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OZET

alanal bir tahil bitkisi olan Kinoa, binlerce yildan beri Gliney Amerika’nin

And bolgesinde yetistiriimekte olup, Tiirkiye icin yeni bir bitkidir. Bir tarla
bitkisi olan kinoanin, marjinal alanlarin insan ve hayvan beslenmesine
kazandirimasinda biiyiik potansiyeli bulunmaktadir. Bitkiden yiiksek verim
alabilmek icin besin elementlerinin dengeli bir sekilde verilmesi temel
gereksinimdir. Farkli N ve P seviyelerinin kinoa verimliligi lizerindeki etkisini
degerlendirmek igin Q-52 isimli kinoa genotipinde, dort azot (0, 100, 150, 200
kg/ha) ve ii¢ fosfor (0, 50, 100 kg/ha) seviyesinin arastirildig: bir saksi denemesi
dis ortamda yiiriitilmiistir. Calismada bitki boyu, hasat indeksi ve tane verimi
gibi 6zellikler incelenmistir. Sonucglar; kontrol uygulamasina gore artan N ve P
seviyelerinin verim ve verim unsurlarini olumlu yonde etkiledigini ve en yiiksek
tane veriminin N150 ve P100 uygulamasindan alindigini gostermistir.

ABSTRACT

uinoa is a pseudo-cereal crop that has been cultivated for thousands of
dears in the Andean region in South America but it is a new introduction in
Turkey. The quinoa as a field crop has a great potential in the improvement of
food for humans and animals even under the conditions of marginal lands. For
getting high crop yields, nutrients in balanced amount are a basic requirement.
To evaluate the influence of different N and P levels on the productivity of
quinoa, a pot experiment under outdoor condition was conducted on a quinoa
genotype (Q-52) with four nitrogen (0, 100, 150, 200 kg/ha) and three phosphor
levels (0, 50, 100 kg/ha). Traits tested in the experiment were plant height,
harvest index and grain yield. Results indicated that increasing N and P levels
positively affected above mentioned traits compared to control, and the
highest grain yield obtained from N150 and P100 application for quinoa.

yetisebilir ve derin kdk sistemi sayesinde 2 metreye

Kazayadigiller (Chenopodiacea) familyasinin bir
Uyesi olan Kinoa (Chenopodium quinoa Willd.),
fizyolojik olarak C-3 bitkileri grubundan, cift cenekli,
tek yillik bir tarla bitkisidir. Besleyici tohum ve
yapraklara sahip olan kinoa binlerce yildan beri Gliney
Amerika kitasinin And bolgesinde vyetistirilmektedir.
Marjinal alanlara da genis uyum yetenegine sahip olan
bitki deniz seviyesinden 4000 m yiksekliklerde bile

kadar boylanabilir (Jacobsen, 2003).

Karabugday (Fagropyron esculentum) veya ak
horozibigi (Amaranthus albus) gibi aslen bir tahil
olmayan, fakat tahil gibi (yalanci tahil=pseudo-cereal)
degerlendirilen kinoa bitkisi, tohumunun gluten
icermemesi nedeniyle c¢olyak (Celiac) hastalarinin
(gluten enteropatisi) ve veganlarin (hayvansal Urin
yemeyen) protein ve karbonhidrat ihtiyaglarinin
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karsilanmasinda  6nemli  rol  Ustlenebilmektedir
(Doweidar ve Kamel, 2011; Tan ve Yondem, 2013).
Kinoa tohumu proteini, pek ¢ok tahilda sinirli olan
ozellikle methionin, threonin ve lysin gibi temel amino
asitler bakimindan olduk¢a zengindir (Bhargava ve
ark.,, 2007; Comai ve ark. 2007). Kinoadan yapilan
gidalarin NASA tarafindan “Astronot Gidasi” olarak da
isimlendirildigi ve kullanildigi belirtilmistir. Bu nedenle
FAO (The Organization of the United Nations for Food
and Agriculture) tarafindan 2013, “Kinoa Yili" olarak
ilan edilmistir (Anonim, 2013).

Turkiye'ye son on yil icinde giris yapan kinoa, Latin
Amerika bolgesinin dogal bir bitkisi olup, geleneksel
tahil uretimiyle karsilastinldiginda daha distk girdili
ve hastaliklara karsi daha dayanikh bir bitkiyi temsil
etmektedir (Rea ve ark., 1979; Basra ve ark., 2014).
Bu nedenle bitkinin Gretim teknikleri hakkinda bilgi
sahibi olabilmek sadece Tirkiye icin degil,
yetisebilecegi olasi diger ulkeler icin de biyilk bir
onem tasimaktadir. Tirkiye'de kinoa yetistiriciligiyle
ilgili yapilan bazi calismalar, bu bitki ile ilgili daha
ayrintili calismalar yapilmasi gerektigini gostermistir
(Ince Kaya, 2010). Bu amacgla, Agustos 2015 tarihinde,
istanbul'da “Kinoa Yetistiricileri Dernegi” kurulmustur
(Anonim, 2015).

Bilindigi gibi, bitkilerin birim alandan elde edilen
biyokutle verimlerini yikseltmenin en etkili ve temel
yollarinda birisi, gtibre ihtiyaclarini optimum bir dozda
ve zamanda karsilamaktan gec¢mektedir (Kacar ve
Katkat, 1999). Azot, bitki gelismesinde yasamsal 6nemi
olan bir bitki besin maddesidir. Bitki besin maddesi
olarak azot, bitki bilnyesinde azotlu bilesiklerin
artmasina, cok yillik bitkilerin erken uyanmasina, olusan
yapraklarin daha iri, gevsek yapil ve bol sulu olmalarina
neden olur ki, bunun temel nedeni bitki binyesindeki
azotlu bilesiklerin su tutma 6zelliginin fazla olmasidir
(Kacar, 1986). Ancak azotlu glbrelerin bu olumsuz etkisi
potasyumlu  gubrelerle  giderilebilmektedir.  Zira
potasyum, bitki dokularinin saglamlastirnimasina ve
yapraklarda azot metabolizmasini dengeleyerek bitkide
kuru madde artisina neden olabilmekte, bitkilerin
soguktan daha az zarar gérmesini saglayabilmektedir.
Proteinlerin olusmasindaki rollerinden baska azot,
klorofil molekillerinin yapilarinda da yer almaktadir.
Yeterince azotun saglanmasiyla bitkiler koyu yesil renkli,
kuvvetli bir vejetatif gelisme gostermektedirler (Kacar,
1986; Kacar ve Katkat, 1999).

Fosfor bitkide ¢cok 6nemli bazi organik bilesiklerin
yapisinda bulunmaktadir. Bitkide enerji transferi yapan
ATP bu bilesiklerin en 6nemlilerindendir (Kacar, 1986;
Kacar ve Katkat, 1999). Ayrica fosfor karbonhidratlarin
parcalanmasinda, polisakkaritlerin bilesiminde de rol
Ustlenmekte ve bitkide genetik 6zellikleri belirleyen

DNA'nin olusumu icin de gereklidir. Fosfor, bitkinin
generatif organlarinda diger organlara gére daha ¢ok
bulunmaktadir. Ayrica fosfor bitkinin daha ¢ok generatif
gelismesi lzerine etkili olan bir element olarak
bilinmekte ve noksanliginda, ¢icek, meyve, tohum
gibi generatif organlar zarar gormektedir. Bununla
birlikte fosfor noksanhg bitkinin vejetatif gelismesini de
olumsuz etkilemekte ve biiylime gerilemektedir. Fosfor,
bitki kok sisteminin gelismesine katkida bulundugu
gibi, ciceklenme ve olgunlasmayi da hizlandirmaktadir.
Kurak bolgelerde fosfor Ca, vb. elementlere
baglanabildiginden  bitkilerin  yararlanamayacagi
formlara donisebilmektedir. Bu nedenle bitkilere
uygulanacak fosfor gibresinin ekimle birlikte ve
tohuma yakin bir yere uygulanmasi gerekmektedir
(Chapman ve Carter, 1976; Kacar, 1986; Kacar ve Katkat,
1999). Bitkiler gereksinim duyduklar  fosforun
tamamina yakin bir bolimini gelismelerinin ilk
doénemlerinde almakta ve bunu c¢esitli organlarinda
biriktirmektedirler.

Goreceli olarak distik verimli marjinal topraklarda
basariyla yetistirilebilen kinoa (Jacobsen, 2003),
topraktaki azota yuksek derecede tepki vermektedir
(Erley ve ark., 2005; Gomaa, 2013). Misir ekolojik
kosullarinda kinoa bitkisiyle ¢alisan Basra ve ark. (2014),
dekara 7.5 kg uygulanan azotun bitki buyime ve
gelismesiyle birlikte en yiiksek tane veriminin alindig
en uygun N dozu oldugunu bildirmistir. Carlsson ve ark.
(1984) kinoa bitkisine dekara 15, 26, 47 ve 88 kg azot
uyguladiklari bir calismada en ylksek kuru madde
verimi ve protein iceriginin 47 kg/da N uygulamasindan
alindigini bildirmislerdir. Thanapornpoonpong (2004)
tarafindan 2001 ve 2002 yilinda, Kuzey Almanya
ekolojik kosullarinda Genotip Faro ve Tango kinoa
cesitleri ile Barnkraft ve K432 isimli Amaranthus cesitleri
Uzerinde ydritilen bir calismada, G¢ farkh azot
(NH4NOs) dozunun (0-0.8-1.2 g N/saksl), bitki boyu, kuru
biyokiitle verimi ve tane verimi Uzerine olan etkileri
incelenmistir. Verilen N seviyesi arttikca kuru biyokiitle
verimi (9, 31 ve 35 g/bitki) ve tane veriminin (2.2-7.2 ve
9.6 g/bitki) yikseldigini bildiren arastirici, N seviyesi 0
g/saksidan 0.8 g/saksiya dogru arttikca bitki boyunda
artis oldugunu (84 cm'den 114 cm'ye) fakat 1.2 g
N/saksi dozunda bitki boyunun azaldigini (111 cm)
belirtmistir.

Samsun  ekolojik kosullarinda, horoz ibigi
cesitlerine (Amaranthus mategazzianus ve A.cruentus)
farkl N dozlar (0-3-6-9-12 kg/da) uygulanmis ve artan
N dozlarinin her iki cesitte bitki boyu ve kuru ot
veriminin artisina neden oldugunu (Geng¢ ve Acar,
1999) fakat tohum verim ve bin tane adirliklar
Uzerine onemli etkisinin bulunmadigi (Acar, 1996)
bildirilmistir.




Farkli Azot ve Fosfor Seviyelerinin Kinoa (Chenopodium quinoaWilld.)'da Tane Verimi ve Bazi Verim Unsurlarina Etkisi Uzerinde Bir On Arastirma

Erley ve ark. (2005) tarafindan 1994 ve 1995
yillarinda Giiney Almanya ekolojik kosullarinda
yuritilen bir calismada, Faro ve Cochabamba isimli
kinoa cesitlerinde t¢ farkli azot (0, 8 ve 12 kg/da)
seviyesinin tane verimi ve hasat indeksi Uzerindeki
etkileri incelenmistir. N dozu arttikca dekara tane
verimlerinin sirastyla 179 kg, 308 kg ve 350 kg'a
yukseldigini bildiren arastiricilar, dekara 8 kg ile 12 kg
N uygulamalan arasinda 6nemli fark bulunmadigini,
hasat indeksinin ise (ortalama %31) N dozlarindan
etkilenmedigini fakat yillar arasinda 6nemli farklar
bulundugunu da belirtmislerdir.

Bilalis ve ark. (2012) tarafindan Agrinio/Bati
Yunanistan ekolojik kosullarinda yirutilen organik
kinoa Uretimi calismasinda, hayvan gibresi (200
kg/da, %1.24 N’'lu) ve deniz yosunu kompostunun (25
kg/da, %8 N’lu) tane verimi Uzerindeki etkileri
arastirlmistir. Hayvan gilibresi uygulamasinin tane
verimini kontrole goére ortalama %11, kompost
uygulamasinin ise %8 yiikselttigi bildiren arastiricilar
ortalama tane veriminin de 255 kg/da olarak
kaydedildigini ifade etmislerdir. Shams (2012)
tarafindan  Misir ekolojik kosullarinda 2008-2010
yillarinda yiritulen bir calismada, Titicaca isimli kinoa
cesidinde, 7.14 kg/da P sabit olmak {izere bes farkli N
(0, 9, 18, 27 ve 36 kg/da) seviyesinin verim ve baz
verim Ozelliklerine etkisi incelenmistir. N dozlarinin
bitki boyu ve tane verimi ile biyolojik verim Ulzerine
onemli etkilerinin bulundugunu bildiren arastirici, her
iki deneme yilinda da bu ozelliklere ait en yulksek
degerlerin 36 kg/da N uygulamasindan elde edildigini
saptamistir.

Gomaa (2013) tarafindan 2010-2012 yillar arasinda
Nobaria/Misir ekolojik kosullarinda ydrdtilen bir
calismada, kinoaya iki degisik biyogiibre (nitrobin
ve fosforin) altinda dort azot (0, 12, 24, 36 kg/da) ve
dort fosfor (0, 12, 24, 36 kg/da) seviyesi uygulanarak
tane verimi ve bazi verim Ozellikleri incelenmistir.
Arastiricl, kontrol parsellerine gore; bitki boyu, tane
verimi ve bin tane agirligi bakimindan en yuksek
degerlerin ilk yil 24 kg/da N+nitrobin+12 kg/da
P+fosforin, ikinci yil 24 kg/da N+nitrobin+24 kg/da
P+fosforin kombinasyonundan saglandigini
belirtmistir.

Basra ve ark. (2014) tarafindan 2010 yilinda
Faisalabad/Pakistan ekolojik sartlarinda yurdtilen bir
calismada, iki degisik kinoa genotipine (A9 ve CPJ-2)
6.5 kg/da P sabit tutulmak tzere bes farkh (0, 5, 7.5, 10
ve 12.5 kg/da) seviyede uygulanan azotun verim ve
bazi verim 6zelliklerine etkileri arastirlmistir. Cesitler
arasinda ciceklenme siiresi bakimindan 6nemli fark
bulunmasina karsilik, N dozlari arasinda 6nemli farklilik
bulunmadigini bildiren arastiricilar, bitki boyu ve tane
verimi lzerine N dozlarinin  6nemli etkilerinin

bulundugunu ancak bin tane agirhgi Gzerinde bu
etkinin 6nemsiz kaldigini bildirmislerdir. En yliksek
tohum verimlerinin CPJ-2 cesidi icin 7.5 kg/da N, A9
cesidi icin ise 10 kg/da N seviyesinde kaydedildigini
bildiren arastiricilar, 12.5 kg/da N seviyesinde her iki
cesitte de tane verimlerinin dUstigini ifade
etmislerdir.

Kakabouki ve ark. (2014) tarafindan 2012 yilinda
Agrinio/Bati Yunanistan ekolojik kosullarinda ydrdtilen
bir calismada, kinoa bitkisinde geleneksel ve azaltiimis
toprak isleme altinda hayvan glbresi ve mineral azot
etkileri arastirnlmistir. Dekara 0, 10 ve 20 kg azot dozu ve
hayvan gubresinin (200 kg/da, %1.24 N) etkilerinin
incelendigi calismada, kinoanin toprak isleme ve
glibrelerden 6nemli derecede etkilendigi saptanmistir.
En yiiksek ham protein veriminin geleneksel toprak
isleme ve dekara 20 kg N uygulamasi
kombinasyonundan elde edildigini bildiren arastiricilar,
ham kil oraninin toprak isleme veya giibrelerden
etkilenmedigini de vurgulamislardir.

Bu calisma; Ulkemizde ve bolgemizde (reticiler
tarafindan heniiz bilinmeyen ve yaygin olarak tarimi
yapllmayan fakat ilerleyen zamanlarda yayginlasacadi
distintdlen kinoa bitkisinde, farkli azot ve fosfor
seviyelerinin tane verimi ve bazi verim unsurlar
Uzerindeki etkilerini incelemek amaciyla ylritilmustir.

MATERYAL ve YONTEM

Arastirma, 2012 yili Mart-Temmuz aylan arasinda,
Ege Universitesi Ziraat Fakdiltesi Tarla Bitkileri BoIimii
Bornova Deneme Tarlalan uzerinde (dis ortam) saksi
denemesi seklinde yuritilmustir. Denemede, “Q-52"
isimli kinoa (Chenopodium quinoa) cesidi kullaniimistir.
Arastirma yerinin bazi iklim Ozellikleri Cizelge 1'de
sunulmugtur. Saksi denemesinde kullanilan toprak
izmir'in Bayindir ilcesinden temin edilerek, Zeytincilik
Arastirma Enstitlisi Toprak Analiz Laboratuarlar’nda
fiziksel ve kimyasal acidan analiz edilmis (Cizelge 2),
toprak  Ozellikleri  bakimindan  kinoa  bitkisinin
yetismesini kisitlayici bir unsurun bulunmadigi tespit
edilmistir.

Cizelge 1. Arastirma yerinin bazi iklim 6zellikleri
Table 1. Some meteorological characteristics of experimental area

Hava Sicakhgi (°C)  Yagis (mm) Oransal nem (%)
Aylar 2012 uyo 2012 UYO 2012 uyo
Mart 12.0 11.8 72.8 77.9 65 63
Nisan 16.2 15.9 434  46.7 63 61
Mayis 205 209 300 258 60 58
Haziran 243 25.8 8.5 8.2 52 49
Temmuz 27.3 28.1 33 23 49 49

UYO : Uzun Yillar Ortalamasi
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Cizelge 2. Deneme topraginin bazi fiziksel ve kimyasal 6zellikleri
Table 2. Some physical and chemical characteristics of experimental
soil

Ozellikler Ozellikler

Kum (%) 80.2 Eriyebilir Toplam Tuz (%) 0.03
Kil (%) 1.8 Organik Madde (%) 2.27
Mil (%) 18.0 Toplam N (%) 0.092
Blinye tinhkum | Faydali P (ppm) 254
pH 5.83 Faydali K (ppm) 40
Kirec (%) 0.82 Faydali Ca (ppm) 1300

Arastirmada iki faktor incelenmis olup, bunlar; a)
azot (0-5-10-15-20 kg/da) ve b) fosfor (0-5-10 kg/da)
seviyesidir. ki faktorli tesadif parselleri deneme
desenine gore 4 tekerrirli olarak diizenlenen
calismada toplam 60 saksi kullaniimistir. 3 mm’lik
elekten gecirilen toprak, st capi 22 cm, alt cap1 17 cm,
yuksekligi de 21 cm olan plastik saksilarin her birine,
Gst kismindan 2 cm bosluk kalacak sekilde, 4.0 kg
toprakla doldurulmus ve saksilarin tarla kapasiteleri
hesaplanmistir.

28 Mart 2012 tarihinde tohum ekimleri yapilmistir.
Ekimden once her saksiya hesaplanan azot (lire) ve
fosfor (triple stiper fosfat) giibresi, ayrica tiim saksilara
(NO ve PO hari¢) dekara 10 kg hesabiyla potasyum
(potasyum siilfat) uygulanmistir. Cikislari garanti altina
almak amaciyla her saksiya 5 adet tohum ekilmis,
cikislar tamamlanip, bitkiler 15-20 cm boylandiginda
tekleme islemi uygulanmistir. Dis ortamdaki saksilar,
yuksekligi 120 cm, kenar uzunluklani 2 m olan kare
seklindeki bir kafesin icine konarak, olasi zararli (kus,
kedi, kopek, vb) saldirilarindan korunmustur. Ayrica bu
kafesin Ust kismi yagish havalarda naylonla ortilerek
deneme, yagisin olasi etkilerinden korunmustur.

Saksilarin nem icerigi 3-4 guinde bir dijital teraziyle
tartilarak kontrol edilmis, gerekli durumlarda saksinin
nem icerigi, c¢esme suyuyla sulanarak tarla
kapasitesine getirilmistir. Saksi icinde cikan yabanci
otlar elle temizlenmistir. Herhangi bir hastalik veya
zararl etkisi gozlemlenmedidi icin kimyasal miicadele
yapilmamistir. Saksidaki bitkiler tamamen kurudugu,
bir baska ifadeyle, bitkinin cicek salkimi elle
ovusturuldugunda tanelerin avuc icine dokuldigi
zamanda (Temmuz ortasi, ortalama tane nemi %13
nem) hasat islemlerine baslanmistir.

Calismada su ozellikler incelenmistir (Bhargava ve
ark., 2007 ve 2008): Ciceklenme giin sayisi (gin):
Cikistan itibaren %50 ciceklenmeye ulasan bitkilerin

gecirdigi gin sayilan kaydedilmistir. Bitki boyu (cm):
Toprak seviyesinden ana salkimin en uc¢ noktasina
kadar olan mesafe Olctilmistir. Bin tane agirhgi (g):
Yiz tohum iceren dort grubun ortalama agirlig
belirlenmis ve sonug on ile carpilmistir. Hasat indeksi
(%): Bitki basina disen tane agirliginin, toprak Ustu
toplam kuru agirliga boliinmesiyle belirlenmistir. Tane
verimi (g/bitki): Tek bitkiden elde edilen taneler
harmanlandiktan sonra hassas teraziyle tartilmistir.
Kok kuru agirhdr (g/bitki): Saksi icinde kalan kokler,
hasattan sonra dikkatli bir sekilde c¢ikarilmis,
topraklarindan yikanarak aritilmig, kurutulmus ve
tartilmistir. Calismadan elde edilen veriler iki faktorli
tesadilf parselleri deneme desenine uygun olarak
varyans analizine tabi tutularak istatistiksel olarak
(LSD, %1) degerlendirilmistir (Yurtsever, 1984).

ARASTIRMA BULGULARI ve TARTISMA

Ciceklenme Giin Sayisi: P ve N'lu glibre seviyeleri
ile PxN interaksiyonunun ciceklenme giin sayisi
Uzerine onemli etkileri bulunmustur (Cizelge 3).
Rakamsal olarak en yiiksek ciceklenme giin sayisi 84.0
gin ile PO ve N20 uygulamasinda, en dusuk
ciceklenme glin sayisi ise 61.5 giin ile P10 ve NO
uygulamasindan elde edilmistir.

Calismamizda fosfor seviyesi ylkseldikge, bir bagka
ifadeyle 0 kg/da’dan 10 kg/da’a dogru gidildikce
ciceklenme giin sayisinin azaldigl, azot seviyesi
azaldik¢a da (20 kg/da’dan 0 kg/da’a) cigeklenme gilin
sayisinin yine dustugu, diger bir ifadeyle, kinoa
bitkisinin ciceklenme zamaninin kisaldigi saptanmistir.
Bitkilere uygulanan N seviyeleri yiikseldikce, vejetatif
aksamin ve kardeslenmenin tesvik edildigi, birim
alandaki sap sayisinin arttigi, buna karsilik generatif
doéneme gegisin geciktigi pek cok arastirici tarafindan
vurgulanmistir (Popisil ve ark., 2006; Kakabouki ve ark.,
2014). Shahzad ve ark. (2014) ise kinoa cesitleri
arasinda ciceklenme giin sayisi bakimindan 6nemli
fark olmasina karsilik, uygulanan N seviyelerinin
(0, 5, 7.5, 10, 12.5 kg/da) yikselmesi durumunda
ciceklenme glin sayisi Uzerine 6nemli etkisinin
olmadigini  bildirmislerdir. Diger taraftan bircok
arastincinin (Kacar, 1986; Kacar ve Katkat, 1999;
Gomaa, 2013) artan fosfor seviyelerinde genel olarak

bitkilerin daha kisa sirede ciceklendigini veya
tersi ifadeyle, fosfor noksanhginda bitkilerin
ge¢ olgunlastiklarini  bildirmeleri,  bulgularimiz

dogrulamaktadir.




