a protective safety roof.
In other words, 48.78% of the tractors did not have a
cabin and a protective safety roof. About 46.50% of the
tractors did not have beacon lamps and such a lack of
these warning lights increased the risk of accident.
Maintenance is also a significant factor in tractor acci-
dents and 4.70% of the tractors did not have their peri-
odical maintenance done.

The age of tractors involved in accidents are pre-
sented in Figure 6. Model year of 1973 had the greatest
ratio and it was followed respectively by the model
years of 1967,1969, 1974, 1975, 1976, 1984, 1987,
1996 and 1998 (4.7%). It was remarkable herein that
the ratio of the tractors with a model year of 2005 or
over was 17.07%. Model years of the combine harvest-
ers varied between 1975 and 1995.

It was observed that guarantee periods of the trac-
tors and combine harvesters already ended by the time
of accident, but enterprises (except for two of them —
4.60%) had on-time maintenance. Of the tractors and
combine harvesters involved in accidents, 72.10% had
the latest maintenance six months ago, 23.30% had a
month ago and 2.30% had a year ago. Maintenance was
not performed in one enterprise.

3.7. Occurrence of agricultural accident

Present findings revealed that accidents happened
in town covered the last 20 years and 70% of the acci-
dents happened in the last 10 years. Of the accidents,
44.20% were not reported to authorities since the trac-
tors were mostly uninsured (48.80%), individuals were

slightly wounded or serious material damages were not
observed in these accidents.
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Figure 6

Models of the tractors involved in accidents

3.7.1. The place where the accident happened

Of the agricultural accidents considered within the
scope of the study, 39.50% happened while working
over the fields, 23.30% happened over the motorways,
11.60% happened over the field roads between the
enterprise center and the field, 9.30% happened over
the village road and 4.70% happened over the rail-
roads. The accidents happened during field works oc-
curred with an agricultural machinery operated by
tractors. The accidents happened over the roads were
mostly resulted from the mistakes of tractor operator
and these accidents were mostly occurred as rollover or
run-off-road. The accidents happened in enterprise
center were mostly occurred as fall-off from the park-
ing tractors or trailers.

3.7.2. Time of accident

Present findings revealed that majority of the acci-
dents happened afternoon (58.10%) and the least hap-
pened at evening hours (2.30%). About 20.90% of the
accidents happened in noon time frame, 14.0% hap-
pened at morning time frame and 4.70% happened at
night time frame. The high ratios at afternoon hours
were mostly because individuals kept working after
lunch without having sufficient resting after lunch.

3.7.3. How the accident happened
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Of the accidents, 34.90% happened as rollover
(Figure 7). Tractor rollovers are usually resulted from
overloads of the tractor and trailers. In present study,
37.50% of rollovers were resulted from overloads of
trailers. About 30.20% of agricultural accidents hap-
pened as agricultural machinery entanglement. Lack of
protective devices or parts over the rolling sections of
the tractors or machinery and lack of proper job-suits
increased the risk of accidents. The remaining acci-
dents happened as traffic accident (18.60%), run over
(11.60%) and squeeze in three-point linkage system
and hit by combine harvester.
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Figure 7
Occurrence of accidents

3.7.4. Surface conditions over which the accident hap-
pened

Survey results revealed that the ground or surface
over which accidents happened was wet and slippery in
4.70% of the accidents and dry in 95.30% of the acci-
dents. Considering the surface types of the accidents, it
was observed that 67.40% were soil, 25.60% were
asphalt and 7.0% were agricultural field with green
plant cover. The accidents over asphalt surface were
mainly occurred as crush of tractors with the other
vehicles. Considering 34 accidents involving tractors
and combine harvesters, it was observed that 29.40%
of the accidents happened over stabilized roads,
23.50% happened over slopes, 17.60% happened over
curves, 2.90% happened over ploughed fields and
5.90% happened over bumpy or plowed lands.

3.8. Status of the agricultural machinery involved in
accident at the time of accident and reason of accident

The status of the tractor or combine harvester at the
time of agricultural accident is presented in Figure 8.

Present findings revealed that 46.50% of the accidents
happened while the agricultural machine was in opera-
tion, 39.50% happened while driving over the roads
and 7.0% happened in parking position. The least ratio
(2.30%) was observed for repair and maintenance,
machine setting or cleaning of stucked pieces.
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The work done by the individuals at the time of acci-
dent

The reasons of accidents involving agricultural ma-
chineries and happened in Cumra town are presented in
Figure 9. Survey results revealed that 32.60% of the
accidents were resulted from inattention, 20.90% were
resulted from pto-shaft accidents, 11.60% were result-
ed from overloads and rough surface and 7.0% were
resulted from lack of safety measures. The least ratios
were observed for overspeed (4.70%) and organ rap-
tures of belt and pulley (2.30%).

In six accidents in which humans were carried with
the tractors involved in accidents, humans were carried
over mudguards in half of them and in trailers in the
other half. In accidents in which a part of the body was
caught up in tractor shaft or guide pulleys (23.26%),
jacket or shirt sleeves were caught in (8 accidents),
headscarf was caught in (1 accident) and trouser
sleeves were caught in (1 accident). A question was
asked to survey participants about the guards of mov-
ing parts (shaft and belt-pulley) (for 15 accidents),
46.70% indicated that guards were removed, 40.0%
indicated that there were not any guards at all and
13.30% indicated that guards did not exist in original
machinery.
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Reasons of accidents

3.9. How the individuals were influenced from the
accidents

3.9.1. Physical influence ratios of the accidents

Of the individual involved in accidents, 32.60%
were not influenced at all, again 32.60% were slightly
influenced, 11.60% heavily wounded, 7.0% became
physically disabled and 16.30% died. Of the other
individuals involved in accidents (33 of them), 20 were
not influenced from the accidents (60.61%), 11 were
slightly wounded (33.33%), 1 was heavily wounded
(3.03%) and 1 died (3.03%). In general, of all individu-
als involved in agricultural accidents, 44.74% were not
influenced at all and 9.21% of the accidents end up
with death.

