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Derleme Makale

TARIHTE GUVERCIN YETISTIiRiICILiGININ ONEMI
Orhan YILMAZ"*, Mehmet ERTUGRUL?
OZET

Insanoglu tarafindan barigin, bereketin, huzurun sembolii kabul edilen giivercinler
300’den fazla kus tiiriinii iceren Columbidae familyasiin iiyeleridir. Evcil giivercin (Columbia
domestica) yaban giivercininden (Columbia livia) kdken almigtir. Tam olarak ne zaman kiiltiire
alindig1 bilinmemekle beraber On Asya’da ev giivercini M.O. 3000 yilindan beri taninmaktadir.
Onceleri giivercin dini amaglarla haberci kutsal kus olarak tanimlanmis ve bereket sembolii olarak
kutsal bilinmistir. Antik Misir, Yunan ve Roma’da ise giivercin degerli bir et hayvani olarak
tammlanmigtir. Gergeklestirilen bu derleme ¢aligmasinda, giivercinin tarihte oynadig: rol ile ilgili
baz1 bilgilerin derlenmesi hedeflenmistir.

Anahtar sozciikler: Giivercin kokeni, Haberlesme, Osmanli, Tarihte giivercin

IMPORTANCE OF PIGEON HUSBANDRY IN HISTORY

ABSTRACT

Pigeons, agreed by humans as a symbol of peace, profusion and serenity, are the
members of the Columbidae family consisting of more than 300 bird species. The domesticated
pigeon (Columbia domestica) originates from the wild pigeon (Columbia livia). Domestication
time of pigeon cannot be exactly fixed, but the domesticated pigeon is known in Asia minor since
3000 B.C. At the beginning the pigeon was defined as the messenger holy bird and was known as
a serenity symbol. In Ancient Egypt, Greece and Rome in case the pigeon was described as an
animal with valuable meat. The aim of the presented review was to gather information about the

role of the pigeon in history.

Keywords: Origin of pigeon, Communication, Ottoman, Pigeon in history

GIRIS

Insanoglu tarafindan barisin sembolii
kabul edilen giivercinler, kutup bdlgeleri ile
tliman iklim kusaginin en soguk yerleri disinda
diinyanin hemen her bolgesinde bulunmaktadir
(Petek 2004, Yilmaz 2012, Yilmaz ve Boz
20122 Yilmaz ve Ertugrul 2012, Yilmaz ve
ark. 2012%).

Tabiatta agaglarda ve kayalik yerlerde
bulunurlar. Meyveler ile taneli veya cekirdekli
tohumlarla beslenirler. Yilda 3-5 kez kulugkaya
yatarlar. Genelde iki yumurta birakirlar.
Kulugka siiresi ortalama 17-18 giindiir.
Genellikle giindiizleri erkek, geceleri disi kus
kuluckada bekler. Erkek ve disi kulugkaya
birlikte yatarlar, yavrulari birlikte biiyiitiirler.
Her iki cins de kulucka zamani kursaklarindan
siite benzer bir sivi ¢ikararak, ilk donemde
yavrularint beslerler. Yavrular yumurtadan
gozleri kapal ve tiiysiiz olarak, ¢iplak gikar.
Yavru 3-4 haftalik olunca, kendi yiyecegini

kendi saglamaya baglar. Kutuplar haricinde her
yerde bulunan kuslardir. Smiflandirilmalar
karmagiktir (Anonim 1986, Anonim 1993,
Anonim 2011, Yilmaz ve Boz 2012°, Yilmaz
ve ark. 2012°).

Tarihin ilk devirlerinde giivercinin
onemi, haberlesmede kullanilmasi yolu ile
olmustur (Geng 2007). Cok eski donemlerdeki
hobi ama¢hi ve kutsal varliklar olarak
taninmalarina  ilaveten giivercinler askeri
amacli haberlesmelerde de kullanilmiglardir.
Ozellikle bu amagh kullammlarina ait en eski
bulgular  Persler ve Misirlilara  kadar
uzamaktadir. Daha sonra ayni amach
kullanimlarin ~ Romalilarda  da  oldugu
bildirilmektedir (Sarica ve ark. 2003).

Gecmisten  giinlimiize, birbirinden
uzak yerlerdeki insanlarin haberlesmesi dnce
duman yolu ile gergeklesmistir. Duman yolu ile
haberlesme, heniiz yazinin kesfedilmedigi ilkel
medeniyetler zamaninda, “Birincil Sozli

1Igdlr Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, 76100, Igdir.
Ankara Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, 06100, Ankara.

*Tletisim: zileliorhan62@hotmail.com
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Kiiltir Devri”ne ait bir haberlesme tiiriidiir.
flkel ve soylu medeniyetler arasinda kalan
medeniyetlere  “Araf Medeniyetler”  adi
verilmektedir ve bu dénemde haberlesme i¢in
givercin  kullamlmistir.  Giivercinin ayagina
ozel bir kilif icinde takilan kisa bir mesaj,
gonderen ve alicist i¢in her zaman ¢ok dnemli
haberleri iletmistir.  Giivercinden  sonra
haberlesme vasitast kisa bir siire “mendil”
olmus, bunu uzun siire “mektup” takip etmistir.
Giivercin ve mektubun beraber kullanildigi bu
yazili kiiltir devresine “Ikincil Sozlii Kiiltiir
Devri” adi verilmektedir. Ikincil sozlii kiiltiir
devrini takip eden devre, i¢cinde bulundugumuz
“Internet- Sanal Kiiltiir Ortanm Devresi”dir. Bu
devrede e-posta, chat, msn tiirii iletisim araglar1
kullanilmaktadir (Geng 2007).

Bu derleme c¢aligmasinin  amaci,
giivercinin tarihte oynadigi rolii agiklamaktir.

1. Haberlesmede Giivercinin Onemi

Giintimiizde ele gecen en eski
mektuplar, M.O. 1.950-1.800 yillar1 arasini
kapsayan, Asurlulara ait ticaret mektuplaridir.
M.O. 1.400-1350 yillar1 arasim kapsayan
devrede, Akkad dili ile ve Akkad Civi yazisi ile
kaleme alinmis diplomatik evraklar
bulunmustur.  Ayrica Amarna  arsivinde
bulunmus 400’4 askin siyasi icerikli mektup,
diger evraklar ile birlikte Anadolu’nun ilk
yazili kaynaklarm1 ve mektup Orneklerini
olusturmaktadir (Cer¢i 2003). Giivercinin
giiniimiizden yaklagik olarak 6.500 yil 6nce
Irak’ta  evcillestirildigi ~ zannedilmektedir
(Anonim 1986, Anonim 1993). Giivercinin
evcillestirildigi donem ile mektupla
haberlesmenin basladigt donem arasindaki
yaklagik 2.500 yillik devrede haberlesme,
giivercinler aracihigr ile yapilmistir. M.O.
2.000’li yillardan itibaren giivercin
haberlesmesinin yaninda, atli posta teskilatlar
kurulmus ve mektupla haberlesme donemi
baglamustir (Cergi 2003).

Selahattin ~ Eyyiibi (1138-1193)
zamaninda athi  posta teskilati daha da
gelistirilmis  ve giivercin  postalari ilave
edilmistir. Ornegin Hagli Ordularmin Akka
Kalesini  kusatmasi  sirasinda  giivercin
postalarindan 6nemli oSl¢lide yararlanilmistir.
Daha sonralari  Suriye’de bas gosteren
Memluklu-Hagli  anlagmazligi, Memluklulart
iyi bir posta teskilati kurma konusunda
zorlamistir. “Berid” adi ile kurulan posta
teskilatindaki posta hizmetleri, at ve hecin
postalar1, giivercin postalar1 ve ates isaretleri
olmak ftizere ii¢ kisimda diizenlenmistir (Cergi
2003). Giivercin postalar1 bu dénemde 6nemli
hizmetler bagarmiglardir.

Sultan Eyyiibi’nin oliimiinden sonra
Sultan Kamil, giivercin postalari ile haberlesme
isine 6zel 6nem vermistir. Kahire Kalesindeki
Matar Burcu (Burcu’l Matar)’nu, giivercin
postalar1 icin ozel olarak tasarlamis ve
kullanmustir. Burada sadece kendisine ait, 6zel
bir giivercin posta birligi kurmustur. Sultan
Kamil, hitkkmettigi tilkesinin bir ucundan diger
ucuna haberlesmeyi saglamak icin, siirekli
olarak 900 adet gilivercini elinde tutmustur.
Giivercinlerin kanadi altina baglanan ve ince
kagit pargalarma yazili mesajlar, hedefine
ulagtiginda sultana acil olarak iletilmektedir.
Givercin tinekliklerinin, Matar Burcu’nun
giiney girisini savunan ikiz kuleler arasindaki
platformda bulundugu bildirilmistir (Bayhan
2003).

Giivercin ~ zaman  zaman  tarihi
olaylarin  akisin1  engelleyen roller de
oynamistir. Meliksah’in (1055-1092)

zamanindaki Bagdat eski valisi Imadeddin
Zengi, Musul’da isleri yoluna koyduktan sonra,
Halep’i almak istemistir. Ama yolunun istiinde
bir engel gordiigii Nusaybin’i fethetmeden
Halep’e gegmek istemez. 1127 yilinda Mardin
Artuklularina bagl olan Nusaybin’i
kusatmistir. Bunun iizerine Mardin Artuklu
emiri Hiisameddin Timurtas, Hisn-1 Keyfa
emiri olan akrabasi Riikneddin Davud’tan
yardim istemistir. Ritkkneddin Davud, yardima
olumlu cevap vermis ve yazdigi mesaji bir

giivercin  ile  Nusaybin’daki  Timurtas’a
gondermistir.  Fakat giivercin  Imadeddin
Zengi'nin  askerlerinin  eline  gegmistir.
Mektupta Riikkneddin  Davud, Timurtas’a
sadece 5 gin dayanmasini, ordusu ile

yetisecegini yazmistir. Mektubu okuyan Zengi,
Riikneddin Davud’un agzindan sahte bir
mektup  yazdirmis ve 20 giin daha
dayanmalarimi istemistir. Sahte mektubu alan
Nusaybinliler, 20 giin dayanmalarinin miimkiin
olmadigini gorerek, Zengi’ye teslim
olmuglardir (Usta 2007).

2. Semavi Dinlerde Giivercin

Yahudilerin kutsal kitabt Tevrat’in
Tekvin 8 bolimiinde Nuh Peygamberin,
tufanin  dinip dinmedigini &grenmek igin
giivercin ugurdugundan ve giivercinin agzinda
bir zeytin dali pargast ile dondiigiinden
bahsedilmektedir (Armutak 2008, Karagoz
2010). Eski Abhit’te yemininden ddnen
kimsenin, yemin kefareti olarak sosyal statiisii
ve ekonomik durumuna goére koyun, keci veya
iki glivercin (kumru da olabilir) kurban etmesi
gerektigine isaret edilmistir (Oztiirk 2002).

Givercin ~ Matta ve  Yuhanna
Incillerinde gegmektedir. Matta incili’nin 3/16
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bdliimiinde, safligin simgesi olarak
tammlanmis, 10/16 boliimiinde ise “Iste sizi
kurtlarin arasma koyunlar gibi gonderiyorum;
simdi yilanlar gibi akilli ve giivercinler gibi saf
olun” seklinde tarif edilmektedir. Yuhanna

Incili'nin 2/16-16 bolimiinde “....bir kamgi
yapip hepsini koyunlari, sigirlar1 da mabetten
kovdu, sarraflarin paralarini  devirdi  ve

giivercin satanlara dedi ki: Bunlart buradan
kaldirin, Babamin evini bir ticaret evi
yapmaym”  cimleleri ile  giivercinden
bahsedilmektedir. Yuhanna’nin 1/29-32
bolimiinde ise “... ruhun gokten giivercin gibi
indigini gordim ve onun {izerinde kald1”
seklinde bahsedilmektedir (Armutak 2008).
1150 dolaylarinda resimlenen bir Isveg
Incili’nde, kutsal ruhu simgeleyen giivercin,
yukaridan Hz. Meryem’in iistiine inmektedir
(Anonim 2011).

Kuran’da Bakara Suresi’nin 2/260.
ayetinde Allah, Hz. Ibrahim’e dért kus
bulmasini, bunlar1 6ldiiriip yamisira, Kendisi
emredince, kuslarin tekrar dirilip geleceklerini
buyurmustur. Kuran tefsircilerine goére bu
kuslar tavus, horoz, karga ve giivercin olarak
yorumlanmaktadir (Kiraz 2009). Kuran’da Hud
Suresi’nin 11/44-48. ayetlerinde Nuh tufani ile
ilgili bolim anlatilirken, giivercinden soz
edilmemekle birlikte, Kuran tefsircileri Hz.
Nuh’un  gemiden karga ve  giivercin
gonderdigini aktarmaktadirlar (Aldemir 2011).

3. Tiirk Kiiltiir Tarihinde Giivercin

Givercin kelimesi, Tiirk Tarihindeki
yazili ilk sozlik Divan-1 Ligat-it Tirk’te
gegmektedir (Cakmak ve Isin 2005, Yilmaz
2012%. Altay ve Saha Tirklerine ait
efsanelerde, yeryiiziiniin hakimi Tengiz Han
zamaninda yasayan Nama isimli meshur bir
kisiden bahsedilmektedir. Tengri Ulgen,
Nama’ya tufan olacagini ve bir gemi yapmasint
sOylemektedir. Nama, Tufanin bitip
bitmedigini kontrol etmek i¢in, gemiden bir
giivercin gondermektedir. Giivercin gagasinda
bir dal pargasi ile geri doner donmektedir
(Isankul 2002, Gomeg¢ 2011). Alevi-
Bektasilerin en biiylik manevi Onderlerinden
Haci Bektas Veli, Horasan’dan Anadolu’ya
yaptigi  yolculuk i¢in  giivercin  sekline
bilirlindiigi ve Karacahdyik’e bu sekilde
vardig1 bildirilmektedir (Bekki 2004, Talas
2004, Salman  2005). Dede Korkut
Hikayelerinden birinde, Deli Dumrul Azrail’i
oldiirmeye kalkmaktadir. Azrail bir giivercin
donuna biiriiniip, Deli Dumrul’dan kagmaktadir
(Bekki 2004, Artun 2009, Kaya 2009).

4. Tarihsel Eserlerde Giivercin
Antik ¢ag mimarisinde insa edilen yapilarda ve
heykellerde tiirlii ¢esit bezeme ve siislemeler
kullanilmustir. Bu siislemelerde aslan, panter,
yunus baligi, at, kartal, ay1 ve kurt gibi
hayvanlarin yaninda, giivercin de siklikla
kullanilmistir (Basaran 1995). Roma’da 1063
yilinda C. Riga tarafindan tahta baski kaliplar1
seklinde su, hava, ates ve topraktan meydana
gelen dort element betimlemesi
canlandirilmistir. Bunlardan toprak
betimlemesi, sag elinde bir torba, sol elinde
biiyiik bir kitap olan, basi lizerinde bir giivercin
tastyan sikintili bir geng¢ olarak sembolize
edilmistir (Can 2010). Antalya’nin Kas Ilgesi,
Islada Antik Kenti nekropoliinde yapilan
kazilarda, bir lahitin dstiinde giivercinlere
rastlanmistir. Bu lahit “Giivercinli Mezar”
olarak adlandirilmaktadir. Roma Ddneminden
kalma ve altindan yapilmis iki kiipe giivercin
seklindedir ve giiniimiizde Ankara Anadolu
Medeniyetleri Miizesinde sergilenmektedir.
Assos’ta yapilan nekropol kazilarinda, sekiz
numaralt  lahitten ¢ gilivercin  heykeli
¢ikartlmigtir. Halen bu heykeller Canakkale
Miizesinde sergilenmektedir. Igel’in Mut Ilgesi
yakinlarindaki Dag Pazari Kilisesi adi ile
bilinen bazilikanin taban siislemelerinde, diger
birgok kus ile birlikte giivercin figiirlerine de
rastlanmaktadir. Konya Selguklularin baskenti,
giivercin yetistiriciliginde onemli
merkezlerinden biridir ve bu ilimizde Selguklu
ad ile bir giivercin irkinin yetistiriliyor olmasi,
giivercin yetistiriciliginin Selguklular
zamaninda yapildigina dair bir kamit olabilir
(iscen 2010). Izmir’de, de antik Smyrna
Kentinin koruyucusu Aziz Polycarp adina
yapilan Aziz Polycarp Kilisesinin kubbesinin
orta kisminda, kutsal ruhu simgeleyen bir
giivercin resmi yer almaktadir (Gtiltekin 2003).

5. Mitolojide Giivercin

Dogu ve Bati mitolojilerin hepsinde,
hayvan  figirleri en  sik  kullanilan
figlirlerdendir. Mitolojilerde  giivercinin,
giinahsiz insanlarin ruhu olduguna inanilmstir.
Giivercin beyaz renginden dolay1 ayn1 zamanda
askin ve barisin sembolii olmustur. Antik
Misir’da  giivercinlerin  dort bir yana dogru
ugurulmasinin, iilkeye ve tanrilara iyi haberler
getirecegine  inanilmugtir.  Giivercin  halk
tarafindan saygi duyulan, sevilen ve Veniis’e
adanmis  bir kus olmustur. Veniis’iin
Kythere’de bir tapmagi bulunmasindan 6tiirt,
giivercine “Kythere Kusu” adi da verilmistir.
Zumriidiianka kusu, mitolojilerde giivercin gibi
onemli bir hayvan figliridiir. Ziimriidiianka
kusunun kaynag1 Eski Misir olmasina ragmen,
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Cin’den Iran’a kadar biitin  bdlgelerin
mitolojilerinde yerini almistir. Bu mitolojilerle
ilgili resim ve heykellerde Ziimriidiianka kusu,
hep  gilivercine  benzetilerek  sembolize
edilmistir (Armutak 2004).

Eski Yunan mitolojisinde oliiler
ilkesine egemen olan tanrilar Hades,
Persephoneia ve Thanatos’dur. Oliiler diyarina
inmek i¢in, bir gegitten gegmek gerekmektedir.
Gegidin  yolunu bulmak igin iki giivercin
kilavuzluk etmektedir (Altinkaynak 2003).
Diinya edebiyatinda Ask Tanrigast olarak
bilinen Afrodit, daha onceki medeniyetler
doneminde de cesitli adlar ile anilmistir.
Akadlar devrinde Istar, Siimerlerde Ninsianna
ve Babillerde Estor olarak bilinmektedir.
Istar’n dogusu Akad efsanelerinde soyle ifade
edilmistir: “Firat Nehrinde ylizen baliklar, bir
giin nehirde biiylk bir yumurta gordiiler.
Yumurtay1 iterek kiyiya g¢ikardilar. Kryidaki
yumurtayr goren bir giivercin geldi ve
yumurtanin  {izerine kulugkaya yatti. Bir
miiddet sonra kuluckadaki yumurtadan giizeller
giizeli, Ask Tanrigasi Istar ¢ikt1.(Arda 2009)”

6. Osmanh Saraylarinda Giivercin

Osmanlilarda giivercin her zaman goz
ontinde bir kus olmustur. Halk elinde ve
saraylarda yetistirilmesinin yaninda, zengin ve
onemli kisilerin sofrasinda bir yemek ¢esidi
olarak da ayricalikli bir yer bulmustur.
Saraylarda, bu ama¢ icin  kushaneler
bulunmaktadir. Bu kushanelerde giivercin,
stilin ve diger siis kuglarmin yaninda, birgok
evcil ya da yabani kuslar da yetistirilmektedir.
Osmanli padisahlari i¢inde giivercin meraki en
iist seviyede olan ise son padigsah Sultan

Vahideddin  olmustur. Sultan Vahideddin
zamaninin  bircogunu, saray bahgesindeki
giivercinlikte geeirdigi bildirilmektedir
(Giinergiin 2006).

Angiolello, 1474-1481 yillar1 arasinda
Istanbul’da  yasamis ve saray yasantisini
incelemistir. O yillarda Topkap:1 sarayinin
liciincii avlusunun giineydogu koésesinde, Arz
Odasi’nin saginda bir kusluk bulundugundan
bahsetmektedir. Bu kusluk icerisinde, ayaklari
sedef bilezikler ile siislenmis, Sultan’in istegi
lizerine takla atan, ses ¢ikaran gesitli
giivercinlerin  bulundugunu  aktarmigtir.  17.
yiizyil sonrasinda, iiglincli avlunun giineybati
kosesinde, Harem’deki mutfaga bagl ve
ozellikle giivercinlerin beslendigi bir kushane
de bildirilmektedir (Giinergiin 2006).

Eremya Celebi’nin bildirdigine gore,
Hasbahce’nin Ahirkap: tarafinda, Aya Yani
kilisesinden  dondstiiriilmiis  bir  kushane
bulunmaktadir. Bu kushanede her birinin ayri

ayri adlart1 bulunan cins cins giivercinler
yetistirilmektedir. 1864 yilinda insa edilen
Beylerbeyi Saraymin bahgesinde aslan kafesi,
givercinlik  ve  kusluk  bulunmaktadir
(Giinergiin 2006).

Sultan Resat (V. Mehmet)’in emriyle
Mimar Vedat Tek tarafindan, Dolmabahge
Sarayinda muayede salonunun Oniindeki
bahgeye kusluklar yaptirilmis, bir kus koskii ve
kus hastanesi insa edilmistir. Sultan Resat
buraya Avrupa’dan getirttigi  giivercinleri
yetistirmis ve yerli irklarla melezlemeler
yapilmasini saglamistir. 1880°1i yillarda Yildiz
Sarayinda yasayan Sultan II. Abdiilhamit,
hayvanlara ve 6zellikle kuslara 6zel ilgisi olan
bir padisahtir. Yildiz Saraymnin selamlik
bahgesinde giivercinler, tavus kuslari, siiliinler
ve papaganlar i¢cin kusluklar insa ettirmistir
(Giinergiin 2006).

Istanbul Universitesi Kiitiiphanesinde
kayitli Yildiz Saray1 Fotograf Albiimiindeki bir
fotografta, saray bahgesindeki ada {izerinde bir
maymun kafesi ile Dbiylk giivercinlik
goriilebilmektedir. Biiyiik giivercinlik,
Silahhane ile MIT arasindaki duvarin étesinde,
MIT tarafindadir ve bu giivercinlik Cihanniima
Koskiinden de goriilebilmektedir (Giinergiin
2006).

1883 yilinda, Yildiz Sarayi
Bahgesindeki hayvanlarin, ozellikle kuslarin
durumunu denetlemek i¢in, Paris Hayvanat
Bahgesinden D. Jombard adinda bir uzman

getirtilmistir. Jombard, Yildiz Saray1
Bahgesindeki kushaneler ve kuslar
incelemigtir.  Bu  kushanelerin ~ “gdziin
secemeyecegi yiikseklikte” oldugundan

bahsetmistir. Kushanelerdeki sadece giivercin
sayisinin 6-7 bin civarinda oldugunu o6zellikle
belirtmektedir. Saraydaki hayvanlar1 “cins ve
adetce emsali bulunmayan” seklinde tarif
etmektedir. Giivercinler iginde her giin bir tane
hasta hayvan buldugunu bildirmektedir. Osman
Nuri Ergin ise Yildiz Saray1 bahgesinde en ¢ok
giivercin, karaca, geyik, nadir koyun irklart ve
diger kus tiirlerinin bulundugunu
nakletmektedir. Kopekler igin ayri bir kosk,
kediler igin ise ayri bir yer tahsis edilmistir
(Gtinergiin 2006).