Farkli Azot ve Fosfor Seviyelerinin Kinoa (Chenopodium quinoaWilld.)'da Tane Verimi ve Bazi Verim Unsurlarina Etkisi Uzerinde Bir On Arastirma

Cizelge 3. Farkli N ve P seviyelerinin kinoada tane verimi ve bazi verim unsurlarina etkisi

Table 3. Effect of different N and P levels on the grain yield and some yield characteristics of quinoa

PO P5 P10 Ort PO P5 P10 Ort
- Ciceklenme glin sayist -——  coe— Bitki boyu (cm) -———
NO 70.5 64.5 615 65.5 493 70.8 78.8 66.3
N5 725 68.5 66.5 69.2 69.5 86.0 94.3 833
N10 79.5 75.5 715 75.5 70.0 86.3 101.5 85.9
N15 83.0 76.5 745 78.0 84.5 933 99.5 92.4
N20 84.0 775 745 78.7 77.8 925 97.5 89.3
Ortalama 77.9 725 69.7 734 70.2 85.8 943 834
LSD (%1) P:0.52 N:0.67 PxN:1.17 CV(%):1.84 P:4.15 N:3.36 PxN:6.94 CV(%):5.84
———————— 1000 tane agirhg (g) -------- ----- Kok kuru agirhg (g/bitki) --—---
NO 2.19 2.71 338 2.76 12.1 12,6 13.1 12,6
N5 224 2.73 334 2.77 13.7 15.5 289 19.3
N10 229 2.88 3.28 2.82 15.2 26.4 316 24.4
N15 227 3.00 3.13 2.80 15.5 21.0 39.1 25.2
N20 228 3.00 3.12 2.80 16.0 16.5 30.2 20.9
Ortalama 2.25 2.86 3.25 2.79 14.5 18.4 286 205
LSD (%1) P:0.048 N:OD PxN:0.108 CV(%):2.03 P:2.66 N:3.44 PxN:5.96 CV(%):15.27
—————————— Hasat indeksi (%) ---------—- --—---- Tane verimi (g/bitki) -----—-
NO 25.2 322 284 286 22 34 48 35
N5 283 29.9 29.4 29.2 3.5 49 6.2 49
N10 31.6 38.7 42.1 375 6.9 8.1 95 8.2
N15 438 449 475 454 8.0 10.4 12,5 10.3
N20 44.1 44.8 50.3 46.4 9.5 10.1 12.1 106
Ortalama 346 38.1 39,5 374 6.0 74 9.0 7.5
LSD (%1) P:22.40 N:3.10 PxN:5.37 CV(%):7.54 P:0.66 N:0.86 PxN:OD CV(%):10.41

OD: Onemli degil, CV: Varyasyon katsayisi

Bitki boyu: P ve N seviyeleri ile PxN
interaksiyonunun bitki boyu lizerine 6nemli etkilerinin
oldugunu saptanmistir. En yiiksek bitki boyu degeri
101.5 cm ile P10 ve N10 gubre uygulamasinda
belirlenirken onu istatistiki olarak ayni grupta yer alan
P10-N15 (99.5 cm) ile P10-N20 (97.5 cm) glibre
uygulamalar izlemis, en disik bitki boyu degeri ise
49.3 cm ile PO-NO kombinasyonundan elde edilmistir
(Cizelge 3). Bitki boyuna iliskin bulgularimiz genel
olarak degerlendirildiginde, P seviyesi arttikca kinoa
boylarinin yulkseldigi saptanmistir. Bitkiye uygulanan
N seviyesi de 0 kg/da'dan 15 kg/da’a yukseltildiginde
bitki boyunun arttigi, ancak bu dozdan sonra boylarda
hafifce bir kisalma oldugu kaydedilmistir. Bitkilere
uygulanan N seviyeleri yikseldikce, vejetatif aksamin
yani bitki boyunun arttigini, buna karsihk asirt N
dozlarinin bitkilerde fitotoksik etkilere yol actigi bircok
arastiricl tarafindan belirtilmistir (EI-Behri ve ark.1993;
Popisil ve ark., 2006). Shams (2012) kinoada artan N
seviyelerinin (0, 9, 18, 27, 36 kg/da) bitki boyunu
arttirdigini ve en yuksek boy dederinin 36 kg/da N
uygulamasindan alindigini ifade ederken, Shahzad ve
ark. (2014) ise kinoa cesitleri arasinda boy bakimindan
onemli fark olmasina karsilik, kontrolden sonra
uygulanan azot seviyeleri arasinda istatistiki bir fark

olmadigini vurgulamislardir. Gomaa (2013) kontrolden
sonra dekara 12 veya 24 kg olarak uygulanan P
seviyeleri arasinda fark olmadigini, ancak 36 kg/da P
uygulamasinda bitki boyunun kisaldigini bildirmistir.

Bin tane agirhgi: Analiz sonuglari, bin tane agirlhigi
Uzerine PxN interaksiyonunun Onemli etkisinin
bulundugunu ancak N seviyesinin bireysel olarak
onemli etkiye sahip olmadigini gostermistir (Cizelge
3). Rakamsal olarak en yulksek bin tane agirigr 3.38
gram ile NO ve P10 uygulamasindan, rakamsal olarak
en disuk bin tane agirligi ise 2.19 gram ile NO-PO
uygulamasinda kaydedilmistir. Calismamizda artan
fosfor seviyelerinin bin tane agirhdini yukselttigi
saptanirken, azot seviyeleri arasinda istatistiki bir fark
belirlenmemistir.

Gomaa (2013) kinoaya uygulanan farkli N ve P
seviyelerinin  bin tane agirhd Uzerine o6nemli
etkilerinin bulundugunu ve dekara 24 kg N ve 12 kg P
uygulamasinin bin tane adgirhigini kontrole gore
yukselttigini ancak 12 ve 24 kg/da P uygulamasi
arasinda 6nemli fark olmadigini belirtmistir. Basra ve
ark. (2014) ise 6.5 kg/da P sabit tutulmak tzere kinoya
uyguladigi bes farkh azot (0, 5, 7.5, 10 ve 12.5 kg/da)
seviyesinin bin tane agirhgi izerinde 6nemli etkisinin
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olmadigini bildirmislerdir. Diger taraftan Koziol (1993),
kinoada ceside gore bin tane agirliginin 1.9 g ile 43 g
arasinda genis bir dagilim gosterdigini, Lindeboom
(2005) sar tohumlu kinoa cesitlerinde bin tane
agirhginin 3.6 g, beyaz renklilerde 4.1 g ve sari-pembe
cesitlerde 3.6 g oldugunu, Ince Kaya (2010) ise
Cukurova kosullarinda kinoada bin tane agirliginin 2.1-
2.6 g arasinda degistigini bildirmistir. Calismamizda
farkli N ve P seviyeleri altinda kaydedilen bin tane
agirhgr 2.19 ile 3.38 g arasinda degistiginden
yukaridaki arastiricilarin - bildirdigi  sinirlar iginde
bulunmaktadir.

Kok kuru agirhgr: istatistiki analiz sonuclari, P ve N
seviyeleri ile PxN interaksiyonunun kok agirhgi tizerine
onemli etkilerinin oldugunu go6stermistir. Cizelge 3
incelendiginde, en yiksek kok veriminin 39.1 g/bitki ile
P10 ve N15 uygulamasindan, rakamsal olarak en diisiik
kok agirhginin ise 12.1 g/bitki ile PO-NO uygulamasindan
elde edildigi belirlenmistir. Calismamizda, saksilara
uygulanan fosfor seviyesi arttikca yani, 0 kg/da’dan 10
kg/da’a dogru gidildikce, kinoa bitkisinin kuru kok
verimin yukseldigi saptanmistir.  Bilindigi gibi P
elementinin bitkilerde yasamsal fonksiyonlar agisindan
enerji transferi icin gerekli oldugu, P eksikliginde
bitkinin hem toprak Usti hem de kok gelisiminin
olumsuz yonde etkilendigi pek ¢ok arastiricl tarafindan
dile getirilmistir (Chapman ve Carter, 1976; Kacar, 1986;
Kacar ve Katkat, 1999). Calismamizda 6zellikle N15-P10
kombinasyonunda saptanan kuru kék agirhginin NO-PO
uygulamasina gore (¢ katindan daha fazla olmasi,
bulgularimizin  yukarnidaki arastiricilarin  ifadeleriyle
uyumlu oldugunu gostermektedir. Diger taraftan
NO'dan N15 seviyesine kadar artan azot dozunun kok
agirhgini yakselttigi (N10 ile N15 arasindaki fark onemli
degil), ancak N20 seviyesinin kok adirhginda bir
azalmaya neden oldugu saptanmistir. Geren ve Geren
(2015) saksida yetistirilen kinoada bitki basina kok kuru
agirhginin uygulanan su kisitlamasina bagh olarak 9-22
g arasinda degistigini bildirmeleri, rakamsal olarak
bulgularimizin kismen 6rtistigini gostermektedir.

Hasat indeksi: Yapilan analizler hasat indeksi
Uzerine PxN interaksiyonunun oOnemli etkisinin
bulundugunu ortaya cikarmistir (Cizelge 3). En yuksek
hasat indeksi %50.3 ile P10-N20 kombinasyonundan
elde edilirken, onu istatistiksel olarak ayni grupta yer
alan  P10-N15 (%47.5) ve P5-N15 (%44.9)
kombinasyonlari izlemistir. En dislk hasat indeksi ise
%25.2 ile PO-NO kombinasyonundan saglanmistir.
Bulgularimiz  genel olarak degerlendirildiginde,
saksilara uygulanan azot ve fosfor seviyesi ylkseldikce
hasat indeksinin de arttidi, ancak P5 ve P10 ile N15 ve
N20 seviyeleri arasinda istatistiki anlamda fark

olmadigi saptanmistir. Schutle ve ark. (2005)
tarafindan Giliney Almanya ekolojisinde yetistirilen
farkl kinoa cesitlerine uygulanan dekara 0, 8 ve 12 kg
N dozlarinin, hasat indeksi Uzerine 6nemli etkisinin
olmadigini, ancak cesitler arasinda onemli farklar
oldugunu bildirmislerdir. Shahzad ve ark. (2014) kinoa
cesitleri arasinda hasat indeksi bakimindan énemli fark
olmasina karsilik, dekara uygulanan 7.5, 10 ve 12.5 kg
N arasinda istatistiki bir farkin bulunmadigini
bildirmislerdir.

Bilindigi gibi hasat indeksi tarimsal arastirmalarda
onemli bir se¢cim kriteridir. Nitekim Bertero ve ark.
(2004) ve Bhargava ve ark. (2007 ve 2008), tane
veriminin toplam biyolojik verime orani olarak elde
edilmesi nedeniyle, hasat indeksinin farkli cevre
kosullarindan  tane verimine goére daha az
etkilenebilecegini, bu nedenle hasat indeksinin 6nemli
bir secim 06lclitli olarak kullanilabilecegini ifade
etmislerdir. Bu nedenle calismamizda, hasat indeksi
Uzerine saksilara uygulanan P5 ve P10 seviyesi ile N15
ve N20 seviyeleri arasinda istatistiki anlamda 6nemli
bir fark ortaya c¢ikmamasi, kinoa bitkisine yo6re
kosullarinda dekara 5 kg P ve 15 kg N uygulanmasi
gerektigine isaret etmektedir.

Tane verimi: Analiz sonuglari, PxN
interaksiyonunun 6nemsiz ancak P ve N seviyelerinin
tane verimi Uzerine 6nemli etkilerinin oldugunu
goOstermistir. Cizelge 3 incelendiginde, P seviyeleri
arasinda en yiiksek tane verimi ortalama 9.0 g/bitki ile
P10, en disik verim ise 22 g/bitki ile PO
uygulamasindan saglanmistir. N seviyeleri arasinda da
en yiksek tane verimi ortalama 10.6 g/bitki ile N20
uygulamasindan alinirken, onu istatistiki olarak ayni
grupta yer alan N15 (10.3 g/bitki) seviyesi izlemis, en
disik verim ise ortalama 3.5 g/bitki NO
uygulamasindan saglanmistir.

Kinoa tane verimlerine iliskin bulgularimiz toplu bir
sekilde degerlendirildiginde, saksilara uygulanan
fosfor seviyesi 0 kg/da'dan 10 kg/da’a dogru arttikca
tane verimlerinin  yukseldigi, benzer sekilde,
uygulanan azot dozu da arttik¢a, yani 0 kg/da’dan 20
kg/da’a cikildik¢a tane verimlerinin yine yukseldigi,
ancak N15 ile N20 seviyesi arasinda onemli fark
olmadigi belirlenmistir. Diger taraftan, N15-P10
seviyesinde gubre wuygulanan saksilardan elde
ettigimiz tane veriminin, NO-PO uygulamasinin yaklasik
alti kati oldugu da dikkati ¢ekmistir. Schutle ve ark.
(2005) Guney Almanya ekolojisinde NO seviyesinde
179 kg/da olan tane veriminin, N8'de 308 kg/da, N12
seviyesinde ise 350 kg/da’a ¢iktigini ancak, N8 ile N12
arasinda istatistiki bir farkin olmadigini bildirmiglerdir.
Benzer sekilde Erley ve ark. (2005)'da Giiney Almanya
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kosullarinda iki farkli kinoa ¢esidinde ¢ farkli azot (0, 8
ve 12 kg/da) seviyesini inceledikleri ¢alismada, tane
verimi yoniinden dekara 8 kg ile 12 kg N uygulamalari
arasinda 6nemli fark bulunmadigini belirtmislerdir.

Bilalis ve ark. (2012) ise Bati Yunanistan ekolojik
kosullarinda hayvan guibresi (200 kg/da, %1.24 N’lu)
uygulamasinin tane verimini kontrole gére ortalama
%11 oraninda yiikselterek ortalama 255 kg/da ulastigini
ifade etmislerdir. Shams (2012) ise Misir ekolojik
kosullarinda Titicaca isimli kinoa ¢esidinde, 7.14 kg/da P
sabit olmak lzere bes farkli N (0, 9, 18, 27 ve 36 kg/da)
seviyesini inceledigi calismasinda, en yiksek tane
verimin 36 kg/da N uygulamasindan elde edildigini
bildirmistir. Yine Nobaria/Misir ekolojik kosullarinda
calisan Gomaa (2013), kinoaya iki degisik biyogubre
(nitrobin ve fosforin) uygulamasi altinda dort azot (O,
12, 24, 36 kg/da) ve dort fosfor (0, 12, 24, 36 kg/da)
seviyesi uygulamis ve kontrol parsellerine gore en
yiiksek tane veriminin 24 kg/da N+nitrobin+12 veya 24
kg/da P+fosforin  kombinasyonundan saglandigini
belirtmistir.

Faisalabad/Pakistan ekolojik sartlarinda c¢alisan
Basra ve ark. (2014) ise en yiksek tane veriminin
dekara 6.5 kg fosfor uygulamasi sabit olmak Uzere,
CPJ-2 cesidi icin 7.5 kg/da N, A9 cesidi icin ise
10 kg/da N seviyesinde kaydedildigini bildirmisler
ve 125 kg/da N seviyesinde her iki cesitte tane
verimlerinin  distuginid  ifade  etmislerdir. Bu

KAYNAKLAR

Acar, Z. 1996. 1ki yemlik horoz ibigi cesidinin verimi ve bazi
ozelliklerine farkli azot dozlarmmn etkileri Gizerine bir arastirma
LTohum Verimi, O.M.U.Z.F. Dergisi, 11(2):187-196.

Anonim. 2013. Ana tahil: Kinoa, Tiibitak Bilim ve Teknik Dergisi,
Haziran 2013, 547:34-35.

Anonim. 2015. Kinoa Yetistiricileri Dernegi (www.tukiyed.gov).

Basra, SM.A., S.Igbal and I.Afzal. 2014. Evaluating the response of
nitrogen application on growth, development and vyield of
quinoa genotypes, International Journal of Agriculture &
Biology, 16(5):886-892.

Bertero, H.D., A..de la Vega, G.Correa, S.E.Jacobsen and
A.Mujica. 2004. Genotype and genotype-by-environment
interaction effects for grain yield and grain size of quinoa
(Chenopodium quinoa Willd.) as revealed by pattern analysis of
international multi-environment trials, Field Crops Research,
89:299-318.

Bhargava, A., S.Shukla and D.Ohri. 2007. Genetic variability and
interrelationship among various morphological and quality traits
in quinoa (Chenopodium quinoa Willd.), Field Crops Research,
101:104-116.

Bhargava, A., S.Shukla and D.Ohri. 2008. Genotype x environment
interaction studies in Chenopodium album L.: an underutilized

crop with promising potential, Communications in Biometry
and Crop Science, 3(1):3-15.

sonuclardan da anlasilacagdi uzere; farkli ekolojilerde
degisik kinoa cesitlerinin azot ve fosfor seviyelerine
farkli tepkiler verdigi gérilmektedir. Ozellikle P10
seviyesi altinda N15 uygulamasinda en yliksek tane
verimi  belirlenirken, N20 uygulamasinda tane
veriminin 6nemli olmayan dlizeyde azalmasi bir
kirlma noktasi olarak degerlendirilmis ve yore ekolojik
kosullarinda yetistirilen kinoa bitkisi icin optimum
glibre dozlari olarak yorumlanmistir. Calismamizin
hasat indeksine iliskin kismindan elde ettigimiz
bulgular da bu yorumumuzu desteklemektedir.

SONUC ve ONERILER

Ege bolgesinin, tipik Akdeniz iklimi etkisi altindaki
dis ortam kosullarinda saksi denemesi seklinde
yuratilen bu 6n calismamizda, farkli azot (0, 5, 10, 15,
20 kg/da) ve fosfor (0, 5, 10 kg/da) seviyelerinde
yetistirilen kinoa (Chenopodium quinoa Willd.)
bitkisinin  “Q-52" ¢esidinde, incelenen gibre
seviyelerinin tane verimi ve diger verim unsurlari
Uzerinde Onemli etkileri saptanmis, en yiiksek tane
verimi dekara 15 kg N ve 10 kg P uygulamasindan elde
edilmistir. Bir on calisma niteliginde elde edilen bu
sonuglarin, tarla calismalariyla en az iki yil siireyle test
edilmesi, yeni cesitlerin devreye sokularak detayl
calismalarla  (6rnegin  artan  fosfor  seviyeleri)
incelenmesi, daha giivenilir sonuglarin alinmasina
neden olacagi kanaatine de variimistir.
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ABSTRACT

In this study, produced by the transesterification method safflower methyl
ester material is used. Trials, 4-stroke, 4-cylinder, with engine test was
conducted in a water-cooled engine has common rail fuel system. And B2 (2% v
safflower biodiesel - 98% Eurodiesel), B10 and B50 biodiesel-Eurodiesel fuel
blends have been accepted as the reference fuel. The results are given in
comparatively. The main factor of the observed changes in engine performance
when biodiesel is used is the low calorific value fuel compared to Eurodiesel
fuel. There is an increase in engine power as a result of the improvement of the
fuel oxidation of oxygen in the body of biodiesel in the partial load conditions.
While emission changes are taking place in accordance with the terms of
reference fuel emission produced by alternative fuels, it has constructed the
partial differences in the rate of increase and decrease. Due to the fact that the
engine used in the experiments keeps the fuel under a very high pressure, HC
emissions are lower than the other engines.

OZET

Bu calismada transesterifikasyon yontemi ile Aspir yagindan biyodizel
iiretilmistir. Calismada kullanilan deney motoru, common-rail yakit sistemine
sahip, su sogutmali ve 4-silindirli 4 zamanh diesel motorudur. Uretilen
biyodizelden B2 (%2 Aspir biyodizeli, %98 Eurodizel), B10 ve B50 karisimlari
hazirlanmis, referans yakit olarak da Eurodizel kabul edilmis ve sonuglar
karsilastirmali olarak verilmistir. Biyodizel kullanildiginda motor performansinda
gozlenen degisikliklerde baglica etken yakitin isil degerinin Eurodizele gore diisiik
olmasidir. Kismi yiik sartlarinda biyodizelin biinyesindeki oksijenin yakitin
oksidasyonunu iyilestirmesi sonucu motor giiciinde artis olmustur. Emisyon
degisimleri alternatif yakitlarin iiretmis oldugu emisyonlar bakimindan referans
yakit ile uyum icerisinde yer alirken artma ve azalma oranlarinda kismi farkhiliklar
olusturmaktadir. Deneylerde kullanilan motorun yakiti ¢cok yiiksek basing altinda
tutmasindan dolay1 HC emisyonlari diger motorlara gore diisiik gikmigtir.
Biyodizel kullaniminda, yakit iceriginde oksijen bulunmasi sebebi ile egzoz
gazlarindaki NOx miktarinda artis olmustur. Yapilan bu calismada da egzoz
gazlan icindeki NOx miktarinin en fazla B100 yakitinda oldugu goriilmiistiir.

database on energy and doing script work is works

Knowing and predicting the numerical position and  difficult and have common effects. Each country sees its
the future of these sources within the available place in the works done for the world as well as the
resources have a different significance while renewable  works done on the basis of the countries. (Acaroglu,
energy technologies are developing. Creating a 2001; Pourzolfaghar et al, 2016).
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Many countries encourages the efforts made on
reducing addiction to the imported fuels (particularly
fossil fuels) while they support the most convenient
and low-cost business research of local resources to
meet the growing energy demand in parallel with the
developments in their economy and industry (Sajjad,,
2016; Saluja 2016).

The rapid increase in the welfare of humanity was
made possible by the use of fossil fuels but the
development of the industry, and to bring with it air
pollution caused again this fuel causes the
development of the industry to bring with it the air
and environmental pollution (Mihaela et al, 2013;
Mucino et al, 2014). Today known as the most
important environmental problems of the world,
global warming caused by the greenhouse effect,
primarily resulting from combustion emissions, is a
result of harmful emissions as SOx and NOx (Agarwal
and Rajamanoharan, 2009). The adverse effects of
fossil fuels on the environment and human health
have been proven in recent years. The most important
issue is that the fossil fuels are on the point of
exhausting in addition to the positive and negative
effects of its use (Pieprzyk et al, 2009; ilkilic et al, 2011;
Aydin, 2016).

Biodiesel’s strategic location can not be ignored.
Biodiesel can be produced from plant, animal and
waste oil. Biodiesel can be used in diesel engines
without any modification as of 100% and in a mixture
ratio with diesel fuel (Ozesen and Canakgi, 2008).

Biodiesel  doesn't include  sulfur,  aromatic
hydrocarbons, metals and crude oil negatively affecting
the formation of emissions and diesel engine
combustion efficiency. In this respect it is considered to
have a more ecological structure according to the
diesel fuel (Thangaraja et al, 2016; Ogiit et al, 2011).

Today, biodiesel production gains a commercial
size and its production quantities are now growing
rapidly. The annual increase in production of biodiesel
in the world is seen in Figure 3.
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Figure 3: The production of biodiesel in the world (BP, 2016)

Europe &
Eurasia

Safflower (Carthamus tinctorius L.)