For 36 accidents which was not ended up with
death, influences of accidents on body parts of the
individuals involved in accidents are presented in Fig-
ure 10. Survey results revealed that one hand of indi-
viduals was wounded (22.75%), one leg was wounded
(22.72%) and chest section was wounded (13.64). The
least ratio (9.09%) was observed for head section and
for total loss of an arm.

3.9.2. First-aid to individuals involved in accidents

It was observed that first-aid was provided in
37.20% of the agricultural accidents (in 16 accidents)
happened in town. In those accidents, first-aid was
provided by the people around the accident in 25.0% of
them and health-care professional provided first-aid in
75.0% of them.
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Figure 10
Body parts influenced from the accidents

3.9.3. Off-days of the individuals involved in accidents

In agricultural accidents without casualties, 47.22%
of the individuals involved in accidents had a week off-
days, 19.44% had three months off-days, 11.11% had
one month and six month off-days. The lowest off-days
were observed for two and three weeks. The ratio of
the ones with off-days more than six months was
5.56% (Figure 11).
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Figure 11
Off-days of wounded individuals

Since reliable data were not able to be obtained for
the off-days of other individuals involved in accidents,
an assessment was not able to be made for them.

3.9.4. Psychological status of the individuals involved
in accidents

Of the individuals involved in accidents, 13.90%
indicated that they were psychologically influenced
from the accident, 38.90% indicated that they used the
machine doubtfully after the accident and 47.20%
indicated that they were not influenced from the acci-
dent.
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4. Conclusion

The enterprises in the region were generally com-
posed of family businesses, thus family members were
mostly exposed to accidents. Therefore, training activi-
ties should be organized for occupational health and
safety in agricultural enterprises. Initially, provincial
and town directorate of agriculture should provide such
training to agricultural engineers working in their insti-
tutions and then they should provide training on occu-
pational health and safety to farmers.

Of the accidents assessed in this survey study,
41.90% involved a tractor. But, 48.78% of the tractors
did not have a cabin and protective safety roof. The
low ratio of 2005 and higher model tractors (13.0%)
was found to be effective in operator deaths in agricul-
tural accidents. Therefore, a support should be provid-
ed to farmers to install a cabin or a protective safety
roof to tractors. Actually, installation of a cabin or
protective safety roof should be considered as a state
policy.

In study region, Konya Basin Project (KOP) Devel-
opment Administration can be put into action for train-
ing programs about occupational health and safety.
Training TV programs can also be arranged to reach
large masses for the works to be done to reduce agri-
cultural accidents.
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Model organizma

Ustilagomaydis DC (Corda), musir bitkisinin toprakiistii organlarinda 6zellikle
koganlarda “gal (ur)’” ad1 verilen sigkinlikler olusturan, misirin verim ve kali-
tesini azaltan bir bitki patojenidir. Buna karsilik, kiiltiire alinabilmesi ve kar-
magik hayat cemberiyle arastirma laboratuvarlarinda genetik ¢aligmalar igin
model organizma olarak kullanilmaktadir. Ayrica, fungusun musir koganlarinda
olusturdugu rastik galleri Meksika ve Latin Amerika’ da Aztekler zamanindan
beri ¢ok sevilen bir gida olarak tiiketilmektedir. Meksika’ da ‘’huitlacoche’
veya ‘’cuitlacoche’’ olarak isimlendirilen rastik galleri, ‘’misir mantar1’,
“’Meksikantriifii’’, ve “’maizteka’’ gibi isimlerle de bilinmektedir. Bu derleme,
musir rastik fungusunun detayli olarak ortaya konulmas: ve fungusun olustur-
dugu gallerin Diinya’da o6zellikle gida olarak degerlendirilmesi noktasinda
farkindalik yaratilmasi amaci ile hazirlanmustir.
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ARTICLE INFO

ABSTRACT

Acrticle history:

Received date:13.03.2017
Accepted date: 18.04.2017

Keywords:

Huitlacoche
Maize mushroom
Fungus

Model organism

Ustilagomaydis DC (Corda) is a plant pathogen that causes swellings called
gall (tumor) on above-ground parts of the maize plants in particular on cobs
and reduces yield and quality of maize. However, it is used as a model or-
gamism in genetic studies in research laboratories with complex life cycle and
cultured in nutrient media. Smut galls, formed by the fungus on the cobs, also
have been consumed as a delicacy in Mexico and Latin America since Aztecs
times. Smut galls, named as huitlacoche or cuitlacoche in Mexico, are also
known as the names, maize mushroom, Mexican truffle and maizteka. This
review was prepared to reveal smut fungus in detail and raise awareness about
evaluating the galls formed by the fungus as food in the World.

1. Giris

Rastik hastaligi (Ustilagomaydis) misir (Zeamays

olarak kullanilmaktadir.

L.) bitkisinin toprak {istii kisimlarinda (sap, bogum,
kogan ve tepe piiskiilii) galleri(ur) olusturmaktadir. U.
maydis diger hububat rastiklarindan farkli olarak, lokal
enfeksiyon yapmakta, 6zellikle kogan ve sapta dikkati
¢ekecek zararlar olusturmaktadir. Hastalikla miicadele
en etkili yol dayanikli veya toleransl: ¢esitlerin kulla-
nilmasidir. Ayrica gallerin olgunlagsmadan toplanarak
imha edilmesi, alinacak en 6nemli kiiltiirel 6nlemler
arasinda yer almaktadir. Diger taraftan, Meksika ve
Latin Amerika’da ise kogan galleri toplanarak gida
olarak tiiketilmektedir. Ayrica, fungus aragtirma labo-

*Sorumlu yazar email: mehmet9498@yahoo.com

Bu baglamda, farkli 6zellikleriyle Diinya’da farkli
sekillerde degerlendirilen bu fungusun ayrintili sekil-
de arastirilarak farkindalik yaratilmasi dnemlidir. Bu
kapsamda, fungusun tanimi, konukgulari, sistematigi,
hayat gemberi, patojenik geligsmesi, genotipik yapisi,
model organizma olarak kullanilmas1 ve gida olarak
tiiketilmesi bu derlemede verilecektir.