Il. Abdiilhamit’in 1909 yilinda tahtan
indirilip, Selanik’e siirgiine gonderilmesinden
sonra sarayi ziyaret eden Halit Ziya Usakligil,
sarayda cesitli irklarda kdpekler ve ¢ok sayida
giivercin gordiigiinden bahsetmistir. Saray daha
sonra Hazine-i Hassaya devredilmeden once,
bu hayvanlar hiikiimet tarafindan sattirilmistir.
Il.  Abdiilhamit’in biiyiik 6zen gostererek
besledigi ve melezlemelerle sayist cogalan,
cesitli yeni irklar elde edilen giivercinler,
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padisahin siirgiiniinden sonra sahipsiz kalmig
ve zayi olmuslardir (Giinergiin 2006).

7. Osmanh
Giivercin

Selguklular ve devaminda Osmanlilar
devrinde ava ¢ikmak ve av eti yemek, sultan ve
padisahlar arasinda her zaman gozde bir hobi
olmustur. Celaliiddin Hizir Pasa (1990)’nin
Mintahab-1 Sifa adli tip ile ilgili eserinde, av
etleri gifa olarak yer almaktadir. Giivercin basta
olmak tiizere kaz, ordek, serge, keklik, bildircin,
siiliin, toy, turag, tavsan, sigin (alageyik), geyik
ve kulan (bir tir yaban esegi) sifali av
hayvanlari arasinda sayilmaktadir. Evliya
Celebi’ye gore, Edirne Sifahanesinde sinir
hastalarina gifa bulmalari i¢in av kuslarinin eti
yedirilmektedir (Celaliiddin Hizir 1990). iki
Selguklu sultaninin, Meliksah ve Alaeddin
Keykubat’in av etini fazla kagirdiklar igin
oldiikleri rivayet edilmektedir (Oguz 1976).
Osmanli padigahi II. Murat’in ava ¢ok merakli
oldugu ve 2.000’den fazla dogancisi oldugu
bildirilmektedir. Fatih Sultan Mehmet’in de
¢ok organize av gezileri diizenledigi
bilinmektedir. Bunun disinda gesitli av etleri
saray mutfaginda bin bir usul ile pisirilerek,
sultan ve saray halkina yedirilmektedir. Ayrica
stinnet diiginii ve diigin gibi s6len
ziyafetlerinde birgok av eti sunulmaktadir (Isin
2009). Sehzade Beyazit ve Cihangir’in 1539
yilindan gergeklestirilen siinnet diigiiniinde
keklik, tavus kusu ve oOrdek kebaplarmin
yaninda, 900 adet kaz ve 200 adet gilivercin
pisirildigi bildirilmektedir (Bilgin 2004). Isin
(2009)’un  Michel Baudier’den bildirdigine
gore, kaz ve giivercinlerin sarayda pisirildigi,
Osmanl arsiv kayitlarindan da anlasilmaktadir
(Istn 2009). ingiliz diplomat Covel’in onuruna
Edirne’de vezir tarafindan verilen ziyafette,
yemek diizeninden, yemek takimindan ve
yemeklerden ayrintili sekilde s6z edilmektedir.
Solende giivercin, tavuk, eksili tavuk, pilig,
eksili pili¢, borek, pogaca, tutamag (tutmag),
1spanak boregi, corba, kati corbasi, kefal
corbasi, baklava, ¢esitli dolmalar, kebaplar,
eksi asi, mubhallebi, pilav, tavuklu Dpilav,
kiymali, sade ve balli borekler, bulgur pilavi,
zerde, yahni, paca, kabak tatlisi, asure, tursu,
corek, gozleme, girde (yutka ekmegi), nukul
(bir ¢esit tath), tarhana corbasi, simit, eriste,
ordek, kuzu kebabi1 ve tavuklu borekten
meydana gelen ¢ok zengin bir meni
sunulmugtur (Reyhanli 1983). 1853 yilinda
Istanbul’u ziyaret eden ve 21 giin kalan Fransiz
veliaht prensi Napolyon’un kaldig1 siirece
hazirlanan yemeklere ait malzemelere goz
atildiginda, giivercinin bulundugu

Saray Mutfaginda

goriilmektedir (Haydaroglu 2003). Sultan |I.
Abdiilhamit’in  sehzadeleri icin diizenlenen
Bed’i Besmele toreni i¢in alinan malzemelerin
listesi Osmanli arsivlerinde kayithidir. Bu
listeye goére toren i¢in 34 kalem yemek
malzemesi satin alinmistir. Tanesi 25 kurustan
200 adet giivercin satin alimmig ve toplam
5.000 kurus 6deme yapilmustir. Giivercin, 34
kalem malzeme icinde en ¢ok 6deme yapilan
10. malzeme Ozelligini tasimaktadir (Keskin
2010).

Sonuc¢
Tirkiye’de gilivercin  yetistiriciligi, —Tirk
halkinin atalarindan miras kalan gilizel bir
aligkanliktir. Han-hamam ve cami gibi
kuruluglarda giivercinlerin  barinmast i¢in
yapilan bolimler Tirk halkinin giivercinlere
kargt sevgisinin ayr1 bir  gostergesidir.
Giliniimiizde giivercininde iginde yer aldig
kafes kuslarinin bir kisminin soyu tiikkenmis,
onemli bir kismi da yok olma tehlikesi ile kars

karstyadir.  Genel bir koruma  altina
alinmadiklarn  takdirde kafes  kuslarmin
¢ogunlugunun nesli yakin bir gelecekte

tilkenecektir. Bu nedenle kafes kuglari i¢inde
yer alan givercinin de dogal ortamlarinin
yanisira, entansif ortamlarda da iretilerek
korunmalidir.
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Derleme Makale

KALKINMA PLANLARINDA SU URUNLERi SEKTORU
( HEDEFLER VE GERCEKLESMELER, 1963-2012)

Mahmut KUCUKOGLU

OZET

Bu makalede, Tiirkiye’nin planli kalkinma doneminin basladigi 1963’ten 2012 yilina kadar
hazirlanmis olan kalkinma planlarinda, su iiriinleri sektdriinde 6ngoriilen hedefler ve bugiine kadar
su Uriinleri sektoriine iligkin gergeklesmeler analiz edilmis olup sektdriin mevcut durumu, diinya
ve AB ile mukayesesi yapilarak, eksikliklerin tespiti ve su iriinleri sektoriiniin gelismesi igin
cesitli oneriler ortaya konulmaya galisilmistir. Tiirkiye 2012 TUIK verilerine gore 2011 yilinda
514.755 bin tonu(% 73.17) aveilik,  188.790 tonu yetistiricilikte (% 26.83) olmak iizere toplam
yaklagik 703.545 bin ton su iiriinleri tiretmistir. Son 10 yil iginde yetistiriciligin toplam itiretimdeki
payt % 3’lerden % 30’lara yaklagmig, FAO verilerine gore Tiirkiye Diinya’da su diriinleri
yetistiriciliginde Cin ve Hindistan'dan sonra en fazla biiyiiyen ii¢iincii lilke olmustur. Tiirkiye su
iiriinleri iiretiminde diinya’da 35°nci AB’de 7’nc1 sirada yer almaktadir. Tiiketimde ise AB iilkeleri
icerisinde son siralarda yer almaktadir. Kalkinma Planlarinin hazirlanmaya basladigi 1963’ten
giiniimiize kadar su iriinleri potansiyelimiz dikkate alindiginda belirlenen hedeflere ulasildigi
sOylenemez.Tiirkiye’de sektoriin gelismesi tiniversite-6zel sektor-kamu kurumlari isbirliginin
saglanmasina, tiiketimi arttirici cabalara, gesitlilik gosterebilen etken tegvik politikasina bagh
goriilmektedir.

Anahtar Kelimeler: Su Uriinleri, Balik¢ilik, Kalkinma Plani, Avcilik, Yetistiricilik

AQUATIC SECTOR IN DEVELOPMENT PLANS
(GOALS AND REALIZATIONS, 1963-2012)

ABSTRACT

In this paper, the development plans prepared in 1963 until 2012 the objectives envisaged in the
fisheries sector and realizations have been analyzed. In addition, current state of the industry has
compared with World and EU. Deficiencies in the sector were identified and tried to put forward
various suggestions for the development of the sector. According to data from TSI(Turkish
Statistical Institute) in 2011, 514.755 thousand tons aquatic products were produced by way of
hunting and 188.790 thousand tons were produced by way of aquaculture. In total approximately
703.545 thousand tons aquatic products were produced. Over the last decade the share of
aquaculture production rises from %3 to %30. According to the FAO statistics, Turkey is the third
fastest growing country after China and India in aquaculture.In aquatic products, Turkey is the
thirty-fifth country in the world and seventh country in EU. Consumption of aquatic products in
Turkey in the EU is in the last place. 1963 began the development plans set targets achieved to
date cannot be said considering the potential for aquatic products. Development of the fisheries
sector in Turkey depends on co operations between universities and the private sector and
government agencies. In order to develop aquatic sector, consumption must increase and effective
and incentive policies have taken place.

Key Words: Aquatic Products, Fisheries, Development Plan, Hunting, Aquacultur
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1)GIRis

Uc tarafi denizlerle cevrili bir
yarimada konumunda olan Tirkiye’nin
8333 km’lik kiyr seridi ve 177.714 km
uzunlugunda nehirleri bulunmaktadir. Deniz
ve i¢ su kaynaklarmizin toplam yiizey alani
25 milyon hektardir; bu rakam Tiirkiye’deki
toplam tarim alanlarina yakindir. Bu
nedenle balik¢ilik  kaynaklarinin  etkin
kullanimi  bityik  6nem tagimaktadir.
Denizlerimiz ve i¢ sularimizin birbirlerinden
farkli ekolojik ozellikleri,
biyogesitliligin yliksek olmasini saglamistir.
Ulke sularinda yaklasik 500 tiir bulunmakta ve
yaklagtk 100 farkli tiiriin ekonomik iiretimi
yapilmaktadir.

Su fdriinleri sektorii; deniz ve i¢
sulardaki mevcut bitkisel ve hayvansal
organizmalari, kiyt ve kiy1 oOtesi balik
aveiligini, yetistiriciligi, triinlerin soguk ve
donmus muhafazasini, yurt i¢i ve disinda
pazarlanmasi ve naklini, isleme sanayi ve
entegre tesislerini, kooperatif ve diger meslek
orgiitlerini, balik¢1 gemileri ve tersaneleri,
liman ve balik¢1 barmaklari, balik halleri gibi
alt yapi tesislerini, ag, ekipman, yem ve diger
girdi liretimi ile aragtirma, gelistirme ve egitim
konularint kapsamaktadir.

Uretimden pazarlamaya  istihdam
yaratmasi, besin olarak bir bagka esdegerinin
olmamasi, katma deger yaratacak sekilde
islendiginde ihracat olanaklarinin artmas,
balik¢iligi ve elde edilen {iriinlerin 6nemini
artirmaktadir ( Anonim, 2007).

Su driinleri sektdriinde deniz, i¢ su
balik¢iligi, yetistiricilik, su {irlinleri isleme ve
degerlendirme tesislerinde yaklasik 140.000
kisinin istthdam edildigi tahmin edilmektedir.
Ancak, bitkisel iiretim, hayvansal {iretim ve
ormancilikla birlikte tarim sektoriinii olusturan
balik¢ilik alt sektoriiniin, tarim sektorii tiretimi
igerisindeki pay1 (% 4,6) ve GSYIH’ deki
payt (% 0,4) ilkenin sahip oldugu su
potansiyeline  karsihk  olduk¢a  diisiiktiir
(Anonim, 2011).

Ulkemiz deniz ve i¢ sulari soguk ve
sicak su balik ¢esitlerinin avlanmast ve
yetistirilmesi igin uygun ekolojik ozelliklere
sahiptir. Karadeniz de 247, Marmara
Denizi’'nde 200, Ege Denizi’nde 300 ve
Akdeniz’de 500 balik tliri bulunmaktadir
(Anonim, 2001).

Yizyilimizda  insanligin  giderek
dogal kaynaklara bagimli hale gelmesi balik
avcilligl ve yetistiriciliginin 6nemini agiklikla
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ortaya koymaktadir. Hem saglik yoniinden hem
de isttihdam imkanlar1 yarattigindan su iiriinleri
sektorii  Avrupa Birliginde de sosyal ve
ekonomik gelismeyi tesvik etmesi yoniiyle
onemli bir sektordiir (Celikkale ve ark., 1999).

Tirkiye bir deniz {iilkesi olmasinin
yaninda zengin i¢ su kaynaklarina da sahip
olma ozelligi tagimaktadir. Ancak agik deniz
balik¢iliginin ~ gelismis  olmasi, kurumsal
yapmin daginikligindan kaynaklanan politika
sorunlari, su {irlinleri pazarinin gelismemis
olmasi ve balik¢1 Orgiitlenmelerinin yeterince
etkin olmamasi gibi nedenlerle beklenen su
iriinleri tretimi ger¢eklesmemektedir. Bunun
yaninda balik¢ilarimizin tecriibesi, balik¢ilik
sektoriiniin - modernizasyonu ve  teknoloji
kullanimi, su kapasitesinin zenginligi ve son
yillarda gelisme gosteren Kkiiltiir balikgilig
sektoriin olumlu yanlari olarak gosterilebilir
(Anonim, 2006).

2) DUNYA’DA VE TURKIYE’DE SU
URUNLERININ DURUMU

Diinya toplam su {irlinleri iiretimi
(avcilik ve yetistiricilik) genel olarak son yiiz
yilda devamli artig gostermistir. 1910 yilinda 4
milyon ton olan diinya su {rilinleri retimi,
2008 yilinda 142.3 milyon tona ulagmustir.

Diinya su lirilinleri iiretiminin yaklasik
% 63’10 avcilik, % 37’si ise yetistiricilik
tretimine karsilik gelmektedir. Diinya’da su
driinleri  yetistiriciligi hizli  bir  sekilde
artmaktadir. 1950 yilinda 1 milyon tonun
altinda olan su firlinleri yetistiricilik iiretimi
2008 yilinda 52,6 milyon tona yiikselmistir.
6,591 milyar kisi olan diinya niifusu esas
alindiginda, diinya’da kisi basina su iiriinleri
tiketimi 2008 yilinda 16,8 kg/kisi/y1l olmustur.

Cin’in 2008 yili aveilik tiretimi 14,8
milyon ton, yetistiricilik dretimi ise 32,7
milyon ton olmak fizere toplam 47,5 milyon
ton {iretim ger¢eklesmistir. Bu iretim 2008
yilinda avciliktan elde edilen diinya {iretimi
olan 142,3 milyon tonun % 33’udir. Cin’de
2008 yil1 kisi bagina su iiriinleri tiiketimi (26,6
kg/kisi/y1ll) diinya ortalamasmin iki katina
oldukga yakindir.

2008 yili verilerine goére Cin'den
sonra diinya siralamasinda 7.4 milyon ton ile
Peru ikinci sirada, AB-27 iilkelerinin tiretimi
ise 6.4 milyon ton ile ii¢linclii sirada yer
almaktadir.

Avrupa Birligi’ne iiye olan 27 iilke
(AB-27) dikkate alindiginda yillik su {iriinleri
iiretiminin ve tiiketiminin iilkelere gore biiytlik
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farkliliklar gosterdigi goriilmektedir. 2007 yili
verilerine gore AB-27 ve aday iilkeler arasinda
en fazla su fdriinleri iretimi Ispanya’da
gerceklesmekte, bu iilkeyi Danimarka, Fransa
ve Ingiltere izlemekte, iilkemiz 7. sirada
bulunmaktadir.

Diinya iilkeleri su tirlinleri tiiketimleri
dikkate alindiginda en fazla tiiketim izlanda’da
gerceklesmektedir. Izlanda’da 91,4 kg/kisi/yil
olan tiiketim, diinya ortalamast olan
16,8kg/kisi/yil’'m 5,5  katidir.  Japonya
65,5kg/kisi/y1l Norveg 47,4, Cin 26,6, ABD
23,8,Kanada 23,1, Peru 20,3 ve Rusya
Federasyonu’nda 17,7 kg/kisi/yill su {irlini
tilketilmektedir (Anonim, 2011 b). Tirkiye'de
ise kisi basina balik tiketimi yilda 8 kg
seviyesindedir (Anonim 2011c).

Denizlerdeki avcilikla elde edilen
iiretim dikkate alindiginda 2007 yili verilerine
gore en fazla iretimin 48,3 milyon ton ile
Biiyiik Okyanus’ta gerceklestigi, bunu 19,6
milyon ton ile Atlantik Okyanusu ve 10,2
milyon ton ile Hint Okyanusu’nun izledigi
goriilmektedir. Bu ii¢ deniz 78,2 milyon ton
tiretim ile avlanan baliklarin % 86,8’ini
saglamaktadir ( Anonim 2011d).

Diinya’da dogal stoklarin giderek

azalmast ve hizla artan niifusun protein
ihtiyacinin ~ Karsilanmasi  ihtiyact  Kdltir
balik¢iligimn ~ 6nemini  artirmistir.  FAO’ya

gore yetistiricilik sektorii son on yil igerisinde
yilda ortalama yiizde 6,6 oraninda biiyiimis ve
diinya capinda en ¢ok gelisen gida fretim
sektorti olmustur. Meveut durumda kiiresel su
drtinleri dretiminin yiizde 37’si yetistiricilikle
saglanmakta olup, uzun vadede vyetistiricilik
sektoriiniin iiretim bakimindan avcilik
sektoriinii gegcecegi ongorilmektedir.

Tirkiye, AB filkeleri igerisinde en
fazla balik¢i gemisi sayisina sahip olmasina
kargin, balik¢t gemisi bagmma iretimde
beklenenin ¢ok gerisindedir. AB f{ilkelerinin
gemi bagina avladigi su {irlinii  miktar
iilkemizin yaklasik 3 katidir. Bu durumun
temel nedeni lilkemiz balikgilarmin kiigiik
boydaki  (genelde 10-12 m’lik) balik¢
gemileriyle avlanma yaparken, denizcilikte ileri
gitmis iilke balik¢ilarimin daha biiyiikk balike1
gemileriyle ticari su riinleri aveilig
yapmalaridir.  Gelismis  iilkeler  teknik
donanimlar yiiksek balik bulucu cihazlar ve av
araglar1 kullanarak avcilik yaptiklarindan, tekne
basina avladiklar1 balik miktar1 daha yiiksek
olmaktadir

AB-27 iilkelerinde su iiriinleri avcilik
sektoriinde calisanlar kisi bagma 45,3 ton/yil
iiretim yaparken, iilkemizde 2009 yil1 verilerine
gore deniz baliklar1 ve diger su {riinleri iiretimi
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yapan 47 413 kisi, 425 275 ton {iretim
gerceklestirmektedir. Kigi basina su iriinleri
iretimi 8,97 ton/yil’dir. Bu deger AB-27
iilkelerinin yaklasik %20’si kadardir. Diger bir
ifade ile AB-27 iilkelerinde su {iriinleri
sektoriinde calisanlar, tilkemizdeki ¢aliganlarin
5 kat1 {iretim yapmaktadir. (Anonim 2011e)

Tiirkiye’nin 2012 yili TUIK verilerine
gore Su Uriinleri {iretimi 2011 yilinda bir
onceki yila gore % 7.73 artarak toplam 703.545
ton olarak ger¢eklesmis, iretimin % 61.44%
deniz baliklarindan, % 6.45'1 diger deniz
tirtinlerinden, % 5.27'si i¢su iriinlerinden ve %
26.83" yetistiricilikten elde edilmistir.

Avcilikla yapilan  Uretim 2011
yilinda 514.755 ton, yetistiricilik {iretimi ise
188.790 ton olarak gerceklesmistir.
Yetistiricilik iiretiminin % 53.21'%
icsulardan,%  46.79'u  denizlerden elde
edilmistir.

Deniz Uriinleri iiretiminde ilk siray
% 62.43'lik oran ile Dogu Karadeniz Bolgesi
almis, bu bolgeyi % 15.49 ile Bat1 Karadeniz,
% 8.20 ile Marmara % 6.95 ile Ege ve % 6.93

ile Akdeniz Bolgesi izlemistir (Anonim
2012a).

Su Uriinleri sektorii  Tiirkiye'nin
ihracatinda  olusturacagi  katma  deger

yoniinden de biiylik 6nem tasimaktadir. 2002-
2011 yillarinda su firlinleri ihracati yaklagik
ylizde 264 artarak 2011 yili sonunda 448
milyon dolara yiikselmis, FAO verilerine gore
Tiirkiye diinyada su iiriinleri yetistiriciliginde
Cin ve Hindistan'dan sonra en fazla biiyiiyen
tgtincii tilke olmustur.( Anonim
2012b)Tiirkiye 2023 yili su iriinleri ihracat
hedefini ise 3 milyar dolara ¢ikarmstir
(Anonim 2011f).

Ihracattaki artisa ragmen Tiirkiye
halen 6nemli oranda ithalat yapan bir tilkedir.
2010 yilinda ithalatimiz 80.725 ton ve 134
milyon dolar olarak gergeklesmistir (Anonim
2011g).

Tiirkiye Su Uriinleri Uretim miktar
bakimindan diinya’da 35. sirada, AB iilkeleri
arasinda ise 7. swrada yer almakla birlikte,
Diinya su iirtinleri iiretiminde onemli iilkeler
olan Cin, Peru ve AB-27'de birinci sirada olan
Ispanya ile karsilastirma yapmak gerekirse,
Cin’in kiyr seridi uzunlugunun 14500 km
olmasmna ragmen yilda 14.8 milyon ton,
Peru'nun kiyr seridi uzunlugunun 2414 km
olmasina ragmen 7.4 milyon ton, Ispanyanin
ise yaklasik 5000 km'lik kiy1 seridine sahip
olmasmma ragmen 1.2 milyon ton {iretim
yaptig1, buna karsilik Tiirkiye'nin 8483 km'lik
kiyt seridine sahip olmasmma ragmen 2011
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yilinda 514.755 ton iiretim yapabiliyor olmasi
yiiksek potansiyeline ragmen su {riinleri

kaynaklarmi  yeterince degerlendiremedigi
sonucunu ortaya ¢ikarmaktadir.
Zengin  balikgiik  kaynaklarina

sahip Tirkiye’nin, Kisi basma diigen su
iriinleri tiikketimi bakimindan diinya ve AB
ortalamasinin gerisinde kaldig1
gorilmektedir.  Tirkiye’de  su  driinleri
tiketimi kisi bas1i 8 kg olarak agiklanmugtir.
Diinya ortalama su iiriinleri tiiketim miktari
kisi basi1 16,4 kg; AB ortalamas: ise 22,3
kg’dir. Bunun baglica nedeni, su iranlerinin
diger et driinleri gore daha pahali olmasidir.
Su iriinleri tiiketimi bolgelerimiz  arasinda
farklilik gostermekte olup kiyr bolgelerimizde
kisi bast 25 kg; I¢, Dogu ve Giineydogu
bolgelerimizde ise kisi bast 1 kg’ye kadar
azalmaktadir (Sahin, 2011).

Ayrica, Ulkemiz su iiriinlerinin
timiinii kapsayan bir standart uygulamanin
olmamasi biliyilk bir eksikliktir. Balik
avciliginda kullanilan yontem, av aracinin
Ozellikleri, avin  teknede  saklanmasi,
bekletilmesi, depolanmasi, kasalara istifi,
yiikkleme, tasima, bosaltma, soguk muhafaza
ve depoda istifleme, alma gibi islem ve
stireglerin standartlar1 hala olusturulmamustir.
Bu konuda {iiniversitelerle isbirligi yapilarak
proje iiretmelerinin saglanmasi ve gereken
desteklerin verilmesi gerekmektedir.