Safflower plants from the Composite family
(Carthamus tinctorius L.) (2n = 24) is a cultural plant
began to be taken 3000 years ago in the Middle East.
Safflower is a long day of summer oilseed crop that
contains oleic and linoleic oil between %30-%45 in its
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60-120 cm long seed and with its root 1.5-2.0 meters
in depth; with its yellow, red and orange flowers; and
with its thorny and thornless structure. Its oil used in
the production of biodiesel is also used in meals,
frying and salads. It's for one year, drought-resistant
and its life is 110-140 days. The wild forms of the plant
whose origin is Anatolia can be found in every part of
our country. The production of safflower plant the
most suitable plant in narrowing its fallow field is
increasing in recent years. Production inputs are very

Gelendost-1

Gelendost-2

low, there is no marketing problem and it easily finds
buyers produced by contract. It is a plant that will shut
down our oil and energy deficit by processing to
cooking oil and biodiesel. Instruments used for the
production of wheat can be used without the need for
additional investment. lts oil with very high quality
lowers cholesterol, diabetes and debilitating. Its
flowers are consumed as bee forage and tea; its straw
and bagasse are consumed as animal feed (Babaoglu,
2007; Thomas et al, 2012; Eryilmaz 2016).

Yenice

Figure 4. Safflower varieties (Ozcelik, 2011)

Because of the increasing oil deficit in our country
day by day, Anatolia Agricultural Research Institute
Safflower works under the Ministry of Agriculture and
Rural Affairs have resumed due to the search of
alternative crops in the decreasing field of beet. A kind
called Remzibey-05 was registered in 2005. Yenice and
Dinger were thornless; Remzibey-05 is thorny and the
characteristics of these types of Safflower were shown
in Table 1. (Ozcelik., 2011). Honey type was introduced

Table1. Safflower varieties in our country

to public opinion by being developed within the
Anatolia Agricultural Research Institute and by
holding a press conference in May 2011. These trials
continuing 5 years were introduced to public opinion
by Ayaz type Bahri Dasdas International Agricultural
Research in 2012. Linas type is also a kind of safflower
registered by the Institute of Trakya Agricultural
Research in 2013. Characteristics of some of safflower
species were given in Table 1.

Types Yenice Dinger Bala Remzibey-05 Ayaz Linas
Prickliness Thorny Thornless Thorny Thorny Low Thorny Thorny
Flower clour Red Orenge Yellow Yellow Red Yellow-Orange
Plany tall (cm) 100-120 90-110 55-70 60-80 100-120 85-90
Grain clour White White Cream White White Cream

Oil rate (%) 24-25 25-28 38-40 35-40 22-25 37-38

Despite the recognition for many years in our
country, its agricultural practices are not known
enough. However, its growing is very easy as in the
cultivation of wheat and barley. Deep, efficient, good
drainage, high water holding capacity, pH 5-7 soils are
better suited to the soil. The yield in the soil no deeper
than 30 cm, having foot stone in light gray and White

and very high sandy and cancerous lands decreases
even if the products are received. The degree of salt
tolerance is as in barley (Weiss, 2000; Oztiirk et al, 2010).

The most important entries in safflower agriculture
emerge as weed control and fertilization. The weed
population should be decreased by disinfestation
before planting because the weeds are effective mostly
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during seedling stage. The amount of fertilizer in
Safflower agriculture varies according to the climate
and soil conditions. Although there wasn't any
important illness and damage in Safflower agriculture
in our country, Safflower rust was observed.in wet and
regions last year (Puccinia carthami) in the past years
(Shahrokhnia and Sepaskhah, 2016; Og(it, 2007).

In this study, the biodiesel produced by
transesterification method from safflower oil is used. In
a four-stroke, common-rail fuel system, and water
cooled, in an engine 4-cylinder volume engine, 2% (B2),
10% (B10), 50% (B50) biodiesel - diesel fuel blends have
been accepted as the reference fuel. The results are
given in comparatively.

Computer|

—

Dynamemeter

MATERIAL and METHODS

Biodiesel produced from varieties Remzibey used
in this study. By using this biodiesel and diesel, B2 (2%
v safflower biodiesel - 98% Eurodiesel), B10 and B50
fuel blends were prepared. Trials were made on the
engine with this prepared mixture. The test
arrangement used in this study is shown in Figure 5.
Experiment engine is a diesel engine with 4-cylinder,
having the common-rail type fuel system, over-
loading and intercooled engine. Technical
characteristics of the engine are given in Table 2.
Technical properties of the engine dynamometer and
exhaust emission apparatus used in this study are
given in Table 3 and Table 4.

[ Pt |

Figure 5.Experimental set up

Table 2.Technical characteristics of the engine used in the study

Engine 1.9 Multijet
Number of cylinders and layout 4, a single row of the front transverse
Cubic capacity (cc) 1910
Compression ratio 5.18:1
Maximum power hp-d/d 105 - 4000
Maximum torque Nm (kgm) - rpm 200- 1750
Fuel diesel
Fuel supply Electronically controlled Common Rail type
MultiJet direct injection, turbocharger and intercooler
Ignition compressional
Bore x Stroke (mm) 82x90.4
Table 3. Technical specifications of the engine dynamometer
Model BT-190 FR
Capacity 100 kW
Maximum speed 6000 rpm
Maximum torque 750 Nm

Table 4.The specifications of the exhaust emission apparatus used in this study

Measuring Range Unit Value
(€0) % 0-9.99
COo2 % 0-19.99

HC ppm 0-2500

A % 0-1.99

02 % 0-20.8

NOx ppm 0-2000
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Experiments have been carried out at different
engine speeds in full throttle position. Before starting
the measurements, the engine was heated to the
operating temperature. Experiments began after
closing and opening the engine fan two times.

EXPERIMENT RESULTS and DISCUSSION

The diesel used in the four-cylinder diesel engine
with Common-rail fuel system and its changes of the
power rate of safflower biodiesel fuel mixture
depending on the power speed of the engine is shown
in Figure 6. Effective power increases depending on
the engine speed increases with biodiesel fuel and
Eurodiesel fuel characteristically. Maximum engine
power in all fuels was obtained as 3000 rpm. With an
overview, Eurodiesel fuel in all engine power and the
values of the engine power in B2, B10 and B50 are
obtained close to each other. Power difference
obtained between Eurodiesel fuel and B2, B10 and B50
fuels at high speeds is increasing even if just little.

Changes of specified torque according to engine
speed are given in Figure 7. Considering the average
values, maximum torque value 2000 rpm is seen
approximately in Eurodiesel fuel. Due to the low
calorific value owned by biodiesel, lower values
emerge in torque as in the engine power as shown in
Figure. But on the contrary of this case, those values
can show the improvement of the combustion
characteristics of the oxygen content of biodiesel fuel
and keeping the performance characteristics of the
engine at a reasonable level.

Changes in specific fuel consumption depending
on the engine speed are given Figure 8. When all the
fuels were examined, the lowest specific fuel
consumption, as shown in figure is determined in
Eurodiesel fuel 2500 rpm. The lowest specific fuel
consumption value in other fuels is determined in this
speed. The reason of high rise of specific fuel value of
biodiesel mixtures is the lowness of lower heating
value compared to Eurodiesel fuel.

CO has an adverse effect on human health such as
fatigue, the decrease in working efficiency, headache,
dizziness, dyspnea, loss of consciousness (lethal when
reaches the amount of the 0.3% threshold in air)
(Ogiit, 2007). CO values of fuels depending on the
engine speed is given in Figure 9. According to the
results, CO values of safflower biodiesel is low because
of complete combustion as to B2, B10 and eurodiesel
fuel. This means that the combustion efficiency in the
biodiesel mixtures is higher.

50
45
40
35 1 —e— Eurodiesel
30
25
20
15 4
10 1

—=— B2

B10

B50

Engine power (kW)

1000 1500 2000 2500 3000 3500 4000
Engine speed (rpm)

Figure 6. Variation of engine power with engine speed
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CO, values of fuel depending on the engine speed
are given in Figure 10. According to the results, CO,
value of Eurodiesel fuel is low compared to B2, B10
and B50 fuel values. CO, that arises from the
combustion of renewable energy origin fuel is
maintained by plants. Plants spare CO, for the carbon
and oxygen. Oxygen is released back to the
atmosphere. Renewable energy use provides the
formation of the natural balance in CO, emissions.

HC values of fuel depending on the engine speed
are given in Figure 11. Considering the average value,
HC values of B2, B10 and B50 fuels are low by % 50
compared to diesel fuel. The reason of occurrence of
hydrocarbon among unburned products is the
oxidation and semi oxidation of the fuel due to not
coming to the ignition temperature and being
insufficient of fuel. For this reason, it is more important
to use biodiesel anf its mixtures especially in common-
rail-type engines in terms of emissions.

The O, values of fuels depending on the engine
speed are given in Figure 12. O, value of B50 fuel
seems to be highes according to the results. O, value
of B2 and B10 fuels is high compared to Eurodiesel
fuel. The reason of high value of oxygen compared to
eurodiesel fuel is that there is O, inside the biodiesel.

The NOx value of the fuels depending on the
engine speed are given in Figure 13. According to the
results, the NOy values of the Eurodiesel fuel are lower
than B2, B10 and B50 fuels. The reason for this is due
to the fact that vegetable oil contains oxygen in the
ratio of 11%. High heat that occured as a result of
combustion of fuel in the engine, the nitrogen oxides
have occured by nitrogen in the air combining with
oxygen. Also, as combustion duration in the
flammable fuels, there has been an increase in NOy.
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CONCLUSIONS

In this study, biodiesel has been obtained from
safflower oil and diesel fuel by the transesterification
method. Biodiesel fuel has been used separately
without any alteration in Eurodiesel engines
respectively. The engine performance and emission
characteristics of this fuels have been subjected to
tests at full load and different engine speeds.
According to the data, engine performance and
emission variation curves of each fuel have been
obtained and these curves have been compared with
each other.

The main factor of the observed changes in engine
performance when biodiesel is used is the low calorific
value fuel compared to Eurodiesel fuel. There is an
increase in engine power as a result of the
improvement of the fuel oxidation of oxygen in
the body of biodiesel in the partial load conditions.
While emission changes are taking place in accordance
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with the terms of reference fuel emission produced
by alternative fuels, it has constructed the partial
differences in the rate of increase and decrease. Due
to the fact that the engine used in the experiments
keep the fuel under a very high pressure, HC
emissions are lower than the other motors.

Producing biodiesel from Safflower oil and using
the produced biodiesel as an alternative fuel for diesel
engines have a good effect on reducing external
dependence of energy. Besides, it contributes to
the formation of new business areas. As a result,
using safflower oil as an alternative fuel for diesel
engines has a positive effect in ecologic and economic
areas.
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OZET

Bu arastirma, Antalya dogal florasindan toplanan bazi miirdiimiik (Lathyrus
sativus L.) hatlarinin verim o6zelliklerinin belirlenmesi amaciyla, 2014-2015
yillarinda Bati Akdeniz Tarimsal Arastirma Enstitiisii Mudirliigii'nde (BATEM)
kishk olarak ydiritiilmiistiir. Tarla denemeleri, tesaduf bloklari deneme
deseninde, li¢ tekrarlamali olarak kurulmus ve parsellerin yarisi ot, yarisi da
tohum icin hasat edilmistir. Denemede % 50 ciceklenme giin sayisi, bitki boyu,
yesil ot verimi, kuru ot verimi, kes verimi, biyolojik verim, hasat indeksi, bitkide
bakla sayisi, baklada tane sayisi, tohum verimi ve bin tane agirhgi gozlemleri
alinmistir. incelenen 6zellikler arasinda istatistiki olarak hatlar arasinda 6nemli
farklhiliklar saptanmistir. Calismada en erken ciceklenme, kontrol cesidinde
gerceklesmistir. En yiliksek yesil ve kuru ot verimi 32 nolu hattan elde edilmistir.
Tohum verimi agisindan 17 nolu hat 6n plana ¢tkmistir. Sonug olarak, incelenen
ozellikler bakimindan 45 miirdiimiik hatti arasinda yiiksek diizeyde degiskenlik
bulundugu ve biiyiik bir ¢cogunlugunun kontrol cesidinden yiiksek verim
degerleri gosterdigi belirlenmistir. Buna gore, Antalya dogal florasindan
toplanan ve iimitvar olarak secilen hatlar icerisinde i1slah ¢alismalari icin ¢ok
sayida genotip yer almaktadir.

ABSTRACT

his study carried in Bati Akdeniz Agricultural Research Institute (BAARI) for

the winter season in 2014-2015 with the purpose of determination of yield
characteristics of some grass pea (Lathyrus sativus L.) which were collected from
Antalya natural flora. In the field experiments, randomized blocks were created
as with three replications, moreover, half of the parcel was harvested for green
forage and other half was harvested for seed. In the experiment, 50 % number
of flowering days, plant height, green hay yield, dry hay yield, straw yield,
biological yield, harvest index, number of pots per plant, number of seeds per
pot, seed yield and thousand-seed weight were observed. It was determined
that there was a statistically significant difference between the lines. In this
study, the earliest flowering was observed on control cultivar. The highest
green and dry hay yields were obtained from line number 32. Line number 17
was the best in terms of seed yield. As a result, it was determined that there was
a large variability between 45 grass pea lines, and also most of them showed
higher yield than control plants. Accordingly, for breeding studies, there are
lots of genotypes among lines which were selected as superior and collected
from Antalya natural flora.

arastirmak gerekmektedir. Ulke olarak, bitkisel cesitlilik

Ulkemizde biiyiik bas hayvan varliginin ihtiyaci olan  yonunden biyik bir potansiyele sahip olunmasina
kaba yem istenilen diizeyde karsilanamamaktadir. ragmen, dogal floradaki bitkilerin islahi konusundaki
Bu nedenle yem {retimini artirabilecek, bolgelere  calismalar yetersizdir (Serin 2006). Alternatif yem
gore kaliteli, yiksek verimli, alternatif yem kaynaklar  kaynaklarindan birisi olma potansiyeline sahip, kirag
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alanlarda yetistirilebilecek tek yilik yem bitkisi
tlrlerinden birisi olan mirdimik Tirkiye florasinda
yogun olarak bulunmasina ragmen, yapilan ¢alismalar
genellikle yurtdisi kaynaklardan (ICARDA vb.) temin
edilen hatlarin  degisik bdlgelerdeki adaptasyon
kabiliyetlerinin  belirlenmesine  yonelik  olmustur.
Murdumk cinsi ( Lathyrus) icerisinde tek veya ¢ok yillik
160 tir bulunmaktadir (Plitmann ve ark. 1995). Lathyrus
cinsinin tiir ve cesit zenginligi gosterdigi alanlar olarak
Akdeniz havzasi, On Asya, Kuzey Amerika ve Giiney
Amerika'nin sicak bolgeleri gosterilmektedir (Jackson ve
Yunus 1984). Avrupa florasinda 54 (Tutin 1981), Turkiye
florasinda ise 181 endemik olmak Uzere 58 tir
bulunmakta ve bu tirler daha ¢cok Dogu ve Giiney
Dogu Anadolu bodlgelerinde yayilis gostermektedir
(Davis 1970). Murdimuk (Lathyrus sativus L.) baklagiller
familyasinin, kendine déllenen, tek yillik bir bitki olup,
kurakliga, soguda ve orta derecede tuzluluga toleransli,
cok farkli iklim ve toprak tiplerinde yetisebilmektedir
(Noto ve ark. 2001). Bunlara ek olarak bitkinin hastalik,
zararli ve yabanci otlarla miicadele gticti de yiiksektir
(Das 2000).

TUIK 2015 verilerine gére, ilkemizde 195.728 da’lik
alanda tarimi yapilan mirdimgin yesil ot Gretimi
138.554 ton olmustur. Yine TUIK 2014 verilerine gére;
mirdimikte Tirkiye ortalamasi, yesil otta 633.3
kg/da, tohumda ise 90 kg/da’dir. Birim alandan elde
edilen yesil ot ve tohum veriminin diisiik olmasinin en
onemli sebebi, kullanilan genetik materyalin disuk
verim potansiyeline sahip olmasi gosterilebilir.

Bu calisma miirdimik tarnminda kullanilabilecek,
yiiksek ot ve tohum verimine sahip i1slah materyallerinin
secilmesi amaciyla yurdtilmis, calismada kullanilan
hatlarin morfolojik karakterizasyonu ve kimeleme
analizi ile benzerlikleri ortaya konulmaya calisiimistir.

MATERYAL ve YONTEM

Calisma, 2014 ve 2015 yillarinda Antalya BATEM
Aksu Tarla Bitkileri deneme alaninda ydurGtilmustir.
Materyal olarak; Antalya dogal florasindan toplanan 91
adet populasyondan (imitvar olarak secilen 45 adet
hat ve kontrol olarak Corea c¢esidi kullaniimistir.
Arastirma, ilk yil 15.11.2013, ikinci yil ise 16.10.2014
tarihlerinde tesadlf bloklari deneme desenine gore
U¢ tekrarlamali olarak kurulmustur. Arastirmanin
yurutildigu topraklar milli kil blinyeye sahip, tuzsuz,
cok yuksek kirecli, kuvvetli alkali, organik madde icerigi
disik topraklardir. Deneme yerinin 2014 yili toplam
yagis ve sicaklik degerleri, hem 2015 yilindan hem de
uzun yillar ortalamasindan dusuk gerceklesmistir.
Denemede hatlar 5 m uzunlugundaki parsellere 25 cm

sira araliginda, 10 sira halinde ekilmistir. Ekim markorle
acilan cizilere dekara 10 kg tohumluk hesabiyla, 3-4 cm
derinligine el ile yapilmistir. Arastirmada her iki yilda da
ekimle birlikte 4 kg/da % 21’lik amonyum sulfat ve 8
kg/da % 42'lik triple stiper fosfat gtibreleri kullaniimistir.
Denemede yabanci ot miicadelesi her 2 yilda da elle
yapilmistir. Parsellerin yarisi ot, yarisi da tohum icin
hasat edilmistir. Vejetatif ozellikler hatlarin % 50
ciceklenme doéneminde; generatif ozellikler ise hasat
olgunlugu déneminde saptanmistir. Olciim islemleri ve
hasat, her parselin, her iki yanlarindaki birer sira ve sira
baslarindan, 0.5" er m kenar tesiri birakildiktan sonra
geriye kalan 4 m uzunlugundaki 8 sirada bulunan
bitkilerde yapilmistir. Arastirmada % 50 ciceklenme giin
sayisi (giin), bitki boyu (cm), yesil ot verimi (kg/da),
kuru ot verimi (kg/da), kes verimi (kg/da), biyolojik
verim (kg/da), hasat indeksi (%), bitkide bakla sayisi
(adet), baklada tane sayisi (adet), tohum verimi
(kg/da) ve bin tane agirligi (g) gdzlemleri alinmistir.
GoOzlemlerde  yontem olarak  Alay (2008)'In
calismasindan  yararlanilmistir.  Arastirmadan elde
edilen veriler, SAS (1998) istatistik paket programi
kullanilarak  varyans analizine tabi tutulmustur
(Dlzglines ve ark.1987). Ortalamalar arasi farklilklar
DUNCAN c¢oklu karsilastirma  yontemine gore
karsilastinlmistir. Morfolojik goézlemlere gére yapilan
dendogram  NTSYS-pc  (Numerical =~ Taxonomy
Multivariate Analysis System) istatistik programi
kullanilarak yapilmistir (Rohlf 1991).

ARASTIRMA BULGULARI ve TARTISMA
% 50 Ciceklenme giin sayilari (giin)

Murdimik hatlarinda % 50 ciceklenme giin sayilari
degerlerine ait ortalamalar Cizelge 1'de verilmistir.
Denemede yillar arasindaki fark istatistiki olarak dnemli
bulunurken, hatlar ve yilxhat interaksiyonunda farkllik
tespit edilmemistir. Yillar arasindaki farkin, ekim
tarihlerinin farkli olmasi ve yillara gore yagis miktarinin
degisiklik gostermesinden kaynaklandigi sdylenebilir.
Degisik genotipler ve farkl ekolojilerde yapilan diger
calismalarda, % 50 ciceklenme gun suresini; Hanbury ve
ark. (1995) 76-123 giin, Robertson ve Abd El Moneim
(1996) 126 gilin, Pandey ve ark. (1997) 49-107 gin,
Malek (1997) 70-114 giin, Joshi (1997) 85-136 giin, De
La Rosa ve Martin (2001) 147 giin ve Gedik (2007) 128-
150.7 glin olarak bulmuglardir. Arastirma sonucunda
elde edilen % 50 ciceklenme suiresi Gedik (2007), Martin
(2001) ve Joshi (1997) ile uyum gosterirken, diger
arastirmacilardan ise yitiksek bulunmustur. Yapilan diger
cahsmalarin ylritildiga dlkelerin farkli olmasi ve farkl
ekolojilere sahip olmalari sebebiyle calismada elde
edilen degerlerin  digerlerinden daha yiiksek
bulundugu soylenebilir.
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Cizelge 1. Murdimuk hatlarinda % 50 ciceklenme gtin sayisi, bitki boyuna ve yesil ot verimine ait degerler ve olusan gruplar
Table 1. 50% flowering day number, plant height and green hay yield, and Duncan groups in Grass pea lines