2. Hastaligin Tanimi, Konukcular: ve Sistematigi

Hastalik, enfekte edilen konuk¢u dokusundaki hiicre-
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ratuvarlarinda genetik ¢alismalarda model organizma
meydana gelen yari etsi bir yapi olarak tanimlanabilir.
U. maydis, musir (Zeamays L.) ve misirin ebeveyni
teosinte (Zeamexicana)’ ye 6zel bir fungustur (Ruiz-
Herrera ve Martinez-Espinoza, 1998). Fungusun misir
ve teosinte bitkilerinde olusturdugu hastalik belirtileri;
kloroz, antosiyanin olusumu, bodurlagma, kisirlagsma
ve gal olusumu gibi ¢esitli morfolojik ve fizyolojik
degismelerdir.

De Hoog ve ark.(2000)fungusun siniflandirmasini
asagidaki gibi yapmigtir.

Alem: Fungi

Sube: Basidiomycota

Simif: Basidiomycetes

Takim: Ustilaginales

Familya: Ustilaginaceae

Cins: Ustilago

Tiir: Ustilagomaydis (DC) Corda.

Bununla birlikte fungusunsinonimleriTablo 1’ de ve-
rilmistir.

Tablol

Ustilagomaydis’in Sinonimleri(Christensen, 1963)
-Ustilagomaydis (DC)

Cda., 1842

Ustilagocarbo-
maydisPhillipar., 1837
-UstilagomaydisLev., 1839
-LycoperdonzeaeBeckm.,1768
-Uredosegetum  var. mays-
zeaeDC., 1805

-Uredozeae -mays DC., 1806
-Uredosegetum f. zeae- may-
disDC., 1808

-Uredomaydis DC., 1815
-UredozeaeSchw., 1822
-Caeomazeae Link., 1824

-Erysibemaydis (DC)
Wallr.,1833

-Ustilagozeae (Schw.) 1836
-Ustilagoschweinitzii Tul.,
1847

-Ustilagozeae- maysWint.,
1881
-UstilagoeuchlaenaeArchang.,
1882

-Ustilagomaydis (DC.) Cda. f.
foliicolaSacc., 1886
-Ustilagomaydis f. androphila
D. Sacc., 1886

3. Hayat Cemberi ve Patojenik Gelismesi

Hastaligin tipik belirtisi gal ad1 verilen sigkinlikler-
dir (Sekil 1).

lerin geniglemesi ile birlikte fungusun karigimdan

= —

Sekil 1

Kocanda rastik gali

Galler, onceleri serttir, parlak gri-beyaz renkte bir
zarla kaplidir ve olgunlastikca zar sararip catlar ve
stingerimsi bir hal alir. Galin ¢atlamasiyla teliosporlar
(klamidiospor) kahverengi-siyahimsi toz kitlesi halinde
goriiliir ve ¢esitli yollarla (riizgér, yagmur, vb.) etrafa
dagilirlar.  Teliosporlar,  kahverenkli,  elipsoid-
yuvarlaktirlar (Sekil 2b). Fungus kist teliospor halinde
hastalikl1 bitki artiklar1 ve toprakta gegirir. Ilkbaharda
hava sicakligi 18-21 °C oldugunda diploidteliosporlar
¢imlenmeye baslar, mayoz ve mitoz bdliinmelerle ge-
nellikle 4 bolmeli promiselyum (basidium)’ un her bir
hiicresinden haploid tek hiicreli, renksiz, yuvarlak-uzun
oval basidiosporlar (Sekil 2a) olusur ve fungusunsapro-
fitik donemi baglar.

Sekil 2

a. Sporidia b. Teliospor

Bu dénemde haploidbasidiosporlar tomurcuklana-
rak c¢ogalirlar ve olusan bu sporlara sporidia denir.
Sporidia konukguyu enfekte edemezler. Fakat, uyumlu
haploidsporidia hiicreleri birlesir ve dikaryotikhif geli-
sir. Dikaryotikhifin ucunun hafif¢e siskinlesmesiyle-
appressorium olusur. Penetrasyon esnasinda enfeksi-
yonhifi bitki hiicrelerini gegse de konuk¢unun belirgin
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bir savunma tepkisi yoktur ve bitki dokusu enfeksiyon
siirecinin son safthasina kadar canli kalir. Konukgu
dokularinda fungusmiselyum formunda geligir ve mi-
selyumteliosporlar1 olusturmak icin bolmelere ayrilir.
Bu asamada karyogami ile eseysel donem baglar ve
siyah renkli diploid spor (teliospor) kitleleri tretilir
(Sekil 3).
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Sekil 2

U. maydis ‘in sematik hayat ¢emberi (Anonim,
2016)

Milyonlarca koyu renkli teliospor kitleleri galleri
doldururlar. Eseyli ¢gemberin tamamlanmasi ve spor
iretimi ancak enfekte edilen bitkilerde dogal sartlar
altinda meydana gelir. Fungusun hayat dongiisii telios-
porlarin ¢imlenerek basidiosporlari olusturmasiyla
tekrar baglar (Banuett ve Herskowitz., 1988; Ruiz-
Herrera ve ark., 1999; Bolker, 2001; Kahmann ve
Kéamper, 2004; Anonim, 2016; Aydogdu, 2013).

4. FungusunlGenotipik Yapisi

U. maydis ‘deki genetik varyasyon, fungusun farkh
musir genotiplerinienfekte edebilmesine olanak saglar.
Genetik varyasyonun miktar1 organizmanin eslesme
sistemi tarafindan etkilenmektedir. Nitekim genis bir
cografik alanda (Le Seuer, Minnesota, Tarariras ve
Uruguay) yapilan bir arastirmada Minnesota ve Uru-
guay musir tarlalarinda ¢ok farkl ¢iftgilik pratiklerinin
uygulandig yerler arasinda ¢ok yiiksek seviyede gene-
tik varyasyon bulunmustur (Barnes ve ark., 2004).