LBYKP’DA GENEL HEDEFLER VE
GERCEKLESMELER (1963-1967)

I.LBYKP’da belirlenen ana politika,
denizlerimizde bulunan balik ve baska su
iiriinleri  kaynaklarinin modern igletmecilik
anlayisiyla degerlendirilmesi, su iriinleri
kanunun c¢ikarilmasi, balikeilikla ilgili kamu

hizmetlerinin  toplu bir sekilde organize
edilmesi, balikgilara kolay kredi temini,
balik¢ilik  egitimin  organizasyonu, balik

iretiminin gelistirilmesi ile balik¢ilarin can ve
mal giivenligini saglayacak tedbirlerin alinmast
seklinde belirtilmektedir (Anonim, 1963a).

Tarim kesimi igin en biiyiik artigin
balik¢ilikla meydana gelecegi (yaklasik 3 kat)
tahmin edilmis, plan donemi sonunda ihracatin
onemli Ol¢iide arttirllmasi ve kisi bas1t balik
tiketiminin 2.2 kg’dan 5.3 kg’a yiikselmesi
hedeflenmistir (Anonim 1963b).

Birinci bes yillik plan dénemi
sonunda balik¢ilikta Ongoriilen gelismeler
gerceklestirilmemistir. Uretim 111 bin tondan
155 bin tona yiikselmis ve ancak % 40
oraninda bir artis gerceklestirilebilmis, gerek
kamu, gerekse Ozel sektor plan donemi

12

Su iiriinleri iiretimine iligkin ¢esitli
tesvik uygulamalari s6z konusudur. Kooperatif
iiyesi olan balik avcilar1 ve gemi sahiplerine
yasa geregi glimriik vergisinden muaf ana
makine, balik bulucular, seyir cihazlar1 ve ag
dahil av ara¢ ve geregleri ithal hakk: verilmis
ve bu sayede av filomuzun gelismesine 6nemli
katkilar saglanmistir. Uygulanmakta olan
OTV’siz akaryakit destegi de balik¢ilarimizi
rahatlatmig, filonun kiyidan uzakta da
avlanmasini saglamistir. Ayrica 2005 yilinda
yiiriirliige giren diisiik faizli kredi uygulamasi
ile su riinleri yetistiriciligine  ziraat
bankasinca uygulanan reel faizlerden % 30
daha ucuz yatirim ve isletme kredisi kullanma
imkan1 saglanmustir.

Su iriinleri yetistiriciligine
uygulanan tesvikler sonucunda ge¢mis yillara
oranla Onemli Ol¢iide yatirnm taleplerinde
artislar olmustur. Sektor, glinimiizde ve
gelecekte iilkemiz ekonomisine belirli bir
emek ve yatirnm karsihiginda siirekli girdi
saglayabilecek Onemli bir kaynaktir. Su
tirlinlerinin iilke ekonomisine katkisi bahane
edilerek etkin destek ve tesvik vermeme
yoluna gidilmemeli; ¢linkii  yenilenebilir
kaynagin deger ve katkisinin sonsuz olup,
potansiyelin dikkatli kullanilmasi halinde ¢ok
daha fazla girdi elde etmenin miimkiin olacag:
unutulmamalidir ( Anonim, 2006 b).

igersinde gerekli tedbirleri ve yatirimlart ele
alamamig veya tamamlayamamustir. Su driinleri
kanunu tasarisi hazirlanmig fakat
kanunlagtirilamamaistir. Tiiketim
aligkanliklarinda énemli ve yaygin bir degisme
olmamustir. Yurti¢i talep 82.2 bin tondan 113.2
bin tona yikselmis % 6.6’lik bir artis
gerceklesmistir.

Ihracat ise plan donemi sonunda 10
bin tondan 15.5 bin tona yiikselmis % 9.2°lik
bir artis gergeklesmistir.

Goriildigi gibi, birinci plan donemi
sonunda ongoriilen gelismeler
gerceklestirilememis, agik deniz balik¢iligina
gecilmedigi gibi i¢c sulardaki potansiyel de
organize edilip degerlendirilmemistir.

II. BYKP’ DA GENEL HEDEFLER VE
GERCEKLESMELER (1968-1972)

II. BKYP’da ilke olarak, balik
kaynaklarmin  arastirilmasi, agik  deniz
balik¢iliginin gelistirilmesi, arastirma ve yeni
teknolojilerin uygulanmasinda devletin onciilitkk
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etmesi, avct ve Dbalikgt teskilatlarinin
gelistirilmesinin 6nemi ortaya konulmustur.
Ikinci plan déneminde su iiriinleri
diretiminin % 9.1, yurti¢i balik tiiketiminde %
7.6 ve ihracatta % 15.6 oraninda artis
ongoriilmiistiir (Anonim, 1968).

Plan doneminde ise iiretimde % 5.2,
yurti¢i balik tiiketiminde % 6.5, ihracatta %
18.3 olarak gergeklesmeler kaydedilmistir.

Ikinci plan donemi sonunda genel olarak
hedeflerin gerisinde kalindigi goriilmektedir.
Buna ragmen, balik¢iliginin hukuki ve idari
yonlerini diizenleyen ve su iirtinleri stoklarmin
korunmasi, iiretimin arttirilmasi ile arastirma,
yayim, egitim konularini kapsayan su iriinleri
kanun tasaris1 ikinci plan doneminin son
yillarda kanunlasarak yiiriirlige konmustur.
Ayrica ikinci plan doneminde modern
teknolojiye uygun olarak balik¢ilar elektronik
cihazlarda donatilmis ve kaynaklarin tespitinde
biiyiik bir geligme gorilmiistiir.

.  BYKP” DA  GENEL
HEDEFLER VE GERCEKLESMELER
(1973-1977)

III. BYKP’da ilke olarak, avlanma
teknolojisinin  gelistirilmesi,  arama  ve
avlanmalarin balik nesillerinin korunmasi ve
balik arzinda kararlilik saglayacak bigimde
diizenlenmesi, bunun i¢inde agik deniz
balik¢iligt ve i¢ sular balik¢ilifina Snem
verilmesi iizerinde durulmustur.

Balik¢1 barmnaklarinin  yapilmas: ve
iiretim degerlendirilmesi i¢in gerekli tesislerin
yapilarak  bunlarin o  yoredeki  baliket
kooperatifleri eli ile isletilmesi, balik
avciliginda kooperatiflesmenin desteklenmesi,
kiltir balik¢iligmmin ve su trlnleri ile ilgili
egitimin yayginlastirilmasi dngoriilmiistiir.

Uclincii plan déneminde su iiriinleri
iretiminin % 8.4, yurti¢i balik tiiketiminde %
84 wve ihracatta % 6.4 oraninda artig
ongoriilmiistir (Anonim, 1973a). Plan dénemi
sonunda ise, liretimde % 7.4, yurti¢i balik
tilkketiminde % 7.7 oraninda artig ihracatta ise
% 2.9 oraninda gerileme goriilmiistiir.

Goriildiigi gibi, iiclincli plan donemi
sonunda i¢ talebin ve {iretimin artig1 konusunda
hedefe yaklasilmis, ihracatta ise gerileme
ortaya  c¢ikmistir. Kamu  hizmetlerinde
koordinasyonun saglanamamasi, arastirmalara
yeteri kadar Onem verilmemesi, kredilerin
azlig1, Universitelerde su iriinleri egitiminin

yetersizligi, balik¢t kooperatiflerinin giiniin
gereksinimlerini karsilayacak bicimde
orglitlenmemesi, pazarlama sorunlari,
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degerlendirme  ¢aligmalari ile pazarlama
arasindaki dengesizlik balik¢iligin gelismesini

olumsuz yonde etkilemistir ( Anonim, 1973Db).

IV. BYKP’DA GENEL HEDEFLER
VE GERCEKLESMELER (1979-1983)

IV. BYKP déneminde ilke olarak, su
tirtinleri iireticiliginin desteklenmesi, depolama,
ulastirma, pazarlama, degerlendirme, g¢abuk
dondurma ve soguk zincirin gelistirilmesi i¢in
kooperatiflere gerekli destegin saglanmasi, i¢
sular ve denizlerde baliklandirma
calismalarinin hizlandirilarak kiltiir
balik¢iliginin  yayginlastirilmasi, koruma ve
denetim hizmetlerinin giiglendirilmesi, c¢esitli
kamu kurulularina dagilmig bulunan su tiriinleri
faaliyetlerinin tek Orgiit altinda ist diizeyde
yeniden diizenlenmesi hedeflenmistir.

Dérdiincii plan déneminde
su driinleri Uretiminin % 7.7, yurtigi balik
tiketiminin % 7.7 ve ihracatta % 14.2 oraninda
artiy goriilmiistiir (Anonim, 1979a).  Plan
donemi sonunda ise iiretimde % 17.5, yurtici
balik tiiketiminde % 17.6 ve ihracatta ise %
143 oraninda artts meydana gelmistir.
Doérdiinci plan doneminde {iretim artisi, ig¢
talep ve ihracat artig1 bakimindan plan hedefleri
iizerinde bir artis ortaya ¢ikmustir.

V. BYKP’ DA GENEL HEDEFLER VE
GERCEKLESMELER (1984-1989)

V. BYKP’da ilke olarak, su iiriinleri
stoklarinin kirlenme, hastalik ve parazitlerden
korunmast igin kontrollerin titizlikle
uygulanmasi ve gerekli Onlemlerin alinmasi,
balik¢1 barmaklar ile yanagma yerleri gibi alt
yap1 tesisleri, degerlendirme ve pazarlama igin
gerekli st yap1 tesisleri ile entegre edilerek,
bunlarin  birlik ve kooperatiflerince belirli
esaslara gore isletmelerinin desteklenecegi
ifade edilmektedir.

Besinci plan donemi su {iretiminin
ortalama % 7.7, yurtigi balik tiiketiminin % 7.4
ve ihracatin donem sonunda % 20.7 oraninda
artmas1 ongoriilmiis (Anonim, 1979b), plan
donemi sonunda ise iiretimdeki artis % 5.1,
yurti¢i balik tiiketiminde % 5.0 ve ihracattaki
artis ise % 11.8 olarak gergeklesmistir
(Anonim, 1984). Besinci plan doneminde
tiretim, i¢ talep, ihracat gibi temel hedeflere
ulasilamadigr goriilmektedir.
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VI. BYKP’DA GENEL HEDEFLER VE
GERCEKLESMELER (1990-1994)

VI. BYKP’da da ilke olarak
su driinleri iiretimini arttirabilmek amaciyla
kaynaklarin dengeli kullanilmast ve
kullanilmayan kaynaklarmn degerlendirilmesi,
acik deniz balik¢iliginin gelistirilmesi igin
deneyimli iilkelerle isbirliginin 6zendirilecegi,
yetistiriciligin ~ i¢  sular ve  denizlerde
yaygmlastirilmas1  i¢in  gerekli  tesviklerin
saglanmast gerektigi, su iriinleri koruma ve
kontrol hizmetlerinin etkinliginin arttirilmas,
balik¢1 barinagi, barinma ve g¢ekek yeri gibi
altyapt  yatinmlarina ~ devam  edilmesi
hedeflenmistir.

Altmer plan doneminde su iiriinleri
iretiminin yilda ortalama % 7.7 i¢ talebin %
7.5, ihracatin % 12.0 oraninda artmasi
hedeflenmistir (Anonim,1989).

Plan dénemi sonunda ise iiretim yilda

ortalama % 14.6, i¢ talep % 16.3 ve
ihracattaki artis ise % 11.8 oraninda
gerceklesmistir.  Su  drilinleri  kaynaklarimin

yillik iiretim potansiyelinin ve bunlari etkileyen
faktorlerin iyi bilinmemesi, bu kaynaklarin
korunmasi, gelistirilmesi, etkin ve siirdiirebilir
bicimde kullanilmasini engellemektedir.

Genel olarak bakildiginda, toplam su
diriinleri tretiminde 1988 yilindan sonraki
birka¢ yil; asir1 avlanma, kirlenme ve ekolojik
degismelerden dolay1 azalmalar olmustur.

VIL. BYKP’DA GENEL HEDEFLER VE
GERCEKLESMELER (1996-2000)

VII. BYKP’da ilke olarak, su tirtinleri
sektoriinde dogal ortamlarin korunmasi ve
kontrolii kaynaklarin siirdiiriilebilir sekilde
kullanilarak tretimin tamamlanmasi,
yetigtiricilik ve agik deniz balik¢iliginin
gelistirilmesi, altyapinin ~ tamamlanmasi,
kurumsal yapmin etkin sekilde yeniden
olusturulmasi (Anonim, 1995), pazarlamada
soguk ve donmus zincirin gelistirilmesi,
aragtirma gelistirme faaliyetlerinin arttirtlarak
ihracatin 6zendirilmesi hedeflenmistir.

Ulkemizin su iiriinleri potansiyeli
yikksek olmasina ragmen, su iriinlerinin
ekonomiye katkisi ¢ok diisliktiir. Su iirilinleri
dretimi 1995 yilinda 649.2 bin ton iken, 2000
yilinda 582.3 bin tona diismiistiir.

7. plan doneminde su {iriinleri
iretiminin ortalama yilda % 2.2 oraninda
ihracatin ise % 3.5 oraninda azalacagi
Ongoriilmiis, ancak yetistiricilikle yapilan
iretim artarak toplam su iriinleri iiretimindeki
pay1 % 10’lara ylikselmistir.
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7. Plan doneminde su iiriinleri
sektoriinde iiretimi etkileyen en 6nemli altyap:
olan balik¢i  barinaklarindan 18  adedi
tamamlanarak faaliyete gecmistir. Boylece plan
donemi sonu itibariyle iilkemizde 145 adet
balik¢1 barnagi, 44 adet barinma yeri ve 59
adet cekek yeri olmak iizere toplam 248 adet
kiy1 yapisi balik¢ilarin hizmetine girmistir.

VIIL. BYKP’DA GENEL HEDEFLER
VE GERCEKLESMELER (2001-2005)

VIII. BYKP’ da ilke olarak su
kaynaklarmin siirdiiriilebilir  kullanim  ilkesi
cercevesinde su {irlinleri liretiminin arttirilmasi
hedeflenmektedir. Uretimin arttirilmast  igin
denizlerimizdeki ve i¢ sularimizdaki dogal
ortamlarin korunmasi, kontroli ve
gelistirilmesi, yetistiriciligin ¢evre, turizm,
orman, ulastirma ve diger ilgili sektorlerle
etkilesimi dikkate alinarak gelistirilmesine
onem verilecegi belirtilmektedir. Ozellikle
GAP bolgesindeki su iiriinleri potansiyelinin
degerlendirilmesi 6nem kazanmaktadir.

Denizlerimizden elde edilen iiretimde
goriilen azalma egitiminin Onlenebilmesi ve
kaynaklarin  korunarak {iretimin artirtlmasi
amaciyla, stok biiyiikliklerinin ve yillik
avlanabilir miktarin belirlenmesine yonelik
aragtirma  faaliyetlerinin  yogunlastirilmasi
gerektigi ifade edilmektedir.

Plan déneminde, AB ortak balik¢ilik
politikasina uyumun esas alinacagi ve sektorde
pazarlama altyap1 eksiklikleri giderilerek Pazar
kosullarinin 6ngdrdiigii diizenlemelerin yapilip
ihracatin arttirilmasi hedeflenmigtir (Anonim,
2000).

Plan donemi degerlendirildiginde, kiy1
balik¢iligina dayali aveilik {iretimi ve i¢ su
balik¢iliginda  kaynak yonetiminin  dogal
kaynaklarin siirdiiriilebilir kullanimina odakl
olarak yapilmasinin gerektigi, yetistiricilik
faaliyetlerinde ise gevre agisindan
stirdiirtilebilirlik sorunlari yasandig1
goriilmektedir (Anonim, 2006C).

Ayrica, plan doneminde iilkemizde
o6nemli bir su iriinleri potansiyeli olusturmasi
bakimindan Giineydogu Anadolu
Bolgesi’ndeki su kaynaklarinin su iriinlerinin
iiretimi amaciyla kullanilabilmesini saglayan
yeni su iriinleri iretim tesislerinin faaliyete
gecmesi, yan sanayinin gelismesi ile yeni
istthdam imkanlarinin saglanmasit ve bdlge
halkinin  sosyo-ekonomik refah seviyesinin
yiikseltilmesi  amaciyla  hazirlanan  etiit

sonuglandirlmigtir (Anonim, 2006d).
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IX. BYKP’DA GENEL HEDEFLER VE
GERCEKLESMELER (2006-2013)

IX. Kalkinma Plani
yillik ortalama %

d6éneminde,
7 biytliyecek Tiirkiye
ekonomisinde iiretimin sektorel
kompozisyonuna bakildiginda sanayi ve
hizmetler sektorlerinin 6n plana ¢ikacagi
tahmin edilmektedir. Ekonominin
modernizasyonu ve yapisal reformlara paralel
olarak, tarim sektoriiniin liretim ve katma deger
icerisindeki paymin azalmaya devam etmesi
beklenmektedir. 1980-2000 yillari déneminde
ortalama % 11.2 oraninda gerceklesen tarim
sektoriiniin, 2007-2013 doneminde  yillik
ortalama % 3.6 biiylimesi ve toplam {iretim

icindeki paymm 2013 itibariyle % 7.8
seviyesine gerilemesi ongoriilmektedir
(Anonim, 2006e).

Kiy1r balik¢iligmma dayali aveilik

tretimi ile i¢ su balikgiliginda kaynak
yonetiminin dogal kaynaklarin siirdiiriilebilir
kullanimina odakli olarak yapilmasinin gerekli
oldugu yetistiricilik faaliyetlerinde ise g¢evre
acisindan siirdiiriilebilirlik sorunlart yasandigi
ifade edilmektedir.

Balikeilik politikalarinda, AB
Miiktesebatina paralel sekilde, stok tespit
caligmalarinin yapilarak avcilik {iretiminde
kaynak kullanim dengesinin olusturulmasi, son
donemde saglanan destekler ve artan talebe
paralel olarak hizla gelisen yetistiricilik
faaliyetlerinde  gevresel siirdiiriilebilirligin
saglanmasi ile idari yapinin bu amaglara uygun
olarak diizenlenmesi esas aliacagi
belirtilmektedir.

Plan donemi degerlendirildiginde,
2002-2007 yillart arasinda siirekli azalarak
yiizde10.3'den yiizde 7,6’lara kadar gerileyen
tarim sektoriiniin ¢ GSYH igerisindeki pay1
2008-2010 yillarinda yiikselise gegmis ve 2010
yilinda yiizde 8.4 olarak gerceklesmistir.
Avcilikta etkin kaynak yoOnetim sisteminin
kurulmasi 6nceligini korumaktadir.

Ayrica, kaynak yonetiminin onemli
unsurlarindan biri olan stok degerlendirme
calismalarina yonelik insan kaynaklarinin
gelistirilmesi, fiziki, yasal ve idari ihtiyaglarin
tespit edilmesi amaciyla AB Mali isbirligi
kapsaminda yiiriitilen proje 2011 yilinda
tamamlanmustir.

Strdiiriilebilir balik¢iligin teminine
yonelik diizenlemelerin yapilmast ve AB
Miiktesebatina uyum gerekliliklerinin yerine
getirilmesi amaciyla, 1971 yilinda yiirtirliige
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girmis olan Su Uriinleri Kanununda degisiklik
ihtiyact devam etmektedir.

Balikgilik  sektoriiniin en Onemli
altyap1 ihtiyact olan balik¢i barinaklarina
iliskin 2011 yilinda tamamlanan ihtiyag¢ analizi
calismasinda, barmaklarin énemli bir kisminin
imar planinin bulunmadigi,  iistyapilarinda
onemli eksikliklerin oldugu tespit edilmis,
idame-yenileme, yeni ingaat ile genisletme
ihtiyaglar1 belirlenmistir. S6z konusu yapilarin
imar planlarinin  hazirlanmasina ve idame-
yenileme yatirimlarima Oncelik  verilmesi
gerekmektedir (Anonim, 2011h).

Ayrica Kalkinma  Bakanligmin
hazirladign  2012-2014 yili  Orta  Vadeli
Programda Su {irtinleri sektdriinde kaynak
yonetim sistemine  yonelik  kurumsal
kapasitenin gelistirilecegi ve yetistiriciligin
cevresel siirdiiriilebilirlik ilkeleri ¢ercevesinde
gerceklestirilmesinin saglanacagi ifade
edilmektedir (Anonim 2011i).

SONUC VE ONERILER

Ulkemizin denizleri, dogal golleri,
baraj golleri, goletleri ile nehir ve akarsulari
onemli su Trinleri avlanma ve iretim
alanlaridur.

Su {irtinleri sektorii tarimsal tiretimin
bir parcgasi olarak tilkemizde arzu edilen {iretim
ve tiiketim hacmine heniiz ulasabilmis durumda
degildir. Yiizyilimizda dogal kaynaklarin
onemi giderek artmakta, balik avciligi ve su
tirtinleri yetistiriciligi 6nemli bir istthdam alan
olusturmanin ve saglikli beslenmenin araci
olarak goriilmektedir.

Tirkiye, 8333 km’lik kiy1 seridi
uzunluguna ve i¢ gol potansiyeli yiiksek
olmasina ragmen su iirilinleri {iretimi, ihracati
ve tiiketimi konusunda bazi diinya ve AB
ilkeleri ile kiyaslandiginda olduk¢a geri
durumda oldugu goriilmektedir. Tiirkiye iiretim
miktart bakimindan diinya iilkeleri
siralamasinda 35’ncu, AB iilkeleri arasinda
7’nct sirada yer almaktadir.

Tiirkiye 2012 TUIK verilerine gére
2011 yilinda 514.755 bin tonu (% 73.17)
avcilikla, 188.790 tonu yetistiricilikle (%
26.83) olmak fizere toplam yaklasik 703.545
bin ton su iriinleri tiretmistir. Son 10 y1l i¢inde
yetistiriciligin toplam {iretimdeki payr %
3’lerden % 30’lara yaklagmig, FAO verilerine
gore  Tiirkiye diinya’da su  iirtinleri
yetistiriciliginde Cin ve Hindistan'dan sonra en
fazla biiyliyen {i¢lincii tilke olmustur.

Tirkiye’nin kisi basina su iriinleri
tiketimi AB ile kiyaslandiginda iiretim



HR.U.ZF. Dergisi, 2012, 16(2)

Kiiciikoglu

bakimindan  7.sirada  olmasmna  ragmen
tiketimde  son  swralarda  yer  aldig1
goriilmektedir. Kisi basina balik tiiketimi 8 kg
civarinda olup, 16 kg olan diinya ve 25 kg olan
AB ortalamasma gore tiiketimde oldukca geri
oldugumuz sdylenebilir.

Ulkemizde yetistiricilik verilerinin
yaymlanmaya baslandigi 1986 yilindan beri, i¢
su ve deniz baliklar1 iiretiminde, 2001 kriz yili
hari¢ diizenli bir artig goriilmiistiir. I¢ ve dis
pazardan gelen talepler ve deniz baliklart
iiretiminde yasanan inis ve ¢ikiglar devamliligt
olan yetistiricilik liretimine ilgiyi artirmistir.