5 % 50 Ciceklenme giin sayisi (glin) Bitki boyu (cm) Yesil ot verimi (kg/da)
;‘a’ Yillar Ort. Yillar Ort. Yillar Ort.
2014 2015 2014 2015 2014 2015
1 131.0 d-g 1395 136.0 105.6 81.3 f 93.5 1296.7 a-f 1329.7 a-e 1313.2 cf
2 132.0 a-d 1380 135.5 95.6 101.6 a-f 98.6 1156.7 b-f 1689.3 a-e 1423.0 cf
3 131.3 cf 137.0 134.1 106.3 93.0 cf 99.6 11233 b-f 1291.3 a-e 1207.3 d-f
4 132.0 a-d 136.0 134.3 101.3 121.3 ab 107.3 1533.3 a-f 1102.0 c-e 1317.7 cf
5 130.0 g 139.5 134.6 933 100 a-f 95.5 1653.3 a-f 842.0 de 1247.7 cf
6 133.0 a 141.5 137.5 91.0 100.6 a-f 101.8 1050.0 cf 13413 a-e 1195.7 d-f
7 131.6 b-e 138.0 1353 103.0 93.6 b-f 91.8 763.3 f 1596.0 a-e 1179.7 d-f
8 132.3 a-C 142.0 136.1 90.0 116.6 a-d 102.5 12333 a-f 13533 a-e 1293.3 cf
9 132.6 ab 139.0 1353 88.3 111.0 a-e 100.5 1423.3 a-f 1200.0 b-e 1311.7 cf
10 130.6 e-g 142.0 135.8 90.0 111.6 a-e 104.5 1938.3 a-f 1612.0 a-e 1775.2 a-e
11 131.3 c-f 138.5 134.5 97.3 103.3 a-f 102.3 12133 a-f 1275.3 b-e 1244.3 cf
12 130.0 fg 135.0 132.5 101.3 98.0 b-f 99.16 2043.3 a-e 1944.0 a-d 1993.7 a-d
13 131.6 b-e 138.5 134.0 100.3 112.0 a-e 103.3 1766.7 a-f 1947.3 a-d 1857.0 a-e
14 131.6 b-e 138.0 134.8 94.6 111.6 a-e 99.6 915.0 ef 1450.0 a-e 1182.5 d-f
15 132.0 a-d 137.5 134.1 87.6 1123 a-e 106.8 23733 ab 2362.7 a-C 2368.0 a-b
16 130.6 e-g 135.0 132.6 101.3 94.3 b-f 97.8 1516.7 a-f 2434.0 a-C 1975.3 a-d
17 132.6 ab 141.5 137.3 115.0 104.3 a-f 109.6 1563.3 a-f 2474.7 ab 2019.0 a-d
18 132.3 a-C 142.0 136.3 923 96.3 b-f 94.3 750.0 f 2048.0 a-d 1399.0 c-f
19 131.6 b-e 140.5 135.0 104.6 105.3 a-f 105.0 1236.7 a-f 1363.3 a-e 1300.0 cf
20 130.0 g 136.5 133.6 105.0 107.0 a-f 106.0 906.7 ef 1491.3 a-e 1199.0 d-f
21 132.0 a-d 140.5 135.8 97.6 104.3 a-f 101.0 1553.3 a-f 1572.0 a-e 1562.7 b-f
22 131.0 d-g 1340 1325 104.0 1070 af 1055 1543.3 af 19567 ad 17500 a-e
23 131.0 d-g 1350 133.6 103.0 1133 a-e 108.1 2135.0 a-e 1866.7 a-e 2000.8 a-d
24 130.6 e-g 1350 133.0 99.0 98.6 b-f  98.8 1893.3 a-f 1630.0 a-e 1761.7 a-e
25 130.6 e-g 1365 133.1 96.3 97.3 b-f  96.8 1740.0 a-f 2270.7 a-c 2005.3 a-d
26 132.0 a-d 134.5 134.0 99.0 89.6 d-f 94.3 1416.7 a-f 2018.7 a-d 1717.7 a-e
27 132.3 a-d 141.0 136.3 82.3 106.3 a-f 94.3 781.7 f 1316.7 a-e 1049.2 Ef
28 132.6 ab 142.0 136.8 103.6 104.6 a-f 104.1 2290.0 a-c 1382.7 a-e 1836.3 a-e
29 133.0 a 144.0 138.1 110.0 95.6 b-f 102.8 1430.0 a-f 1688.7 a-e 1559.3 b-f
30 132.6 ab 141.5 137.0 108.6 94.0 b-f 101.3 760.0 f 866.7 de 813.3 f
31 133.0 a 142.0 1371 97.6 101.0 a-f 99.3 2176.7 a-d 2092.0 a-d 21343 a-c
32 131.3 c-f 138.5 135.0 96.3 102.0 a-f 99.1 2456.7 a 2647.3 a 2552.0 a
33 131.0 d-g 137.0 134.3 94.6 87.6 ef 91.1 1666.7 a-f 2352.7 a-C 2009.7 a-d
34 132.0 a-d 139.0 135.8 94.3 110.3 a-e 102.3 1238.3 a-f 2188.0 a-d 1713.2 a-e
35 133.0 a 142.0 1371 100.0 103.6 a-f 101.8 1703.3 a-f 1699.3 a-e 1701.3 a-e
36 132.3 ac 141.5 136.5 90.0 82.0 f 86.0 2183.3 a-C 2068.7 a-d 2126.0 a-C
37 131.3 c-f 142.0 136.1 88.3 127.6 a 108.0 9233 d-f 1972.7 a-d 1448.0 c-f
38 130.6 e-g 136.0 133.3 95.6 106.6 a-f 101.1 1666.7 a-f 1724.7 a-e 1695.7 a-e
39 130.3 fg 135.5 132.6 83.6 114.0 a-e 98.8 1386.7 a-f 2444.7 a-c 1915.7 a-e
40 131.6 b-e 140.0 134.8 100.0 1143 a-e 107.1 1210.0 a-f 1682.7 a-e 1446.3 cf
41 130.3 fg 138.5 133.5 76.6 118.3 a-c 97.5 1826.7 a-f 2285.3 a-Cc 2056.0 a-d
42 130.0 g 136.0 132.6 99.6 96.0 b-f 97.8 1331.0 a-f 2374.0 a-Cc 1852.5 a-e
43 131.3 c-f 138.0 134.6 101.0 100.6 a-f 100.8 1651.7 a-f 1265.3 b-e 1458.5 cf
44 132.6 ab 139.0 135.3 75.0 102.0 a-f 88.5 1592.0 a-f 576.0 e 1084.0 ef
45 130.6 e-g 135.0 133.3 83.6 89.6 d-f 86.6 1403.7 a-f 2108.0 a-d 1755.8 a-e
46 131.6 b-e 131.0 131.5 105.6 111.6 a-e 108.6 1716.7 a-f 1946.7 a-d 1831.7 a-e
Ort. 131.5 B 140.2 135.8 96.7 103.3 A 100.0 1502.8 B 1742.2 A 1622.5
Lsd 1.32 5.96 3.93 30.8 28.9 3.26 1259.6 1367.9 145.37
Cv 0.46 16.7 12.2 14.8 12.7 13.7 39.00 36.5 37.7
Yillar** Hatlar:OD YilxHat:OD Yillar** Hatlar:OD YilxHat:* Yillar** Hatlar** YilxHat:OD

*:P<0.05; **: P<0.01 hata sinirlari icinde birbirinden farksizdir.
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Bitki boyu (cm)

Denemede kullanilan mirdimik hatlarinin  bitki
boyu 0zelligine ait ortalamalar ve duncan gruplandir-
malar Cizelge 1'de verilmistir. Bitki boyu degerlerine ait
ortalamalarla yapilan analiz sonucunda yillar (P< 0,01)
ve yllxhat interaksiyonu (P< 0,05) 6nemli bulunurken,
hatlar  6nemsiz  bulunmustur.  Yillar  arasindaki
istatistiksel farkin sebebi olarak, ikinci yilda vejetasyon
stresince yagis miktarinin yiksek olmasi gosterilebilir.
Mirdimukte yapilan c¢alismalarda bitki boyunu;
Rybinski ve ark. (2008) 31.4-67.4 cm, De La Rosa ve
Martin (2001) 74 cm, Polignano ve ark. (2005) 33.25 cm,
Tavoletti ve ark. (2005) 41.1 cm, Robertson ve Abd El
Moneim (1996) 58 cm, Kendir (1996) 90.83-132.83 cm,
Tark ve ark. (2007) 46-153 cm, Bayram ve ark. (2004)
66.30-100.83 cm, Anlarsal ve ark. (1996) 78.6-85.6 cm,
Gl ve ark. (2004) 51.33-57.00 cm ve Bucak (2009) 5.34-
3291 com arasinda  degistigini  bildirmislerdir.
Calismadan elde edilen bitki boyu degerleri, s6z konusu
arastirmacilarin elde ettigi bir kisim degerlerle benzerlik
gosterirken bir kismindan yiksek bulunmustur. Bu
farklihklarin, denemelerde kullanilan hat ve cesit
farkliliklarindan, denemelerin yurituldigu yerlerdeki
yagis ve sicaklik gibi ekolojik kosullardan kaynaklandig
sOylenebilir.

Yesil ot verimi (kg/da)

Murdiumik hatlarinin yesil ot verimi ortalamalari
Cizelge 1'de verilmistir. Arastirmanin yirtttldagi her
iki yilda da yesil ot verimi bakimindan hatlar arasinda
istatistiki  olarak  6nemli  farkliliklarin  olustugu
gorulmektedir. Yapilan analiz sonucunda yillar ve hatlar
(P< 0,01) 6nemli bulunurken, yilxhat interaksiyonu
onemsiz bulunmustur. Yesil ot verimi degeri agisindan
calismanin ikinci yilinda yagis miktarinin fazla olmasi
yillar arasinda ki farkin istatistiki olarak 6nemli olmasina
sebep olarak gosterilebilir. Degisik ekolojilerde farkli
genotiplerle yaptiklar ¢alismalarda yesil ot verimini;
Karadag ve iptas (2007) 1000.0- 1520.8 kg/da, Karadag
ve ark. (2012) 2582.5-2175.2 kg/da, Andig ve ark. (1996)
597.1-1452.5 kg/da, Bucak ve ark. (2001) 2346 kg/da ve
Anlarsal ve ark. (1996) 3632-3739 kg/da olarak
saptamiglardir. Calismada elde edilen degerler Anlarsal
ve ark. (1996)'dan diistik bulunurken, diger calismalarla
benzerlik gostermektedir.

Kuru ot verimi (kg/da)

Kuru ot verim degeri 6zelligine ait ortalamalar ve
duncan gruplandirmalan Cizelge 2'de verilmistir.
Arastirmanin yuritildigu her iki yilda da kuru ot verimi
bakimindan hatlar arasinda istatistiki olarak 6nemli
farkliiklarin - olustugu gorilmektedir. Yapilan analiz
sonucunda yillar ve hatlar (P< 0,01) 6nemli bulunurken,
yilxhat interaksiyonu 6nemsiz bulunmustur. Calismada
kullanilan hatlarin ortalama kuru ot verimi 409.01 kg/da

olarak tespit edilmistir. Kuru ot verimini; Karadag ve
iptas (2007) 257.4-319.3 kg/da, Biiyiikburg ve Karadag
(2002) 334-361 kg/da, Andic ve ark. (1996) 132.4-288.2
kg/da; Anlarsal ve ark. ( 1996) 432- 472 kg/da, Karadag
ve ark. (2012) 600.7-743.3 kg/da ayrica Karadag ve
Buylkburg (2003) Tokat'da 370.66- 415.33 kg/da,
Yozgat'da 299.99-430.06 kg/da olarak tespit etmislerdir.
Bu calismanin sonucu ile diger calismalarin arasindaki
benzerlik veya ayriliklarin nedeninin genotip ve ¢evre
oldugu disinilmektedir
Kes verimi (kg/da)

Mirdimik hatlarinda kes verimi degerlerine ait
ortalamalar Cizelge 2'de verilmistir. Hatlara ait kes
verimi ortalamalariyla yapilan analiz sonucunda hatlar
(P< 0,01) onemli bulunurken, vyl ve yilxhat
interaksiyonu  6nemsiz  bulunmustur.  Calismada
ortalama kes verimi degeri 495.5 kg/da olarak tespit
edilmistir. Kes verimini; Finncioglu ve ark. (1996) 116
kg/da, Kékten ve ark. (2011) 231.3-299.3 kg/da olarak
tespit etmislerdir. Calismadan elde edilen deger, diger
arastirmacilarin  elde  ettigi dederden  yiksek
bulunmustur. Bunun sebebi olarak, calismalarin farkli
bolgelerde, farkli genotiplerle yapilan calismalar olmasi
olarak séylenebilir.

Biyolojik verim (kg/da)

Arastirmada  kullanilan  mirdimik hatlarinin
biyolojik verim degerlerine ait ortalamalar Cizelge 2'de
verilmistir. Biyolojik verim degerlerine ait ortalamalarla
yapilan analiz sonucunda, yil, hatlar (P< 0,01) ve yilxhat
interaksiyonu (P< 0,05) 6nemli bulunmustur. Ortalama
biyolojik verim 851.1 kg da dir. Biyolojik verim degerini;
Finncioglu ve ark. (1996) 258 kg/da, Moneim (1992)
427 kg/da, Kendir (1996) 529.4-891.5 kg/da, Bliylikburg
ve ark. (1996) 644.2 kg/da, Biyiikbur¢ ve Karadag
(2003) 642,3-683,9 kg/da, Bayram ve ark. (2004) 289.2-
689.3 kg/da, Yilmaz ve ark. (1996) 380.7-688.0 kg/da,
Sabanci ve ark. (1996) 781-1146 kg/da Karadag ve ark.
(2004) 456.6-685.8 kg/da, Bucak (2009) 330.2-413.8
kg/da, Karadag ve ark. (2012)  565.8-693.7 kg/da,
Karadag ve iptas (2007) 285.0-509.6 kg/da olarak
saptamiglardir. Arastirmadan elde edilen deger, benzer
iklim o©zelligi goOsteren Sabanci ve ark. (1996)'nin
calismasi ile uyumluyken, diger calismalardan yuksek
bulunmustur. Olusan farkliliklarin  iklim ve cevre
sartlarindan kaynaklandigi sdylenebilir.

Hasat indeksi (%)

Hasat indeksi degeri 6zelligine ait ortalamalar ve
duncan gruplandirmalari Cizelge 3'de verilmistir. Her
iki yilda da hatlar arasinda hasat indeksi degeri
agisindan istatistiksel bir fark bulunmazken, yillar
arasindaki P< 0,01 seviyesinde fark bulunmustur.
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Cizelge 2. Mirdumik hatlarinda kuru ot verimi, kes verimi ve biyolojik verimine ait degerler ve olusan gruplar
Table 2. Dry hay yield, straw yield, biological yield, and Duncan groups in Grass pea lines

Kuru ot verimi (kg/da) Kes verimi (kg/da) Biyolojik verim (kg/da)
‘—E Yillar Yillar Yillar
5 ort. ort. ort.

2014 2015 2014 2015 2014 2015
1 3065 a-e 3761 ag 3413 by 509.0 a-g 4467 ag 4778 b-h 9970 b-g 7133 b-h  855.2 cj
2 2880 ae 4305 ag 3592 b 4013 d-g 4543 ag 4278 ch 7713 eg 7173 b-h 7443  d
3 2925 ae 3385 b-g 3155 g 3210 fg 3707 cg 3458 gh 5610 g 5803 eh 5707 |
4 4016 ae 3137 cf 3576 b 4253 d-g 3447 «c¢g 3850 eh 7553 e-g 545.0 e-h  650.2 h-l
5 4032 ae 2731 eg 3381 ¢ 4923 ag 3263 eg 4093 d-h 8523 e-g 5520 e-h 7022 f-l
6 2935 a€e 3675 ag 3304 e 3246 fg 4280 ag 3763 eh 5613 g 642.0 b-h 6017 jl
7 2027 e 3728 a9 2877 hyj 2990 G 3993 a9 3491 gh 555.7 g 613.7 d-h 5847 kl
8 3109 ae 3562 ag 3335 dj 4833 bf 3747 b-g 4290 ch 9967 b-g 617.0 d-h 806.8 cl
9 3500 ae 3229 bf 3364 4290 dg 3240 eg 3765 eh 8357 e-g 5057 f-h 670.7 g
10 5276 ac 3913 ag 4594 a- 629.0 a-e 4230 ag 5260 ah 10977 af 6557 b-h 8767 cl
11 2970 ae 3595 a9 3282 fyj 4256 d-g 3933 ag 4095 d-h 8237 e-g 6280 ch 7258 el
12 4793 a€ 4499 ag 4646 a- 5586 af 4857 ag 5221 a-h 9760 b-g 7603 a-h  868.2 cl
13 4042 ae 4432 ag 4237 aj 6103 ae 4623 ag 5363 ag 12137 ae 6950 b-h 9543 a-h
14 2514 b-e 3121 «c¢g 2817 hij 4616 «cg 3440 g 4028 d-h 8683 d-g 5833 d-h 7258 el
15 5527 ab 557.0 af 5548 ab 699.0 a-c 5900 af 6445 ab 13457 ad 8603 a-g 1103.0 a-<c
16 3533 ae 6817 a 5175 a-g 5726 af 7140 ab 6433 ab 1168.7 af 10380 a-c 11033 a<c
17 3789 ae 5917 ae 4853 a- 7463 A 6353 af 6908 a 15123 a 931.7 a-f 12220 a
18 2025 e 5306 af 3665 aj 5106 a-g 5517 af 5311 ag 10027 b-g 8167 a-g  909.7 b-1
19 3349 ae 3456 b-g 3402 b 5426 ag 3747 b-g 4586 b-h 10967 af 5853 d-h 8410 cl
20 2333 ce 4009 a9 3171 gj 4003 d-g 4310 ag 4156 dh 8337 eg 6623 b-h 7480 o
21 3860 ae 4073 ag 396 aj 5503 ag 4527 a9 5015 ah 10817 af 6813 bh 815 ck
22 3782 a€ 4450 a9 4115 aj 6260 a-e 5053 ag 5656 af 11107 af 7490 a-h 9298 a-l
23 5175 ad 5115 af 5145 ag 6350 ad 5510 af 593.0 ad 10710 af 8460 a-g 9585 a-h
24 4748 ae 4179 a-g 4463 aj 5186 ag 5023 ag 5105 ah 9333 b-g 7783 a-h 8558 cl
25 4531 ae 6465 a-c 5498 ad 4770 b-g 6837 ac 5803 ae 7150 fg 10030 ad 859.0 cl
26 347.7 a€ 4768 a-g 4122 aj 4776 b-g 5063 ag 4920 ah 8510 e-g 7737 a-h 8123 cl
27 2166 de 3320 b-g 2742 ) 4393 d-g 3620 «cg 4006 d-h 8400 e-g 5787 d-h 7093 f-l
28 5446 ab 3805 a9 4625 a- 7163 ab 4033 ag 5598 af 1369.7 ab 721.0 b-h 10453 a-d
29 3347 ae 3698 ag 3522 b 5920 a-e 4017 ag 4968 ah 12113 a-e 6287 c-h  920.0 b-1
30 2280 ce 2381 fg 2330 J 4263 d-g 3000 fg 363.1 fh 8223 e-g 446.7 gh 634.5 I-l
31 5519 ab 5388 af 5453 a-e 6983 ac 6760 ad 6871 a 1349.7 ac 10237 ac 11867 ab
32 5716 a 5745 ae 5730 a 6203 ae 6197 af 6200 ac 11017 af 9180 a-f 10098 a-f
33 3824 ae 5812 ae 4818 a- 4713 b-g 6017 af 5365 ag 8587 e-g 9347 a-f 896.7 b-j
34 3702 ae 5185 af 4443 aj 4436 d-g 5410 ag 4923 ah 8083 e-g 7997 a-g 8040 cl
35 4343 ae 4513 a-g 4427 aj 611.6 a-e 4833 ag 5475 ag 11313 af 7370 a-h 9342 a-l
36 5609 a 526.5 af 5437 af 6400 ad 5537 af 596.8 a-d 12007 a-e 8153 a-g 1008.0 a-f
37 2233 de 4826 a9 3529 b 4203 d-g 4837 ag 4520 b-g 8410 e-g 7350 a-h  788.0 d-l
38 4476 a-€ 4484 a9 4480 aj 5036 ag 5097 ag 5066 ag 8743 b-g 7743 a-h 8243 cl
39 3535 ae 6325 ad 4930 ah 4606 c¢g 6613 ae 561.0 af 8693 d-g 9747 a-e 9220 b-1
40 3122 ae 3906 ag 3513 b 3783 eg 4157 ag 3970 d-h 691.0 fg 681.0 b-h  686.0 gl
41 4505 ae 6531 ab 5518 ac 5480 ag 7230 a 6355 ab 871.7 cg 11650 a 10183 a-e
42 3060 ae 6124 ad 4592 a1 4583 «cg 6343 af 5463 af 9453 b-g 943.0 af 9442 a-g
43 4017 ae 3058 d-g 3537 b 4316 dg 3330 dg 3823 eh 8177 eg 5120 fh 6648 gl
44 4033 ae 1479 g 2755 JI 4490 g 2053 g 3271 h 7947 eg 3520 h 5733 |
45 3416 ae 5069 af 4242 aj 5066 ag 5833 af 5450 a-g 1013.7 b-g 9247 af  969.2 a-g
46 4523 ae 5251 af 4887 a- 5123 ag 5717 af 5420 a-g 10253 b-g 10780 ab 10517 ad
Ort. 3762 B 4420 A 409.1 509.8 481.2 495.5 957.07 745.1 B 851.1 A
Lsd 303.7 3359 35.40 254.1 343.2 33.98 478.3 437.6 50.68
Cv 375 35.36 36.42 23.20 331 28.36 23.2 27.33 25.06
Yillar:OD Hatlar** YilxHat:OD Yillar** Hatlar** YilxHat:0D Yillar** Hatlar** YilxHat:*

*:P<0.05; **: P<0.01 hata sinirlari icinde birbirinden farksizdir.
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Cizelge 3. Mirdumik hatlarinda hasat indeksi, bitkide bakla sayisi ve baklada tane sayisina ait degerler ve olusan gruplar
Table 3. Harvest index, number of pots per plant. number of seeds per pot, and Duncan groups in Grass pea lines

_ Hasat indeksi (%) Bitkide bakla sayisi (Adet) Baklada tane sayisi (Adet)

= Yillar Yillar Yillar Ort.

T 2014 2015 ot So01a 2015 ort. 2014 2015
1 0.48 0.38 043 16.9 c-h 16.6 g 16.8 g-m 455 446 451 a-e
2 0.47 037 042 234 a-g 22.8 a-f 23.1 cj 4,00 3.90 3.95 of
3 043 0.35 0.39 16.2 c-h 16.0 g 16.1 I-m 433 433 433 a-f
4 0.42 0.36 0.39 185 c-h 17.9 g 18.2 el 3.89 423 428 a-f
5 0.39 0.42 0.41 21.0 b-h 20.7 b-g 20.8 e-k 433 3.93 3.96 of
6 0.42 0.34 0.38 9.6 h 10.7 g 10.2 m 4.00 3.83 3.80 d-f
7 0.46 0.36 041 17.1 c-h 16.7 g 16.9 gm 377 438 435 af
8 0.51 0.40 0.46 243 a-g 235 a-f 239 -l 433 3.97 3.93 b-f
9 0.48 0.37 0.43 19.9 c-h 19.0 g 19.5 d-l 4.00 403 401 b-f
10 0.41 0.35 0.38 17.0 c-h 16.2 g 16.6 h-m 422 420 421 b-f
1 0.44 0.37 0.40 235 a-g 22.1 a-g 22.8 o 411 425 418 b-f
12 043 0.35 0.39 16.8 c-h 16.5 g 16.7 gm 411 423 417 b-f
13 0.50 0.34 042 329 ab 30.6 ab 31.8 ab 4.44 442 443 a-f
14 0.46 0.41 043 20.5 b-h 21.0 b-g 20.7 ck 422 426 424 b-f
15 0.48 0.31 0.39 13.1 f-h 135 eg 13.3 k-m 478 470 474 a-c
16 051 0.32 0.41 18.4 c-h 184 g 184 el 422 425 423 b-f
17 0.50 0.32 0.41 15.6 d-h 15.0 d-g 15.3 jm 455 450 452 a-e
18 0.49 0.33 0.41 14.6 e-h 155 d-g 15.1 jm 322 4.25 3.74 d-f
19 0.50 0.37 043 28.8 a-c 27.0 a-c 27.9 a-c 433 435 434 af
20 0.52 0.35 043 24.5 a-g 24.0 a-f 24.2 b-h 433 434 434 a-f
21 0.48 0.34 0.41 35.8 a 334 a 346 a 3.89 4,00 3.94 of
22 0.44 0.32 0.38 204 b-h 19.8 c-g 20.1 cl 411 414 412 b-f
23 0.40 0.35 037 25.1 af 24.5 a-e 24.8 b-g 4.00 4,00 4,00 b-f
24 0.44 0.36 0.40 18.2 c-h 186 g 18.4 el 433 442 437 af
25 033 0.32 033 16.2 c-h 17.6 g 16.9 gm 489 4.82 485 ab
26 043 0.34 0.39 223 b-h 224 a-f 223 cj 411 455 433 b-f
27 0.47 0.37 042 26.3 a-e 25.5 a-d 25.9 b-e 422 423 422 b-f
28 0.47 0.44 045 215 b-h 203 b-g 20.9 -k 422 427 425 b-f
29 0.50 0.36 043 26.2 a-e 24.6 a-e 254 b-e 3.66 3.73 3.70 ef
30 0.48 0.33 0.40 223 b-h 20.5 b-g 214 cj 422 423 423 b-f
31 0.48 0.35 042 19.5 c-h 19.3 b-g 19.4 el 3.88 4.00 3.94 b-f
32 043 0.32 038 17.3 c-h 17.0 g 17.1 gm 422 429 425 b-f
33 043 0.36 0.40 204 b-h 19.6 b-g 20.0 cl 422 434 428 a-f
34 043 0.32 037 27.7 a-d 27.1 a-c 274 b-d 4.00 420 4.10 b-f
35 0.45 0.36 0.40 19.2 c-h 186 g 189 el 422 420 421 b-f
36 0.47 0.32 0.39 19.6 c-h 21.0 b-g 203 ol 477 474 476 a-c
37 0.49 0.35 042 273 a-e 24.6 a-e 26.0 b-e 455 462 458 a-d
38 043 0.35 0.39 17.8 c-h 186 g 18.2 el 3.89 4,02 3.95 of
39 0.46 0.32 0.39 21.1 b-h 20.0 b-g 20.5 ck 455 467 461 ad
40 0.44 0.40 042 15.4 d-h 16.6 cg 16.0 I-m 3.99 430 414 of
41 037 0.39 0.38 18.8 c-h 183 cg 186 el 3.88 4,03 3.96 of
42 0.51 0.32 042 12.0 gh 126 fg 123 Im 3.55 3.65 3.60 f
43 0.47 0.34 0.40 25.3 af 243 a-e 24.8 b-g 3.66 3.53 3.59 f
44 043 0.41 042 25.1 af 25.0 a-d 25.0 b-f 444 447 445 a-f
45 0.49 0.38 0.44 17.7 c-h 18.0 g 17.8 el 477 466 472 a-c
46 0.50 0.46 0.48 17.8 c-h 17.9 g 17.8 el 5.13 5.10 5.13 a
Ort.  046A 0.36B 0.41 206 20.2 20.4 4.0 426 423
Lsd 0.13 0.12 0.01 12.7 11.42 1.33 1.46 113 0.14
Cv 13.1 15.62 14.26 286 26.25 7.49 16.1 12.33 14.36

Yillar:#** Hatlar:OD YilxHat:OD Yillar:OD Hatlar:** YilxHat:0D Yillar:OD Hatlar:** YilxHat:0D

*:P<0.05; **: P<0.01 hata sinirlari icinde birbirinden farksizdir.
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Cizelge 4. Mirdimuk hatlarinda tohum verimi ve bin tane agirligina ait degerler ve olusan gruplar
Table 4. Seed yield, thousand-seed weight, Duncan groups in Grass pea lines

Tohum verimi (kg/da)

Bin tane agirhdi (g)

Hatlar Yillar Ort. Yillar Ort.