Teosinte bitkisinden misir bitkisinin 1slah edilmesi
ve musirin yaygin olarak yetigtirilmesiyle birlikte, U.
maydispopulasyonunun tarihsel demografisinde ikisi
Meksika, ikisi Giiney Amerika ve bir tanesi de A.B.D.’
de olmak iizere toplam bes biiyiik U. maydispopulas-
yonu belirlenmistir. Meksika’ daki iki populasyon
6,000-10,000 yi1l dncesinde misirin 1slah edilmesiyle

birlikte mevcut olan diger populasyonlarla kiyaslandi-
ginda, Meksika’ daki iki populasyonun 6,000-10,000
yil 6ncesindeki populasyonlardan agilma gosterip fark-
lilastig1 ortaya ¢ikmistir. Bu baglamda, tarimda misir
1slah1 U. maydispopulasyonlarini genis ¢apli degisimle-
re zorlamistir (Munkacsi ve ark., 2008).

U. maydis 6902 adet protein kodlayan gen igerir ve
genleri agresifpatojenikfunguslarin genomlarinda bulu-
nan patojenisite 6zelliklerine sahip degildir. U. maydi-
santibiyotik veya mikotoksinler gibi kiiciik biyoaktif
bilesiklerin tiretimine karisan enzimleri kodlayan sade-
ce 3 gen igerir, bunun yani sira U. maydis 33 hidrolitik
enzim igerir ve bu hidrolitik enzimler fungusunbiyotro-
fik yasam tarzi ile miikkemmel bir paralellik gosterir. U.
maydis’inenfeksiyon esnasinda salgiladigi protein
effektorleri bitki dokusunda fungal ¢ogalma igin gerek-
lidir, fungus bitki hiicre duvari pargalanmasini minimi-
ze ederken, yeni protein effektorlerini salgilamaya
devam eder. Fungusun enfeksiyon esnasinda sergiledi-
gi bu strateji (konukgusuyla uyumlu gibi davranarak
yasama) sadece diger obligatbiyotrofik patojenlerde
degil ayrica bitki gelismesini destekleyen mikorhizal-
funguslarda da ortak olabilir (Kémper ve ark., 2006).
Biyotrofik yasam tarzinda konukg¢uya zarar minimize
edilmeli ve ¢ogunlukla bitki savunma tepkilerini tetik-
leyen hiicre duvari fragmentlerinin salinmasindan kagi-
nilmak zorundadir (Mendgen ve Hahn, 2002).

5. Model Organizma Olarak Kullanim

U. maydisdimorfik (iki sekilli) bir fungustur ve ma-
ya benzeri saprofitik formu (sporidia) yapay ortam
izerinde kolaylikla c¢ogaltilabilir (Kahmann ve Kam-
per, 2004). Fungusundimofizm &zelligi ve patojenik
gelismesine dair bilinen detayl bilgiler fungusu, fungal
farklilagma ve i¢inde bulundugu Ustilaginales grubun-
daki agresif bitki patojenlerinin davraniglarinin ince-
lenmesi agisindan ideal bir denek yapmaktadir (Leon-
Ramirez ve ark., 2014). DNA kopyalanmasi, kopyala-
ma sonrasi diizenleme, sinyal, molekiiler tagsima, hiicre
dongiisii gibi ¢ok sayida 6nemli hiicresel islemleri igin
bir model olarak bu fungus iizerine ¢ok kapsamli arag-
tirmalar yapilmigtir (Perez-Martin ve ark., 2006; Feldb-
rigge ve ark., 2008; Steinberg ve Perez-Martin, 2008;
Brefort ve ark., 2009).

BRCA2 geni meme kanseri kalittminin bir predis-
pozisyon geni tarafindan kodlanan bir insan timor
baskilayicisidir. U. maydis’ den saglanan BrH2 aktif
rekombinaz komplekslerinin toplanmasini hizlandirir
ve kirilan uglar1 yeniden birlestirmek i¢in ¢ift-sarmal
tamirinde rol oynamaktadir (Yang ve ark., 2005; Maz-
loum ve Holloman, 2009). Bu c¢aligmalar ve memeliler-
le ilgili BRCA2 arastirmalar1t BRCA2’nin molekiiler
fonksiyonunu ¢ozmede O6nemli ivme kazandirmistir.
BRCA2 proteini simdi daha diigiik 6karyotlardan daha
yiiksek Okaryotlara kadar rekombinaz diizenleyicisi
olarak degerlendirilmektedir (Thorslund ve West,
2007; Thorslund ve ark., 2010).
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6. Huitlacoche (Misir Mantari, MeksikanTriifii)

Masir bitkilerinin koganlarinda U. maydis’ in kogan
enfeksiyonu sonucunda tanelerin yerlerinde gelisen
rastik gallerine “’huitlacoche’ veya “’cuitlacoche’
denmektedir. Bu galler ayrica “’misir mantar1’” “’Mek-
sikantriifii’” gibi isimlerle de bilinmektedir. Dogal
sartlar altinda misir koganlarinda gelisen galler tarla-
lardan toplanmakta ve Aztekler zamanindan beri Mek-
sika ve Latin Amerika’nin bazi kesimlerinde insan
gidasi olarak tiiketilmektedir (Kennedy, 1989).

Sekil 4
Taze huitlacoche

Huitlacoche Meksika’nin i¢ kesimlerinde pazarlar-
da taze olarak satildig1 gibi (Sekil 4), konserve edilerek
biiyiik konserve kutularinda da satilmaktadir (Sekil 5).

Sekil 5
Konserve edilmis huitlacoche

Huitlacoche, ilging besinsel 6zellikleri ve kendine
Ozgii tadi ile tipik bir Meksika yiyecigidir. Diinyanin
baz1 yerlerinde diger yiyeceklerden farkli essiz tadin-
dan dolay1 da son yillardaki tiiketimi énemli derecede
artmugtir. Nitekim, A.B.D, Japonya, Cin, Fransa, Is-
panya ve Almanya gibi iilkelerin mutfaklarinda huitla-
coche taninmaya baglanmistir. Huitlacoche, besinsel
degerine katki yapan protein, karbonhidrat, yag, mine-
ral ve vitaminler igermektedir. Mantar ayrica antioksi-
dan o6zelliginde bilesikleri igermesi ile fonksiyonel
gidalar grubana girmektedir (Leon- Ramirez ve ark.,
2014). Huitlacoche’nin temel bilesimi % 88-94 kuru
madde, % 3-6 kiil, % 7-12 protein, ve % 2-5 oraninda
yagdan olusmaktadir (Valdez-Morales ve ark., 2010).
Bu mantarin besinsel degeri insan beslenmesinde bii-
ylik oneme sahiptir. Protein igerigi diger yenilebilir
mantarlarla benzer veya bazen daha yiiksek miktarlarda
bulunmaktadir. Bu noktada, huitlacochevejeteryen
diyetlerinde alternatif bir protein kaynagi olarak kulla-
nilabilir.