Mevcut  organizasyon  yapisinin
yeniden diizenlenmesi, kamuda kaynaklari
yonetici, yonlendirici, gelistirici bir yapiya
duyulan ihtiya¢ nedeniyle son dénemde olumlu
bir gelisme olarak Tarim ve Kaoyisleri
Bakanhgi’'nda ti¢ farkli genel miidiirliik arasinda
paylagtirilan su {riinleri yonetim ve denetim
yetkisinin  yetki karmasasma neden olmasi
nedeniyle 8 Haziran 2011 tarihinde Tanm ve
Koyisleri Bakanliginin yeniden yapilandmimasma
yonelik kanun Resmi Gazete’de
yayimlanarak yirirlige girmistir. Bu
kapsamda Tarim ve Koy Isleri Bakanligi;
Gida, Tarnm ve Hayvancilik Bakanli g1
olarak yeniden diizenlenerek, Balik¢ilik
ve Su Uriinleri Genel Miidiirligi
faaliyete gegmistir.

Su Uriinleri sektoriine iliskin tesbit ve

Onerileri asagidaki sekilde ifade etmek
miimkiindjir:
Diinya genelinde agir1 avlanma

nedeniyle gelecekte diinya su triinleri aveilik
iretiminin azalacagim veya Onemli Ol¢iide
artmayacagt agik olarak goriilmektedir. Su
iiriinleri yetistiriciliginin ise gelecekte artmasi
beklenmektedir. Cevre kirliligi ve ¢evreye olan
olumsuz etkilerin ortadan kaldirilmasi igin
organik su iriinleri yetistiriciligi  tesvik
edilmeye baslanmistir.

Son yillarda su driinleri {iretimine
iliskin uygulanan cesitli tesvik araclart sektorii
o6nemli oOl¢iide canlandirmaktadir. Avcilikta
kullanilan  ¢esitli makine ve cihazlarin
giimriiksiiz ithali, OTV’siz akaryakit destegi,
digik faizli yatinm ve igletme kredisi
balik¢ilarimizi rahatlatmis, tesvikler sonucunda
gecmis yillara oranla yatirimlarda o6nemli
gelismeler olmaktadir. Sektor, giiniimiizde ve
gelecekte lilkemiz ekonomisine belirli bir emek

ve yatiim  karsihiginda  stirekli  girdi
saglayabilecek onemli bir kaynak olup,
tesviklerin  ¢esitlendirilerek etkin bigimde

uygulanmasina devam edilmesi gerekmektedir.
Ulkemizde su iiriinleri genellikle taze
tiikketildigi icin islenmis su iiriinleri damak
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zevki heniiz tam olarak gelismemistir. Bu
nedenle, iilkemiz mutfagma hitap eden su
iriinlerini  yaymak ve  gelistirmek ilk
hedeflerden birisi olmalidir. Kiy1 seridi disinda
yasayan halkimizin da balik tiiketmesini
saglamak amaciyla isleme teknolojileri
kullanilarak baligin dayanma siiresi ve kalitesi
korunup uygun fiyatla tiiketicilere sunulmasi
gerekmektedir.

Kara sularimizda seyreden gemiler
sintine sularini ve atiklarini bosaltmakta, petrol
tankerleri su tiriinleri sektorii i¢in biiyiik tehlike
olusturmaktadir.

Balikgilarin  egitim diizeyi yeterli
olmadigindan,  sadece  iiretim  artigina
yonelmekte, kaynaklar1“siirdiiriilebilirlik”
ilkesi icinde nasil kullanacagini
bilememektedirler. Avcilik politikalar1
olusturulurken  iiretim yapimiz ve av
giciimiiziin ~ dikkate  alinarak  {retimin
arttirllmas1  yaninda,  siirdiiriilebilirliginin
saglanmast ve su TUriinleri kaynaklarimizin
korunmasina énem verilmelidir.

Universite-6zel sektor-kamu
kurumlart arasinda isbirliginin saglanmasi,
koordineli ve etkin faaliyet gostermelerinin
saglanmasi, kaliteli ve kapsamli veri setlerinin
kullanim1 ile tiim dogal kaynaklar gibi
balik¢ilik kaynaklarinin da sosyal, ekonomik
ve ekolojik analizlerin en siiratli bicimde
yapilabilmesi miimkiin olabilecektir.

Yeterli i¢ su kaynagi, baraj g6l ve
deniz alaninin bulunmasi, yetismis insan
giicliniin bulunmasi, tiniversitelerin su triinleri
boliimlerinin  bulunmasi, tiiketici talebinin
artarak devam etmesi, ihracat olanaklarimin
bulunmasi Su iriinleri sektdriiniin avantajlarini
olustururken, Kamu orgiitlenmesi  ve
denetiminin yetersizligi, Universite- kamu ve
6zel kesim arasindaki iligkilerin zayif olmasi,

Uzak deniz balik¢iligina  gecilememesi,
kamunun bu yonde uzun wvadeli bir
politikasinin ~ bulunmamasi.  dezavantajlar

olarak ifade edilebilir.

Sonug itibariyle, iilkemizin gelecekte
dogal kaynaklarin1 koruyarak, teknik ve
ekonomik kriterleri dikkate alan, koruma ve
kullanim dengesini gdzeten, katilimciligt iist
diizeye ¢ikaran, sektdrde faaliyet gosteren tiim
kesimlerin ¢ikarlarin1 goézeten, siirdiirtilebilir
bir balik¢ilik politikasi olusturmasmin gerekli
oldugu goriilmektedir. Gelecek i¢in yapilacak
planlamalarda bu kriterlerin dikkate alinmasi
halinde denizlerimizde ve i¢ sularimizda daha
verimli ve siirdiiriilebilir su triinleri liretiminin
gerceklesmesi ve Tirkiye’nin yiiksek su
iiriinleri potansiyelinden daha fazla
yararlanabilmesi mimkiindiir.
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ARASTIRMA MAKALESI

SANLIURFA iLi NAR BAHCELERINDE BIiTKi PARAZITI
NEMATODLARIN BELIRLENMESI

Senol YILDIZ* Mehmet MAMAY?

OZET

Calisma, 2011 yilinda Sanlwurfa ili geleneksel nar bahgelerindeki bitki paraziti nematodlar1 aragtirmak
icin ylritilmiistiir. Toprak ornekleri, degisik yas ve cesitleri iceren il genelinden 17 degisik nar
(Punica granatum L.,: Lythraceae) bahgesinden alinmistir. Caligma alaninda toplam 7 cins bitki
paraziti nematod belirlenmistir. Bunlar Filenchus, Geocenamus, Paratylenchus, Helicotylenchus,
Pratylenchus, Meloidogyne ve Xiphinema’dir. Nematodlarin 3.53 ile 15.29 (birey/100 g toprak)
yogunluklari arasinda ve %5.88 ile %41.18 arasinda bulunma sikligina sahip olduklari saptanmustir.
Calisma sonuglaria gore, Sanhurfa ilindeki geleneksel nar bahgelerinde bitki paraziti nematodlar hali
hazirda verime yonelik bir tehdit olusturmamaktadir.

Anahtar kelimeler: Nar, Sanliurfa, nematod.

INVESTIGATION OF PLANT PARASITIC NEMATODES IN POMEGRANATE
ORCHARDS IN SANLIURFA

ABSTRACT
The study was conducted to investigate plant parasitic nematodes in traditionally managed
pomegranate orchards in Sanliurfa, Turkey, in 2011. Soil samples were collected from 17 orchards
with varying ages and cultivars. A total of 7 nematode genera were found. These are: Filenchus,
Geocenamus, Paratylenchus, Helicotylenchus, Pratylenchus, Meloidogyne and Xiphinema. The
minimum and maximum density and frequency of nematodes ranged between 3.53 to 15.29
individual/100 g soil and 5.88 % to 41.18 %, respectively. The study suggested that plant parasitic
nematodes did not cause any serious threat to pomegranate trees in Sanliurfa region’s traditional
orchards, currently.
Key word: Pomegranate, Sanliurfa, nematodes.

Akdeniz Bolgesi 72.257 ton tiretim miktar1 ve %

GIRIS 54.56’lik iretim payr ile toplam iilke nar

Anavatan1 Ortadogu ve Kafkasya olan
nar (Punica granatum L.) binlerce yildir iretimi
ve tiiketimi yapilmakta olup, kiiltiir tarihi en eski
olan meyve tiirlerinden birisidir. Tropik ve
subtropik iklim meyvesi olarak bilinmekle
birlikte sicak ve 1liman iklim bélgelerinde de
siirli bir sekilde yetisebilen narin diinyada ve
iilkemizdeki iiretim ve tiikketimi ise her gecen giin
artmaktadir (Ataseven-Isik ve ark., 2008).

Tirkiye toplam nar agact varligr 2000
yilinda 3. 294.000 iken 2010 yilinda 12.110.000
adet; iretim 2000 yilinda 59.000 ton iken 2010
yilinda 208.502 ton olmustur. Bu yillar arasinda
aga¢ sayisinda % 368’lik; iiretimde ise % 353°lik
bir artig gerceklesmistir (Anonim, 2011).

Diger taraftan, iilkemizde nar iiretiminin
bolgelere gore dagilimi, 2008 yili verilerine gore

iiretiminin yarisindan fazlasimi karsilamaktadir.
Ege ve Giineydogu Anadolu Bolgeleri ise
sirastyla %24.42 ve %12.88’lik iiretim paylarina
sahiptirler. Diger bolgelerde iiretim miktarlari
diisiiktiir (Ataseven-Isik ve ark., 2008).

Sanliurfa ve civarinda nar tiretimiminin
tarihcesi oldukca eski oldugu bilinmektedir.
Gilineydogu Anadolu Boélgesi’nin ekolojik olarak
nar yetistiriciligine uygun olmasi ve son yillarda
sulama  imkanlarimin  artmasindan  dolay1
Sanliurfa’da kapama nar bahgesi tesisi sayisinda
onemli artiglar goriilmektedir. Sanliurfa ilinde nar
iretim alani, agac sayist ve Uretim miktar1 2006
yilinda sirasi ile 752 da, 60.520 adet ve 878 ton
iken; 2009 yilinda sirasiyla 8.976 da, 564.882
adet ve 3.590 ton olmustur. Bu artiglar {iretim
alanmnda % 1194, aga¢ sayisinda % 933 ve

'Bingd! Universitesi Ziraat Fakltesi Bitki Koruma Bélim, 1200-Bingél

2Sanliurfa Tarim il Madiirliga, 63510-Sanliurfa
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iretimde % 409 olarak gerceklesmitir (Anonim,
2010).

Nar yetistiriciliinde de diger bircok
tarim triiniinde oldugu gibi, tiretim miktarini ve
kalitesini etkileyen zararli ve hastaliklar vardir.
Ulkemizde narda gériilen, nematodlar disindaki
zararli ve hastaliklar {izerine yapilmis ¢aligmalar
bulunmaktadir (Oztiirk ve ark.,2005; Oztiirk ve
ark., 2009; Oztiirkt and Ulusoy, 2009; Oztop ve
ark., 2010; Pala et al., 2009).

Yurt disinda, narda ekonomik Onemi
olan nematodlar iizerine yapilmis bir¢cok caligma
vardir. Bu ¢alismalarda 6nemli gériilen nematod
tiirlerinin Melodogyne incognita, M. javanica, M.
acrita, Xiphinema spp., Helicotylencus spp., ve
Rotylenculus reniformis oldugu belirtilmistir
(McSorley, 1981; McSorley et al., 1982; Siddiqui
and Khan, 1986; Khan et al., 2005; El-Borai and
Duncan, 2005; Yin-Li et al. 2007).

Fakat, genelde tilkemizde ve 6zelde ise
Sanliurfa’da nar yetistiriciligi yapilan alanlarda
bitki paraziti nematodlar {izerine yapilmig
calismaya  rastlanmamustir. Bu  ¢alisma,
Gilineydogu Anadolu Boélgesi’nin 6nemli nar
yetistiricilik alanlarindan biri olan Sanliurfa’da,
degisik yaslardaki klasik bahgelerde bitki paraziti
nematodlarin  yogunluk  ve  yayilimlarini
arastirmak i¢in yapilmistir.

MATERYAL VE METOT

Sanliurfa ilinde klasik anlamda tiretimi
yapilan nar alanlarina survey diizenlenmis, farkli
yas ve cesitleri iceren 17 degisik bahg¢eden toprak
ornegi alinmistir. Toprak ornekleri, bahgenin
biiyiikliigiine gore 10 agacin dort tarafindan, 20-
40 cm derinlikten kilcal kokleri de igerecek
sekilde bel kiiregi kullanilarak alinmistir.
Calismada Orneklenen bahgelere iliskin bilgiler
Cizelge 1’de verilmistir.

Toprak 6rneklerinden nematodlar, 100 g
toprak kullanilarak “Gelistirilmis Baerman huni
yada petri-dish” yontemi olarak adlandirlan
teknik ile elde edilmislerdir. Elde edilen
nematodlar 151k mikroskobu altinda cins
diizeyinde teshisleri ve sayimlar1 yapilmistir.

BULGULAR VE TARTISMA
Sanliurfa ili nar tiretimi yapilan alanlara
yapilan siirvey sonucunda, bitki paraziti

nematodlardan 7 cinsin var oldugu belirlenmstir.
Belirlenen nematodlarin yogunluk ve yayilis
oranlar1 Cizelge 2°de verilmistir.
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Calismada tespit edilen nematodlarin
yogunlugu 3.53 ile 15.29 (birey/100 g toprak)
arasinda, yayili oranlarinin (% bulunma siklig1)
ise % 5.88 ile % 41.18 arasinda degismektedir.
Nematodlardan Filenchus spp. 15.29 yogunluk
ve % 41.18 bulunma sikligi ile ilk sirada

gelmektedir. Bunu yogunluk sirasina gore
Geocenamus  spp., Paratylenchus  spp.,
Helicotylenchus  spp.,  Pratylenchus  spp.,

Meloidogyne sp. ve Xiphinema spp. izlemistir.

Nar agaglarinin  yast ve nematod
yogunlugu arasinda bir korelasyonun olmadigi
belirlenmistir.

Sonuglar 1s181inda yapilan
degerlendirmede, Sanlurfa ili nar dretim
alanlarinda  tespit edilen  bitki  paraziti

nematodlarin 6zellikle ¢esitlilik ve yogunluk
bakimindan oldukg¢a diisiik diizeylerde oldugu
goriilmiistir. Buna ragmen, calisma alaninda
tespit edilen Meloidogyne, Helicotylenchus,
Xiphinema ve Pratylenchus cinsi nematodlarin
diinyada nar iiretimi yapilan iilkelerde bulunan ve
eckonomik bakimdan 6nemli nematodlardan olup,
miicadele i¢in kimyasal uygulamalarin yapildig:
belirtilmektedir (McSorley et al., 1982; Siddiqui
and Khan, 1986; Khan et al., 2005).

Ozellikle Meloidogyne spp.’nin iireme
hizinin yiiksek olmasi ve endoparazit karakterde
olmasi, c¢aligma alaninda diigik yogunluk ve
yayilis oranina sahip olmasi, nar {retiminin
glecekte nematodlar tarafindan olusturulabilecek
tehditlerden uzak oldugu anlaminda
gelmemelidir. Sanlurfa’da Meloidogyne
tirlerinin  eskiden beri sulu tarim yapilan
Ozellikle Firat nehri kenari sebze alanlari ve
merkezde ise Pasabaglari mevkiinde yiiksek
yogunlukta oldugu, fakat klasik usulle —kirag¢
alanlarda, sulama yapilmadan- iiretimi yapilan
antepfistigi, zeytin ve bag alanlarinda bu
nematoda  rastlanilmadign  Yidiz  (2007)
tarafindan  yapilan  bir ¢aligmada ortaya
konmustur.

Bolgede sulama imkanlar1 ve tarimsal
iretimin  modernlesmesine  paralel  olarak,
bolgeye giris yapan iretim materyallerinin de
cesitlenmesi ile bolgenin kendi yerel tiirlerine
ilaveten disaridan gelen zararli tiirler olacaktir.
Bu durumda, yeni tesis edilecek modern {iretim
alanlar1 eski bahgeler kadar nematodlar agisindan
giivende olmayabilir. Caligmada Meloidogyne
sp.’nin tespit edildigi yer Koruklu iiretim merkezi
olup, yorede modern anlamda (disaridan degisik
dretim materyalinin giris yaptig1) tarimsal
uygulamalarin yapildig: yerlerden biridir.
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Sonug olarak, klasik anlamda iiretimi
yapilan, yerli ¢esitlerden olusan nar bahgelerinde
ekonomik zarara neden oldugu belirtilen
nematodlardan Meloidogyne, Helicotylenchus,
Pratylenchus ve Xiphinema Sanlwurfa ili nar
iretim alanlarinda da tespit edilmis fakat
populasyon yogunluklar1 ve yayginlik oranlarinin
olduk¢a diisiik oldugu belirlenmistir. Fakat
kapama bahgelerin hizla arttig1 bolgede 6zellikle
Meloidogyne (Kok-ur nematodu) tiirlerine karsi,
bahge tesisinden dnce toprak ve fidan temizligine
son derece dikkat edilmesi gerekmektedir.
Baglangigta bu iki iiretim unsurunun temizligi
saglanirsa, ilerde nematodlardan dogabilecek risk
de en aza inecektir.
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Cizelge 1. Sanlwrfa ilinde toprak 6rneklerinin alindig1 nar bahgeleri ve nar agaglarina ait
bilgiler

Yer Nar Koordinat Alan Rakim Yas
Cesidi (da) (m)

Dagetegi Hicaz ~ N37°09'43,90” 25 487 30
E38°51'04,12"

Karakoprii ~ Yerli N37°13'47,23" 10 625 30
E38°48'07,41"

Merkez Cigek Yerli N37°10'26,00” 20 482 55
E39°02'07,50"

Incirli Karisik  N37°09'19,80” 80 465 100
E39°01'53,50”

Akcamescit Karisik N37°06'14,67" 10 459 50
E38°50'00,91"

Aligor Suru¢  N37°01'24,50” 16 512 50
E38°26'16,20"

Aligor Suru¢  N37°01'13,90” 10 511 15
E38°26'18,70"

Surug Aligor Surug N37°01'17,70” 10 513 15
E38°26'04,40"

Aligdr Surug¢  N37°01'01,82" 14 511 15
E38°25'54,00”

Ergen | Siverek  N37°54'16,10" 10 719 30
E39°02'42,40"

Siverek Ergen 1l Siverek N37°54'21,50” 10 716 30
E39°02'46,10"

Divan | Siverek  N37°54'29,60"” 10 694 20
E39°04'21,70"

Divan Il Siverek  N37°54'46,40" 10 640 30
E39°04'02,70"

Hilvan - Hicaz ~ N37°38'05,80" 20 575 6
E39°01'07,60”

Bozova Cakmak Hicaz N37°22'18,50" 15 672 6
E£38°29'43,00”

Akcakale  Tatlica Farkli N36°43'20,19" 10 361 25
Cesitler E38°54'42,54"

Harran Koruklu Karistk  N36°54'07,22" 10 378 30

22 gesit  E38°55'11,70"
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Cizelge 2. Sanlwurfa ili nar bahgelerinde rastlanan
nematodlarin yogunluk ve yayginlk

oranlar1
Yogunluk
Nematodlar (Birey/100 g toprak) Yayginlik (%)
Filenchus spp. 15.29 +4.90 41.18
Helicotylenchus spp. 11.76 +£4.33 35.29
Pratylenchus spp. 3.53+3.25 11.76
Geocenamus spp. 14.12 £5.03 29.41
Paratylenchus spp. 12.94 +£5.47 23.53
Xiphinema spp. 2.35+2.58 11.76
Meloidogyne sp. 3.53+3.81 5.88
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Research Article

THE IMPORTANCE OF LOGISTIC REGRESSION
IMPLEMENTATIONS IN THE TURKISH LIVESTOCK SECTOR AND
LOGISTIC REGRESSION IMPLEMENTATIONS/FIELDS

Murat KORKMAZ'*, Selami GUNEY?, Sule Yiiksel YIGITER®

ABSTRACT

Logistic regression analysis is one of the mostly preferred regression methods that can be
implemented in modelling binary dependent variables. Logistic regression is a mathematical
modelling approach used to define the relationship between such independent variables as X1,
X2, ..., Xn and Y binary dependent variable which is coded as 0 or 1 for two possible categories.
The independent variables may be continuous, discrete, binary or a combination of them. In this
paper, logistic regression models are researched. Maximum likelihood methods may be used to
estimate the parameters of the logistic model. The interpretations of coefficients are made with
odds rate values. In other words, in this paper, the logistic regression analysis has been reviewed
that can define the relationship between the binary result variable and independent variables
comprising of both continuous and discrete variables. Shortly, the applicability of logistic
regression in the livestock has been researched.

Key Words: Logistic Regression Analysis, Binary variable, Stepwise (onward and backward)
logistic regression, livestock

TURKIYEDE HAYVANCILIK SEKTORUNDE LOJIiSTiK REGRESYON
UYGULAMALARININ ONEMIi LOJiSTiK REGRESYON
UYGULAMALARI/ALANLARI

OZET
Lojistik regresyon analizi ikili bagimli degiskenleri modellemek i¢in uygulanabilen en ¢ok tercih
edilen regresyon metotlarindan biridir. Lojistik regresyon X1, X2, ..., Xn gibi bagimsiz

degiskenleri ile iki olast kategori icin O veya 1 gibi kodlanmig Y ikili bagimli degiskeni
arasindaki iligkiyi tanimlamak i¢in kullanilan matematiksel modelleme yaklagimidir. Burada
bagimsiz degiskenler siirekli, kesikli, ikili veya bunlarin karigimi olabilir. Bu ¢alismada lojistik
regresyon modelleri arastirmaktadir. En ¢ok olabilirlik metotlar1 lojistik modelin parametrelerini
tahmin etmek i¢in kullanilir. Katsayilarin yorumu odds oran degerleriyle yapilir. Bir baska
deyisle bu arastirmada, ikili sonu¢ degiskeni ile hem siirekli hem de kesikli degiskenlerden
olusan bagimsiz degiskenler kiimesi arasindaki iligkiyi tanimlayabilen lojistik regresyon analizi
incelenmistir. Kisaca, bu g¢alismada lojistik regresyonun hayvancilikta uygulanabilirligi ele
almmusgtir.

Anahtar Kelimeler: Lojistik Regresyon Analizi, kili degisken, adimsal (ileriye, geriye dogru)
lojistik regresyon, Hayvancilik
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INTRODUCTION

Livestock has a significant place in the Turkish
economy. As in many other sectors, livestock is
now to be performed in the light of science and
with technology. Developments in information
technologies have given momentum to scientific
research in the field of livestock. (Kogak H.)*
Logistic Regression analysis system has begun to
be used in almost all the studies in the cultivation
and livestock sector of Turkey. Logistic
regression is commonly used in such fields as
clinical studies (Gardside, 1995), (Gibbon and
fr., 1996), stock farming (Boer and fr., 1990),
and agriculture, biology and environment (Wang,
1998).

The objective of this study is to implement the
logistic regression analysis in data where
variables are frequent, and to determine its
frequency of usage in the field of zootechnics
and livestock. Additionally, it aims at identifying
the values obtained as a result of this usage and
its contributions to  zootechnics, studies
observations of which have been completed and
their contributions to the respective fields, and
the contributions of Logistic Regression statistics
implementations to the studies. The overall
purpose of this study is to implement the logistic
regression analysis in data where discrete
variables are frequent, and to reach the best
model that will appoint observations to one of
the groups in the structure of data.