2014 2015 2014 2015
1 488.0 b-j 266.6 c-h 377.3 b-j 82.1 cl 83.9 g-m 83.0 f1
2 370.0 d+j 263.0 c-h 316.5 e-k 79.8 cj 81.2 Iq 80.5 gl
3 240.0 j 209.6 e-h 224.8 k 77.6 d+j 80.4 Iq 79.0 h-1
4 330.0 f 200.3 f-h 265.1 h-k 714 hj 72.8 qr 72.1 Im
5 360.0 e 225.6 c-h 292.8 f-k 89.6 b-h 89.9 e-h 89.7 cg
6 236.7 j 214.0 d-h 2253 k 615 j 67.6 r 64.5 m
7 256.7 ] 214.3 d-h 2355 jk 75.1 f 76.9 k-q 76.0 il
8 513.3 a-j 2423 c-h 377.8 b-j 91.8 a-f 93.1 d-f 924 b-e
9 406.7 b-j 181.6 gh 294.1 £ 77.6 d+j 77.4 k-q 77.5 -
10 468.7 b-j 2326 c-h 350.6 d-k 83.0 g 84.6 £l 83.8 e-k
1 398.0 b-j 234.6 c-h 3163 e-k 74.0 £ 745 n-r 74.2 kI
12 417.3 b-j 274.6 c-h 346.0 d-k 853 cl 85.6 g-k 85.4 el
13 603.3 af 2326 c-h 4180 a-g 80.7 - 80.7 Iq 80.7 gl
14 406.7 b+ 239.3 c-h 323.0 e-k 74.0 f1 77.0 k-q 755 Kl
15 646.7 a-d 2703 c-h 458.5 a-e 82.8 cl 83.9 g-m 83.3 e-k
16 596.0 a-g 324.0 cf 460.0 a-e 75.3 f-1 75.6 m-r 754 kl
17 766.0 a 296.3 of 531.1 a 95.7 a-d 103.0 bc 99.4 b
18 4920 aj 265.0 c-h 378.5 b-1 89.6 b-h 91.5 d-g 90.5 of
19 554.0 b-h 210.6 d-h 382.3 b1 90.3 b-g 94.3 de 923 b-e
20 4333 b-j 2313 c-h 3323 ek 87.0 b1 87.4 el 87.2 e-h
21 531.3 a-l 2286 c-h 380.0 b1 85.8 cl 86.9 ej 86.3 el
22 484.7 b-j 243.6 c-h 364.1 b1 80.5 cl 81.9 h-p 81.2 gl
23 436.0 b-j 295.0 g 365.5 b-i 70.3 Ij 74.1 o-r 72.2 Im
24 4147 b-j 276.0 c-h 3453 d-i 76.3 e 78.1 k-q 77.21 -H
25 238.0 j 319.3 b-f 278.6 f-k 81.0 d-i 81.6 h-p 813 gl
26 3733 cj 267.3 c-h 320.3 e-k 80.8 cl 826 h-o 81.7 £
27 400.7 cj 216.6 ch 308.6 f-k 77.1 e 79.7 jq 784 h-l
28 653.3 ab 317.6 b-f 4855 a-d 96.9 a-c 98.7 cd 97.8 bc
29 619.3 a-e 227.0 c-h 4231 af 105.2 ab 110.1 ab 107.7 a
30 396.0 b-j 146.6 h 2713 gk 725 g 105.0 ac 88.7 d-g
31 651.3 a-c 347.6 bc 4995 a-c 109.2 a 1136 a 1114 a
32 4813 b-j 2983 g 389.8 b1 85.5 cl 85.1 f-l 85.3 e
33 387.3 b-j 333.0 b-e 360.1 f-k 82.0 cl 80.9 I-q 81.4 gl
34 364.7 e 258.6 c-h 311.6 f-k 73.7 f 759 m-r 74.8 kI
35 519.7 a-l 253.6 c-h 386.6 b1 77.0 e 80.8 Iq 789 h-l
36 560.7 a-l 261.6 c-h 4111 a-h 824 cl 83.1 g-n 8238 f-k
37 4207 b-j 2513 c-h 336.0 e-k 77.4 d+j 76.6 m-q 77.0 -
38 370.7 d+j 264.6 c-h 317.6 e-k 77.3 e 75.8 m-r 76.6 i
39 408.7 b+ 3133 b-f 361.0 ck 94.2 a-e 99.1 cd 96.7 b-d
40 312.7 h+j 265.3 c-h 289.0 f-k 723 g 732 p-r 728 Im
41 3237 g 4420 ab 382.8 b1 76.7 e 785 jq 77.6 -H
42 487.0 b-j 3086 cg 397.8 a-h 813 d-1 80.4 I-q 80.9 gl
43 386.0 b-j 179.0 gh 282.5 fk 75.9 el 76.6 Iq 76.2 i
44 345.7 e 146.6 h 246.1 I-k 76.5 el 77.8 k-q 77.2 -H
45 507.0 aj 3413 b-d 424.1 af 75.0 f 78.4 jq 76.7 i
46 513.0 a-j 506.3 a 509.6 ab 711 j 733 p-r 722 Im
ort. 447.1 A 263.8 B 355.5 81.2 B 83.7 A 824
Lsd 278.0 1314 24.04 1.83 0.86 0.15
Cv 289 23.18 28.46 10.53 482 8.11

Yillar:** Hatlar** YilxHat:**

Yillar* Hatlar** YilxHat:0D

*:P<0.05; **: P<0.01 hata sinirlari icinde birbirinden farksizdir.
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Oten ve ark.

Birinci yil hasat indeksi degerinin ylksek tespit
edilmesinin nedeni olarak tohum veriminin de yulksek
olmasini gosterebiliriz. Calismadaki hatlarin ortalama
hasat indeksi %41 olarak tespit edilmistir. Hasat
indeksini; Moneim (1992) %34, Kendir (1996) %23.2-
32.9, Sayar ve Han (2015) %32.0-% 42.8, Karadag ve
ark. (2012) %27.6-31.7) Buyukburg ve ark. (1996) %25-
37, Kendir (2000) %32.7-44.9, Karadag ve Buyukburg
(2003) Tokat'da %32.7-35.0, Yozgat'da ise %34.4-36.5
arasinda degistigini saptamigslardir. Arastirmalardan
elde edilen degerler calismayla uyum icerisindedir.

Bitkide bakla sayisi (adet)

Bitkide bakla sayisi 6zelligine ait ortalamalar ve
duncan gruplandirmalari Cizelge 3'de verilmistir.
Yapilan analiz sonucunda yil ve yil x hat interaksiyonu
onemsiz bulunurken, hatlar (P<0,01) 6nemli bulun-
mustur. Calismada ortalama bitkide bakla sayisi degeri
20.4 adet bitki olarak tespit edilmistir. Mirdiimukte
yapilan degisik calismalarda bitkide bakla sayisi; Bayram
ve ark. (2004) 36.1-78.3 adet, Kokten ve ark. (2011)
16.3-20.4 adet, Kendir (1996) 12.1-20.8 adet, Sayar ve
Han (2015) 20.0-34.0 adet, Kendir (1996) 12.1-20.8 adet,
GUl ve ark. (2004) 21.8-27.8 adet ve Giuindiz (2012) 21.9
adet olarak tespit etmislerdir. Ayrica, Milczak ve ark.
(2001) 17.9-24.0 adet ve Miki¢ ve ark. (2010) 18.3 adet
olarak tespit etmislerdir. Arastirmadan elde edilen
deger Bayram ve ark. (2004)'den dusiik bulunurken,
diger arastirmacilarin elde ettigi degerler ile benzerlik
gOstermektedir.

Baklada tane sayisi (adet)

Arastirmada  kullanilan  mirdimik hatlarinin
baklada tane sayisi verim degerlerine ait ortalamalar
Cizelge 3'de verilmistir. Arastirmanin yirttuldagi her
iki yllda da baklada tane sayisi verim degerleri
bakimindan hatlar arasinda istatistiksel olarak farkhligin
olmadigi gérilmektedir. iki yillik ortalamalarla yapilan
analiz sonucunda, yil ve yilxhat interaksiyonu 6nemsiz
bulunurken, hatlar (P< 0,01) 6nemli bulunmustur.
Yaptiklan calismalarda baklada tane sayisi degerini;
Yilmaz ve ark. (1996) 2.7-3.8 adet, Bayram ve ark. (2004)
2.1-3.6, Gul ve ark. (2004) 2.3-2.9 adet, Rybinski ve ark.
(2008) 1.1-3.4 adet, Bucak (2009) 2.5-4.3 adet, Gundiz
(2012) 2.7-3.0 adet, Kendir (1996) 3.0-3.8 adet ve Gedik
(2007) 3.0-3.8 adet olarak saptamislardir. Calismada
elde edilen baklada tane sayisi degeri Gl ve ark.
(2004), Rybinski ve ark. (2008) ve Giindiiz (2012)'den
yuksek bulunurken, diger calismalarla benzerlik
gostermektedir.

Tohum verimi (kg/da)

Mirdimdk hatlarinin tohum verimi degerlerine ait
ortalamalarla yapilan analiz sonucunda yil, hat ve

yilxhat interaksiyonu P<0,01 seviyesinde Onemli
bulunmustur. Calismada ortalama tohum verimi
degeri 355.5 kg/da olarak tespit edilmistir. Tohum
verimini; Karadag ve ark. (2012) 173.3-202.8 kg/da,
Karadag ve iptas (2007) 104.6-154.7 kg/da, Biiyiikburg
ve Karadag (2002) 110-119 kg/da ve Karadag ve
Buyukbur¢ (2003) Tokat'da 196.9-238.7 kg/da,
Yozgat'da 188.7-265.6 kg/da, Karadag ve Yavuz (2010)
Tokat'da 161.1 kg/da, Yozgat'da 95.5 kg/da olarak
tespit etmislerdir. Arastirmadan elde edilen tohum
verimi degeri, tim arastirmacilarin elde ettigi
degerlerden yiiksek bulunmustur. Bunun sebebi
olarak cevre faktori ve hatlarin genotipik ozellikleri
sOylenebilir.

Bin tane agirhg: (g)

Bin tane adirhd dederlerine ait ortalamalarla
yapilan analiz sonucunda, yil ve hatlar P< 0,01
seviyesinde onemli bulunurken, yilxhat interaksiyonu
onemsiz bulunmustur. Cizelge 4'de gorildugu Uzere,
iki yillik ortalama degerler bakimindan en dusuk bin
tane agirhgi 64.5 g ile 6 nolu hattan, en yuksek bin
tane agirhig@ ise 1114 g ile 31 nolu hattan elde
edilmistir. Ortalama bin tane agirhgi 82.4 g dir. Bin
tane adirhg degerini; Karadag ve iptas (2007) 93.0-
1619 g, Karadag ve Biyikbur¢c (2003) Tokat'da
148.71-161.18 g, Yozgat'da 171.44-182.34 g, arasinda
ve Altuntas ve Karadag (2006) 88.5 g olarak
saptamislardir. Calismada elde edilen bin tane agirhigi
degeri diger calismalardan duslktir. Bunun sebebi
olarak ta hatlarin tohum veriminin yuksek olmasi
gosterilebilir.

Morfolojik karakterizasyon degerlerine gore
kiimeleme analizi

Arastirmada kullanilan 46 adet materyale ait
morfolojik gézlem verileri degerlendirilmis ve NTSYS
paket programinda UPMGA (Unweighted Pair-Group
Method with Arithmetric Mean) ydntemine gore
yapilan dendogram Sekil 1'de verilmistir. Sekil 1'in
incelenmesi sonucunda; calisilan hatlar %86 ile %99
arasinda benzerlik goOstermisler ve 3 ana gruba
aynlmiglardir. Arastirmada kullanilan 1,8,11,13,14,15,
16,17,18,19,20,21,27,29,30 ve 37 nolu hatlar 1. grupta,
7 nolu hat 3. grupta ve kullanilan kontrol cesidi ile
diger hatlar 2. grupta yer almistir. Benkova ve ark.
(2001) 35 adet mirdimik hattiyla yapmis olduklari
calismada yerel populasyonlar arasinda farklliklarin
oldugunu, iclerinden H-17 nolu hat 6n plana ¢ikarken
4 farkli grubun olustugunu bildirmislerdir. Farkl
bitkisel materyallerle yapilan ¢alismalarda morfolojik
gozlem dederleri ile kimeleme analizi yapilip
dendogram olusturulmustur. Yapilan calismalarda;
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Aygtin ve ark. (2009) tarafindan Dogu Anadolu Bélgesi
basta olmak Uizere farkl bolgelerden toplanan 34 adet
domuz ayrniginin (Dactylis glomerata L.), morfolojik,
fenolojik ve diger tarimsal gozlemleri alinarak,
kiimeleme analizi yapilmis, farkl gruplarin olustugunu
tespit etmis ve 6ne ¢ikan hatlar ileri 1slah kademesine
aktarilmistir. Bilmez ve Sogut (2015) ise Tirkiye'nin
farkli bolgelerinden sagladiklari susam (Sesamum
indicum L. populasyonlarinin morfolojik 6zellikler
bakimindan karsilastirmasini yapmislar ve kiimeleme
analizi sonucunda, genotiplerin 6 ana grup icerisinde
yigilma gosterdigini ve bu gruplarin da kendi
icerisinde alt gruplara aynldigini tespit etmislerdir.
Benzer sekilde mirdiimikle yapilan bu calismada da
incelenen morfolojik 6zellikler agisindan varyasyonun
oldugu ve kimeleme analizi sonucunda 3 farkl
grubun olustugu gorilmektedir.

SONUC

Antalya kosullarinda bazi mirdimik (Lathyrus
sativus L.) hatlarinin verim 6zelliklerinin belirlenerek,
on plana c¢ikan hatlarin 1slah amach kullanim
olanaklarinin  arastinlmasi amaciyla yapilan bu
calismada; kullanilan hatlar icerisinde Umitvar c¢ok
sayida genotip bulunmaktadir. Bu baglamda, her iki
yildaki incelenen 6zellikler dikkate alindiginda, 15, 17,
20, 23, 25, 28, 31, 32, 36 ve 41 nolu hatlarin
arastirmada kullanilan standart (kontrol) cesitten daha
Ustlin oldugu ve yapilan kiimeleme analizi sonucunda
genetik varyasyonun genis oldugu gozlenmistir. S0z
konusu hatlarin islah programlarina alinip cesit tescil
edilmesi ve tohumluk tretimlerinin yapilmasi halinde,
birim alandan daha fazla verim alinmasina ve (lke
olarak ihtiyacimiz olan kaba yem (retimine katki
saglayacadi soylenebilir.
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Sekil 1. Morfolojik veriler kullanilarak olusturulan hatlarin morfolojik olarak benzerlik oranlarini gésteren dendogram
Figure 1. Dendrogram of morphological similarity rates of Grass pea lines
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ABSTRACT

In this research some characteristics including physical, chemical, and volatile
compounds of 1zmir Tulum Cheese; a Turkish artisanal cheese were studied. A
total of 37 samples, 21 produced from cow’s milk (CM), 16 produced from the
mixture of cow’s, sheep’s and goat’s milks (MM) were analyzed. The pH, titratable
acidity, dry matter contents, fat and fat-in-dry matter, salt and salt-in-dry matter,
total nitrogen, protein, Water Soluble Nitrogen (WSN), Soluble Nitrogen in
Trichloroacetic acid (TCA-N), Proteose-Peptone Nitrogen (PPN) values of 21
cheese samples produced from cow’s milk (CM) varied between 4.11-4.92, 0.522-
1.408%, 49.920-68.648%, 17.50-30.50%, 35.06-51.98%, 2.340-4.563%, 3.75-
8.66%, 3.29-4.29%, 20.99-27.37%, 0.47-1.21%, 0.32-0.91%, 0.12-0.46%,
respectively. In addition, characteristics stated above for a total of 16 cheese
samples produced from cow’s, sheep’s and goat’s milk (MM) varied between 4.01-
4.75%, 0.86-1.447%, 54.587-71.854%, 24.00-32.00%, 33.59-52.71%, 1.872-
5.265%, 3.02-9.65%, 3.37-4.31%, 21.50-27.50%, 0.56-1.29%, 0.34-1.03%, 0.12-
0.60%, and 14.51-33.78, respectively. Volatile aroma compounds of Izmir Tulum
Cheese samples were determined by gas chromatography (GC) using a solid-
phase microextraction technique. The GC data were analyzed by principal
component analysis based on their volatile profiles. Free fatty acids, esters,
aldehydes, and ketones became prominent as aroma fractions in Izmir Tulum
Cheese samples. It was also determined that the composition properties of aroma
compounds were affected by milk type and production method.

OZET

u calismada geleneksel bir tiirk peynir cesidi olan izmir Tulum Peyniri'nin

fiziksel ve kimyasal gibi bazi karakteristik ozellikleri ile aroma maddeleri
calisilmigtir. 21 adet inek siitiinden ve 16 adet ise inek, koyun ve kegi siitii
karigimindan iiretilen olmak iizere toplam 37 peynir ornegi analiz edilmistir.
Yalnizca inek siitii kullanilarak iiretilen 21 adet pH, titrasyon asitligi, kuru madde
icerigi, yag ve kurumaddede yag, tuz ve kurumaddede tuz, toplam azot, protein,
suda ¢oziinen azot, trikloroasetik asitte ¢oziinen azot, proteoz-pepton azotu
degerleri sirasiyla 4.11-4.92, %0.522-1.408, %49.920-68.648, %717.50-30.50,
%35.06-51.98, %2.340-4.563, %3.75-5.26, %3.29-4.29, %20.99-27.37, %0.47-1.21,
%0.32-0.91, %0.12-0.46 arasinda degisiklik gostermistir. Buna ek olarak, inek,
koyun ve kegci siitii karisimlarindan iiretilen toplam 16 peynir drneginde bu
degerler sirasiya 4.01-4.75, %0.86-1.447, %54.587-71.854, %24.00-32.00, %33.59-
52.71, %1.872-5.265, %3.02-9.65, %3.37-4.31, %21.50-27.50, %0.56-1.29, %0.34-
1.03, %0.12-0.60 ve 14.51-33.78 arasinda degisiklik gostermistir. Izmir Tulum
Peynirlerinin aroma maddesi profilleri kati faz mikroekstraksiyon teknigi ile gaz
kromotografisinde belirlenmistir. Gaz kromotografisinden elde edilen veriler
ucucu profillerine dayali temel bilesenler analizi ile analiz edilmistir. Tulum peyniri
orneklerinde serbest yag asidi, ester, aldehit ve ketonlar temel aroma fraksiyonlari
olarak dne ¢ikmis ve ayni zamanda aroma maddesi kompozisyon ozelliklerinin siit
cesidi ve liretim yontemlerine gore etkilendigini gostermistir.
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INTRODUCTION

Cheese manufacturing began in ancient times with
the practice of transporting milk in animal stomachs
and bladders. Over the centuries, cheese making has
been modified and refined. Today, at least 800
different types of cheeses have been identified
worldwide. Many cheese varieties which are known
only in restricted geographic areas in the world are
produced and consumed locally in small quantities.
There are over than 190 different cheese types
produced and consumed in Turkey today and most of
them are traditional cheese belonging to a specific
geographical province; however, three of them (White
Pickled, Kashar and Tulum cheeses) are the most
popular cheeses (Hayaloglu et al., 2007; Cakmakci et
al., 2008; Karagozlu et al., 2016). Tulum cheese, a kind
of local cheese produced in Turkey, has not been well
known elsewhere. It is preferred for its characteristic
taste and flavor (Gurses and Erdogan, 2006). Izmir
Brined Tulum is manufactured from raw ewes’ milk or
mixtures of ewes’ and goats’ or cows’ milk in the
Aegean region of Turkey, especially in Izmir, Aydin,
Manisa, Mugla and Denizli provinces and is also very
popular in other regions of Turkey (Hayaloglu et al.,
2007).

Tulum cheese is one of the most important types
of Turkish traditional cheeses. Its name appears to
derive from the word “tulum” which means animal
skin- bag. The cheese is matured for 90-100 days in
these skin bags. In recent years, some producers used
tinplate boxes for the maturation process of this
cheese. In this situation, the cheese is called “Teneke
Tulum” (canned Tulum). These two types of Tulum
cheeses have been classified as  hard cheese
according to their total solids content (Kinik et al.,
2005). However, Izmir Tulum Cheese is completely
different from Classic Tulum Cheese because of its
method of production and its characteristics. The only
similarity between these two varieties of cheese is
being produced in animal skins. In spite of the fact
that ewe’s milk in particular is preferred for the
production of Izmir Tulum Cheese, in general a mix of
ewe’s, goat’s and cow’s milk is used (Figure 1). The
production of both types takes place between the
months of March and July, when milk is plentiful
(Kamber, 2008).

The physico-chemical characteristics and aroma
compound profiles of Turkish Cheeses, such as White
Pickled, Kashar and Tulum Cheeses have been well
examined; however, a few researches has ever been
carried out on Izmir Tulum Cheese. Therefore, in this
study, it was aimed to determine some physicochemical
properties and aroma compounds of traditional Izmir
Tulum Cheeses that are offered for consumption in
Izmir.

Fresh raw milk
Heating (6§°C, 30 min)
Coolin(_l; (37°C)
Pre-ripening at 37£C until pH 5.8-6.1
Addition of rennet
Coagulation (50 min)
Curd cutting (1 cm x 1 cm x 1 cm) and hold the curd for 10-15 min.
Excess whey drainage
Curd draining under pressure (%5 kgm-2 until end of draining)
Fermentation (18-22°C for 12 hours)
Dry salting (30 glkg—1 NaCl w/w)

1
(18-22°C for 24 hours)

1
Packaging
!
Addition of brine (16%)
Pre-ripening (14-15°C for 1 week)

!
Storage (4-6°C)
Figure 1. Traditional Izmir Tulum Cheese production

MATERIAL and METHODS
Materials
Thirty seven Izmir Tulum Cheese samples

produced from only cow milk mixtures of cow'’s,
sheep’s or goat's milk mixtures were collected
randomly from several markets in Aegean region of
Turkey. The samples were about 1000 g, transported
in sterile plastic bags to the laboratory under aseptic
and refrigerated conditions (4°C). The analyses were
initiated immediately after the samples were brought
to the laboratory under cold storage conditions.
Before the analyses, the samples were taken to the
cold room and the edge of the cheese blocks and each
obtained sample was homogenized in a blender.