Huitlacoche hemen hemen tiim esansiyelamino asit-
leri igerir ve bilegsiminde en fazla bulunan maddelerden
birisi de lisin (6.3-7.3 g/100 g protein) dir. Serine,
glycine, aspartik, ve glutamikasid ise toplam amino
asitlerin % 44.3- 48.9’unu olusturur. Ayrica, yiiksek
esansiyel yag asitleri igerigi huitlacochenin yiiksek
besinsel degere sahip oldugunu ortaya koymaktadir.
Bu yag asitleri arasinda % 54.5 oleik ve % 77.5 lino-
leik asit gibi bazi 6nemli yag asitleri bulunmaktadir.
Huitlacoche yiiksek kalitede nutrasotik (hastaliklar
onleyici ve tedavi edici 6zelligi olan) bir gida olarak da
karakterize edilebilir ve sahip oldugu essiz aroma ve
kalitesiyle diger yiyecekleri zenginlestirmek icin de
onemli bir gida bilesenidir (Valverde ve Paredes-
Lopez, 1993; Vanegas ve ark., 1995; Valverde ve ark.,
2015). Huitlacohe’nin toplam diyet lifi, B-glukanlar ve
toplam serbest seker degerleri ¢gogunlukla diger yenile-
bilir mantarlardan daha yiiksektir. Ayrica, antimutagen
Ozellikli maddelerin yiiksek konsantrasyonlarda bu-
lunmasi bu mantar1 ¢ok degerli bir lezzet kilmaktadir
(Valdez-Morales ve ark., 2010).

Besinsel degerinin yanisira para getiren bir iiriin
olarak da huitlacoche’ ye olan ilgi, her gecen giin art-
maktadir. Huitlacoche A.B.D.” de musir mantari, Mek-
sikan yermantar1 veya maizteka mantar1 gibi isimlerle
pazarlanmaktadir. Huitlacoche internet iizerinden satin
almabilmektedir. Meksika’ da diger mantarlar arasinda
taze huitlacoche’nin fiyat1 5.60 dolar/kg ve konserve-
lenmis fiyat1 ise 10.54 dolar/kg ilk siralarda yer almak-
tadir (Mayett ve ark., 2012).

6.1. Huitlacoche Uretimi

Bu mantarin uluslararas1 pazarlara sunulmasi yil
boyunca fazla miktarlarda huitlacoche iiretimini sagla-
yan tekniklerin gelistirilmesini gerekli kilmaktadir
(Valverde ve ark., 2015). Bu noktada, ticari olarak
huitlacoche iiretmek ic¢in kogan galleri olusumunu
saglayan uygun inokulum ve inokulasyon tekniklerinin
belirlenmesi gerekmektedir. Huitlacoche iiretimi i¢in
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gerekli inokulum kontrollii bir islemle temin edilmek
zorundadir.

6.1.2 Imokulumun elde edilmesi: U. maydis saf kiil-
tirlerinin ~ gelistirilmesinde Patates Dekstroz Agar
(PDA) ve sporidia ¢ogalmast i¢in % 20’ lik havug
soliisyonu kullanilabilir. RastikligallerdekiU. maydisk-
lamidiosporlari % 1’ lik CuSO4 iginde 20-60 saat bek-
letilip sterildestile sudan gegirildikten sonra besiyerine
(PDA) aktarilirlar. inkiibatérde 20-22 °C’ de 4-5 giin
inkubasyona birakilir ve PDA’da gelisen hif uclarindan
PDA ortamina aktarilarak saf kiiltiirleri elde edilir.
Kiiltiirlerden alinan kiime sporidia, % 20 ’liksteril
havu¢ suyu ihtiva eden erlenmayerlere aktarilarak 7
giin oda sicakliginda birakilir ve sporidia ¢ogalmasi ile
inokulasyon i¢in gerekli inokulum temin edilir (Tung-
demir, 1985; Aydogdu, 2006).

6.1.3 Inokulasyon: Misir rastik hastalig1 konusunda
calisan gesitli arastiricilar gesitli inokulasyon teknikleri
denemiglerdir. Sonugcta, ipek kanali inokulasyon meto-
dunun (U. maydissporidia ve teliosporlarinin enjektorle
misir koganlarmin ipeklerine verilmesi) gerek rastik
hastaligina karsi misir genotiplerinin test edilmesi ve
gerekse huitlacoche’ nin ticari olarak iiretilmesi i¢in en
uygun teknik oldugu belirlenmistir (duToit ve Pataky
1999a; Pataky ve Chandler, 2003; Aydogdu, 2015).

Ipek inokulasyon teknigi: Inokulasyondan once er-
lenmayerler icindeki slispansiyonlar karistirilarak ino-
kulumun spor yogunlugu hemositometrede incelenerek
ayarlanir. Bu yonteme gére misir bitkileri ipek (kogan
piiskiilii) olusumundan sonra (bitki tozlagsmas1 gergek-
lesmeden once, ipekler yesil iken) her bir bitkiye 3x106
sporidia/ml + 1x106 klamidiospor/ml yogunlugunda 3
ml inokulum enjektérle her bitkinin kogan ipeklerine
verilir (Pataky ve ark., 1995; Aydogdu, 2015).

Huitlacochenin randimanli olarak iretilmesinde
hassas misir ¢esitlerinin kullanilmast gerekmektedir.
Huitlacoche’nin ticari iiretiminde uzun yillardir U.
maydis’ e hassas oldugu disiiniilen seker misir ¢esitle-
rine odaklanilmistir (Pataky, 1991; Valverde ve ark.,
1993; duToit ve Pataky, 1999a, b). Buna karsilik, Al-
manya’nin bazi yerlerinde Avrupadaki yaygin sert
musir gesitlerinden elde edilen hibritlerde rastik enfek-
siyonu %50’ den daha fazla oldugu belirlenmistir (Pa-
taky ve Snetselaar, 2006). Ayrica, Polonya’da, sert
musir hatti1 Ul2 rastik fungusuna karst hassas bulun-
mustur (Bojanowski, 1969).