Among the goals of this study are to identify the
importance of logistic regression analysis system
in the livestock sector and zootechnics sector of
Turkey, to ensure the wuse of (Logistic
Regression) analysis system in studies carried
out in these fields, to determine the its
contributions to the sectors, and to define the
importance of logistic regression analysis
system. The most important aim of the usage of
the Logistic Regression analysis is to ensure that
it is the best analysis form which, in the event
that the dependent variable in different fields of
science contains two or more levels, and
independent variables are both discrete and
continuous, can appoint data to the groups (to
which they belong) in the most proper way and
determine the relevant risk factors, thereby has
fundamental  benefits to livestock and
zootechnics.

! Prof. Dr. Hikmet Kocak, Atatiirk
University

ROAD MAP AND MATERIALS

In this paper, the importance of logistic
regression will be introduced and emphasized;
benefits will be identified that have been
achieved by analyzing the logistic regression
studies which were carried out with the Logistic
Regression before. Additionally, data and results
that have been obtained from the studies on the
fields of livestock, zootechnics and so on, and
the contributions of these data and results to the
fields of livestock and zootechnics will be
identified. It will also be ensured that a model is
formed by examining the Logistic Regression
analysis and the methods implemented and
identifying its contributions to the studies carried
out; and it is determined how the logistic
regression analysis implementations in this
model can be used in a more efficient way for
livestock and zootechnics.

Subject Matter: It is known that, as in other
fields, the logistic regression analysis used in the
field of livestock and zootechnics has great
numerical benefits to the studies. Using Logistic
Regression analysis has become an obligation for
the evidence of the accuracy of data from the
analysis of studies and for ensuring accuracy in
the statistical works. What are the benefits and
credibility of data from studies in which the
logistic regression is used?

Other Matters:

Are researches in many fields on livestock and
zootechnics and the logistic regression analysis
data from these researches enough for further
research?

Does today’s research approach allow for
estimating more credible results by granting
numerical values in data?

It is important in that it is the most suitable
method for the obtained data. Does data from
researches provide credibility to the research?

Is it true that the logistic regression analysis,
which is used in research on livestock and
zootechnics provide numerical benefits to
researches?

Hypothesis:
H1 Logistic Regression analysis data from the
fields of livestock and zootechnics are enough.

HO Logistic Regression analysis data from the
fields of livestock and zootechnics are not
enough.
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H1 Numerical values from the research provide
credible result.

HO Numerical values from the research do not
provide credible result.

H1 The model built upon the data from
researches provides suitability to the research.

HO The model built upon the data from
researches does not provide suitability to the
research.

H1 Logistic Regression analysis provides
numerical credibility to the research on livestock
and zootechnics.

HO Logistic Regression analysis does not provide
numerical credibility to the research on livestock
and zootechnics.

METHODOLOGY

If there are medium-significant variables after
beginning with variable selection using single
variable logistic regression analysis, then
multivariable logistic regression method should
be selected. It should be determined whether
these medium-significant variables will be
included into the model as continuous or
discrete, and interaction between variables
should be examined. Statistically meaningful
interaction terms are included in the model after
tested by Odds rate test, thereby the model will
be defined. The relationship between the logistic
regression analysis and independent variables
that affect the dependent variable has been
reviewed, and the analyses have been reviewed
as suitable for each hypothesis on the logistic
regression method.

Linear Regression:One of the most important
subjects of statistics is the regression analysis.
Regression analysis provides us to make
estimates through data from the past. According
to Gujarati, regression analysis aims at predicting
the dependency of a dependent variable to other
expressive variables.

The most simple regression analysis is the binary
variable regression analysis. The model is:

Y=Bo + B Xi+u

In this model, while Y represents the dependent
variable, X shows the independent variable; [,
the invariable; B; oblichity; and u the margin of
error. Regression models can be solved through
pretty much and long formulas. But, today, such
programs as Excel, SPPS, SAS etc. can make
these proceeds (Gujurati, 1995).
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Regression analysis is one of the methods that
are used in such disciplines as economy,
mathematics, physics, biology and agriculture
and is used in determining the relationship
between two or more variables that have a cause
and effect relation. The core of the regression
analysis is to research which matters have an
effect on an observed event while evaluating it.
As these matters may be one or more, it may be
directly or indirectly affected from them.

While making regression analysis, observation
values and affected events should be represented
with a mathematical demonstration that is a
function. This established model is called
regression model. In other words, when giving
upon the pattern instead of groundmass,
regression is the estimate of a dependent variable
by expressive variables, and the measurement of
errors made in this process.

While examining the regression analysis, the
matters that affect it and generally constitute its
subject are called variables, and the
mathematical model including these variables are
analyzed. Variables are patterns that include
matters in a particular unit constituting a mass in
a certain period. They should be measurable and
countable. There should be a cause and effect
relationship between the relevant events for the
regression model to be used. In forming a
regression model, cause and effect relationship
are defined as dependent and independent
variables. The model contains a dependent
variable and one or more independent variables.
If the dependent variables are considered as a
variable in the model to be formed and simple, it
constitutes a multiple regression model.

Model:Simple Linear Regression Model:

Y =Bt B X + &

Multiple Regression Model:

Y = Bo+ BiXy + BoXo + BsXg+ ... g

Y: Dependent variable

X1, X5, X3, .... : Independent variables

Bo, P1... : Coefficients

ei : Error term (Average=0 and Variance=c?)
Regression analysis mainly aims at determining

the quality of the relationship between variables.
If a variable is used as an estimate variable, it is
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simple regression; and if two or more variables
are used as estimate variables, it is called
multiple regression analysis. The point is to
determine the contribution of each estimate
variable to the total change in criteria variable,
and thereby to estimate the criteria value based
upon the value of a linear combination of
estimate variables (Kurtulus, 1985; Field, 2000).
As different from the linear regression, the
accrual possibility of one of the values that the
result variable may get is estimated in logistic
regression (Sahin 1999). The most distinct
characteristic ~ discriminating  the  logical
regression from the linear is that the variable is
binary. This difference between the logistic
regression and linear regression reflects in the
selection of the parametric model and
assumptions.  As in linear  regression,
assumptions are tried to be made based upon
certain variable values in the logistic regression.
However, there are three important differences
between these two methods:

1. While the dependent variable to be predicted
is continuous in the linear regression analysis, it
should be a discrete value in the logistic
regression.

2. In the linear regression analysis, the value of
the dependent variable is estimated while one of
the values that the dependent variable may get is
estimated in the logistic regression.

3. While the condition that independent values
should demonstrate a multiple normal
distribution is sought in the linear regression
analysis, there is no precondition in the logistic
regression regarding the distribution of
independent variables (Bircan, 2004).

Today, it has also become an obligation to
analyze qualitative variables in regression
models. There is no natural measurement scale
for these qualitative variables called “Dummy
variable”. So, to see the contribution of these
variables to the model, such variables should fall
into “a category”. Dummy variables mostly get
the value 0 and 1, and there is no numerical
importance of these new variables. For, they just
show which category the observation fall into.
Most of these variables include two results. In
this study, the relationship of variables in the
relevant groups are tried to be explained through
the Logistic Regression analysis.

Logistic Regression: The problems encountered
in many fields and sectors are solved and
interpreted based upon numerical values though
statistical analysis. Logistic Regression estimates
the effects of independent variables on the result
variables as probability. The logistic regression

ensuring the determination of the risk factors as
probability is a method that investigates the
relationship of the result variables with
independent variables in binary or multiple
phases.

In case of various assumption distortions (such
as normality, common variances etc.), logistic
regression studies and practices are used as an
alternative to discriminant analysis and crosstabs.
And if the dependent variable is binary like 0,1
or discrete containing more than two levels, as
the normality assumption is distorted, it also is
an alternative to the linear regression analysis
(Unal, 1996). The Logistic Regression analysis
creates alternative solutions according to the data
of emerging problems. There are certain reasons
to use this method in many fields. They may be
collected under many titles. Among them are
parameter  estimate  methods  (maximum
likelihood method, weighted iterative least
squares method, minimum logit chi-squared
method). If it includes more variables than the
model variables, then “Multiple Logistic
Regression” model is used.

Linear probability function is one of the
assumptions of the logistic regression that means
the eligibility of the distribution of error terms to
logistic distribution
(http://www.deu.edu.tr/userweb/k.yaralioglu/dos
yalar/ver_mad.doc). There are several methods
to appoint the observations into possible groups
included in the structure of data. These are:

o Clustering
e Discriminant
e Logistic Regression

The number of groups included in the structure
of data is known in advance in Discriminant and
Logistic Regression analyses, and discrimination
model is obtained by using these data. The
observations newly included in data set are
appointed to groups through the discrimination
model. While the logarithmic linear regression
necessitates all the independent or regressor
variables to be categorical, discriminant analysis
provides for all the independent variables to be
continuous. In case of the presence of categorical
and numerical independent variables, the logistic
regression analysis necessitates less assumption.
Logistic regression is similar to discriminant
analysis in terms of the aim of estimating a
categorical ~ dependent variable, and it
necessitates less assumption. On the other hand,
if the assumptions necessitated by the
discriminant analysis are provided, the logistic
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regression may also be implemented (Akgiil and
Cevik, 2003).

Logistic Regression is a regression method that
helps in performing categorization and
appointment process. It is a statistical method
that makes categorization according to the rules
of probability by estimating the value
assumptions of dependent variables as
probability. The point in the Logistic Regression
is to offer a scientifically acceptable model that
determines the relationship between dependent
and independent variables to have the best
suitability by using the least variable. It is a
regression model that examines the relationship
between discrete and continuous (independent)
variables and those which have binary result
variables  (dependent  variables).  Logistic
Regression is a method that is also used when
dependent variables are binary, tertiary, ternary
and quaternary (Bircan, 2004: Ozdamar, 2002;
BUIS, 2005). The Logistic Regression is a
method that helps determining the cause and
effect relationship between expressive variables
when the regression response variable are
observed in categorical, binary, ternary and
multiple categories. It is a method in which the
expected values of the result variable are
estimated as probability according to expressive
variables. Simple and multiple regression
analyses are used to examine mathematical
correlation between expressive variable(s) and
dependent variable. To implement this method in
data sets, the dependent variable should
demonstrate a normal distribution; it should be
singled from community(es) that demonstrate a
normal distribution in independent variables; and
the error variance should demonstrate a
parametric normal distribution. In data sets in
which such conditions are not met, simple or
multiple regression analyses will not be
implemented.

The Logistic Regression analysis is a method
that helps in categorization and appointment
process. There is no precondition such as a
normal distribution variance or continuous
variance. The effects of expressive variables on
the dependent variables are estimated as
probability thereby enabling the risk factors to be
determined as probability. Logistic Regression
aims at estimating parameters according to the
logistic mode that is formed. It is possible to
include common variables into the models in the
Logistic Regression. Thus, Y values that are
corrected according to the common variables
may be estimated. The Logistic Regression is a
statistical method that allows for categorization
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as appropriate to the rules of probability by
estimating the values for the dependent variable.
It analyzes tabulated or pure data sets.
Depending upon the type of a dependent
variable, there are three main methods of logistic
regression analysis:

Binary logistic regression (BLOGREG),
Ordinal logistic regression (OLOGREG) and

Nominal logistic regression (NLOGREG).

Binary Logistic Regression (BLOGREG)
Analysis: It is a type of logistic regression
analysis that are made through dependent
variables including binary results (yes/no,
does/do not, proves/does not provide etc.). It
suggests the correlation between one or more
expressive variables and binary result variable.
Expressive variables are either expressive or
common variables. Factor variables are nominal
scaled and common variables should be
continuous. Unless defined, Minitab and Spss
programs consider expressive variables in a data
set as common variables. As the process to
define a model in Blogreg analysis may be
performed according to direct user defining
method (the enter method), it may be done
through the progressive approach. In the
progressive selection of model, an onward
selection (according to conditional probability
approach) or backward elimination methods may
be implemented.

Ordinal Logistic Regression (OLOGREG)
Analysis: It is a method implemented when the
result variable is ordinal. The ordinal scaled-
result variable should include values that are
observed at least in three categories. In coding
ordinal scaled data or determining the categories
nominally, the results should have a structure of
natural order (such as light/medium/strong or
didn’t like/like/like much). OLOGREG analysis
operates through code values rather than nominal
categories.

Parameter estimates should be refreshed in
OLOGREG  analysis-it makes  maximum
resemblance parameter estimates according to
the weighted least squares method. The
assumption that the categories are parallel to
each other is used in OLOGREG. In identifying
the most appropriate logit models in OLOGREG,
models as many as the binary combinations of
the category number ((c-1)/2) are determined,
and the analogy of these sub-models is analyzed,
or the analysis is made based on the result that
has the highest value and by forming logit
models according to this reference. The factors
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that are included into the model as expressive
variable may be categorical or continuous. If a
common variable is included to the model, the
common variable should be continuous.

Nominal Logistic Regression (NLOGREG)
Analysis: It is a method implemented when the
result variable is nominal. The nominal scaled-
result variable should include values that are
observed at least in three categories. In coding
the values observed, these categories do not have
to be in order. For instance, the category of
profession names or sportive activities may be
determined nominally.

In NLOGREG, parameter estimates are made
according to the repetitive-weighted least squares
method. They are the maximum resemblance
estimates. In identifying the parameter estimates
in NLOGREG, the assumption of determining
the most appropriate logit models is used. In
identifying logit models, models as many as the
binary combinations of the category number ((c-
1)/2) are determined, or the analysis is made
based on one of the categories and by forming
binary logit models according to this reference. If
the reference value is not stated, the first result
will be taken as reference. To ensure that the
values that dependent variable may get are
between 0-1, the model providing a curvilinear
relationship between the dependent variable and
independent  variable  should be used
(http://epidemiyoloji.org/moodle/mod/wiki/view.
php?id=741&page=Lojistik+regresyon&Moodle
Session=16b88071cfe0alc9581788013d2eb068).

When the logistic regression is in the qualitative
data form of the dependent variable, it is used to
define the relationship between the dependent
variable and one or more expressive
(independent) variables. The Logistic Regression
analysis may be extended from the case of two
categorical dependent variables to the one with
more than two categories. In literature, the
analysis of the cases where the dependent value
is observed to be more than two is called
multiple categorical or multi-nominal logistic
regression analysis. For example, when a
dependent variable is observed in at least three
categories like light/medium/strong, multiple
categorical logical regression analysis should be
implemented.

Shift from the two categorical logistic regression
analyses to multiple categorical logistic
regression analysis is mathematically possible. A
value of the dependent variable (generally the
first or the last value) is selected as reference.
Then, the probability of the selected category is
compared to the probabilities of other categories.

It is pretty simple to make this comparison for
the dependent variable that is measured in the
ordinal scale. For the dependent categories
comprising of M category, in explaining the
relationship between the dependent variable and
independent variables, M-1 equation with which
the reference category and each category are
examined respectively should be calculated
(http://www.sayisalyontemler.com/?g=content/co
k-kategorili-lojistik-regresyon-analizi).

Forming the Model: The point in forming the
model is to, as much as possible, explain the
change in the dependent variable through the
most independent variable. If many variables are
included in the model, standard error estimates
will increase. At the same time, it will become
more complicated to form and develop a model
with many independent variables. There are
many different methods in selecting variables in
the logistic regression model. They are
performed according to two main analyses as
single variable analysis and multivariable
analysis. Multivariable analysis includes two
methods. These are stepwise method and the best
sub-sets method. The best sub-sets method is not
often used in the logistic regression analysis
(Costanza at all,1992). The stepwise method is
divided into onward selection and backward
screening (Lee and Koval, 1997).

Different methods for model selection may be
used in forming logistic regression model. While
there is no variable in the regression equation in
the onward variable selection method, it is based
on, beginning from the most related variable,
adding significant variables one by one to the
equation in each phase. The backward variable
screening method is implemented by screening
insignificant variables one by one in each phase
from the regression equation in which all the
variables are included. In other words, the
processes of selecting and screening variables are
performed according to a statistical proceed that
control the significance of variables. The
significance of a wvariable is defined with
demonstrating the statistical significance of
coefficient for the variable. Onward variable
selection and backward selection screening may
be performed in three different ways-Wald,
probability rate and conditional-in package
software such as SPSS for Windows.

In the enter method, there is no stepwise
procedure, and the significance of coefficients of
all the variables are assessed statistically in one
step. Model forming methods are similar to those
in the linear regression. The three differences
between them are:
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1. In the logistic regression, dependent
variable is in the form of qualitative data like
there is/there isn’t, ill/healthy. Independent
variables may be numerical continuous-discrete
or in the form of qualitative data as in the
multiple linear regression.

2. While a value for the dependent variable is
predicted for each observation in the linear
regression, the probability of a risk to emerge for
each observation is obtained in the logistic
regression. That is, the result is a value between
0-1. In other words, in the logistic regression, the
probability (to happen) of one of two values that
the dependent variable may get is obtained.

3. Many of the assumptions in the linear
regression are not present in the logistic
regression. For instance, while the normal
distribution of errors is rechi-red with zero
average and certain variance in the multiple
linear regressions, there is no such precondition
in the logistic regression.

As in multiple linear regressions, appropriate
variables should also be included in the model in
logistic regression, and those that are not
casually appropriate should not be included in
the model. As a general approach, minimum 10
observations should be made for each
independent variable in the model. If there is one
independent variable, Binary Logistic model:

Po+PiX
P(Y =1) e 1

:1+e%%le+e4%%ﬂ

Multiple Binary Logistic Regression
model(http://www.biyoistatistik.hacettepe.edu.tr/
Donem_I11/Turkce/coklu_dogrusalolmayan
lojistik.pps#364,).:

eﬁo*ﬂlxﬁﬁzXz*---*ﬂpo
P(Y =1)

- 1+ eﬂo+ﬁ1x1+ﬁzxz+---+ﬁpxp

1

*(ﬂo +P X1+ Py X+ 4By X )

_1+e

Conditional and Limited Logistic Regression:
A limited binary data is a data structure in which
observation may be made in groups, there are at
least two units in each group and at least one
positive reply for each group on the event
examined is provided. The logistic regression
model in which limited binary data is used as
dependent value is conditional and limited
logistic regression models. If independent
variables whose effects are researched are at unit
level, either method may be used. But if the
effects of independent variables at group level as
well as unit level are to be researched, since the

independent variables at group level cannot be
included in the conditional logistic regression
model, the limited logistic regression model
should be used. Grouped data sets are often
found in the studies in health. It is of very
importance in grouped data to include group
effects into the analysis for achieving correct
results. Limited Logistic Regression or
Conditional Logistic Regression models are used
in examining the relationship between the
categorical results from grouped data sets and the
factors affecting the formation of these results
through statistical methods. While both models
may be implemented limited or grouped data
sets, group effects can be examined in the limited
logistic regression model.

Comparing Conditional and Limited Logistic
Regressions: Limited and conditional logistic
regression models are two different logistic
regression models that are used in the analysis of
data in the same form and for the same purpose.
Independent variables to be wused in the
conditional logistic regression model should be
necessarily at individual level. In the limited
logistic regression model, independent variables
may be at either unit or group level. So, the
limited logistic regression model is more
effective than the conditional logistic regression
model.

Intended Purpose of the Logistic Regression:
The most important intended purpose of the
logistic regression analysis is to form a model
that, when dependent variable includes two or
more levels and independent variable are discrete
and continuous, can appoint data to groups they
belong to in the most proper way, and that can
determine the risk factors regarding the research.
There are two main reasons for selecting the
logistic regression:

. It can be implemented with mathematically
ease and flexibility.

° It provides
interpretations.

biologically  meaningful

If Y is defined in the logistic regression and
linear regression as indicator variable that get
two values (0 and 1), the expected value of error

terms related them (€;) is zero; the assumption
that E(ei)z Oand its variances are stable,

Var(ei)zaj does not occur. As a result, the

estimates obtained in case of deviation from
assumptions will not be the best linear and
unbiased predictors. This failure prevents the use
of linear regression in categorization analyses.
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Thus, the logistic regression is one of the
methods commonly used in categorization
analyses. As it does not rechi-re multivariable
normal distribution assumption, it prevails in
such studies. Additionally, it has a feature of
identifying the possibilities on the category
membership.

Importance of the Logistic Regression: The
point in using logistic Regression is that it is
same as the other model building methods used
in statistics. It aims at building a biologically
acceptable model that can identify the
relationship between dependent and independent
variables in a way that will have the best
suitability with use of the least variable. The
logistic regression has begun to be used
commonly especially in recent years. The
method is an alternative to the linear regression
as the normality assumption fails in case of
binary categorical or multi-categorical discrete
variable. As from its flexible use due to not
having any assumption limitation, the fact that
the model from analysis is mathematically
flexible and it can be easily interpreted has
increased the interest in the method
(Ozdamar,2002). The logistic regression does not
rechi-re multivariable normality assumption. It
plays an important role in the tendency to the
method that the model from implementations is
mathematically flexible and can be easily
interpreted, and results in  meaningful
implementations (Unal, 1996).

Reasons for the Logistic Regression Analysis
Being Up-to-date:

1. It may be implemented if the dependent
variable is discrete, but independent variables are
both discrete and continuous.

2. Itis the same as the discriminant function and
linear regression model that corresponds to the
number of the parameters in the logistic model.

3. As parameters of the logistic model are
similar to measurements in the up-to-date life, it
may be interpreted easily.

4. There are many computer programs for
logistic model-based analyses.

5. It is a stronger model against assumption
distortions.

6. It is a function
mathematically easy.

whose usage is

Research on the Logistic Regression: It is
known that there are a large number of
researches in literature. Use of the logistic
regression for the analysis of biological

32

experiments was firstly suggested by Berkson
(1944), and Cox (1970) reviewed this model and
developed various implementations. The
summing-up advances were firstly granted by
Anderson (1979-1983). There have been also
works on the suitability of data with the logistic
model. Among them are works by Aranda-Ordaz
(1981) and Johnson (1985) are the most
important. Pregibon (1981) examined influential
and outlier observations and diagnostics in
binary group logistic model, and Lesaffre (1986)
and Lesaffre and Albert (1989) examined
influential and outlier observations and
diagnostics in multiple group logistic models.

Gardside and Glueck (1995) examined the
effects of such factors as diet, cigarette smoke
and alcohol use and physical activity on heart
diseases in people (Gardside and Glueck, 1995).
Kloiber et al. (1996), Peoples et al. (1991),
Buescher et al. (1993) examined the risk factors
affecting the low birth weight in women; Santos
et al. (1998) the relationship between caffeine
consumption and low birth weight; Sable and
Herman (1997) the relationship between preterm
labour and low birth weight (Kloiber et al,1996:
Peoples et al,1991: Buescher, 1993: Santos,
1998).

With commonly use of the logistic regression
models, methods of coefficient estimate have
been developed and the logistic regression
models have been reviewed in a more detailed
way. Discriminant function approach was firstly
used in the proceeds of coefficient estimate in
logistic regression and made popular by
Cornfield (1962). Lee (1984) focused on linear
logistic models for cross-over testing plans.
Bonney (1987) worked on the use and
development of the logistic regression model
(Bonney, 1987). Robert et al. (1987) worked on
chi- square, probability rate (G2), “pseudo”
maximum likelihood estimates, excellence of
suitability and hypothesis tests. Duffy (1990)
examined the proximity of the distribution of
error terms and the parameter values in the
logistic regression to actual values. Basarir
(1990) worked on the multivariable logistic
regression analysis in clinical data and the
discrimination issue. Hsu and Leonard (1995)
focused on obtaining Bayes estimates in the
logistic regression functions and shows that
Monte Carlo transformation could be used in
logistic regression. Akkaya and Pazarlioglu
(1998) examined the use of logistic regression
models in economy using examples. Cox et al.
(1998) worked on the relationship between
cardiovascular  diseases and  hypertensive
diseases.
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Logistic  Regression  Analysis  System:
Assumptions on logistic regression are briefly as
follows:

,Yn Y1 is statistically independent.