Physicochemical Analyses

The dry matter contents of the cheese samples
were measured by the gravimetric method; acidity
was determined titrimetrically as lactic acid %
(Kosikowski, 1982). Salt was measured according to
the method described in TSE 591 (Anonymous, 2006)
and the fat was determined by the Gerber method
using Van-Gulik butyrometer (Anonymous, 1978). The
pH of cheese was measured using a pH value with a
combined electrode (Hanna pH 211 Microprocessor,
Portugal). Total nitrogen (TN) levels of cheeses were
determined by Kjeldahl method (AOAC, 1990) using
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approximately 1 g of cheese. The water-soluble
fraction (WSN) was prepared essentially as described
by Ardé and Polychroniadou (1999), using 20 g of
cheese with 100 ml pure water. The mixture was
homogenized for 5 min using a SilentCrusher M
Ultraturrax (Heidolph Instruments, Germany). Water-
soluble N content of the cheese extract was
determined by the Kjeldahl method, using 10 ml of
cheese extracts (AOAC, 1990; Katsiari et al., 2000).
Additionally, proteose peptone nitrogen (PPN)
content was calculated by the derivation of NPN
content from WSN content (Gripon et al., 1975).

Volatile Aroma Compounds Analysis

The volatile compounds of Tulum cheeses were
determined with a solid-phase-microextraction (SPME)
method using a fiber (57348-U, Supelco Inc., Bellefonte,
PA, USA) coated with the sorbent material,
divinylbenzene/carboxen/polydimethylsiloxane. Volatile
compounds of Tulum cheeses were determined using
gas chromatography (GC) (Clarus 600, Pelkin Elmer
Inc, Massachusetts, USA) equipped with flame
ionization detector. A BP-20 wax capillary column (SGE
International Pty. Ltd., Victoria, Australia; 30m x 0.25
mm i.d.x 0.25 um film thickness) was used. Frozen
cheese samples, stored at -20 °C, were defrosted at 4
°C before the day of analysis. Cheese surfaces were
removed, samples were cut from the inside part of the
cheese and then, grated. Three grams cheese was
weighed into a 20-ml vial and a PTFE/butyl septum

was sealed with an aluminum crimp seal. Samples
were equilibrated at 65° C at 500 rpm for 30 min.
Then, fibre was inserted into the vial with using SPME
fibre holder. The samples, agitated at 500 rpm, were
hold with fiber at 65° C for 30 min. After 30 min the
fibre was inserted into the GC injector and held for 6
min. The injector port temperature was 250° C. The
temperature of GC oven was programmed as follows:
held at 40 °C for 6 min, then the temperature was
raised to 100°C with 5 °C/min and held for 2 min. After
raised to a final temperature of 250 °C (10 °C/min, held
for 4 min), carrier gasses were He with 1 ml/min and
H, with 1 ml/min flow rates. The analysis was
performed in two repetitions. The identification of our
chromatographic peaks was carried out by
comparison of their retention times using appropriate
standards (Sigma Chemical Company, St. Louis, MO,
USA) (Ercan, 2009).

RESULTS and DISCUSSION

The pH and Titratable Acidity

The pH and titratable acidity of Izmir Tulum Cheese
samples are shown in Table 1 for CM (cow milk)
cheese and MM (mix milk) cheese. The pH values
ranged from 4.11 to 4.92 for CM with average value of
4.36 and 4.01 to 4.75 for MM with average value of
4.40. Similar pH values were observed in both cheese
produced from cow milk and the cheese produced
from the mixed milk.

Table1. pH and acidity (lactic acid%) values of Izmir Tulum Cheeses (n=37)

Izmir Tulum Cheese samples made from cow’s milk

Izmir Tulum Cheese samples from mix milk type

Sample No pH Acidity (LA%) Sample No pH Acidity (LA%)
1 4.36 0.961 2 475 1.138
6 4.26 0.943 3 4.55 1.253
1 4.92 0.677 4 4.26 0.979
13 4.32 0.846 5 448 1.260
19 4.22 1.408 7 4.36 0.900
21 441 1.098 8 4.60 1.447
22 4.24 1.058 9 4.30 1.109
23 433 1.217 10 448 0.983
24 4.24 1.195 12 433 0.986
25 4.49 0.846 14 4.61 1.080
26 437 0.72 15 4.23 0.972
27 4.21 1.192 16 4.54 0.990
29 4.18 0.835 17 4.28 0.860
30 4.36 0.781 18 4.31 0.871
31 4.32 1.278 20 4.32 1.048
32 4.11 1.307 28 4.01 1.156
33 4.24 1.055
34 4.43 0.814
35 4.16 1.12
36 4.81 0.522
37 4.51 0.886
Average 4.36 0.989 Average 4.40 1.065
Maximum 4.92 1.408 Maximum 4.75 1.447
Minimum 4.11 0.522 Minimum 4.01 0.860
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The pH value of the cheeses was lower than those of
other studies on tulum cheeses (Hayaloglu et al., 2007;
Bayar, 2008; Aslaner, 2008). Titratable acidity of Izmir
Tulum Cheese samples had maximum 1.408% and
minimum 0.522% made from CM, maximum 1.447%
and minimum 0.860% made from MM. The average
titratable acidity of Izmir Tulum Cheeses made from
CM and MM were 0.989% and 1.065%, respectively.
Anonymous (2006) suggests that titratable acidity
values of tulum cheeses should not exceed 3% as
lactic acid in cheeses. The titratable acidity values of
[zmir Tulum Cheese did not exceed 3.0% as lactic acid
in cheeses. Hayaloglu et al. (2008) determined that
tulum cheese had maximum 1.53% and minimum
0.54% lactic acid. Aslaner (2008) found that titratable
acidity values of tulum cheese samples between
0.594-1.296%

Dry Matter, Salt and Fat Contents

Dry matter, salt and fat contents of CM and MM
Izmir Tulum Cheese samples were given in Table 2.
The average dry matter content of CM and MM Izmir
Tulum Cheese are 56.528% and 60.157%, respectively.
Total solid content of cheese is largely determined by
the length of syneresis (Uclincii, 2004). Therefore, the
difference in total solid contents is mostly related to

Table 2. Dry matter, fat, and salt content of Izmir Tulum Cheeses (n=37)

syneresis. Dry matter contents of both cheese samples
were in agreement with TS 3001 Tulum cheese
standard and but were not agreement with Turkish
Food Codex-Cheese Bulletin, 2015. MM Izmir Tulum
Cheeses had high levels of dry matter than those of
CM due to the higher solid content of sheep’s milk
compared to that of cow milk.

Cheese is a dairy product which is rich in milk fat
and casein constituents of milk. Especially solid
contents of sheep’s milk are higher in sheep’s milk
than those of cow’s milk. Salt plays a major role in the
texture, flavor and microbial quality of cheese. lzmir
Tulum Cheeses were analyzed for salt content and
it was found that average salt contents of CM and
MM Izmir Tulum Cheeses were 6.31% and 5.97%,
respectively. The maximum salt content of CM Izmir
Tulum Cheeses was 8.66% and the minimum salt
content was 3.75%. The maximum salt content of MM
[zmir Tulum Cheeses was 9.65% and the minimum salt
content was 3.02%. Anonymous (2006) stated that salt
content in dry matter of Tulum cheese should not
exceed 6%. Although the salt —in- dry matter levels of
all Izmir Tulum Cheeses varied within a large margin,
most of the cheeses did not exceed the upper limit
givenin TS 3001.

Izmir Tulum Cheese samples made from cow’s milk (CM) (%)

Izmir Tulum Cheese samples made from mix milk type (MM) (%)

Sample Fatin Saltin Dr Sample Fatin Saltin Dr
Nc? Dry Matter Fat Dry Matter salt Matter ’ Nc? Dry Matter Fat Dry Matter salt Matter ’
1 57.139 27.5 48.12 2.340 4.10 2 62.038 30.5 48.84 1.872 3.02
6 60.016 275 45.82 3.627 6.04 3 58.022 28.0 48.25 3.042 5.24
11 52.086 19.0 36.48 3.627 6.96 4 56.076 27.0 48.15 4.680 8.35
13 68.381 25.0 36.56 4.212 6.16 5 71.854 27.0 37.58 4.456 6.20
19 51.401 21.0 40.86 3.978 7.74 7 55.448 28.0 50.5 3.276 5.91
21 54.534 245 44.93 3.510 6.44 8 55.469 25.0 45.07 3.978 717
22 51.038 225 44.08 3.276 6.42 9 71.456 24.0 33.59 3.51 4.91
23 57.115 26.0 45.52 3.159 5.53 10 57.647 30.0 52.04 3.627 6.29
24 55.573 20.0 35.99 3.627 6.53 12 56.043 27.0 48.18 4.095 7.31
25 63.326 23.0 36.32 3.393 5.36 14 61.465 25.0 40.67 3.276 533
26 49.920 17.5 35.06 3.861 7.73 15 54.587 27.0 49.46 5.265 9.65
27 58.678 30.5 51.98 3.393 578 16 59.777 28.0 46.84 2.925 4.89
29 52.666 24.0 45.57 4.563 8.66 17 62.638 32.0 51.09 2.925 4.67
30 50.048 21.0 41.96 3.393 6.78 18 55.021 29.0 52.71 3.627 6.59
31 56.462 27.0 47.82 3.159 5.59 20 68.798 28.0 40.7 2.691 3.91
32 57.278 27.0 47.14 4.563 7.97 28 56.165 26.0 46.29 3.393 6.04
33 53.338 26.0 48.74 2.808 5.26
34 56.464 25.0 44.28 4.446 7.87
35 68.648 25.0 36.42 2.574 3.75
36 56.951 26 45.65 2.925 513
37 56.022 27 48.19 3.744 6.68
Average 56.528 24.38 43.21 3.532 6.31 Average 60.157 27.0 46.248 3.540 5.97
Maximum 68.648 30.50 51.98 4.563 8.66 Maximum  71.854 32.0 52.710 5.265 9.65
Minimum 49.920 17.50 35.06 2.340 3.75 Minimum 54.587 24.0 33.590 1.872 3.02

Fat content plays several important functions in
cheese; it affects cheese firmness, adhesiveness,
mouth-feel and flavor (Fox, et al. 2000). The average

fat-in-dry matter of CM Izmir Tulum Cheese was
43.21%. Maximum fat content was 51.98% and
minimum fat content was 35.06%. The average fat-in-
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dry matter level of MM Izmir Tulum Cheese was
46.24%. Maximum fat content was 52.71% and
minimum fat content was 33.59%. Turkish Tulum
Cheese Standard (Anonymous, 2006) suggested
that whole fat tulum cheese samples should have
minimum 45% fat in dry matter. Most of lzmir
Tulum Cheeses were in full fat cheese class. Bayar
(2008) compared tulum cheese produced with
traditional methods by using different packaging
materials and reported that the fat —in-dry matter
content of tulum cheeses produced with traditional
methods were 49.09% for plastic packaging and
44.83% for skin bag packaging at the end of the
ripening. Hayaloglu et al. (2007) stated that tulum
cheese had maximum 58.81% and minimum 52.79%
dry matter contents.

Proteolysis

Proteolysis is an essential biochemical process in
the ripening of most cheese varieties (Fox et al. 2000;
Pappa et al. 2006). Proteolysis, which contributes to
the development of cheese texture and flavor, is due
to the action of enzymes from coagulant, milk
(general plasmin), starter bacteria, the adventitious
nonstarter microflora an secondary starter (in some
cheese varieties). The extent of proteolysis varies from
very limited to very extensive. The pH 4.6 soluble
fractions contain all proteins except casein, all

Table 3. Protein, Total Nitrogen (TN), Water-Soluble Nitrogen (WSN),

Nitrogen (PPN), values of Izmir Tulum Cheeses (n=37)

peptides, amino acids and amine. These peptides and
amino acids are contributed by action of
microorganisms on the caseins and their peptides
(Tarak¢r and Kugukoner, 2006). Trichloroacetic acid-
soluble nitrogen fraction is also known to be an
indication of the amount of small peptides and amino
acids present in cheese. Therefore, their levels are
related to the ripening index.

Izmir Tulum Cheese samples were analyzed in order
to determine protein contents and ripening indices.
Table 3 shows the protein and nitrogen fraction values
of CM Izmir Tulum Cheese and MM Izmir Tulum cheese.
The average protein content of CM Izmir Tulum Cheese
was 24.48% while the maximum value was 27.37% and
the minimum content was 20.99%. The average protein
content of MM Izmir Tulum Cheese was 24.65% while
the maximum value was 27.50% and minimum content
was 21.50%. These protein content values were higher
than those of Erzurum Savak type cheese (Hayaloglu et
al., 2007). Hayaloglu et al. (2007) reported that Erzurum
Savak type cheese had protein content between 17.10-
19.46% at the end of the ripening period. Bayar et al.
(2008) found that at the end of the ripening time
protein content of tulum cheese samples which
produced from pasteurized milk and raw milk changed
between 28.05-30.87% for skin bag packaging and
23.85-26.66% for plastic packaging.

Soluble Nitrogen in Trichloroaceticacid (TCA-N), (Proteos-Peptone

Izmir Tulum Cheese samples made from cow’s milk (CM) (%)

Izmir Tulum Cheese samples made from mix milk type (MM) (%)

Sample No Protein TN WSN TCA-N PRN Sample No  Protein TN WSN TCA-N PRN
1 23.48 3.68 0.62 0.32 0.30 2 27.50 4.31 0.83 0.68 0.15
6 24.44 3.83 0.81 0.49 0.32 3 24.95 3.91 1.05 0.76 0.29
1 24.31 3.81 1.15 0.82 0.33 4 23.03 3.61 0.75 0.51 0.24
13 21.69 3.40 0.66 0.48 0.18 5 25.20 3.95 0.92 0.66 0.26
19 26.09 4.09 0.87 0.55 0.32 7 22.90 3.59 0.65 0.36 0.29
21 26.80 4.20 1.08 0.91 0.17 8 25.33 3.97 1.29 1.03 0.26
22 21.82 3.42 0.75 0.40 0.35 9 24.50 3.84 0.59 0.46 0.13
23 23.48 3.68 0.93 0.72 0.21 10 26.73 4.19 0.81 0.60 0.21
24 24.18 3.79 0.69 0.39 0.30 12 25.71 4.03 1.05 0.70 0.35
25 25.07 3.93 0.64 0.38 0.26 14 23.54 3.69 0.9 0.78 0.12
26 24.50 3.84 0.68 0.34 0.34 15 21.50 337 0.66 0.53 0.13
27 23.48 3.68 0.93 0.67 0.26 16 23.61 3.70 1.25 0.65 0.60
29 24.82 3.89 0.47 0.35 0.12 17 24.63 3.86 0.56 0.44 0.12
30 23.29 3.65 0.57 0.36 0.21 18 23.22 3.64 0.9 0.55 0.35
31 26.54 4.16 0.92 0.50 0.42 20 25.84 4.05 0.64 0.34 0.3
32 27.05 4.24 0.63 0.43 0.20 28 26.22 411 0.68 0.52 0.16
33 20.99 3.29 0.64 0.34 0.30
34 27.37 4.29 1.21 0.88 033
35 23.67 3.71 0.67 0.43 0.24
36 27.05 4.24 0.95 0.64 0.31
37 23.99 3.76 1.13 0.67 0.46
Average 24.48 3.84 0.81 0.53 0.28 Average 24.65 3.86 0.85 0.60 0.25
Maximum 27.37 4.29 1.21 0.91 0.46 Maximum 27.50 431 1.29 1.03 0.60
Minimum 20.99 3.29 0.47 0.32 0.12 Minimum 21.50 3.37 0.56 0.34 0.12
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Aslaner (2008) determined some quality properties of
Erzincan tulum cheese made from different milks by
using traditional method and applying heat treatment
and ripened in assorted packaging materials and
found that the average protein content of tulum
cheese samples were 29.92% at the end of the
ripening.

Average TN, WSN, TCA-N and PPN contents of CM
Izmir Tulum Cheese samples were 3.84%, 0.81%,
0.53%, 0.28%, respectively. Maximum values for stated
parameters were found as 4.29%, 1.21%, 0.91% and
0.46% while the minimum values were determined as
3.39%, 0.47%, 0.32% and 0.12%, respectively. Average

TN, WSN, TCA-N and PPN contents of MM Izmir Tulum
Cheese samples were 3.86%, 0.85%, 0.60% and 0.25%,
respectively. Maximum TN contents were 4.31%,
1.29%, 1.03% and 0.6%, respectively. Minimum total
nitrogen contents were 3.37%, 0.56%, 0.34% and
0.129%, respectively.

Aroma Compounds

Analysis of the volatile compounds of ripened
Tulum Cheeses points out several marker compounds
of maturation such as free fatty acids, ketones,
aldehydes, esters and others (Table 4). There are limited
data on volatile flavor compounds in Tulum cheese
(Hayaloglu et al. 2007).

Table 4. Aroma compounds detected in Izmir Tulum Cheese samples produced from Cow’s Milk (CM) and Mix Milk Type (MM) (n=37)

Aroma Components ™M MM
Acetic Acid 0.24+0.16 -
Butyric Acid 5.35+£0.26 3.68+0.71
Hexanoic Acid 25.74+2.59 28.12+2.34
Free Fatty Acids Heptanoic Acid 2.04+0.09 0.55+0.12
Octanoic Acid 18.42+0.58 27.24+2.17
4 Metil octanoic Acid 1.05+0.06 0.62+0.18
Decanoic Acid 26.42+0.48 16.51+0.40
Dodecanoic Acid 1.52+0.40 0.83+0.19
Acetone - 1.23£0.12
Diacetyl - -
Ketones Acetoine 0.91+0.03 2.64+0.34
2 Nonanone 1.65+0.17 1.59+0.41
2 tri Decanone 0.34+0.08 1.68+0.38
Hexanal - -
Octanal 0.10£0.02 0.15%£0.04
Nonanal - 1.05+0.44
Aldehydes Decanal 0.32+0.06 0.32+0.06
E-2-nonenal 0.20+0.01 -
(E,Z)-2,6-nonadienal 0.05+0.01 -
2-3 butanediale 1.02+0.12 6.89+1.33
e-2-decenale 0.42+0.16 1.18+£0.17
Etil butyrate - -
Etil hexanoate 0.85+0.15 1.05+0.06
Esters Acetyl acetate 1.530.85 1.1620.18
Ethyl octanoate 1.67+0.30 0.66+0.18
Ethyl decaoate 1.62+0.39 0.75+0.07
Ethanole 0.85+0.05 2.35+0.15
Isoamilalcohol - 0.15+0.01
Others D Limonen 0.06+0.01 1.49+0.07
& Decalactone 0.75+0.21 2.52+0.08
y Dodecalactone 2.32+0.14 3.27+0.52
4-Amino aceto heptane 0.76+0.46 1.33+0.09

The highest free fatty acids which were determined
aroma compound in Izmir tulum cheese were Hexanoic
Acid, Octanoic Acid and Decanoic Acid. On the other
hand, in Izmir tulum cheese which produced with mix
milk type, acetic acid was the highest level. Ketone

content of cheeses showed difference. While 2
Nonanone (1.65+017) was the highest level in
produced with cow milk cheese, Acetoine (2.64+0.34)
was the highest level in produced with mix milk type
cheese. The diacetyl was not determined in both
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cheese type. The aceton (1.23+0.12) was detected
only in mix milk type cheese. Aldehydes were higher
level in mix milk type cheese than cow milk cheese.
Especially, while content of 2-3 butanediale was
6.89+1.33 in mix milk cheese, it was below to
1.02+0.12 in cow milk. Ethyl butyrate which is
included of ester groups was not detected in both
cheeses. y Dodecalactone, Ethanole, & Decalactone
and 4-Amino aceto heptane was the determined
aroma compounds in cheeses. Results show that milk
type and manufacture methods in producing Izmir
tulum cheese is significantly effective on the
formation of aroma compounds.

Hayaloglu et al. (2007) has showed that the main
components were short-chain fatty acids, 2-butanone,
diacetyl, and primary alcohols in Tulum Cheeses. The
principal acids in Tulum cheeses were ethanoic and
butanoic acids. Several report show that ethyl esters
are very important in Tulum cheese aroma. Researcher
emphasesed that ethyl ester is very important in 16
esters such as propyl, and butyl esters. The
concentrations of ethyl acetate, ethyl butanoate, ethyl
lactate, propyl acetate, and 3- methylbutyl acetate
were high and were the principal volatile compounds
in the cheeses (Durlu-Ozkaya & Giin, 2014). The aroma
profile analysis of izmir Tulum cheese showed
that, the major volatile compounds of this cheese
were 2,2,4,6,6-pentamethylheptane, ethylhexanoate,
p-cresol,  y-dodecalactone, ethyltetradecanoate.
Furthermore, according to aroma extract dilution
analysis  (AEDA) results, diacethyl, 3-hydroxy
butanone, ethylbutanoate, 1-octen-on, acetic acid,
propanoic acid, butanoic acid, pentanoic acid and
hexanoic acid play an important role on aroma (Durlu-
Ozkaya & Giin, 2014; Avsar et al., 2009).

The origin of these volatile compounds could be
chemical and biological degradation of proteins and
lipids (Collins et al., 2003). Free fatty acids (FFAs), (even
numbered C2-C16, decanoic acid) saturated and
unsaturated aldehydes and ethyl esters are fat derived
flavor volatiles that play an important role in the
overall flavor of cheese (Alewjin et al., 2005). FFAs are
formed by oxidation and decarboxylation of fatty
acids (Marilley and Casey, 2004; Leuven et al., 2008).
Hexanoic, octanoic and decanoic acids are the most
abundant free acids present in ripened tulum cheeses.
A more intense lipolysis is produced in traditional
Turkish cheese varieties as in Tulum Cheese because
of using raw or thermized milk in the production and
longer ripening period. Hexanoic, octanoic, decanoic
and butyric acids were perceived as a mild to strong
goat-like, waxy and cheesy odor.

McSweeney and Sousa (2000) observed that linear
FFAs are generally produced from lipolysis of milk fat.
The source of FFAs can also be related to metabolism of
deamination of amino acids and lipid oxidation.
Similarities were found between FFA of Tulum Cheese,
Maltese goat milk, Minas, Jack, Blue cheeses containing
goat and sheep milk. Ketones such as acetoin, 2
nonanon, 2 tridecanon were found in volatile fractions
of Tulum Cheeses. The formation of methyl ketones is a
result of enzymatic oxidation of FFAs to (-ketoacids
and decarboxylation to alkan-2-ones with one less
carbon atom (McSweeney and Sousa, 2000; Ercan et al.,
2014). The odor intensities of tri-decanon and 2-
nonanone were significantly related to lipolysis. The
aroma intensities values of ketones changed between
medium to weak in cheese samples. Frank et al. (2004)
also stated that 2-nonanone was significant aroma
components in blue cheese. Gonzales De Llano et al.
(1990) reported that the odd carbon numbered ketones
especially 2-heptanone and 2-nonanone were the most
intensive volatile substances of artisanal Gambedo blue
cheeses. Similarly ketones were also found in the
volatile fraction of Tulum, Sepet and Gouda cheeses
(Hayaloglu et al., 2007; Leuven et al. 2008; Ercan et al.,
2014).