Bununla birlikte, Pataky (1991) at disi, sert, unlu
ve diger musir ¢esitleri icinde U. maydis’ e son derece
hassas genotipler olabilecegini ve koganlarda gal olu-
sumuna hassas olan misir genotiplerininhuitlacoche
iiretimi i¢in uygun olacagini vurgulamistir. Bu baglam-
da, Ulkemizde yapilan bir calismada test edilen musir
gesitleri arasinda en yiiksek huitlacoche verimi sert
musir ¢esitleri (Karadeniz Yildizi, Karagay) ve at disi
musir g¢esitlerinde (Ada-523, Side) saptanmustir (Ay-
dogdu, 2015).

Bu itibarla, huitlacochenin ticari tiretiminde huitla-
coche verimi yiiksek olan sert ve at disi musir ¢esitleri-
nin kullanilmas1 uygun olacaktir.

6.1.4 Hasat: Huitlacoche’nin kolayca zarar gorebi-
len hassas dokusu nedeniyle, ideal bir hasat zamaninin
belirlenmesi ¢ok oOnemlidir. Bu baglamda, yapilan
calismalarda huitlacoche’nin en uygun hasat zamaninin
inokulasyondan 16-19 giin sonra oldugu belirlenmistir
(Valverde ve ark. 1993; Pataky ve Chandler, 2003;
Aydogdu, 2015). Rastik galleri genellikle orta-ipek
doneminden (koganlarin %50’si ipekli) yaklasik 12-18
giin sonra kogan yapraklar1 arasindan ortaya ¢ikmakta-
dir. U. maydis ’in sporulasyonu bu peryotda artmakta
ve orta-ipekdéneminden 19 giin sonra ise ¢ogu kocan
gallerihuitlacoche i¢in kabul edilemeyecek kadar ¢ok
olgunlagsmaktadir. Kogan galleri siingerimsi, sulu ve
taze oldugu i¢in zararsiz hasat edilmesi ve tasinmasi
gerekmektedir. Bu noktada, huitlacoche’nin verim ve
kalitesi hasat peryoduyla ters iliskilidir (Pataky, 1991).

Huitlacohe ‘nin tat, aroma ve besinsel degeri misir
¢esidi ve huitlacoche’nin hasat edildigi zamandaki
gelisme durumuna bagli olarak degigsmektedir (Valdez-
Morales ve ark., 2010). Nitekim, bazi misir genotiple-
rinin farkli gelisme sathalarinda iiretilen huitlacoche
‘ninfenolik bilesik, antioksidan aktivitesi, ergosterol ve
yag asidi profilinin incelendigi ¢alismada, misirin ge-
lisme safhasi ve pisirme isleminin degerlendirilen bile-
sikler iizerine bazen pozitif bazen de negatif etkisi
oldugu belirlenmistir (Valdez-Morales ve ark., 2016).

7. Sonug

U. maydis’ in misir koganlarda olusturdugu galler
Ulkemizde ve Diinyanin pek ¢ok yerinde musirm en
tahripkar hastaliklarindan birisi olarak gorilmektedir.
Buna karsilik, fungus karmagik hayat ¢emberi ve di-
morfik ozelligi ile genetik calismalarda model orga-
nizma olarak degerlendirilmektedir. Ayrica, fungusun
koganlarda olusturdugu galler (huitlacoche) Aztekler’
den beri Meksika ve Latin Amerika ‘da sevilen bir gida
olarak tiiketilmektedir. Huitlacohe igerdigi biyoaktif
maddelerle fonksiyonel bir gida olmasindan dolay1, son

Yillarda A. B. D., Japonya ve Avrupa gibi ulusara-
rast mutfaklarda popiilerite kazanmistir. Huuitla-
coche’nin

ticari olarak iretimi Meksika ve A.B.D. ‘nin bazi
kisimlarinda seker musirlardan yapilmaktadir. Buna
karsilik, huitlacoche’nin sert ve at disi misir gesitleriyle
iiretimi daha randimanli olarak yapilabilir. Ulkemizde
musir iiretiminde dogal enfeksiyonlarlaolusan kogan
galleri toplanarak gida maddesi olarak degerlendirilme-
si disiiniilebilir veya yapay inokulasyonlarlahuitla-
cochenin ticari iiretimi yapilabilir.

Uluslararas1 mutfaklarda popiilerite kazanmasindan
dolay1 huitlacoche’nin ticari olarak iiretimi, depolan-
masl1 ve ticareti lizerine daha fazla ¢aligma yapilmasi
gerekmektedir.
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in terms of dairy cattle. In this scope, it was expressed that averaged days in
milk (DIM) should be 160-170 days in well-managed herds. However, it is

emphasized that this value is about 250 days at some dairy cattle breeder’s
Keywords: conditions in Turkey and is in an undesirable level. It is expressed that it corre-
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sponds to a calving interval of about 1.5 years in Turkey dairy cattle breeders
and that it corresponds to a calving interval of about 1.5 years in Turkey dairy
cattle breeders and that milk yields of farms is below what it should be too.

1. Introduction

Turkey’s cattle population is about 14 million
heads and approximately one third of these cattle are
being milked (% 38.6). In addition, about 16.8 mil-
lion tons of milk are produced from these cattle
(TUIK, 2017). There have been being serious prob-
lems with reproduction in imported heifers until
now. The problem of reproduction is one of the most
definitive proofs that the environmental requirements
for imported animals are not met. In this case, it is
necessary to give importance to the herd manage-
ment with the awareness of the work is a commercial
activity and the breeds of culture and its crossbred’s
animals conditions should be satisfied.

Herd management is consist of; (1) control of es-
trus of animals, (2) insemination and success of in-
semination, (3) ensuring of pregnancy, (4) birth, (5)
protection of living and the dam's health by obtaining
healthy calf, (6) closed average milk production (7)
the storage of milk, (8) the control of animal health,
(9) selection, (10) to delivers the up to the calf yield
era and the establishment of economically productive
period of life, (11) no problem lactation in calving
cows and ensuring timely new pregnancy, (12) feed
and forage production supply, (13) safety of workers,
(14) manure management (15) and marketing.