 Independent variables (Xy) are independent
from each other.

*Yi€(0,1) i=12,
. P(Yi:1/Xi):Pi i= 1,2,

The linear probability function, which is one of
the assumptions on logistic regression, is the
suitability of error terms with the logistic
distribution

eﬁ0+ﬁ1x1+ﬁ2x2+...+ﬁpx P
P

Lo+ X +0,X, +...+ﬂpX »

1
a 1+ e—(ﬂo+ﬂ1x1+ﬁzxz+---+ﬁpxp)

_1+e

P: Observing probability of an analyzed event

Bo: Another statement for the value of dependent
variable when independent variables get a value
of zero

Bo, P1: Regression coefficients of independent
variables

X1 X;... Xp: Independent variables
p: The number of independent variables
e: Error Term

P represents the observing probability of an
event analyzed in the logistic regression
equation. The proportion of probability of an
analyzed event to probability of the other events
is Odds Value (Colak, and Ozdamar, 2004). The
proportion of the Odds values of two different
analyzed events to each other is Odds Rate. Odds
Rate is defined as exp(B) in the logistic
regression. As Odds is the proportion of
probability of an event happening to the
probability of not happening (Gujarati, 1999),
exp (B) shows how many more folds in what
percentage Y variable has observing probability
with the effect of X variable (Girginer, 2008).

Features of the Logistic Regression: The

dependent variable gets a value of 0 or 1.
Therefore, Pr(Y =1|x) = = (x)

Y is interpreted as the odds rate. That is,
probability is built by the contrary of an event.
Natural logarithm of the odds rate is logit
transformation. Another feature of a logistic
function is that it can be linearized easily.
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Binary Group Logistic Regression Analysis
System: If dependent variable has two levels like
0,1, with the probability of P(Y;=1) to get a value
of i-fold event, the expected value will be:

E(Y3) = 1xp(Yi=1)+0xp(y;i=0)=P(y;i=1).

If the result is to be shown as a regression
equation;

p
E(y)=p(yi=1)= kz;ﬂk Xii

In the linear probability model with equity, left
side of the equation gets a value between 0-1.
The regression model in which Y; values of
dependent variable are binary is the linear
probability model. Expected equity is not always
reached when these probability values are linked
with independent values that may get infinite
values except the said values. In this case, the
probability values as dependent variable become
defined in (-o0,+0) range by modifying them.
Some of these transformations are probit and
logistic (Unal, 1996).

Binary Group Logistic Regression

Dyie(0,1) i=12,...n
2) P(yi=1/x;) = P

p
Zﬁkxik
k=0

P =
Zﬂkxik

1+ek=0

(2.3.2)

3) Y1,Y2,...,yn are statistically independent.

4) Expressive variables are independent from
each other. They are defined as follows
according to being discrete, continuous or both
discrete and continuous:

a. If all the expressive variables are discrete,
the logistic model is:

p
In(Pi/ (1-P)) = > B X,
k=0

b. If all the expressive variables are
continuous, as P(Xy,....xp) is conditional
probability of success on the p expressive
variables, the logistic model is defined as:

P(X; 5 X,)

In(1— P(X,-ens xp)

):ﬂo +Zp:ﬂkxik

k=1
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c. If some of the expressive variables are
discrete, and some are continuous, multivariable
frequency distribution is fi(xs,...,x,) for success
and fo(Xy,...,xp) for failure, and the logistic model
is.

Pf (X e X))
A=P) fo (X s X,)

In( )=ﬂo+kiﬁkxik

P: Pre-probability of the reply variable to get a
value of 1 (Basarir, 1990). Methods to estimate
the coefficients of a logistic model in Binary
Group Logistic models are maximum likelihood,
reweighted iterative least squares method and
minimum logit chi- square method.

Generally in forming a regression model, either
the least squares method or maximum likelihood
is used. Parameters are estimated by, if there is
an assumption that the error term demonstrates a
normal distribution, using maximum likelihood
or, if there is no assumption on the distribution of
error term, using the least squares method
(http://fikretgultekin.com/yukseklisans/Regresyo
n%20Analizi.pdf). In this study, maximum
likelihood, which is one of the parameter
estimating methods, will be reviewed.

Maximum Likelihood Estimate Method:
Maximum likelihood is one of the point estimate
methods used in statistics and econometrics. In
general, the maximum likelihood method gives
the values of unknown parameters that make
maximum the probability of obtaining a data set
observed. Maximum likelihood function is rechi-
red to use this method. It explains the probability
of data observed as a function of unknown
parameters. Maximum estimators of these
parameters are selected to find the values making
the function maximum. Thus, the estimators that
are obtained in the end have highly similar
values to the observed data (Bircan,2004). This
method was developed by the English
statistician, Sir Ronald A. Fisher (1890-1962) in
1920s.

The maximum likelihood method tries to find
groundmass parameters that make maximum the
probability of certain sampling values
happening(http://www.yildiz.edu.tr/~tastan/teach
i-ng/tahminyont_slides.pdf). The result of
maximum likelihood estimate of a multiple
group logistic model is dependent upon structure
of the function. Type of the sampling plan and
data is important in forming the function (Unal,
1996). The goal of the maximum likelihood
method is to find B estimates of p expressive
variable as to make maximum the probability of
Y variable observing.
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It is necessary to estimate  parameters in order
to make (2.3.2) ideal position. Estimate
operations in linear regression are made using
the Least Squares Method. It is the Maximum
Likelihood method that makes estimations below
the linear regression model when error terms
demonstrate a normal distribution. The first thing
to do in implementing the model is to form the
maximum likelihood function. It shows the
probability of data observing. B and B; values in
the logistic regression model are selected fort he
observed values of Y. While the probability of an
event happening is pi=p(y;i=1/x), the probability
of it not happening is 1-p;. (i=1,...,n)

It can be made as P(yi/x;)=p?" (1-p)*'

If we generalize the probability for n probability:
n Yi
1-Y;
LY/ X)=]Tp @-p)”
i=1

pi : probability of the event happening
1- p; : probability of the event not happening

_ . e)@(ﬂo+ﬂlx) ! 1 B
L(Y/X)_H[Hexp(ﬂﬁﬁlx)j [“em(ﬂ“ﬂlx)j

Bo and B; are sought in maximum likelihood
function(http://oak.cats.ohiou.edu/~milesd/logisti
Cc.ppt#283,1). As L(Y/X, B) is the probability
function, the method selects the estimate value of
B to make maximum this function. Generally, it
maximizes In L(Y/X) rather than L(Y/X) to find
the maximum likelihood estimator.

InLCYIX. B= Y (y,In p, +(1-y) (- p)
i=1

To find the P vale that makes In L(Y/X, B)
maximum, derivative of In L(Y/X,B) to B is
calculated, and it is made equal to zero. The
equities obtained are called probability equations
(Bircan,2004).

;(yi - pi)Xij =0 =L...p

It is impossible to reach a result since P; is
exponential. It rechi-res iterative solution
methods (Seven,1997).

Parameter Significance Test: The actual matter
we should consider is to define the best
suitability model with the least parameters. The
next rational step is to make a new analysis
adding significant variables into the model and to
compare it with a full model. When independent
variables that are scaled -categorically are
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excluded from (or included into) the model, all
the design variables of that variables should also
be excluded (or included) (Atakurt, 1999).
Comparison of observed and expected values in
logistic regression is made with the log
likelihood function.

D= -2 In (Probability of the actual model/
Probability of the saturated model)

The statement above given in parentheses is
called “probability ratio”. When multiplied by (—
2In), it gives a mathematical value whose
distribution is known. This value is used for
hypothesis testing. Such tests are called
probability rate test. If the statements in
parentheses are placed, the following equation is
obtained:

= (7 (1- 7,
D:—:‘; v ]_nll‘?;l+|:1—}.v|31n|--l_y; |
D values of the cases when there is an
independent variable in the equation and when
there is not are compared to determine the
significance of a variable. Change in D for
having an independent value is:

G = D (for non-variable model) — D (for variable
model)

The statistics above has the same role as share
side in F test that is used in linear regression.
Since probabilities of the saturated model are the
same for both D values that will be subtracted
from each other to calculate G, the G statistics is:

G= -2 In (Probability of the non-variable
model/Probability of the variable model)

In B,=0, G statistics shows y* distribution with 1
degree of freedom. The validity of the model,
which is built upon the idea that measures based
on the difference of the odds rate values of the
model that includes all the variables and the
estimated model are chi- square distributed, is
tested according to y° table (Elhan, 1997). If the
calculated G statistics is lower than the value in
chi- square table with 1 degree of freedom (G<y?
), it is determined that the analyzed variable
should be removed from the model. And it is
concluded that this variable makes no
contributions to the model. The most suitable
variable logistic model is reached, by realizing
the same process for the other insignificant
variables (Colak and Ozdamar 2004).

Usage areas of the Logistic Regression:
Logistic regression is used in analyzing the data
that show binomial distribution. Parameter
estimates are obtained through logistic models in

the logistic regression (Bonney, 1987: Wang and
Putterman, 1998). Logistic regression analysis,
or shortly logit models are commonly used in
social and biological sciences. In most of the
research in social sciences, it is assumed that the
dependent variable may have one of two possible
values. In recent years, logistic regression has
become a model that is used more in social
sciences
(http://en.wikipedia.org/wiki/Logistic_regression
). Moreover, it has been found that it is also
commonly used in epidemiology, medicine,
meteorology and economy (Unal, 1996).

CONCLUSION

In this research, the logistic regression has been
researched in literature in general terms, and
binary  result dependent variables and
independent variables have been reviewed.
Logistic regression analysis methods have been
used to find whether independent variables are
important or not. It has also been found that the
logistic regression, which is only one of the
multivariable statistical models, may be used in
zootechnics and livestock. Besides, it has been
reviewed whether a statistically insignificant
variable in the single variable logistic regression
is biologically meaningful before excluding from
the model. If it is found that a statistically
insignificant variable is biologically meaningful
(significant), variables should be included to the
multivariable logistic regression model.
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DETERMINATION of GENETIC STABILITY of TOMATO (Lycopersicon
esculentum Mill.) GRAFTED on TOBACCO (Nicotiana tabacum L.) by RANDOM
AMPLIFIED POLYMORPHIC DNA ANALYSIS

Didem AKSOY KORPE!, Ozlem DARCANSOY ISERI"", Feride Iffet SAHIN?,
Mehmet HABERAL'?

ABSTRACT
Grafting has been widely used in agriculture, forestry and horticulture. Grafted plants may exhibit some
phenotypic variations from scions and rootstock plants. Existance and possible mechanisms of graft
induced genetic variation and inheritance of graft induced characters has been debated among researchers.
Use of random amplified polymorphic DNA (RAPD) as genetic marker assay enables detection of
genotypic alterations. The prupose of the present study was assessment of genetic stability or any graft-
induced changes at molecular level in tomato grafted on tobacco rootstock by RAPD analysis. Nicotiana
tabacum L. cv. Samsun was used as rootstock and a Lycopersicon esculentum Mill. commercial cv. H-
2274 was used as scion in grafts. Plants were grafted by cleft grafting method and transferred to soil field
in greenhouse. DNA was isolated from fresh leaves of grafted and non-grafted plants 60 days after
grafting. RAPD analysis revealed that 8 primers gave a total of 102 bands in the profiles of non-grafted
tomato plants. Polymorphism of the grafted tomato plants was caluculated as 2.94% and in concordance,
Genomic template stability (GTS) was 97.06%. Succesive grafting with high genomic stability, may
improve crop yield in agricultural practices without involvement of genetic transformation.
Key words: Tomato, Tobacco, Scion, Rootstock, GTS

Nicotiana tabacum L. UZERINE ASILANMIS Lycopersicon esculentum Mill.’in
RASTGELE COGALTILMIS POLIMORFIK DNA ANALIZi iLE GENETIiK STABIiLITENIN
BELIRLENMESI

OZET

Asilama, tarim ve ormancilikta sik¢a kullanilan bir yontemdir. Asili bitkiler, kalem ve anag bitkilerinden
farkli fenotipik Ozellikler gosterebilir. Yapilan ¢aligmalar, asilamanin genetik varyasyonu ve kalitimi
etkileyebilecegini belirtmistir. Genetik belirteg yontemi olarak Rastgele Cogaltilmis Polimorfik DNA
(Random Amplified Polymorphic DNA Analysis; RAPD) analizinin kullanilmasi ile genotipik degisimler
belirlenebilmektedir. Bu c¢aligmada amag, tiitiin {izerine asilanmis domates bitkisindeki genetik
stabilitenin veya molekiiler diizeyde as1 etkili degisimlerin RAPD yontemi ile tanimlanmasidir. Asilama
deneylerinde kalem olarak domates bitkisinin (Lycopersicum esculantum Mill.) ticari H2274 gesidi, anag
olarak ise olan tiitiin bitkisinin (Nicotiana tabacum L.) Samsun ¢esidi kullanilmistir. Asilamalar yarma
agtlama teknigi ile yapilmis ve sera ortamina aktarilmistir. Asilamadan 60 giin sonra asilt ve asisiz
bitkilerin taze yapraklarindan DNA izole edilmistir. Kontrol olarak kullanilan asisiz domates bitkilerinden
8 adet primer ile elde edilen RAPD profillerde toplam 102 adet bant tespit edilmigtir. Asili 6rneklerdeki
polimorfizm oran1 %2.94 ve genomik kalip stabilite oran1 ise %97.06 olarak hesaplanmustir. Yiiksek
genetik stabiliteye sahip asilama teknikleri, genetik transformasyon olmaksizin {irlin eldesini arttirarak
tarimsal uygulamalar1 gelistirebilmektedir.
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INTRODUCTION

In plant grafting, upper part (scion) of one
plant grows on the root system (rootstock) of
another plant of the same species or other species
of the same genus or family. Grafting has been
widely used in agriculture, forestry and
horticulture. It is applied to change varieties or
cultivars,  optimize  cross-pollination  and
pollination, take advantage of particular
rootstocks, benefit from interstocks, perpetuate
clones, produce certain plant forms, and repair
damaged plants. In addition, in agriculture it may
increase the growth rate of seedlings for the
improvement of crop and vegetable yield, quality,
and abiotic-biotic stress tolerance of scion. In
agricultural practices grafting has been considered
as a method of asexual plant propagation rather
than plant breeding.

Grafted plants may exhibit some
phenotypic variations, such as stress tolerance and
crop Yyield, from scion and rootstock plants.
Existance and possible mechanisms of graft
induced genetic variation and inheritance of graft
induced characters has been debated among
researchers since the emergence of reports on
transport of genetic material between scion and
rootstock (Pandey, 1976). Grafted plants were
considered as “graft-chimera”, involving tissues
from two genetically different parents, till the
introduction of “graft-hybrids” having genetic
transformation in reproductive cells of scion by
Pandey (1976). In his report, it was supposed that
protoplast fusion and genetic transformation at the
interface between scion and rootstock may
possibly occur. In addition, possible activation of
plant transposons and transpoisition of them in
response to non specific graft induced changes
(Zhang et al., 2002), and transport of exogenous
DNA via the vascular system (Hirata et al., 1995)
were also suggested. More recently, Stegemann
and Bock (2009) have demonstrated that plant
grafting could result in the exchange of genetic
information via either large DNA pieces or entire
plastid genomes.

The advantage of grafting, that it brings
fruiting forward, makes the approach desirable for
mass propagation of fruit crops for commercial
benefit. However, it is important to determine the
genetic stability of grafted plants since graft-
induced changes may also lead to propagation of
plants which have lower yield or tolerance and
would therefore causing a commercial loss. Use of
random amplified polymorphic DNA (RAPD) as
genetic markers enables detection of genotypic
alterations at the DNA level and has been widely
used for genetic mapping, taxonomic and
phylogenetic studies of many organisms (Selvi et
al., 2008). Arbitrarily chosen primers are used to

amplify a number of fragments from a DNA
template to generate a discrete “fingerprint” when
resolved by gel electrophoresis (Danylchenko and
Sorochinsky, 2005). The prupose of the present
study was the assessment of genetic stability or
any graft-induced changes at molecular level in the
tomato plants grafted on tobacco rootstock by
RAPD analysis.

MATERIALS AND METHODS
Plant material

A Turkish cultivar of Nicotiana tabacum
L. cv. Samsun was used as rootstock and a
Lycopersicon esculentum Mill. commercial cv. H-
2274 (MayAgro Seed Corporation, Turkey) was
used as scion in grafting experiments.

Growth conditions

Tomato and tobacco plants were grown
from seeds in greenhouse at 20-25°C with a
relative humidity of 45-55%. Seeds were sown
into cell plants containing seedling substrate
(Klasman-Deilmann GmbH, Germany) and grown
for 50 and 20 days, respectively. Plants were
transferred to soil in individual pots containing an
animal based soil fertilizer (soil:fertilizer; 2:1) and
grown for another 20-25 days in defined
greenhouse conditions. The seeds of the scion were
sown 30 days earlier than the seeds of the
rootstock to ensure similar stem diameters at the
time of grafting.
Grafting

Grafting of plants were performed in the
plastic ~greenhouses at the Institute of
Transplantation and Gene Sciences, Baskent
University, Kazan-Ankara, Turkey in between
May 17-19, 2009. Grafting of tomato plants on
tobacco rootstocks were performed when tobacco
plants had 6-7 and tomato plants had 3-4 real
leaves. Tomato plants (denoted as T) were grafted
on tobacco rootstocks (denoted as S) by cleft
grafting method as previously described (Ersayin-
Yasinok et al., 2008). In brief, rootstock was cut
down the middle of the stem at right angles with a
sterile razor blade. The base of the scion was cut
into a thin, narrow wedge and inserted into the cut
of the rootstock. The graft union was covered with
parafilm to enhance healing. Grafted plants
(denoted as TS) were kept for 10 days under
controlled conditions (24-26°C with a relative
humidity of 60-65% and a photoperiod of 16h
(light)/ 8 (dark)). Grafted and non-grafted tomato
plants were transplanted to soil field in greenhouse
60 cm apart from each other, and normal growth
and cultural practices were followed for irrigation,
fertilizer and pesticide applications.
Isolation of genomic DNA
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Sixty days after transplanting (DAT)
randomly sampled fresh leaves from 3 grafted and
3 non-grafted plants were collected. Genomic
DNA was isolated by using NucleoSpin Plant
(Macherey-Nagel, Austria) DNA isolation kit
according to manufacturer’s instructions. Quantity
and purity  of  isolated DNA  was
spectrophotometrically determined by measuring
optical density at 260 and 280 nm. Intactness of
DNA was checked by native agarose (1% wi/v) gel
electrophoresis (90V, 1h) and visualized with
ethidium bromide staining.

RAPD analysis

RAPD analysis of the DNA samples were
performed using 10 commercial universal primers
(Operon Technologies Inc., Alameda, CA, USA).
Eight of these primers yielded reproducable and
clear bands and chosen for further analysis (Table
1). Twenty five microliters of reaction volume
contained 1X PCR buffer (MBI Fermentas,
Lithuania) 2.5 mM MgCl, (MBI Fermentas), 0.2
mM dNTPs (MBI Fermentas), 0.2 uM primer, 200
ng of DNA and 1 unit of Tag DNA polymerase
(MBI Fermentas). PCR conditions were; initial
denaturation at 94°C for 5 min, denaturation at
94°C for 30 s, annealing at 33°C for 75 s, extension
at 72°C for 90 s and a final extension at 72°C for 5
min. Thirty five PCR cycles were performed in an
Eppendorf Mastercycler Gradient (Eppendorf, UK)
thermocycler. A negative control without genomic
DNA was amplified in each run to ensure that no
contaminated DNA was present in the reaction.
PCR were performed as duplicates. PCR products
were examined by native agarose (1.5% w/v) gel
electrophoresis (80V, 85 min) and visualized with
ethidium bromide staining using UVItec Platinum
2.0 GAS 7510 Acquisition Gel System (UVltec
Limited, UK). RAPD profiles were analysed with
UVIProplatinum_2.0 Image Acquisition and
Analysis Software (UVItec Limited).

RAPD profiles and data evaluation

Evaluation of polymorphic RAPD profiles
included determination of disappeared and
appeared bands in comparison to control. Each
alteration, determined and sized by the software, in
banding pattern was given the arbitrary score of 1
where absence of polymorphic bands was given
the score of 0 for each primer. Gain and/or loss
alterations which do not occur in 3 all three
samples from grafted plants were not considered in
scoring. Polymorphism (P) and genomic template
stability (GTS) was calculated by using RAPD
scoring as follows:

P (%) = [(a+b) / n] x 100
[Equation 1]
GTS (%) = (1- [(a+b) / n]) x 100
[Equation 2]
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where, a and b indicate appearance of new bands
and disappearance of normal bands, respectively; n
is the number of total bands in the control.

RESULTS
RAPD analysis and GTS of the grafted tomato
plants

Eight primers gave a total of 102 bands in
RAPD profiles of non-grafted tomato plants (Table
2). Two bands appeared and 1 band disappeared in
RAPD profiles of all grafted plants with respect to
non-grafted tomato plants (Figure 1). A 787 bp
band was appeared in RAPD profile of all grfated
plants obtained with primer 5 (Table 2) in a 475-
1684 bp banding range when compared to non-
grafted plants. RAPD profiles of grafted plants
obtained with primer 7, had an appeared 786 bp
band with respect to that of non-grafted plants in a
375-1700 bp banding range. In addition, a 821 bp
band was disappeared in profiles of all grafted
plants when compared to profiles of non-grafted
plants. Considering total 3 polymorphic bands in a
total of 102 bands obtained from 8 primers,
polymorphism of the grafted tomato plants was
caluculated as 2.94%. Concordantly, GTS was
calculated as 97.06%.

DISCUSSION

Grafting is widely wused for the
improvement of agricultural yield and graft-
induced changes have been reported in many
cultivated plants, such as pepper (Taller et al.,
1998), soybean (Hirata and Yagishita, 1986), and
tomato (Hirata, 1980) in terms of changes in
general characteristics, fruit shape, pungency, and
plant type. In a study of Taller et al., (1998) it was
reported that some phenotypic alterations were
observed in the graft-induced variants of pepper
and some characteristics of the stock were
introduced into progeny. They have also
demonstrated introduction of stable, new traits by
grafting and suggested it as a novel genetic source
in the breeding of pepper in another report (Taller
et al., 1999). In a recent study of Stegemann and
Bock (2009), two transgenic tobacco lines carrying
different marker and reporter genes in different
cellular components were grafted and the analysis
of the graft sites revealed the frequent occurence of
cells harboring both markers and reporters.
Transport of either large DNA pieces or entire
plastid genomes was suggested as a mechanism of
genetic information exchange between stock and
scion.