Weak flavor intensities of ethanol, isoamylalcohol,
O-decalactone, y-dodecalactone and 4 aminoaceto
heptane were also determined in Tulum cheese
produced from cow milk and cow/goat/sheep milk
blends and its flavor intensities were recorded as weak
(Chiofalo et al. 2004; Frank et al. 2004; Nougeira et al.,
2005; Attai, 2009; Ercan et al.,, 2014).

The esters in the volatile fraction of Tulum cheeses
were ethyl hexanoate, ethyl octanoate, ethyl dedecate
and acetilacetate. The flavor intensities of esters
appeared to be responsible for the characteristic fruity
and green odor. Esters are occurred by esterification
of alcohols, carboxylic acids or alcoholysis of alcohols
and acylglycerols and from alcohols and fatty acyl
coenzyme A derived from the metabolism of fatty
acids, amino acids and carbohydrates (Liu et al., 2004;
Ercan et al. 2014). Similar esters were determined in
Parmesan-Reggiano, Minas, Gouda and Domiati
cheeses (Collins et al. 2003; Qian and Reineccius, 2002;
Nogueira et al. 2005; Leuven et al. 2008). Octanal,
(E,Z)-2,6-nonadienal, 2-3 butanedial, 2-decenal, and
nonanal were aldehydes found in Tulum cheese. Since
their levels were too low, they affected the aroma of
Tulum cheeses with green and fatty odor. Carunchia
Whetstine et al. (2003) and Leuven et al. (2008) stated
that aldehydes affect the overall aroma of cheese
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especially containing goat milk. On the other hand,
aldehydes can be produced from transamination or by
Strecker degradation (Ercan et al., 2014). As a result,
the revealing aroma compounds of Izmir Tulum
Cheese are needed further investigate.

CONCLUSIONS

The present study represents knowledge about
some physicochemical properties and aroma
compounds of Izmir Tulum Cheeses produced from
cow’s milk and mix milk type in Turkey. A total of 37
samples; 21 produced from cow’s milk, 16 produced
from the mixture of cow's, sheep’s and goat’s milks
were analyzed and the examined physicochemical
parameters varied depending on the milk type
especially in the mixed milk type. Free fatty acid,
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ABSTRACT

n this study, public extension service was examined through interpretation of

data collected from 1104 extension workers in Turkey. Extension as a one of the
most important component in an AKIS is concerned with inducing people to
change their voluntary behavior through the dissemination of information and
adoption of new technologies. An AKIS is a network consisted of the different
actors and multidimensional perspectives. This study investigates the linkages,
integration and compatibility levels of extension in Turkish AKIS, and defines the
bottlenecks in the system. The components of the AKIS such as factors affecting
extension performance, information sources, extension methods, actor
effectiveness and compatibility were used in the multidimensional scaling (MDS)
analysis. According to the findings low technology adoption levels, mostly
focusing on production increases, limited local participation were emphasized as
the common disorders in Turkish AKIS. Extension activities must be based on the
objective oriented programming approach. Besides, empowering of local actors,
multi-stakeholder programming and evaluation process should be employed for
allowing to articulation of actors’ relations in the AKIS.

OZET

u calismada, Tiirkiye'deki 1104 yayimcidan derlenen verilerin yorumlanmasiyla

kamu yayim hizmetleri incelenmistir. Bilgi ile yeni teknolojilerin benimsenmesi
ve yayillmasi yoluyla insanlarin davraniglarini goniillii olarak degistirmelerini
saglayan yayim, Tarimsal Bilgi ve Enformasyon Sistemi’'nin 6nemli bir parcasidir.
TBES farkh aktorler ve ¢cok boyutlu bakis acilarindan olusan bir agdir. Bu calisma
Tiirk TBES'deki yayimin baglanti, biitiinlesme ve uyum diizeyleri ile sistemdeki
tikanikliklari tanimlamaktadir. TBES bilegenleri olan yayimin basarisini etkileyen
unsurlar, bilgi kaynaklari, yayim yontemleri, aktor etkinligi ve uyumu Cok Boyutiu
Olcekleme Analizinde kullanilmistir. Bulgulara gore, teknoloji benimseme
diizeyinin diisiikliigii, cogunlukla verimlilik artisina odaklanilmasi, yerel katilimin
sinirh olmasi Tiirk TBES'deki genel aksakliklar olarak belirlenmistir. Yayim
etkinlikleri hedefe yonelik programlama yaklasimina dayandiriimalidir. TBES'de
yerel aktorlerin giiclendirilmesi yaninda, aktorler arasi iliskilerinin eklemlenmesine
izin veren ¢ok paydash programlama ve degerlendirme siireci kullaniimahidir.

higher awareness of ecological impacts and the need

During the past century, agricultural extension
largely contributed to agricultural production and
development all over the world. Today, rural life
and agricultural production systems face many
new challenges on domestic and global context such as

for conservation of non-renewable resources, increased
concerns about quality, consistency, and safety of
products, public health, and international trade
competition etc. On the other hand the last few
decades governments and development agencies have
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placed much emphasis on discovering and diffusing
new knowledge and technologies to improve
agricultural production for the benefit of small farmers
in developing countries. These challenges demand a
higher level of integration of knowledge, information,
and services than is required for on-farm problems and
encourage the local participation, decentralization,
client oriented, and digitalized structures in extension
services (Csaki, 1999; Werrij, 2005; Hartwich and
Scheidegger, 2010; Falloon, 2011).

Extension as a one of the most important
component in an AKIS is concerned with inducing
people to change their voluntary behavior through
the dissemination of information and adoption of new
technologies (Blum, 1995). Visible extension efforts
started during 1900s as rural development initiatives
for development of individuals. Until 1970’s public
extension dominated almost all the developed and
developing countries. This ‘monopoly’ of public
extension is slowly diminishing from 1980’s with the
emerging elements of privatization and diversification
in the supply of extension services. Recent years
‘pluralistic extension’ is widely recognized in most
countries (Raj, 2010; Babu et al., 2015).

The traditional transfer of technology model is
being eclipsed by newer models which acknowledge
the overlapping of researchers, extensionists and
farmers. The approach recognizes that information
and knowledge provide a common denominator
among farmers, extensionists and researchers.
Agricultural Knowledge and Information System
(AKIS) model describes the two-way flow of
information and knowledge among the research,
extension organizations and farmers. In this sense, the
AKIS goes against the existing linear information
dissemination systems which were developed in most
national agricultural research systems under the
transfer of technology model. As a consequence, the
role of extension has been reformulated from a one-
way transfer of technology persuasive channel into a
two way channel for requests and answers which
facilitates the learning process for farmers, extension
staff and researchers. But the change from
disseminating to facilitating requires staff with
fundamentally  different attitudes, skills and
knowledge. From the point of view of the AKIS, and of
participatory research, the facilitator can be described
as a broker of information demands and supplies. The
model is aimed at supporting decision making,
problem solving and innovation in agriculture
(Christoplos and Nitsch, 1993).

Collaboration, bottom-up information flow and
horizontal linkages among the contributors should
characterize the model for sustaining the agricultural
extension information system. Collaboration with the
other organizations and institutions can enrich the
agricultural extension information system and their
capacity to enhance agricultural development
(Munyua et al., 2002).

Agricultural development of any country depends
on its AKIS performance. An AKIS is a network
consisted of the different actors/stakeholders and
multidimensional  perspectives  which include
relations, policies, sources of knowledge, methods of
communication, knowledge creating and information
sharing and exchanging, and decision making for
development (Islam, 2010).

The private sector has a role to support AKIS in
ways consistent with business objectives and
government policy is complementary with private
sector support for AKIS. Demand and supply on
knowledge market needs to match the activity of
‘traditional’ AKIS parties (research, extension) and
independent organizations (e.g., innovation centers,
within science parks, related to incubators) in today’s
agriculture (O'Reilly, 2010).

According to Perez, et al (2010), innovation is not a
linear process, in which research results are just
transferred to farmers by extension services. Innovation
is both about technology development and
institutional and organizational developments, and
thus can be considered an effective combination of
hardware, software and “orgware” Hardware refers to
technological part of innovations, whereas software is
the different types of knowledge that are shared by
different actors that participate in shaping the
innovation. “Orgware” refers to the “social and
institutional conditions that influence the development
of an invention into an innovation and the actual
functioning of an innovation”, where the other
dimensions are organized, shaped and negotiated, thus
the importance of a dynamic and tailored management
of innovation networks at different organizational
levels.

AKIS has reached more pluralistic structure
through the different stakeholders from pubilic,
private and NGOs especially in the developed and
some developing countries. AKIS has started to
transform “locked into old paradigms based on linear
approaches and conventional assumptions” into
agricultural innovation systems: knowledge to
innovation. The transformation increasingly requires
the effectiveness of existing public sector activities
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and articulation of relations among the actors in the
system (Blandford, 2011).

Agricultural extension is the primary delivery

system for information to farmers. Improving
agricultural production may not be achieved without
relevant and reliable agricultural information.

Extension organizations have the important role of
linking farmers to information on improved
agricultural technologies. This study describes the
linkages, integration and compatibility levels of
extension in Turkish AKIS which exists in agricultural
systems, and assesses their performance in order to
recognize and remedy bottlenecks in the system.

Agriculture takes a considerable part in Turkish
economy with a 7.5% share in GNP, 21.0% share in
employment, and 4.0% share in the export value.
Historical roots of agricultural services in Turkey go
back to middle 1800s (Anonymous, 1938; TUIK, 2015).
Extension activities in Turkey are dominated and
conducted by Ministry of Agriculture and Rural Affairs
(MARA) with its structure spread in provinces as 81
dependent directorates and 802 county directorates.
The structure of the MARA, which was reorganized in
1991, serves about 7,000,000 farmers with 6,965
agricultural engineers, 2,441 veterinarians, 3,828
agricultural and 1,819 veterinarian technicians, and
908 home economists (MARA, 2009). The public
agricultural extension service is expected to act as a
central mechanism in the rural development process.
Well organized and operated AKIS can help to reach
the agricultural development goals of Turkey. The
bottlenecks of Turkish AKIS have been investigated
and by considering the challenges in the world
agenda the solutions have been presented in this
study for increasing the effectiveness of Turkish AKIS.

MATERIAL and METHODS

The data of the two previous researches (Boyaci
2007; Boyaci and Yildiz 2007) were matched in the
study. There were two group extension workers as
public and contracted ones in public extension
services in Turkey. Integer and purposive sampling
methods were employed for defining the sample size
in these researches. Purposive sampling was used for
the selection of provinces according to the
agricultural zones for public extension services and
integer was used for interviewing with the extension
workers in these provinces. Three are seven
geographical regions and nine agricultural zones in
Turkey. In this study the data has been matched under
the geographical regions during the data analysis.
Nine provinces were selected from the zones

according to their agricultural production values for
designating the public extension workers. In addition
to the public extension workers, the other group was
the contracted extensionsts and all were targeted in
the study, too. While there were 1154 public extension
workers in these provinces, on the other hand the
numbers of contracted advisors reached 1023 in
countrywide. Although, all 2177 extension workers in
the groups were planned to include in both
researches; but 538 public and 566 contracted totally
1104 extension workers participated in the researches
(Table 1). The rate of return of questionnaires is about
51%. The advisors were employed as the contracted
base in public extension services for rural
development and extension project by Ministry of
Agricultural and Rural Affairs in Turkey in between
2004-2007. Following the project (after 2007) all
contracted advisors were appointed as the regular
extension staff in public extension services.

Table 1. Extension workers interviewed by the regions

Regions Frequency Percent
Marmara 146 13.2
Aegean 222 20.1
Mediterranean 83 7.5
Central Anatolia 158 14.3
Black Sea 236 214
Eastern Anatolia 107 9.7
South-Eastern Anatolia 150 13.6
Total 1102 100
Missing 2 -
Total 1104 --

Copies of the questionnaire were posted to the
advisors’ addresses and/or extension organizations.
Furthermore, up to 650 copies of the questionnaire
were filled in through face to face interviews. All field
level technical staff who works to enhance the living
standards of rural people was identified as
extensionist/extension worker in the study. The data,
including a Likert scale (a score ranging between 1
and 5) was analyzed and interpreted by using some
basic descriptive statistics, reliability analysis and
multidimensional scaling analysis. SPSS 11.0 was
employed for data analyzing in the study. Collected
data and the analysis results have been presented as
tables in the study.

Multidimensional scaling (MDS) analysis is a class
of procedures for representing perceptions and
preferences of respondents spatially by means of a
visual display. Perceived relationships among stimuli
are represented as geometric relationships among
points in a multidimensional space. MDS can be used
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to identify the positioning of current actors/elements
on these dimensions, the positioning of ideal
actors/elements on these dimensions (Malhotra,
1996).

In this study, the important components of an AKIS
such as actor relations/linkages, compatibility of actors,
extension methods for communicating with the
farmers and extension works were compared by using
the existing situations of the regional, national
structures and the ideal/intended model through
multidimensional scaling (MDS) analysis. Different
variables such as factors affecting the extension
performance, information sources, extension methods,
actor effectiveness and compatibility (relevance of
information and work with the actors) were used in the
analysis. During the formulation of ideal AKIS model the
values of Likert scale variables were recoded as 5 points
(1 point was only given to being faced with pressures
during extension activities). Adopter farmers and
time devoted to extension activities are the important

indicators for the success of an AKIS. In the modeling,
the rate of adopter farmers and time devoted to
extension were accepted as 80%, and time devoted to
bureaucratic works and self training of extension
workers were defined as 10% for each in the ideal AKIS.
The number of farm visits remained the same as the
national mean in the model.

RESULTS and DISCUSSION
General information on extension

According to the findings, in Turkey, the average
age of extensionists is 34.7, 26.2% are women and
about 69% of the extension staff graduated from
agricultural faculties and 15.3% of them also have a
master’s and/or Ph degrees. English is widely spoken
as a foreign language by the extensionists (Table 2).
Level of language proficiencies was found as 2.3 out of
five. This low level has a negative effect on following
the world agenda.

Table 2. Some personal characteristics of extension workers

Personal characteristics Frequency Percent
Public 538 48.7
Extension workers Contracted in public 566 51.3
Total 1104 100.0
Gender Male 806 73.1
Female 296 26.2
Agriculture 758 68.7
Faculty graduated Veterinarian 134 12.1
Others 212 19.2
Master or Ph Degrees Yes 169 15.3
No 935 84.7
Spoken languages English 858 86.2
German, French and others 138 13.8
Table 3. Reliability analysis
Variables Factors affectingthe Extension Information Effective Actors All variables
performance methods sources actors  compatibility
Items 12 10 8 13 9 52
Alpha* .8314 .8781 7091 .8394 .8269 .7079
Number 1104 1104 1104 1104 1104 1104
*Cronbach’s Alpha > 0.7

According to the test results variables and scales
were found as reliable in the study (Table 3). Following
the reliability test the multidimensional analysis was
done by using the variables at the Table 4. The variables
were divided into five groups such as factors affecting
the extension performance, extension methods
employed, information sources, effective actors, and
cooperation and harmonization during the extension
activities (Table 4). While factors affecting extension
performance, the effectiveness and relevance of actors
were examined separately, all five variable groups were

also used for comparing regional and national AKISs
with the ideal model in the study.

Occupational and economical satisfactions of
extension staff were found low levels. Furthermore, a
considerable number of extensionists face social and
political pressures during their activities. This situation
causes on performance decreasing in extension
services in Turkey. Extension staff should devote
almost all their working time exclusively to
agricultural extension activities. In this context,
the number of farm visits and time spent for farmer
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training are important indicators on performance
evaluation in extension organizations. The number of
farmers covered by an extension worker and the
numbers of farm visits vary considerably from place to
place, along with the density of population, roads, the
intensity of cropping, and the diversity of crops
grown. For example, more than 100 farm visits
(Expere, 1974), or 8-20 farm visits in a week (MARA,
1987) are reported as well enough by different
sources. On the other hand, extension staff in
European Union member states spends 75% of their
working time for extension activities (Boyaci, 1996).
According to the findings, extension workers spend
16.1 days for farm visits per month; devote up to 49%
of their time for farmer training in Turkey.

According to the extensionists, only 52.7% of the
farmers accept the extension advices in Turkey.
Traditionalism, low education levels and insufficient
information of farmers were mentioned by extension
workers in the study as the reasons for this low adoption
rate.

The public extension services have a dominant role
in the system. The extension services have been
influenced by general and training-visit approaches

which were employed in Turkey in the past few
decades. Public research institutes have dominantly
directed the priorities and the information flows in
developing countries (Rogers, 1993). According to the
findings, top-down approaches, limited farmer
participation, production oriented objectives and
intensive non agricultural responsibilities summarized
the current situation of public extension services in
Turkey. The initial focus of extension services in all
developing countries as well in Turkey is the
improvement of basic agricultural practices for
increasing yield and production. The farmers mostly
consult on conventional agricultural production
techniques. Unfortunately, the little space is given to
the human resources development or capacity building
topics in Turkish AKIS.

Although, the program helps to sustain
coordination of different actors in agriculture (Oakley
and Garforth, 1992), program preparing tendencies
were not found at the intended level in Turkey.
Negligence of objective oriented programming causes
to weak performance and irregular work loans and
disorders in the systems.

Table 4. The variables and national means for Multidimensional Scaling (MDS)

Factors affecting the Extension

Information

Actors

. Mean Mean Mean Effective actors Mean A Mean
extension performance methods sources compatibility
Occupational satisfaction 2.9 Individual 3.9 Books 4.0 Province 3.7 Province 3.9

interviews extension service extension service
Economical satisfaction 2.4 Farmers 3.2 Journals, 3.2 Countyextension 3.2 Countyextension 3.3
meetings magazines service service
Time for Extension 49.0 Visits 3.0 Internet 3.8 Head official of a 2.3 Head official of a 2.5
activities* district district
Time for bureaucratic 29.0 Brochures 2.4 Otherextension 3.0 Chambers of 1.7 Chambers of 2.0
work* workers agriculture agriculture
Time for self- 14.0 Posters 2.0 Subject matter 3.5 Farmers’ 1.9 Farmers 2.2
development* specialists cooperative cooperatives
numbers of farm visits** 16.1 Demonstratio 2.3 Research 2.8 Head official ofa 2.4 Head official ofa 2.8
ns village village
Extension objectives 2.1 Radio, TV 1.6 University 2.5 Farmers 3.8 Farmers 3.3
expectations
Issues consulted by 2.4 Noticeboards 2.0 Farmers 2.2 Observation of 4.0 Farmers 3.1
farmers extension worker circumstances
Rate of adopter farmers* 52.7 Telephone 2.0 Research 2.3 Governmental 25
institutes policies
Program preparing 3.4 Mobile phone 2.0 universities 2.0
Facing with pressure 2.6 Input sellers 1.8
Extension approaches 2.8 Private companies 1.8
Traders 1.6
*percentage; **numbers
The study puts forth that face to face boards are mostly located in public places such as

communication methods are intensively utilized, but
digital aids have limited use. There are some weekly
programs on local radio and television channels for
informing farmers about farming practices. The notice

coffeehouses, village administration offices. The plant
protection applications are mostly declared via the
notice boards in the villages. Recently, cell phones and
mobile phone text messages were became the
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important instrument for informing farmers about
plant protection applications, the weather reports in
some extension services.

Information and Communication Technologies (ICTs)
have considerable potential to deliver a number of
benefits that enhance the process of lifelong. The digital
extension methods such as internet, e-mail, mobile
phone, local radio-TV have limited usage in Turkish
extension services.

The actor linkages and collaborations are vital for
AKISs. Especially, interaction between research-
extension has been weak and is an institutional problem
yet to be resolved. According to the findings extension
workers mostly interaction with the department of
public extension organizations but, they have limited
collaboration with farmer organizations, private firms,
traders, universities during their activities. NGOs are
recognized in developing countries for reaching the
poor. NGOs also encourage empowering the local
people in rural development efforts (ISNAR, 1998).

Integration of extension services with other AKIS
actors

The public extension system generally perceived as
an agency for technology transfer, training, increasing
income of the rural people through timely supply and
services which in turn increases the nation’s agricultural
production and also it acts as a two way channel
through which it brings farmers problems, needs to the
research system for finding solution and developing
appropriate technology for the farming community.
Whereas, agribusiness firms mostly concentrates on
specific crops, which will be useful for their
export/processing industries and they concentrate
technology transfer to the particular crops with assured
market intervention (Christoplos and Nitsch, 1993). An
AKIS links all actors to promote mutual learning and
generate, share and utilize agriculture-related
technology, knowledge and information with the
purpose of working synergically to support decision
making, problem solving and innovation in a country's
agriculture (Roling, 1989; Perez, et al, 2010; Abudu,
2015). Some criteria such as system integration (strong
linkages between actors), availability (knowledge and
inputs available to the farmers), relevance (adequate
information for users) and institutional sustainability
(sustaining performance over time) can be mentioned
as the measures of an AKIS performance (Anonymous,
1990).

According to the MDS analysis, the perception of
actor effectiveness in the regional and the national
AKISs are quite far from the ideal model (Stress =.07688,

RSQ = ,99957 as shown in Figure 7). The pluralistic
structure was not established in the systems. Because of
weak cooperation and poor linkages among the actors
activities, from programming to conducting extension
activities are based on the central and top-down
structure of public mechanisms in the system. The
actors follow their own priorities rather than jointly
planning and action. Limited local participation and
interruptions on the integration with the markets and
private actors are the most important bottlenecks for
reaching the ideal AKIS in Turkey.
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Compatibility and the current view of the AKIS

Actor compatibility is another vital element for an
AKIS. In the system all the components must act in
harmony for increasing performance and creating
synergic effects. According to MDS analysis, although,
the regional and national structures are similar to each
other and all systems are far from ideal model (Figure 2).
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Figure 2. Actor compatibility in AKIS

Priorities of extension services and farmer organizations
were found as incompatible in the AKISs. Because of the
differences on organizational priorities the actors are
moving in the different directions even though they are
in the same train compartments. This tendency is
decreasing the collaborative and complementary
actions, and the performance in Turkish AKIS.

By considering the factors affecting the extension
performance, extension methods, information sources,
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effective actors and actor compatibility were also
investigated in the study. According to the findings the
regional and national systems are far from the ideal
situation (Figure 3).
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Figure 3. Existing situation in AKIS

Unfortunately, actor relations and cooperation are
not at intended level in Turkish systems. Information
sources are mostly limited with the public specialists.
Top down information flows bound the systems with
public research institutes and extension organizations.
Leading powers of innovative economies as the
universities and other private actors have limited roles
and collaborations in the system. According to the
information sources of extension workers universities
and research organizations were not sufficiently
articulated into the systems in Turkey.

Extension methods employed are mostly traditional
such as individual, farmers meetings, etc. Limited local
participation as a significant bottleneck in the AKISs
causes low level adoption and poor linkages between
the actors. There are not regular bottom-up processes
for defining extension and research agendas. According
to Roling (1988), the best extension systems in the
world develop where farmers are organized and able to
lobby for the technical assistance which they consider
priorital. Farmers have a wealth of agricultural
knowledge used in many farm operations that
extension rarely tapped. Recognizing and officially
acknowledging farmer input in agricultural extension
information system can be significant in extension
program planning efforts. According to Munyua,
Adams, and Thomson (2002), effective partnerships will
need to be supported by extension policy that
recognizes the potential contribution of each
institution in the agricultural development process.

CONCLUSIONS

The improvements in agricultural development
approaches and alternative systems are not just a
question of technology there are important social,
economic and institutional issues as well. Extension’s

mission is to develop a holistic and multidisciplinary
plan that focuses on agricultural development. In
addition, extension must design collective programs
by considering the voices from different actors with
different expectations.