In this study, it is especially aimed to explain that
it is possible to benefit from a single parameter about
the reproductive status and the profitability of milk
production in dairy farms. This parameter is general-
ly discussed and abbreviated in the foreign literature

* Corresponding Author email: shoztepe@selcuk.edu.tr

as "days in milk" and "DIM". In Turkish "days in
milk" described as "sagimda gegen giin sayis1", and
abbreviated as SGG in page report is given at the
bottom of some herd management program. As fol-

low, the title of average days in milk (DIM) will be
discussed in detail. For example, by reducing average
DIM (DIM) from 250 days to 200 days, how and how
much daily milk yield and reproductive performance
per animal is increased or can be achieved will be
tried to be explained. By benefit from the parameters
discussed in the study, it will be explained that the
contributed current level of milk yield at the country
level and the increase in calf yield can be achieved by
up to 50%. It is try to demonstrate that efforts can be
made to approach these parameters optimally instead
of importing, and that more milk can be produced
without entering the herd management regime with-
out having to do more with the existing animals than
with the number of imported animals.

2. Average of Days in Milk (DIM)

DIM (days in milk) or the corresponding Turkish
"sagimda gegen giin (SGG)" is one of the most im-
portant herd management criteria. Individually, DIM,
indicates that only an animal milked the count of the
number of days or on the day of lactation. However,
the average herd DIM shows the average number of
days in milking herd. In other words, it shows how
much the average milking of animals in a year.
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For example, number of lactated cows are 1000 in a
farm, in which milking this day (control day), if it is
determined that the animal is on the day of lactation
and the average is taken. This value is called "average
number of days on milking". Any day is a good day
dispersed into managed herd in 365 years of birth (test
day) must be average DIM of 150-160 days. Test day
on the first day DIM who started to milking, the first
on day 5, which in 55 days, while those in 155 days,
255 in which the end ones and finally lactation in the
day (300-310 days milking animals) that will be dry
control day is expected to be allowed. Considering
first a simple calculation control day and dry the ani-
mals on the first day when milking (1+305) / 2 is ex-
pected to be an average of 153 days. Other animals in
the herd exhibit a range from 1 to 305 in lactation. So
one so close to the animals if there is close to 305 ani-
mals that much collection should be around average as
most of the animals will be the trend. In this content, if
it is determined that the control day of lactation of all
animals to which day and is expected to be a value near
the average number of days, the average DIM is ex-
pected to be around 150-160 days. It is well managed
herd that averages close to this value, it is also an indi-
cation that it is a profitable business. The value of the
management concluded that worsened in the value
away is reached. Also, this value is well below the 150
day is an indication that the herd consists of starting
animal lactation. Sometimes it can be had with a DIM
of 150 or 160 days, first question to ask them that what
is number of lactation. These values do not explain the
statues of herd management that is the newly estab-
lished herd. Also another a reason could be made estrus
synchronization.

Moving the monthly summary of the herd, 12-
monthly average DIM must be 160-170 days. It can be
said that in addition to those explained above, the test
day is any day of the 365 days of the year. That is an
average of 365 days.

If the DIM value of 200 instead of 150, existing to
problems associated with reproduction (unsuccessful
pregnancy), which indicates the presence of too much
prolonged or late lactation animals should be the dura-
tion of lactation. Still milking a late lactation cows lead
to reduced daily average milk yield (Figure 1). In addi-
tion, DIM will vary from month to month as a result of
irregular calving or breeding problems could occur.

Births is normally distributed in the year, in any day
average milk yield, that can be considered as an esti-
mate of the year (365 days) average. The annual pro-
duction of 365 multiplied by the average/cow can be
found approximately. The estimated annual loss of
milk yield; (1) For example, if accepted DIM 250 days
and optimum DIM 150 days, deviation is 100
cows/day, (2), which has an average deviation per
animal, (3) Accepted 250 DIM milk yield of 20 kg, 150
DIM in the 27 kg, 7 kg for 100 days/cow/day there is
loss, (4) assuming that there are 1000 dairy cattle

herds, these 7 x 1000 x 365 = 2,555,000 kg milk / year
are lost ( 5) another fact 100 DIM deviation is a devia-
tion per cow, 1000 x 100 = 100 000 days lost/year are,
(6) 100000/365 day (calving interval) = 274 calves /
year are lost, (7 ) 274 calves / year say that means the
loss of 274 lactation. Although this situation is not
possible physiologically, such a calculation has been
made to draw attention to the time lost. Normal lacta-
tion curve and in relation to dry matter intake during
lactation Figure 1 is arranged.
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Milk yield and dry matter consumption distribution
throughout lactation (modified from Yavuz, 2017)

Figure 1 indicated the peak of milk production in 8-
9 weeks of lactation. Since the decline in milk yield at
9 weeks, the dry matter intake increase until week 20th.
Next time, milk production has also decreased dry
matter intake with a tendency to decrease. Accordingly,
if there is DIM 150 days versus 200 days (i.e. 20 weeks
compared to 30 weeks) to be a higher dry matter intake
for milk production, the cost of milk production in-
creases. This situation can be seen from Figure 2.

Having a high average value of DIM means that a
lot of cows cannot be sufficiently evaluated. As previ-
ously mentioned, an evaluated of milking cows in late
lactation herd leads to reduction of the daily average
milk yield (Figures 2, 3 and 4).