RAPD is a useful technique for the
determination of genetic stability in ecotoxicology,
genetics and plant breeding ( Rout et al., 1998).
Although reliability and reproducibility of RAPD
assay have raised many questions (Ellsworth et al.,
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1993), optimization of RAPD conditions have
generated stable and reproducible results
increasing its reliability (Atienzar et al., 1999;
Becerril et al., 1999). Being a low cost and rapid
technique, it allows studying large number of
samples. Detection of polymorphisms and
modifications of the genomic DNA is possible by
comparison of RAPD profiles obtained by
arbitrarily primed PCR. Basicly, disapperance of
normal bands can be attributed to DNA lessions,
such as bulky adducts, which reduce the number of
DNA priming sites and have detrimental effects in
a RAPD reaction. Appearance of new bands, on
the other hand, can be result of variations (e.g.
breaks, transpositions, deletions, etc.) in DNA
structure (Danylchenko and Sorochinsky, 2005).
Previously RAPD analysis was performed for the
assessment of graft induced genetic variations and
polymorphic banding patterns between RAPD
profiles of grafted and non-grafted plants were
determined (Taller et al., 1998; Chen and Wang,
2006).

In the present study, RAPD analysis was
used to detect genetic variation between grafted
and non-grafted plants. Eight primers revealed
reproducible and clear band profiles and 2 primers
among them generated specific markers in profiles
of grafted plants. Appearance of amplified bands
in profiles, obtained with primers 5 and 7, and
disappearance of a normal band in profile,
obtained with primer 7, were observed in RAPD
analysis of the grafted plants. Since only 2 of the
primers yielded graft-specific banding, altered
bands constituted very low proportion of the total
band number (Table 2). Genomic template stability
of the grafted plants was calculated both from the
RAPD analysis data obtained from each individual
primer and by considering total polymorphic bands
of the grafted plants in the total bands obtained
from all primers. In the former one, average of the
GTS values obtained from each individual primer
was calculated. Calculated GTS values presented
that both estimations of the GTS of grafted plants
yielded similiar results (97.06% and 97.29%,
respectively). Occurence of graft specific banding
in only RAPD patterns of 2 primers out of 8
primers, suggested a low polymorphism in
genomes of the grafts analyzed in the present
study. In addition, no phenotypic variation, e.g.
flowering time, growth of the plants, has been
detected 60 DAT (data not shown). So, we
evaluate all 8 RAPD profiles for the calculation of
polymorphism and GTS percents in our
experimental setup. Polymorphic bands in profiles
of grafted plants may be due to transposition, most
probably in non coding regions of DNA, caused
by graft-induced stress rather than graft specific
genetic exchange to scion.

There is a physiological effect of the
rootstock on the scion, even there is not any
genetic variation in scion. Transport of plant
growth regulators, some proteins and RNAS across
the graft union (Murfet, 1985; Zoubenko et al.,
1994) have been reported. For example, Khah
(2006) demonstrated that more tolerant root
system of the rootstock may effect growth
regulators in the scion of grafted plants faciliating
water and nutrient uptake. Ohta (1991) well
charecterized and differentiated two types of
grafts; grafting for better growth and for genetic
effect. In the first category the stock serves as a
root system without branches and leaves of its own
(as in our case), and in the later one stock serves as
a host having many vigorous branches and leaves,
and the scion growing on the stock as if parasitic
without its own branches and leaves. In the same
report, he also emphasized that no transmission of
the genetic information would take place, unless
translocation and integration of large functional
DNA molecules, such as a gene, into new cell
nuclei of the scion happened. Suggestions on
genetic variation mechanism in grafts may be
interpreted that graft induced genetic changes are
not necessarily occuring in all grafts and/or with a
high and stable frequency since it seems to be a
random and occasional event. In addition, stability
and transport of especially large DNA molecules
may differ among different plant species
depending on the action of nucleases. Furthermore,
DNA changes in grafts may not necessarily cause
phenotypic variations, unless these alterations
cause functional changes at expression level. In
case they cause phenotypic variations, inheritance
of the gained trait should be introduced into the
progeny for genetic transformation of the grafted
plants.

In agricultural applications, high genomic
stability of a succesive grafting may improve crop
yield in a trait defined manner without
involvement of genetic transformation. In this
study, the genotypes of the grafted and non-grafted
plants presented high genetic similarity based on
the RAPD analysis, which was also supported by
phenotypic observations. Supportive research on
the issue using cytological analysis and analysis
for the assessment of polymorphisms in progenies
would further be conducted although results of the
RAPD analysis provide a promising insight to
subject.
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Primers Name Sequence (5°— 3°)
Primer 1 OPA-05 AGGGGTCTTG
Primer 2 OPA-09 GGGTAACGCC
Primer 3 OPA-13 AATCGGGCTC
Primer 4 OPA-16 AGCCAGCGAA
Primer 5 OPA-18 AGGTGACCGT
Primer 6 OPA-20 GTTGCGATCC
Primer 7 OPB-01 GTTTCGCTCC
Primer 8 OPC-01 TTCGAGCCAG

Table 2. RAPD analysis data of the grafted tomato plants with respect to non-grafted tomato plants and
changes in GTS.

Primers Range T TS GTS (%)
(bp™) § Size y Size +

a (bp) b (bp) +b T TS
Primer 1 202-1286 10 0 - 0 - 0 100 100
Primer 2 206-1364 14 0 - 0 - 0 100 100
Primer 3 313-1717 15 0 - 0 - 0 100 100
Primer 4 170-1277 10 0 - 0 - 0 100 100
Primer 5 475-2212 12 1 787 0 - 1 100 91.67
Primer 6 237-1412 12 0 - 0 - 0 100 100
Primer 7 337-2391 15 1 786 1 821 2 100 86.67
Primer 8 536-1522 14 0 - 0 - 0 100 100
Average 100 97.29
Total bands 102 2 1 3 100 97.06
" base pairs

Yappearance of new bands
¥ disappearence of normal bands
" total polymorphic bands

Figure 1. RAPD profiles in the leaves of non-grafted tomato (T) and grafted tomato (TS) plants. N
indicates negative control where L represents Gene Ruler™ 100 bp Plus DNA Ladder, (100-3000bp; MBI
Fermentas).
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Arastirma Makalesi

DiYARBAKIR KOSULLARINDA YAYGIN FiG (Vicia sativa L.)
GENOTIPLERININ OT KALITESI iLE iLGIiLi BAZI OZELLIKLERIN
SAPTANMASI

Celal YUCELY, Mehmet Salih SAYAR? Hatice YUCEL!

OZET

Aragtirma, Diyarbakir kosullarinda yaygin fig (Vicia sativa L.) genotiplerinin ot verimi ve kalitesi
ile ilgili bazi ozelliklerin incelenmesi amaciyla, 2006/07 ve 2007/08 yillarinda kishk ara iiriin
yetistirme doneminde, GAP Uluslararast Tarimsal Arastirma ve Egitim Mekezinde (Diyarbakir),
tesadiif bloklar1 deneme deseninde 4 tekrarlamali olarak yiiriitilmiistiir. Arastirmada; ham protein
orant (HPO), ham protein verimi (HPV), nétr deterjan lif (NDF), asit deterjan lif (ADF), kuru
madde verimi (KMV), kuru madde alimi (KMA), sindirilebilir kuru madde verimi (SKMV) ve
nispi yem degeri (NYD) gibi 6zellikler incelenmistir. Aragtirmanin her iki yilinda da HPO, HPV,
KMV ve SKMV bakimindan genotipler arasinda istitastiki olarak 6nemli farkliliklar saptanmustir.
Ayrica, Incelenen tiim ozellikler bakimindan yillar da istatistiki olarak onemli bulunmustur.
Aragtirma sonucunda, genotiplerin, sindirilebilir kuru madde verimleri ve nispi yem degerlerinin
sirastyla birinci yilda 30.2-230 kg da™ ve 105.7-161; ikinci yilda 193.0-453.8 kg da™ ve 170.8-
203.8 arasinda degistigi saptanmistir. Arastirmada sonucunda 1331, 2604, 2490, 2616, 1430 ve
1500 genotiplerin, arastirmada yer alan diger genotiplere gore verim ve kalite bakimindan daha
tistiin oldugu, adi gecen hatlarin Diyarbakir kosullarinda yetistirilmesinin uygun olacag: ve ileride
yapilacak 1slah ¢alismalarinda degerlendirilmesi sonucuna varilmigtir.

Anahtar Kelimeler: Yaygm Fig (Vicia sativa L.), Genotip, Kalite, Kuru Madde

DETERMINATION of the some PROPERTIES RELATED to FORAGE QUALITY of
COMMON VETCH (Vicia sativa L.) GENOTYPES under the DIYARBAKIR
CONDITIONS

ABSTRACT

The research was conducted to evaluate forage quality of selected some common vetch (Vicia
sativa L.) genotypes. The experiment was laid out using randomized complete block design with
four replications at the GAP International Agricultural Research and Training Center in
Diyarbakir-TURKEY, during winter 2006/07 and 2007/08 growing season. Several hay quality
traits such as crude protein ratio (CPR), crude protein yield (CPY), neutral (NDF) and acid
detergent fibers (ADF), dry matter yield (DM), dry matter intake (DMI), digestibly dry matter
(DDM) vyield and relative feed value (RFV) were analyzed. Results showed that there were
significant differences among the genotypes for CPR, CPY, DMY and DDMY in both growing
seasons. Years had found a significant effect on all the traits. The DDM vyield and RFV of the
genotypes were ranged from 30.2 to 230 kg da™ and 105.7 to 161.0 in the first year and from 193.0
to 453.8 kg da™* and 170.8 to 203.8 in the second year, respectively. Results suggested that the
1331, 2604, 2490, 2616, 1430 and 1500 genotypes are suitable to grow in Diyarbakir region.

Key words: Common Vetch, Vicia sativa L., Genotypes, Forage Quality, Dry Matter

'Dogu Akdeniz Tarimsal Arastirma Enstitiisii Miidiirligii, Karatas Yolu 17 Km, Dogankent/Adana

*e-mail: celalyucel@hotmail.com

2 Dicle Universitesi Bismil MYO, Bismil-Diyarbakir
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GiRisS
Giineydogu Anadolu Projesinin (GAP)
sulamaya acilmasiyla Ongoriilen bitki deseni
igerisinde %10 oraninda yem bitkileri ekilisin
yer almasi Ongdriilmiistiir. Bu nedenle, bolge
kosullarina uyum gosterebilecek degisik yem

bitkileri cins ve tirlerinin  saptanmasi

gerekmektedir (Saglamtimur ve ark., 1991).
GAP’da  sulu tarima gegilmesiyle

birlikte yem  bitkileri  dretiminde  ve

hayvancilikta onemli degisimlerin meydana
gelmesi beklenmektedir. Sulu tarima agilan
ovalarda nadashi tarim ve dolayisiyla aniza
dayali otlatma sistemleri 6nemli Olgiide
azalacak, halen hayvan varligimin ¢ogunlugunu
olusturan kiigiikbag ve oOzellikle koyun
varliginin azalacagin bunun yerini entensif siit
sigiccthgimn  almast  6ngorialmektedir.  Diger
yandan sulama imkanlari ile birlikte ¢ok gesitli
yazlik, kislik, c¢cok ve tek yillik, baklagil,
bugdaygil ve diger familyalardan yem
bitkilerinin yetistirme imkanlar ortaya ¢ikacagi
bildirilmektedir (Baysal ve ark., 1991; Silbir ve
ark., 1991).

Ekolojik kosullar yoniinden kislik ara
iiriin tarimina uygun olan GAP bdlgesinde,
halen uygulanmakta olan ekim nobeti
sistemleri igerisinde tek yillik baklagil yem
bitkileri, saf veya tahillarla karisim halinde
yetistirilerek kaba yem iretimi yaninda,
topragimm organik madde ve azot igeriginin
zenginlestirilmesine de katkida bulunacaktir
(Saglamtimur ve ark., 1991; A¢ikgoz, 2001).

Fig (Vicia sativa L), tek yillik bir
baklagil yem bitkisi olup, diinyanin bir ¢ok
bolgesinde yas ve kuru ot, yesil giibreleme ve
tane amacli olarak bitkisel-hayvansal {iretim
sistemlerinde  yetistirilmekte ve ruminant
beslenmesinde yaygin olarak kullanilmaktadir
(Ramos ve ark.,, 2000; Agikgdz, 2001,
Cabellero ve ark., 2001; Chowdhurry ve ark.,
2001).

Yem bitkilerinde kaliteyi  bitkinin
olgunlasma donemi, bitki tiirii, hasat ve
depolama, iklim ve toprak kosullari ve cesit
gibi bircok faktor belirlemektedir. Bunlardan
olgunlagsma (hasat tarihi) kaliteyi etkileyen
baglica  ozelliklerin  basinda  gelmektedir
(Rebole ve ark., 2004; Caballero ve ark., 1996).

Son yillarda yem bitkilerinde ve
ozellikle de figlerde bircok gesit gelistirilmis ve
ureticinin hizmetine sunulmaktadir. Ancak, bu
giine kadar gelistirilen ¢esitlerin ¢ogu, daha
¢ok birim alandaki ot veya tohum verimleri
dikkate aliarak yapilmustir. Cesit
gelistirilirken birim alandaki verimin yanisira
kalitenin de ¢ok dnemli oldugu, yapilacak 1slah
caligmalarinda, ot Kalitesi yiiksek ¢esitlerin
gelistirilmesi ve iireticinin hizmetine sunulmasi
onemli konularin  basindan  gelmektedir
(Anlarsal ve ark., 2006; Yiicel ve ark., 2008;
Yiicel ve Ayasan, 2010).

Aragtirma, Dogu  Akdeniz  Tarimsal
Arastirma enstitiisunce 2001 yilindan itibaren
devam eden 1slah galismalarinda ot ve tohum
verimi bakimindan umutvar bazi fig (Vicia
sativa L.  genotiplerinin, Diyarbakir
kosullarinda kuru madde verimlerinin yan1 sira,
ot kalitesi ile ilgili bazi &zelliklerinin
belirlenmesi amaciyla siirdiiriilmiistiir.

MATERYAL ve METOT
Materyal

Dogu  Akdeniz  Tarimsal  Arastirma
enstitiisunce 2001-2007 yillar1 arasinda devam
eden adaptasyon ¢aligmalarinda ot verimi
bakimindan umutvar goriilen ve ileride
yapilacak ot verimi ve Kkalitesi ile ilgili
caligmalar i¢in segilen genotipler materyal
olarak kullanilmigtir. Arastirmada yer alan
genotipler: 526, 670, 979, 1331 ve 1754
(Eskisehir Gegit Kusagi Tarimsal Arastirma
Enstitlisit); 1526, 1469, 1543, 292-1, 1501,
1503, 1500, 2616, 1430 (Ankara Tarla Bitkileri
Merkez Arastirma Enstitlisii) 2490, 2604 ve
2639 (ICARDA), Ozveren (Adana Dogu
Akdeniz Tarimsal Aragtirma Enstitiisii) Uludag
(Uludag Universitesi) ve Kubilay-82 (Izmir
Ege Tarimsal Arastirma Enstitiisi) degisik
kuruluslardan temin edilmistir.

Deneme Yerinin Toprak ve Iklim
Ozellikleri

Deneme yerinin toprak biinyesi killi-tinlt
olup, toplam tuz % 0086, pH 7.60, kire¢ % 8,3,
organik madde % 1.55, yarayish fosfor (P,Os)
1,95 kg da®, potasyum (K,O) 1,47 kg da*
olarak saptanmistir.
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Cizelge 1. Arastirmanin yiiriitiildiigii Diyarbakir ilinin 2006/07 ve 2007/08 yillarinin kasim-mayis
donemine ait bazi ortalama iklim degerleri*

Yillar | Kasim | Aralik | Ocak | Subat [ Mart | Nisan  Mayis [Ort./Toplam
Ortalama Sicaklik (°C)
2006-07 7.8 0.7 -5.4 3.0 8.8 10.3 20.6 6.7
2007-08 8.6 2.4 -2.0 1.7 11.6 16.8 18.7 8.3
Uz.Yillar** | 8.9 3.7 1.7 3.6 8.4 13.7 19.1 8.5
Toplam Yagis (mm )
2006-07 67.3 | 259 | 445 79.8 55.5 88.2 19.3 381
2007-08 15.7 | 435 | 250 40.8 17.3 19.0 34.9 197
Uz.Yillar* 54.1 | 72.0 | 64.0 71.8 69.3 61.0 40.1 432

*) Diyarbakir Meteoroloji Bolge Miidiirliigii [klim Verileri, **) Uzun yillar (1975-2008)

Cizelge 1’de  goriilecegi  Tlizere,
aragtirmanin birinci yili ikinci yila gore daha
soguk, ikinci yili ise birinci yila gore daha
kurak gegmistir. Aragtirmanin birinci yilinda,
deneme yagisa dayali sartlarda yiiritiiliirken,
arastirmanin ikinci yilinda ise yasanan kuraklik
nedeniyle denememe alani  ¢igeklenme
doneminde yaklagik 60-70 mm’lik yagisa denk
gelecek sekilde salma sulama yontemi ile
sulanmustir.

Metot

Arastirma, GAP Uluslararas1 Tarimsal
Aragtirma ve Egitim Mekezi’nin Aragtirma
Alaninda (Diyarbakir), 2006/07 ve 2007/2008
yillarinda kighk ara iiriin yetistirme doneminde
2 yil sire ile tarla denemesi olarak
yiiriitiilmiistir. Parsel alam 5x1.5= 7.5 m®
olarak diizenlenmistir. Her parsel 25 cm
araliklarla 6 sira halinde, m?ye 200 tohum
gelecek sekilde elle ekimleri yapilmustir.
Ekimden 6nce dekara 3 kg N ve 6 kg P,Os
olacak  sekilde  giibreleme  yapilmistir.
Arastirma, tesadiif bloklar1 deneme desenine
gore 4 tekrarlamali olarak yiirGitiilmiistiir.

Aragtirmada yer alan materyalin ekim ve
bicimleri; ekimler her iki yilda da kasim aymin
son haftasinda, parsellerin ot bigimleri;
genotiplerin  olgunlagma  siirelerine  gore
degismekle birlikte, tam c¢igeklenme (%100)
doneminde, mayis aymin 1. ve 2. haftasinda
yapilmistir.

Kuru ot verimi ve kalite analizleri, her
parselden almman 500 g yas ot Ornegi acik
havada belli bir siire kurutulduktan sonra, 65-
70 °C’ye ayarlanmis firinda 24 saat kurutulup
agirliklar1 sabitlesince tartilmistir. Kuru ot
oranlar1 saptandiktan sonra, kuru ot oranlari
(%) ile yas ot verimlerinin ¢arpiminda kuru ot
verimleri hesaplanmistir. Bu O6rnekler daha
sonra kalite analizleri i¢in 1 mm’ lik elekten
gececek sekilde ogiitiildiikten sonra, Kjeldahl
cihaziyla Orneklerin azot igerigi saptanmis,
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saptanan azot degerleri 6.25 Kkatsayisi ile
carpilarak ham protein oran1  degerleri
hesaplanmistir (AOAC, 1995). % ADF ve NDF
analizleri Ankom 1997’ye gore yapilmustir.
Ogiitiilmiis materyalden 5’er gram almarak
105°C’de agirliklar1  sabitlesinceye kadar
tutulmus ve tartim yapilarak ¢esitlerin kuru
madde oranlar1 ve daha sonrada verimleri
saptanmistir.  Ham protein orami ile kuru
madde  verimlerinin  ¢arpilmasi  sonucu
cesitlerin dekara ham protein verimleri
hesaplanmistir. ADF degerinden yararlanilarak
Jaranyama ve Garcia, (2004) tarafindan
aciklanan yonteme gore sindirilebilir kuru
madde oranlar1 hesaplanmistir. Bu oranlar kuru
madde verimleri ile c¢arpilarak sindirilebilir
kuru  madde  verimleri  hesaplanmustir.
Sindirilebilir kuru madde (SKM), Nispi Yem
Degeri (NYD) ve Kuru Madde Tiiketimi
(KMT) Jaranyama ve Garcia (2004) yoncanin
%100 ciceklenme donemi temel alinarak ve
bildirdikleri yontemlerle, SKM (%): (88.9-
(0.779 x % ADF), % kuru madde alimi1 (KMA)
hayvanin canli agirhigina baglh  olarak
%KMA=120/NDF,
NYD=(%SKM)*(%KMA)/1.29 yapilmaktadir.
Arastirma sonucunda elde edilen veriler,
MSTAT-C istatistiki paket programinda
varyans analizleri yapilmug, istatstiki olarak

o6nemli  bulunan ortalamalar, Duncun (%5)
¢oklu karsilagtirma testine gore
gruplandirilmistir.
ARASTIRMA BULGULARI ve
TARTISMA

Diyarbakir kosullarinda 2006/07 ve

2007/08 yillarinda siirdiiriilen yaygin fig cesit
verim denemelerinde kuru madde verimi ve
kalitesi ile ilgili Ozellikler saptanmigtir. HP
orani, HP verimi, ADF ve NDF degerleri,
Cizelge 2°de, KMV, KMA, SKMV ve NYD ait
ortalamalar ise Cizelge 3’de verilmistir.
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Ham Protein Oram (%)

Cizelge  2’de  goriilecegi  {izere
aragtirmanin siirdiiriildiigii her iki yilda da ham
protein oranlart (%) bakimindan hatlar ve
cesitler arasinda istatistiki olarak Onemli
farkliliklar saptanmustir. Ayrica, yil x gesit
interaksiyonu da onemli bulunmustur. Ham
protein oranlari, arasgtirmanin birinci yilinda
%14.68-24.60, ikinci yilinda %17.85-23.90
arasinda degistigi saptanmistir. Arastirmanin
birinci yilinda 1331 ve 526, ikinci yilinda 1430
ve 2604 hatlari ilk siralar1 paylasmiglardir.

Figde farkli genotiplerle ve degisik
ekolojilerde yapilan g¢aligmalar sonucu ham
protein oranlarinin  %9.08-22.30 arasinda
degistigi bir ¢ok arastirict tarafindan da
bildirilmektedir (Bulur ve Celik, 1996; Avci ve
Gokkus, 1997; Geren ve ark., 2003; Yiicel ve
ark., 2004; Celen ve ark., 2005; Karsh ve ark.,
2005; Anlarsal ve ark., 2006; Yolcu ve ark.,
2009;Y{icel ve Ayasan, 2010; Parlak ve ark.,
2011). Bulgularimizin s6z konusu ¢alismalarda
belirtilen degerler arasinda yer aldigt
goriilmektedir.  Genotipler arasindaki bu
protein farkliligin genotiplerin sahip oldugu
yaprak sap orani ve gelisme durumu ile ilgili
olabilmektedir. Yani yaprak orami fazla olan
genotiplerin  HP oram1 da daha yiiksek
olmaktadir. Nitekim Caballero ve ark. (1995),
figde ham protein oranin1 yapraklarda %16.8
ve sapta % 7.7 olarak saptamislardir.

Aragtirmanin  stirdiiriildiigti  yillar da
istatistiki ~ olarak ~ 6nemli  bulunmustur.
Arasgtirmanin siirdiiriildiigi birinci yildaki HP
oranlarinin (%18.93), ikinci yildan (%21.25)
daha diisiik oldugu belirlenmistir. Bu durumun
birinci yildaki havalarin uzun siire soguk
gecmesi (Cizelge 1), bitkilerin soguktan zarar
gormesi, bitkilerin vejetatif geligme donemini
etkileyerek, olgunlasma ve bi¢im zamanini
etkiledigi ve bunun sonucunda HP oranimin
dismesine neden oldugu sanilmaktadir.
(Cizelge 2). Ayrica, arastirmanin ikinci yilinda,
yagislarin yetersiz olmast nedeni ile yapilan
sulamanin, bitkilerin vejetatif donemini uzattigi
ve bicim zamani bitkilerin daha kérpe olmast,
HP oranini artirmistir. Genotiplerin olgunlagsma
stireleri ve bigim donemleri de kaliteyi direkt
etkileyen uygulamalarin basinda gelmektedir.
Benzer bulgular, baska arastiricilar tarafindan
da bildirilmistir (Avcioglu ve ark.,1999; Soya
ve ark., 1999; Ammar ve ark., 2010).