_____ 5 kg less average daily milk due to
- langer average days in milk

Days in milk (DIM)

er doys in milk (DIM) as o result
calving intervals

Figure 2

The effect of prolonged DIM on milk yield and calving
interval (Ahmadzadeh and Heersch 2011; Ahmadza-
deh, 2017)
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As it can be seen from Figure 2, deviation of 40 days
of DIM from 160 days DIM (200-160), 5 kg / cow /
day of (35-30 kg) which means a loss of milk produc-
tion. Moreover, the missed estrus or problem of preg-
nancy are caused prolonged calving interval related

elongation of DIM.
Dry period
$Loss

Calving 170 250 300

T$$

Profit period

Milk yield
(kg/day)

Breakeven
period

DIM (Days in milk)
Figure 3

The effect of DIM periods on profitability (Ahmadza-
deh and Heersch 2011; Ahmadzadeh, 2017)

Figure 3 illustrate the profitability is up to 170 days
in a well-managed herd, but in the next about 80 days,
it is seen that the breakeven period. Loss period is
starting after 250 days DIM and then it is understood
that since the animals did not give milk after the 300th
days DIM because not yield any. In fact, fetal growth is
faster than in the period from 300 DIM appears to be
inefficient and is preparing for the next lactation ani-
mals. This aspect can be considered as a kind of dry
fallow (it is called “nadas” in Turkish meaning; rest
and renewal) period.

l[j Milk yield (kg) B ncome ($/cow/day)

150 160 170 180 190 200 210
DIM (Days in milk)

Figure 3

The relationship milk yield and days in milk (Woodley,
2003)

Woodley (2003) presented the decline in milk yield
with the progress of the day and accordingly the cur-
rent decrease in income by the barred diagram. At 150
DIM, milk yield of 35 kg / cow / day and income near
$ 20 / cow / day have fallen into milk yield of 30 kg /
cow / day and income near $ 15 / cow / day at 200
DIM.

It is necessary to calculate DIM for each month and
to find the annual average DIM later. It is not appropri-
ate to assess the reproduction status of herd from the
average DIM per month, therefore the annual average

DIM must be calculated, and then this value should be
interpreted accordingly the proximity of the target
value. It should be careful if there are seasonal calv-
ings. Because of these, the average DIM can reduce
and lead to misinterpretations. For examples, some-
times it can be seen that DIM 275 decreased to 100.
Table 1 shows how much milk is lost per cow per day
over average DIM 150 days in the herd.

Table 1

How much milk is lost per cow per day over average
DIM 150 days in the herd (Grusenmeyer et al., 1983
from Hamilton, 1971)

Herd milk yield level (kg) loss/cow/day (kg)
7264 < 0.08
7264 > 0.06

A herd with 7 750 kg of the average milk yield
and190 days of a average DIM produces 3.0-3.5 kg less
milk per cow than a similar milk yield herd that had the
average 150 DIM days.

190 - 150 = 40 days (DIM deviation)
40 x0.08 = 3.2 kg / cow / day

If the average daily milk yield of cows in this herd
is 25 kg (7750/305), the DIM's approximation to 150
days will bring the average daily milk to 28 kg.

Some herd managers are talking about culling un-
desirable animals from their herd to lower the average
of DIM. This is nothing more than a postponement of
the problem. Herd management previous views about
the deficiencies will be repeated after a while, if not
resolved.

Young (2002) stated that a relative increase of the
average DIM value (e.g., over 200 days) is primarily
due to reproductive disorders. High average DIM af-
fects milk production negatively. Because as the DIM
increases, the percentage of late lactating cows increas-
es. When lactation is prolonged, milk yield decreases.
When lactation period is prolonged, milk yield de-
creases. It is assumed that the service period is 85 days
for all of the following calculations.

Calculating of the average calving interval is given in
Table 2.

In the calculations below, the optimum DIM and a year
are taken as 160 days and 365 days, respectively and
annual average DIM from calving interval can be cal-
culated by the following calculation.

Calving Interval (days) x average DIM (day)) / 365 (days)

Similarly, calculation of calving interval from annual
average DIM;
Average DIM (days) x 365 (days) / optimum average DIM
(days)
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Table 2

Calculation of average DIM from average calving interval and calculated calving interval from average DIM

. Annual DIM Calculation of Calving Practical Calculation of

Calving Interval (CI) (day) - . R
(day) Interval from DIM Calving Interval from DIM

460 (460 x 160) /365 ~202 (202 x 365) / 160 ~460 202 x 2.28" ~ 460

440 (440 x 160)/ 365~ 193 (193 x 365) / 160 ~ 440 193 x2.28 ~ 440

420 (420 x 160)/ 365~ 184 (184 x 365) /160 ~ 420 184 x 2.28 ~ 420

400 (400 x 160)/ 365~ 175 (175 x 365) /160 ~ 400 175x2.28 ~400

380 (380 x 160)/ 365~ 167 (167 x 365) / 160 ~ 380 167 x2.28 ~380

365 (365 x 160)/ 365~ 160 (160 x 365) / 160 ~ 365 160 x 2.28 ~ 365

Calculating estimated number of escaped estrous
from annual average DIM and number of escaped es-
trous from calving interval are given below.

In the calculating estimated number of escaped es-
trous from annual average DIM, it can be found how
many normal days one optimum DIM coincides by
using the below calculation.

If 160 day optimum DIM 365 days,
1 DIM day x days?

Table 3

Estimate  of  the number of  missed estrus

Hence, x = (365 x 1) / 160 = 2.28125 days.

It will be explained more clearly that the optimum

DIM is removed from the herd "DIM, and this is con-
verted to the normal time as day, and then the number
of missed estrus is estimated by dividing this value the
average estrous cycle (21 days). These calculations are
shown in Table 3.

from average DIM or calving interval®

Estimated number of escaped es-

Annual DIM (day) trous from Annual DIM

Number of Escaped Estrous

Calving Interval .
g from Calving Interval

(number) (day) (number)
202 ((202-160) x 2.28) /21 =45 460 (460-365)/21=45
193 ((193-160) x 2.28) / 21 =3.6 440 (440-365)/21=3.6
184 ((184-160) x 2.28) /21 =2.6 420 (420-365)/21=2.6
175 ((175-160) x 2.28) /21 = 1.7 400 (400-365)/21=1.7
167 ((167-160) x 2.28) / 21 =0.7 380 (380-365)/21=0.7
160 ((160-160) x 2.28) /21 =0.0 365 (365-365)/21=0.0

It is assumed that the service period is 85 days.

3. Results

As a result, it is possible to obtain information on
both of these parameters and the milk production status
on the basis of the test day average (DIM) instead of
calculating the herd management parameters such as
service period, number of insemination per pregnancy
and the like. Briefly, DIM give a result that will reflect
the other parameters such as reproduction and milk
production parameters about herd management by
itself.
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