Ham Protein Verimi (kg da™)

Cizelge 2’de goriilecegi lizere
aragtirmanin siirdiiriildiigii her iki yi1lda da ham
protein verimleri bakimindan hatlar ve g¢esitler
arasinda istatistiki olarak onemli farkliliklarin

meydana geldigi goriilmektedir. Ayrica, yil x
cesit interaksiyonu da Onemli bulunmustur.
Birinci yilda ham protein verimleri 9.2-91.1 kg
da™ iken, denemenin ikinci yilinda 59.8-158.3
kg da' arasinda degisim  gostermistir.
Aragtirmanin  birinci  yilinda 2604, ikinci
yilinda 1430 nolu hatlarin en yiiksek ham
protein verimine sahip olduklar1 tespit
edilmistir. Birim alandaki ham protein
verimleri yiiksek olan genotiplerin ham protein
oranlarmin yiiksek olmasinin yani sira kuru

madde verimlerinin de yiiksek oldugu
goriilmektedir.
Degisik  genotiplerle ve farkli

ekolojilerde siirdiiriilen bir ¢ok arastirmada
ham protein veriminin 21.8-177 kg da®
arasinda degistigi bildirilmistir (Bulur ve Celik,
1996; Geren ve ark., 2003; Yiicel ve ark., 2004;
Celen ve ark., 2005; Anlarsal ve ark., 2006;
Yolcu ve ark., 2009; Yiicel ve Ayasan, 2010).

Aragtirmanin strdirildigi yillar
istatistiki ~ olarak ~ 6nemli  bulunmustur.
Aragtirmanin silirdiiriildiigi ikinci yildaki HP
verimlerinin birinci yildan daha yiiksek oldugu,
ikinci y1ldaki HP oraninin yant sira kuru madde
veriminin de yliksek olmasi s6z konusu yildaki
HP verimlerini artirmistir. Kuru ot verimi ve
HP orani ile ham protein verimi arasinda
olumlu ve 6nemli iligkilerin bulundugu bir ¢ok
arastirict tarafindan da saptanmistir (Aver ve
Gokkus, 1997; Yiicel ve ark., 2004; Anlarsal ve
ark., 2006).

NDF (Notr Deterjant Lif) %

Notr deterjan lif, yemin hiicre duvari
bilesenlerinin belirlenmesinde kullanilan, notr
deterjan ¢ozeltilerde ¢oziinmeyen, hemiseliiloz,
seliiloz, lignin, kiitin ve silikadan olusan lifli
maddeler olarak bilinmektedir. Yemde bulunan
ve sindirimi zorlastiran bu maddelerin yiiksek
olmast  yemlerin  hayvanlar  tarafindan
sindirilimesini zorlagtirmaktadir.

Arasgtirmanin siirdiiriildiigii her iki yilda
da % NDF bakimindan genotipler arasinda
istatistiki ~ olarak ~ 6nemli  farkliliklarin
olugsmadig1 goriilmektedir. Aragtirmanin birinci
yilinda % NDF oranlar1 35.78-47.33, ikinci
yilinda  %29.90-33.98 arasinda  degistigi
saptanmistir.  Arastirmanin  birinci  yilinda
Uludag cesidi, ikinci yilinda ise 1754 ve 1430
genotipleri, diger genotiplere gore daha diisiik
NDF degerine sahipolduklari saptanmistir.

Farkl genotiplerle ve degisik
ekolojilerde yapilan calismalar sonucu figde
NDF degerlerinin, %34.97-66.7 arasinda
degistigi bir ¢ok aragtiric1 tarafindan da
belirtilmistir (Karsli ve ark., 2005; Abdouli et
al., 2009; Ammar ve ark., 2010; Parlak ve ark.,
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2011). Ammar ve ark. (2010), figlerde
olgunlagsma siiresi artikca NDF ve ADF
degerlerininde buna paralel olarak artif1 ve
kalitenin diistiigiinii bildirmektedirler.

Yillar incelendiginde yillarin istatistiki
olarak oOnemli oldugu, arastirmanin ikinci
yilindaki NDF degerlerinin birinci yila gore

gostermektedir. Bu yapida seker, nisasta,
pektin, hemiseliiloz, seliiloz ve lignin bulunur
(Sniffen ve ark., 1994). Bu karbonhidratlarin
bitki igerisindeki miktarlar1 bitki ¢esidine, bitki
aksamina (kok, govde, yaprak ve meyve), bitki
olgunluguna, hasat zamani, kimyasal ve
fiziksel muameleye gore farklilik arz eder. Fig

daha disiik oldugu saptanmustir.  Yillar  gibi yem bitkilerinde ruminantlara enerji
arasindaki bu farklihigimm genotiplerin bigim saglayan yapisal karbonhidratlar, NDF
zamanindaki olgunlasma donemi ile ilgili  sindirilebilirligi ile iliskilidir. Genel goris,
oldugu seklinde agiklanabilir. Bitki hiicresinde  ligninin,  sindirilebilir  selillozun  oranini
bulunan karbonhidratlarin yapisi ¢ok ¢esitlilik  azalttigidir (Rebole ve ark., 2004).
Cizelge 2. Adi fig genotiplerinde bazi kalite 6zelliklerine ait ortalamalar ve olugan gruplar®.
Hatlar HPO% HPV (kg da-') NDF % ADF%
2007 2008 2007 2008 2007 2008 2007 2008
526 23.53 a 22.00bed | 55.2¢ 90.2def | 39.18 | 30.50 32.05 [24.80a-e
670 19.68b-e [21.40b-f | 33.4de |79.6fgh | 42.63 |32.10 35.58 |23.75cde
979 19.60b-e |17.85h 32.3de [59.81 40.23 | 31.75 33.80 |23.88 cde
1331 24.60 a 20.58d-g | 39.1d 84.9efg | 40.35|30.50 32.78 [22.63¢
2639 18.28 c-f |21.95bcd | 29.2 def | 66.7 1 40.30 | 31.73 33.90 |23.77 cde
1526 18.18 cf |22.20a-d | 15.1gh [98.0de 39.93 | 33.98 36.13 |24.67 a-e
1469 17.93def |[21.73b-e | 18.8fgh |86.0efg | 45.85 |31.50 37.70 [24.70a-e
1543 20.60bc |22.22a-d | 13.9gh | 103.3d | 36.98 |30.95 30.88 |23.83 cde
1754 15.68gh [20.67d-g | 24.7efg |71.3 g1 | 44.85 |29.90 39.08 |24.65 a-e
292-1 [15.35gh |20.00 efg 9.2h [64.21 47.33 130.90 38.15 [25.30 a-e
Ozveren |17.50efg |20.95¢c-g | 23.1efg | 146.8ab| 40.88 |30.88 33.93 [24.15 b-e
2604 21.28 b 23.17ab | 91.1a 102.6d | 44.70 |31.63 36.63 |26.60 a-b
1501 19.63b-e [21.25c-f | 32.6de |95.6de 43.03 | 32.78 34.25 [22.73 de
2490 20.08 bcd [19.83fg | 77.8b |95.2de 42.00 | 33.15 34.25 |25.35ad
Uludag [20.15bcd |21.33c-f | 51.4c 122.0c | 35.78 |31.90 32.65 |25.38a-d
1503 14.70 h 22.17a-d | 18.8fgh |67.2 In 44.80 | 32.03 38.00 |25.90 abc
1500 16.43fgh |22.73abc | 25.2efg | 133.5bc| 41.73 |30.70 34.75 |25.73 abc
2616 20.60bc ]19.25gh | 80.4b |65.0h 39.98 | 32.05 3480 |26.85a
1430 20.15bcd |23.90a 78.7b 158.3a | 42.35 29.95 32.25 |25.30a-e
Kubilay—82| 14.68 h 19.85fg | 24.4efg |95.4 de 47.33 | 32.38 41.75 |25.08 a-e
Ortalama| 1893B |21.25A | 38.7B 943 A |42.01A[3181B| 3516 A[24.75B
CV(%) | 7.67 5.19 18.53 10.71 16.00 | 7.01 13.01 6.37

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Duncan (%5)’e gore farkli degildir.
Ham Protein Oran1 (HPO), Ham Protein Verimi (HPV), Notr Deterjan Lif (NDF), Asit Deterjan Lif (ADF)

ADF (Asit Deterjant Lif) %

Asit deterjan lif, yemin hiicre duvari
bilesenlerinin belirlenmesinde kullanilan, asit
deterjan g¢ozeltilerde ¢6ziinmeyen, selilloz ve
lignin gibi lifli maddeler olarak bilinmektedir.
Yemde bulunan ve sindirimi zorlastiran bu
maddelerin diigik olmasi yemlerin hayvanlar
tarafindan sindirilmesini artirmaktadur.
Arastirmanin stirdiiriildiigii birinci yilda ADF
bakimindan ¢esitler arasinda istatistiki olarak
onemli farkliliklar olusmamasina ragmen,
ikinci yilda genotipler arasinda istatistiki olarak
onemli farkliliklarin olustugu goriilmektedir.
Birinci yilda % ADF oranlar1 30.88-41.75,
ikinci yilda 22.63-26.85 arasinda degistigi
saptanmustir. Arastirmanin birinci yilinda 1543,

ikinci yihinda ise 1331 hatti diger hat ve
cesitlere gore daha diisiik ADF degerine sahip
olmuslardir. Farkli genotiplerle ve degisik
ekolojilerde yapilan calismalar sonucu ADF
degerlerinin  %18.6-41.8 arasinda degistigi
bildirilmektedir (Celen ve ark.,, 2005;
Badrzadeh ve ark., 2008; Abdouli et al., 2009;
Yolcu ve ark., 2009; Ammar ve ark., 2010;
Parlak ve ark., 2011). Ammar ve ark. (2010),
figlerde olgunlasma siiresi arttkga NDF ve
ADF degerlerinin de buna paralel olarak arttig1
ve Kkalitenin  distiiglinii  bildirmektedirler.
Badrzadeh ve ark. (2008), adi figde ADF orani
ile HP arasinda negatif bir iliskinin oldugunu
bildirmektedirler.
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Yemlerin yapisinda yer alan ve sindirimi
yavaslatan NDF ve ADF diizeylerinin artmasi,
fiziksel olarak hayvanin tokluk hissetmesine
neden olarak, hayvanlarin yem tiiketimini
sinirlamaktadir. Hasat zamanm gecikmesiyle
gaz iretiminde meydana gelen azalma basta
ham proteindeki azalmasinin yani sira hiicre
duvarmi  olusturan ve mikroorganizmalar
tarafindan sindirimi zor olan ham seliiloz,
NDF, ADF ve ADL gibi unsurlarin artmasinin
bir sonucu olarak agiklanmaktadir. Yapilan
birgok calismada zamana bagli gaz {iretimleri
NDF, ADF ve ADL gibi hiicre duvarini
olusturan unsurlar arasinda negatif bir iligkinin
oldugunu bildirilmektedir (Traxler ve ark.,
1998; Larbi ve ark., 1998; Karabulut ve ark.,
2006).

Aragtirmanin siirdlirildigiic yillar arasi
fark istatistiki olarak 6nemli bulunmustur.
Arastirmanin siirdiiriildiigii birinci yildaki ADF
degerlerinin NDF degerlerinde oldugu gibi
ikinci yildan daha yiiksek oldugu saptanmistir
(Cizelge 2). Yillar arasindaki bu farkliligin
genotiplerin bi¢cim zamanindaki olgunlagmasi
ile ilgili oldugu seklinde agiklanabilir.

Kuru Madde Verimi (kg da™)

Arastirmanin siirdiiriildiigii her iki yilda
da  kuru madde verimleri bakimindan
genotipler arasinda istatistiki olarak onemli
farkliliklarin olustugu goriilmektedir. Ayrica,
yil  x ¢esit interaksiyonu da  Onemli
bulunmustur. Birinci yilda kuru madde
verimleri 59.2-427.3 kg da™ ve ikinci yilinda
302.8-700.3 kg da’ arasinda degistigi
saptanmustir (Cizelge 3). Aragtirmanin birinci
yilinda 2604, 2616, 1430 ve 2490 genotiplerin
soguga oldukca dayanikli olmalari, ikinci
yilinda Ozveren cesidi ve 1430 hattinin kuraga
oldukca dayanikli olmalari, s6z konusu hat ve
gesitlerin diger hat ve gesitlerden daha yiiksek
kuru madde verimine sahip olmalarim
saglamistir.

Degisik ekolojilerde farkli genotiplerle
yapilan c¢aligmalarda kuru ot veriminin
Cukurova kosullarinda 306-801 kg da*
arasinda (Ytcel ve ark., 2004; Anlarsal ve ark.,
2006; Yiicel ve ark., 2008, Yiicel ve Ayasan,
2010); Bursa kosullarinda 360-728 kg da™
arasinda (Bulur ve Celik, 1996); Izmir
Bornova’da 768-845 kg da™ arasinda (Geren
ve ark., 2003), Antalya kosullarinda 282-494
kg da’ arasnda (Erdurmus ve ark., 2010),
Erzurum kosullarinda 291.3-451.2 kg da*
arasinda (Gillap ve ark., 2011), Canakkale
kosullarinda 208.1-720.9 kg da’ arasinda
(Parlak ve ark., 2011), Diyarbakir kosullarin
251-483 (Bagbag ve ark., 2001), Harran ovasi
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kosullarinda 403-804 (Cil ve ark., 2006; Yiicel
ve ark., 2006), Kiziltepe kosullarinda 189-417
kg da™® (Sayar ve ark., 2011) arasinda degistigi
bildirilmistir. Arastirmanin ikinci yilindaki
kuru madde verimlerinin birinci yila gore daha
yiiksek oldugu saptanmustir. Bu durum, daha
oncede bahsedildigi gibi, arasgtirmanin birinci
yilindaki asir1 soguklarin bitkiye zarar verdigi
ve gelisimini etkilemesinin yani sira, ikinci
yildaki yagislarin yetersiz olmasi (Cizelge 1)
nedeniyle bir kez sulamanin yapilmasi bitkinin
gelisimine katkida bulunmus ve birim alandaki
KMV artirmistir (Cizelge 3).

Kuru Madde Alim (Tiiketimi) (%)

Arastirmanin siirdiiriildiigii her iki yilda
da genotipler ve yillar arasinda kuru madde
alim bakimindan istatistiki olarak 6nemli
fakliliklar saptanmamistir. Aragtirmanin birinci
yilinda kuru madde alimmin %?2.59-3.34 ve
ikinci yilda 3.36-4.01 arasinda degistigi
saptanmustir.  Arastirmanin  birinci  yilinda
Uludag ve 1543, ikinci yilinda 1754 ve 1430
no’lu hatlarin en yiiksek kuru madde alimina
sahip olduklar1 saptanmistir. Arastirmanin
birinci yilindaki kuru madde alimi (%2.92),
ikinci yila gore (%3.78) daha diisiik oldugu
saptanmustir. Aragtirmanin birinci yilindaki HP
oraninin ve KMV diigiikk olmasi, NDF ve ADF

oranlarinin  yiiksek  olmasi,  genotiplerin
olgunlagma siiresi ve ge¢ hasat edilmesinin, s6z
konusu yildaki genotiplerin daha fazla

sindirilemeyen maddelere sahip olmasi, KM
alimint  azaltmistir.  Yolcu ve ark. 2009,
Erzurum kosullarinda adi figde KMA %?2.89,
olarak saptamiglar. Badrzadeh ve ark. (2008),
fran’da adi figin KMA %3.4 oldugunu
bildirmektedirler. Bilindigi gibi bitki hiicre
duvarlarinda bulunan karbonhidratlar ve lignin
yemin sindirebilirligini ve sonugta alimim
smirlandirmaktadir (Buxton, 1996).

Sindirilebilir Kuru Madde Verimi (kg

dal)

Aragtirmanin siirdiiriildiigii her iki yilda
da sindirilebilir kuru madde verimleri
bakimindan genotipler arasinda istatistiki
olarak  Onemli farkliliklarin =~ olustugu

goriilmektedir. Ayrica, yil x ¢esit interaksiyonu
da onemli bulunmustur. Arastirmanin birinci
yilinda sindirilebilir kuru madde verimleri
30.2-230.0 kg da™, ikinci yilinda 193.0-453.8
kg da' arasinda degistigi saptanmustir.
Arastirmanin birinci yilinda 2604, 2616, 2490
ve 1430, ikinci yilinda Ozveren gesidi ile 1430
hattt  sindirilebilir kuru madde verimi
bakimindan ilk siralarda yer almistir.
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Yemlerin sindirilme derecesi, bitkinin
yaslanmast sonucu ham seliloz ve lignin
miktarinin artmasina bagli olarak azalmaktadir
(Wilson ve ark., 1991; Van Soest, 1994).
Cesitli bitkilerde hasat zamaninin gecikmesiyle
kuru madde sindirilme derecesindeki diisiisiin 3
ile 6 g/giin arasinda oldugu bildirilmistir
(Buxton ve Homstein, 1986). Vejatatif
donemde bulunan bitkinin ham protein igerigi
olgunlasmis ve biiyiimesini tamamlamis
bitkilerden daha yiiksektir. Bitki olgunlastik¢a
yapraklarin  sap kismma olan  oranini
azaltmakta ve olgunlagmayla birlikte ham
protein icerigi de azalmaktadir (Buxton, 1996).

Arastirmanin  slirdiiriildiigii  yillar da
istatistiki  olarak ~ 6nemli  bulunmustur.
Arastirmanin  stirdiirildiigti  ikinci  yilindaki
SKMYV degerlerinin KMV degerlerinde oldugu
gibi birinci yildan daha yiiksek oldugi
saptanmistir (Cizelge 3). Bilindigi gibi SKMV,
% sindirilebilirlik orani ile kuru madde
veriminin ¢arpiminda elde edilmektedir.

Arastirmanin  ikinci yilindaki  kalite
degerlerinin ve KMV yiiksek olmasi, SKMV
yiiksek olmasina neden olmustur.

Nispi Yem Degeri

Amerika’da  yonca  bitkisi  igin
gelistirilen ve diger yemler i¢in de kullanilan
nispi yem degeri (NYD) (Relative Feed Value,
RFV) yemlerin besleme degerini 6lgmede
kullanilmaktadir.  Nispi  yem  degerinin
hesaplanmasinda asit deterjan lif (ADF) ve notr
deterjan lif (NDF) degerlerinden
yararlanilmaktadir. Arastirmanin siirdiiriildigi
her iki yilda da hatlar arasinda NYD
bakimindan istatistiki olarak onemli fakliliklar
saptanmamigtir.  Ayrica, yil X  cesit
interaksiyonu da  Onemli  bulunmustur.
Aragtirmanin birinci yilinda nispi yem degeri
105.7-161.0 ve ikinci yilinda 178.0-203.8
arasinda degistigi saptanmistir. Arastirmanin
birinci yilinda Uludag cesidi ve 1543 hatti,
ikinci yilinda ise 1754 ve 1430 hatlar diger hat
ve cesitlere gore daha yiikksek NYD sahip
olduklar saptanmistir. NYD 141-172 arasinda
degistigi  bir ¢ok arastirmaci tarafindan da
bildirilmistir (Badrzadeh ve ark., 2008; Yolcu
ve ark., 2009; Abdouli ve ark., 2009).

Cizelge 3. Adi fig genotiplerinin bazi kalite 6zelliklerine ait ortalamalari ve olusan gruplar*.

Hatlar |KMV (kg da-%) KMA (%) SKMV (kg da-?) NYD
2007 2008 2007 [ 2008 | 2007 2008 2007 2008
526 |230.8b [409.8def [3.09 [3.94 | 1353b [266.3cde | 140.3 [199.0
670 |170.0c |3705fgh [2.93 [374 | 92.8c [2365ef | 129.4 [184.8
979 |1635c [333.5gm |299 [377 | 942c [2135fg | 1333 [187.3
1331 |158.5cd |412.3def [2.98 [394 | 90.7cd [268.0cde | 1325 [198.3
2639 [159.8cd [302.81 3.00 [381 | 915cd [193.8¢ 134.3 [190.0
1526 | 82.80ef |441.0cde [3.09 [353 | 48.0efg|275.0cde | 140.4 [170.8
1469 [104.7 def [393.3efy [2.62 [3.80 | 55.9d-g|252.8def | 107.8 [189.5
1543 |665f |4643cd [3.34 [388 | 39.8fg |300.5c 1575 |194.8
1754 |156.3cd |3443ghi |2.69 |401 | 849cd [2258fg | 112.9 [203.8
292-1 [59.2f [3198h [2.69 [336 | 30.2g [195.0¢ 112.9 [1585
Ozveren [130.3 cde |700.3 a 2.95 [3.88 | 74.7cde|453.8a 131.0 [194.8
2604 |427.3a |4425cde [2.72 [379 | 230.0a [283.8cd | 115.2 [188.8
1501 |1655c |451.3cde [2.82 [3.66 | 92.1cd |[2853cd | 121.6 |179.0
2490 [387.0a |478.8¢ 2.88 [364 | 217.0a [3018¢ 125.8 [178.0
Uludag |252.8b [570.8b 339 [376 | 155.8b [365.3b 161.0 [186.5
1503  [128.0 cde [302.3 1 2.68 [3.75 | 69.2cf [193.0¢ 112.0 [186.0
1500 |152.8¢cd |587.3b 291 [392 [ 857cd [380.8b 128.2 [197.5
2616 |392.3a |3353gh |3.14 [376 | 2253a [215.0fg | 143.2 [186.5
1430 [389.0a |661.5a 2.87 [400 | 216.8a [433.0a 125.0 [203.5
Kubilay-82 164.3c [480.0 ¢ 259 [370 | 85.8cd [305.3¢ 105.7 [182.3
Ortalama|197.0B [440.1A [2.92B |[3.78A | 110.8B [282.2A [1285B [188.0 A
CV(%) [17.36 |8.78 15.96 [6.96 |19.80 8.90 24.95 | 9.65

*) Aynt siitun icerisinde benzer harf grubu ile gdsterilen ortalamalar, Duncan (%5)’e gore farkli degildir.
Kuru madde verimi (KMV), kuru madde alimi1 (KMA), sindirilebilir kuru madde verimi (SKMV), nispi yem

degeri (NYD)
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Arastirmanin yiritildigi yillar arasi
farklilk  da  istatistiki olarak  Gnemli
bulunmustur. Aragtirmanin yiirtitiildiigt ikinci
yildaki NYD degerlerinin  diger kalite
degerlerinden oldugu gibi birinci yildan daha
yiksek oldugu saptanmistir (Cizelge 3).
Bilindigi gibi nispi yem degeri, NDF ve ADF
degerleri kullanilarak hesaplanan bir kalite
0zelligi olmasi dolayisiyla, ikinci yildaki ADF
ve NDF degerlerinin diisiik olmast NYD
yiiksek olmasina neden olmustur.

Sonuc¢

Diyarbakir kosullarinda daha 06nce
stirdiiriilen 1slah ¢alismalar1 sonucu ot verimi
bakimindan umitvar gorillen ve secilen
genotiplerin yam1 sira, standart (kontrol)
cesitlerinin de yer aldigi iki yillik tarla ve
laboratuar calismalari yirttilmistir.
Arastirmada, genotipten kaynaklanan
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