According to the findings low technology
adoption levels, focusing on only production increase,
limited farmer/local participation have been
emphasized as the common disorders in Turkish AKIS.
The important weaknesses of Turkish AKIS can be
summarized as below:

e Low occupational satisfaction and motivation levels
of the extension workers

e Social and political pressures during the extension
activities

e Limited farmer visits

e Weak links between the actors

e Extension activities mostly based on top-down
approach

e Farmers, NGOs and private actors have limited
effects on preparing and evaluating extension
programs

e Actors act with the different priorities

e Extension activities mostly focus on yield and
production increases but, limited efforts for capacity
building and empowering the local actors in rural

Based upon the findings and recent improvements
in the world agenda, some suggestions can be made for
articulation of actor relations in AKIS as follows:

e Reaching to the ideal situation, individually
extension must employ well educated staff on
communication and participatory  extension
approaches.

e Creating a favorable reward system for the staff
motivation.

e By considering the locations more flexible and
participatory approaches must be employed in the
systems.

e (Capacity building must be the priority for creating
interactive and sustainable AKIS.

e The recent improvements in agriculture such as
sustainable farming practices, health and safety
farming skills must be addressed as top priorities
during in the planning phase.

e Extension activities must be based on the objective
oriented programming approach. This planning
procedure will help to define the collaboration and
responsibilities of the actors in the system. The work
loans of extension staff can be described in the
planning phase, too.

e Partnership involving farmers and
organizations between extension services.

farmers’
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e Forming of local advisory committee will support to
cooperation between the actors. This structure will
create an extensive consultation and cooperation
atmosphere in the AKIS.

e Horizontal linkages can entail collaborative
arrangements between public and private actors to
strengthen their relative advantage in specific
information areas.

e Extension is a long term process and needs regular
monitoring of the results of activities. Forming an
appropriate and multi-stakeholder planning and
evaluation process will also encourage the
interactions and linkages in the AKIS.

communication
supported for

information and
(ICTs) must be

e Usage of
technologies
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ABSTRACT

he aim of this study is to determine the views of the warehouse receipt

system and the expectations of olive oil producers in Turkey. To carry out
the research, 53 randomly selected olive oil firms were visited, and through
face-to-face meetings with the managers the relevant questionnaires were
filled in. The five-point Likert Scale was used to measure the producers’ views
regarding the warehouse receipt system. The analysis of the variance, the
Kruskall-Wallis and the Chi-Square tests were used in order to analyse
difference between the groups of managers in terms of their views of licensed
warehousing. As a result of the research, it was determined that in general,
olive oil producers have no knowledge about the warehouse receipt system and
its functioning. In order to both implement legal regulations and to ensure the
expected benefits from the system, it was recommended to inform all the
stakeholders in the sector on the issues related to the system.

OZET
Bu calisma nin amaci, Tiirkiye’de zeytinyagi sanayicilerinin lisansh depoculuk
sistemi hakkindaki goriis ve beklentilerini belirlemektir. Arastirmada tesadiifi
olarak secilen 53 zeytinyagi isletmesi ziyaret edilmis ve amaca uygun hazirlanan
anket formlan yoneticilerle yiiz yiize gorisiilerek doldurulmustur. Sanayicilerin
lisansh depoculuk sistemine iligkin goriislerinin dlciilmesinde Begsli Likert Olcegi
kullanilmigtir. isletme yoneticilerinin lisansh depoculuk hakkindaki goriisleri
acisindan temel ozellikleri gruplandiriimis; elde edilen gruplar arasinda farklilik
olup olmadigini belirlemek icin Varyans (one-way Anova), Kruskall-Wallis ve
Khikare analizleri kullanilmistir. Arastirma sonucunda, zeytinyagi sanayicilerinin
genel olarak lisansh depoculuk sistemi ve isleyisi hakkinda bilgi sahibi olmadiklari
belirlenmistir.  Yasal diizenlemelerin hayata gegirilebilmesi ve sistemden
beklenen faydalarin saglanabilmesi igin, sektordeki tiim paydaslarin sistemle ilgili
konularda bilgilendirilmesi onerilmektedir.

by Spain, 14.0 percent by Italy, 9.5 percent by Greece,
6.7 percent by Turkey, 6.4 percent by Tunisia, and 5.2
percent by Syria. Turkey, with its average production of

Approximately 70 percent of the world’s olive
production area, which is 10 million hectares, is in the
Mediterranean region. There are 26 countries in the
world that produce olive oil in an economic sense (FAO,
2015). The larger part of approximately three million
tons of the world’s olive oil production is concentrated
in six typical Mediterranean countries. According to the
data given by the International Olive Council (I0C) in
2015, 42.4 percent of the total production is provided

over 191 tons per year, ranks fourth among the olive oil
producing countries (IOC (a), 2015). The producing
countries make a significant contribution to the
economy by exporting a certain proportion of their
production (I0C (b), 2015). However, due to the fact
that an olive tree is a plant that shows some periodicity
(Lavee et al., 1997), some difficulties in the olive oil
trade may arise. Therefore, the warehouse receipt
system is expected to make a contribution to the olive
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oil production along with both the domestic and
international olive oil trade. The olive oil trade in Turkey
often experiences a loss of existing markets and an
inability to carry out a sustainable olive oil trade
particularly due to the lack of guarantee of crop in
those years with a small harvest. In addition, olive oil
stored in poor conditions, without being subjected to
classification, significantly loses its market value. As a
result, on account of a serious tendency in foreign
markets - especially in recent years - to consume high-
quality food, low-quality olive oil produced in Turkey is
not given preference, and considerable financial losses
emerge.

The use of licensed warehousing, by improving the
transparent trade share of agricultural products and
shortening the chain between producers and dealers,
makes it possible to secure significant gains by
postponing product sales (Coulter and Onumah, 2002;
La Grande, 2002; Lyimo, 2009; Karabas and Gdrler 2010;
Tosun et al., 2014). In the warehouse receipt system,
producers and traders, reliably, electronically when
necessary, without any limitations, and in a short period
of time, have access to product varieties in the
demanded quality and quantity. By means of the
existing electronic product certificates, they get an
opportunity to predict the future market situation and
to obtain credit under suitable conditions also (Carter
and Waters, 2004; Coulter, 2009; Hollinger and Rutten,
2009). To minimize price fluctuations observed in the
agricultural products and the price risk for the farmers,
producers, and the others dealing with the trade of
those products, as well as to secure themselves, the
“Futures Contracts” may be used (Lacroix and Varangis,
1996; Erbay, 2007; Unal, 2011). On the basis of the
futures, the cost of the future transactions may be
identified today and agreed on (Tekge, 2006).

By means of the warehouse receipt system,
manufacturers can use the products stored as a credit
deposit. Thus, the input can provide low costs and
ensure much faster and more economical credit flow. In
addition, the sales of products at reasonable price can
be provided (Martin and Bryde, 1999; Carter and
Waters, 2004; Saran et al., 2005).

With the implementation of the warehouse receipt
system, the existence of a certain guarantee system and
working compensation fund provides - from the point
of view of the banks - a reliable legal environment,
which is suitable for interference (Martin and Bryde,
1999; Carter and Waters, 2004; Onumah, 2010).

The current lack of a specialized commodity
exchange in Turkey is being compensated by means of
the existing commodity exchanges. In fact, the

specialized commodity exchange and the warehouse
receipt system are inseparable as none of them can
succeed without the other (Uziimoglu, 2008; Saygilier,
2009).

Based on the importance of the issue, and on the
world developments, an “Act on Agricultural Products
Licensed Warehousing Law” No. 5300 was published in
the Turkish Official Gazette No. 25730 on February 17,
2005. In parallel with this, the first licensed olive oil
warehouse in  Turkey was established by
Marmarabirlik on June 3, 2011 (GTB, 2013). However,
this licensed warehouse has not come into operation
yet. Afterwards, the “Comminiqué on Licensed Olive
Oil Warehouse”, which was published in the Official
Gazette of the Republic of Turkey on April 12, 2013,
took part in the legislation of the warehouse receipt
system for olive oil (Official Gazette, 2013). Currently,
in different production regions - and also in the lzmir
province - initiatives for the establishment of the olive
and olive oil licensed warehouses are now in progress.

The aim of this research is to reveal the views of
the warehouse receipt system and the expectations of
olive oil producers in Turkey. The possible
contribution to the latest developments to solving
problems, which arise in olive oil production in Turkey,
have been investigated at the level of the producers
within the scope of the Izmir province. The Izmir
province, as well as being an important olive oil
producing region, plays a great role in terms of the
olive oil trade. The population potential, the
transformation of the province into an important
consumption center, and the ports there, make it an
attraction center for investment from the point of
international trade.

Continuation of infrastructure works in Turkey is
required for the system to work as a whole, and the
interest in the issue of the sector stakeholders in Izmir
increases the value of the arisen data and information
on this subject. The absence of published research
related to the warehouse receipt system in countries
that are leading in the olive oil production and trade,
as well as in Turkey, is another aspect which increases
the importance of the study.

Taking Izmir province as a geographical work area,
the stakeholders in the sector include olive oil
producers and representatives from the relevant
institutions and organisations (The Izmir Province
Directorate of Food, Agriculture, and Livestock; the
Olive Research Institute; the Izmir Commodity
Exchange; Aegean Exporters Associations, and the
Izmir Chamber of Commerce).
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MATERIAL and METHODS
Material

The main material for the current research is the
results of the survey conducted among the owners of
the olive oil producing firms in the Izmir province. The
secondary source data used in the study were written
resources on this subject and the registered data and
information provided by the institutions and
organisations related to olive oil production (The Izmir

Province Directorate of Food, Agriculture, and
Livestock, the Olive Research Institute, the Izmir
Commodity Exchange, the Izmir Chamber of

Commerce, the Aegean Region Chamber of Industry,
the Agricultural Sales Cooperatives Union (TARIS), and
the Aegean Exporters' Associations). The survey for this
research was completed in 2013.

Methods

Producers’ survey questions, that are the source of
the original data obtained from the survey, are formed
by means of the interviews conducted with the sector
representatives. Through the interviews with the
representatives of the institutions or organisations,
which are either directly or indirectly related to the
subject, information about the expectations from the
warehouse receipt system, problems in system
development and solution suggestions, were gathered.
In this context, a total of nine interviews with the
managers of the lzmir Commodity Exchange (ITB), the
Agricultural Sales Cooperatives Union (TARIS), the Izmir
Province Directorate of Food, Agriculture, and Livestock
(GHTB), the Directorate of the Olive Research Institute
(ZAE), and the Aegean Exporters' Associations (EIB)
were conducted. In accordance with the information
obtained from the interviews, and the review of the
literature related to this subject, questionnaire forms
were composed of face-to-face meetings with the olive
oil producers. At the beginning of the survey, three
testing questionnaires were composed, and according
to the results of the probation survey, the final
questionnaire was reviewed and corrected.

According to data from 2012, it was identified that
223 olive oil firms were located in the Izmir province
(GTHB Izmir Province Directorate, 2012; EBSO, 2012; EIB,
2012; 1ZTO, 2012). A proportional sample formula was
used for the determination of the number of firms
participating in the survey (Newbold, 1995).

Np(l—p)
(N =D > +p(1— p)

n= sample size
N= population

p= Shows the ratio included in the sample firms
with the preferred characteristics in the main mass. To
reach the maximum volume of the sample, p was
determined to be =0.5

o2, The variance of the population

The sample size, with a 90 percent confidence
interval and a 10 percent margin for error, was
calculated to be 53. The firms participating in the
survey were chosen randomly. It was discovered that
17 out of the 53 firms, along with olive oil
manufacturing, were engaged in olive oil export. In
the measurement of the producers’ views and
knowledge level of the system, the five-point Likert
Scale was used with 1 as “very low” and 5 as “very
high” (Malhotra, 1996; Gliris and Astar, 2014).

In the research, the firms and firm managers were
grouped according to the basic features. The research
was examined statistically to find out whether or not
there was any difference between the obtained
groups. To divide the firms into groups, basic
statistical indicators, such as actual capacity, machine
capacity, skewness, kurtosis, and the frequency
distribution for business size measurements such as
employee numbers and warehouse capacity were
calculated. According to the obtained results, the
storage capacity was deemed as the major business
classification criteria. In accordance with this, the firms
were divided into three groups (Table 1).

Table 1. Classification of the olive mills according to the storage
capacity

Firm groups Olive ?il storage Nurtlber %
capacity (ton) of firms
1th Group 20 tons and less 16 30.19
2" Group Between 21 an 49 tons 22 41.51
3th Group 50 tons and more 15 28.30
Total 53 100.00

The compliance of the normal distribution of
continuous variables was determined by the
Kolmogorov-Smirnov test (Kalayci, 2008). The analysis
of the variance (the one-way Anova) was used for
variables with a normal distribution, and the Kruskall-
Wallis test (Gliris and Astar, 2014) was applied for
those with a non-normal distribution. By means of the
various variables related to the managers (age, and
educational level, etc) and the firms (machine
capacity, and number of employees, etc.), the Chi-
Square (independence) test was used for the discrete
variables to analyse whether or not there was any
difference between the groups in terms of the firm
managers' views and knowledge level of licensed
warehousing. The variables and groups of variables
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examined by using the Chi- Square test are shown in
the Table 2. These groups were analyzed in terms of
the views and knowledge had about the warehouse

receipt system of olive oil producers, and only
significant results are presented in the Tables in the
study.

Table 2.Variables examined by the Chi-Square test and groups of variables

Name of variables Groups related to variables N
1th Group: 50 and below 27
Age (year)
2" Group : 51 and over 26
: pri i 29
Educational level 1th Group: primary, secondary and high school
2" Group: undergraduate and graduate 23
1th Group : 8 and less 16
Work experience (year) 2" Group: between 9 and 20 18
3" Group: 21 and more 19
: 32
Working time in the firm (year) 1th Group: 10 and less
2" Group : 11 and more 21
: i 27
Year of establishment of the firm 1th Group: 2000 and earlier
2" Group : after 2001 26
: 15
Machine capacity (ton/day) 1th Group: 50 and less
2" Group : 51 and more 35
: 1
Number of employees 1th Group : 7 and less
2" Group: 8 and more 29

RESULTS
General Characteristics of the Olive Mills

Almost all the olive mills examined in the lzmir
province apply a modern continuous machinery
system. Generally, the olive mills are small family
companies, which lack professional management.
Some of the examined olive mills, apart from the
extraction, are also engaged in bottling, branded
bottling and retailing. Three of these firms are members
of TARIS, and one of them is a development
cooperative of the village where it is located.
Considering membership in  organisations and
institutions, there is a strong tendency towards
Chamber of Commerce and Chamber of Industry
membership.

It was identified that in season, 55 percent of the
examined olive mills employ between five and nine
workers, 20 percent employ four or less, and 25 percent
employ 10 or more workers. It was determined that
these olive mills work approximately 11 hours per day
during season, and just 38 percent of the firms employ
their workers in off-season. Evaluating olive mills in
terms of the number of the farmers processing raw
olives, it was detected that 37 percent work with less
than 500 farmers, 34 percent work with 500-999
farmers, and 29 percent work with 1000 farmers and
more.

At the present time, in agricultural and food
marketing, the presence of the Food Safety and Quality
Assurance System Certificate is considered quite
important (Savran and Demirbas, 2011; Cukur et al.,

2015). Quality assurance concentrates on all the
functions of the firm in the direction of the same goal to
satisfy the customer’s needs in terms of product or
service both fully and accurately (Anonymous, 2013).
Just 36 percent of the examined olive mills had the
Quality Assurance System Certificate, and 30 percent
the Food Safety System Certificate. It was identified that
37 percent of the firms that had the Quality Assurance
System Certificate hold TSE, 95 percent hold the ISO,
and 21 percent hold other Quality Assurance System
Certificates. Approximately 91 percent of the
warehouses belonging to the firms underwent quality
classification. Moreover, 47 percent of the olive mills
made use of the laboratories, and it was identified that
20 percent of them had their own.

The Main Problems of the Olive Oil Firms

In order to understand the producers’ views and
expectations from the system better, their primary
problems were included in this section. The main
problems for the producers in the context of the
current study are the following: sales (32.08 percent),
market organisation (32.08 percent), price (24.53
percent) and storage (18.87 percent). In accordance
with these results, it is obvious that the warehouse
receipt system will make a significant contribution to
the sector.

Views of Warehouse Receipt System and
Expectations of the Olive Oil Producers

All the firms examined were managed by the
owners. The average owners’ age was 48.85 years.
The age ratio was determined as the following: 6
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percent- under 30 years old, and 19 percent - over 61
years old. In accordance with this, it can be stated
that the greater proportion of the owners are in the
middle age group. It was seen that in general, the
producers have no knowledge about the warehouse
receipt system and its functioning. The knowledge
level, measured by the Five-Point Likert Scale with
the average as 1.55, can be stated to be low. Some
information about the warehouse receipt system was
briefly given to the producers who participated in
the survey. Afterwards, by means of the analysis
made in accordance with the producers’ age, a
difference in terms of willingness to establish and
participate in licensed warehousing between the
groups 50 and below and 51 and over was identified
(Table 3). According to this, a willingness to establish
and participate in licensed warehousing increases
with the producers’ age. Consequently, from the
point of the producers that are experienced in
solving problems arising in the sector, it can be stated
that the warehouse receipt system was detected as
positive.

The average duration of education for the firm
managers was 10.56 years. Although all the producers
proved to be literate, their general educational level
was not as expected. The ratio of the educational level
of the producers was determined as the following:

about 39 percent- primary and secondary school, 29
percent- high school and undergraduate, and 33
percent- graduate. A significant connection between
the size of the firm (the warehouse capacity of the
olive mill) and the producers’ duration of education
was identified. In accordance with this, the
educational level of the owners of the firms with a
warehouse capacity between 21 and 49 tons was
found to be lower. The owners of the firms with
warehouse capacity < 20 tons or = 50 tons were found
to have a higher educational level. This, in fact shows
that the entrepreneurs with a high educational level
started giving an importance to olive oil processing. It
can be seen that in this group of firms, the youngest
age group was found. The average firm managers’
work experience in the current firm was 13.40 years
(Table 4). In terms of work experience in the same
firm, this period can be considered long, which results
from the fact that the firms are largely managed by
the owners, and professional management was not
given a place to in small- and medium-sized
companies. After being informed about the system,
60 percent of the producers were found to be willing
in terms of the warehouse receipt system
participation, while 21 percent were unwilling. The
rest of the respondents were hesitant.

Table 3. Producers’ willingness to establish and participate in licensed warehousing according to the age

A Willingness Chi-Square
9e Willing Unwilling or Hesitant Value Deg. of freedom p*
50 and below 12 15
5.840 1 0.016
51 and over 20 6

* Those ones who selected the “hesitant” option were put into the “unwilling” group.

Significant for P < 0.050

Table 4. Some characteristics of the producers of the examined firms

Firm groups Age Education* Work experience in
(year) (year) the firm (year)

1th Group (warehouse capacity < 20 tons) 44,07 13.53 11.07

2nd Group (w. capacity 21-49 tons) 51.55 8.68 16.09

3d Group (w. capacity = 50 tons) 49.62 10.33 11.87
General Total (n=53)* 48.85 10.56 13.40

P value** - 0.02 0.701

Chi- Square Value - 12.272 0.710

P value*** 0.157 - -

F value 1.925 - -

* Producers’ duration of education was evaluated
*** One-Way Anova test

Producers Views on Advantages of the
Warehouse Receipt System

The producers’ expectations from the warehouse
receipt system were analyzed by means of the Likert
Scale. With the implementation of the system, the
producers expected the following: an increase in the

via N=52 ** Kruskal -Wallis test

Significant for P < 0.050

amount of marketed quality olive oil (4.65), a decrease
in price fluctuation which occurs within the year
(4.47), a decrease in quality losses caused by storage
(4.47), an accurate and timely loan usage facilitation
(4.18), an increase in the profit obtained from olive oil
production (4.05) and a decrease in the market loss
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problem in the olive oil trade caused by periodicity
and a supply imbalance experienced in the season
(4.00) In addition, it causes a positive effect on the
increase in olive oil and boutique production as well as
on the sales season prolongation (3.67), which is also
another important issue for the managers to
concentrate on (Table 5).

Producers withheld their judgements about potential
problems or disadvantages that may be associated with
the implementation of the warehouse receipt system;
however, they expressed an opinion on some problems
that may arise (Table 6). Among these problems, the
most significant (with a value of 2.76 on the Likert Scale)
is the “delay of system establishment in Turkey”.

Table 5. The producers’ views of the warehouse receipt system and advantages of the system

1 2 3 4 5 N* Scaleaverage Standard deviation

Increase of the olive oil production 6 - 2 1 10 19 3.47 1.84
Increase in the profit obtained from the olive oil production 1 1 3 5 9 19 4.05 1.18
sl SIS RN
Prolongation of the sales season 3 1 4 1 9 18 3.67 1.57
Increase in boutique production 3 2 2 2 9 18 3.67 1.61
Decrease in price fluctuation which occurs within the year 1 - 1 3 12 17 4.47 1.07
Decrease in quality losses caused by the storage 2 - - 1 14 17 4.47 1.33
Increase in the amount of the marketed quality olive oil 1 - 1 - 15 17 4.65 1.06
Accurate and timely loan usage facilitation 1 2 1 2 1 17 4.18 1.33

5. strongly agree, 4. agree, 3.neither agree nor disagree, 2. partially agree 1. strongly disagree

* Only opinion of the producers who replied the relevant questions is reflected.

Table 6.The producers’ views of the possible problems on the system

123 45 N e devation

e o omeg oy Y TS s ae
2;:22; g\zypl;;:z:}ziﬁc::i:ii on account of olive oil varieties and 10 ] 4 1 ] 17 1.94 130
Makes it impossible to evaluate high quality products duly 11 - 3 -3 17 2.06 1.60
Licensed warehousing is not profitable for olive oil business 6 - 7 1 3 17 2.71 1.49
Problems in marketing may arise 10 - 2 1 4 17 2.35 1.77
Problems in bulk trade may arise 9 - 4 - 4 17 2.4 1.70
Problems in branded products trade may arise 9 2 1 -5 17 2.41 1.81
Delay of system establishment in Turkey 5 1 7 1 3 17 2.76 1.44

5. strongly agree, 4. agree, 3.neither agree nor disagree, 2. partially agree 1. strongly disagree
*Only opinion of 17 producers who replied the relevant questions is reflected.

CONCLUSIONS

Turkey is one of the world’s biggest olive oil
producers and exporters. As a result of prudential
plans, along with an increasing number of olive trees,
a significant increase in the olive oil production is
expected. This growth is supposed to be evaluated
along with the domestic consumption increase, the
permanency of the existing export markets, and the
availability of new markets.

In order to have a say in the international market, it
is extremely important to put high quality products on
the market regularly. The warehouse receipt system
gives an opportunity to forward plan in agricultural

products marketing; it is a system which is used
to deliver goods at the desired quality and quantity
without any time or space limitations. Due to the
periodicity of raw materials, especially for olive oil, the
system is of a much greater importance for the
products which show fluctuations from year to year. In
accordance with the research results, it was found that
in general, the producers from the firms in lzmir,
which is one of the most important olive and olive oil
producing regions, have no enough knowledge about
the warehouse receipt system and its functioning.
However, more experienced producers in this sector are
more willing to establish and participate in licensed
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warehousing. The analysis made in terms of age, as well
as experience, showed that the younger olive oil
producers abstained from the system. In addition, the
ratio of the Quality Assurance and Food Safety System
Certificates increases with the increase of the
educational level.

The producers that had been informed about the
warehouse receipt system by the researchers
expected that by means of the system quality losses
caused by storage and price fluctuations in the season
will decrease. One of the most impressive results was
that after being given some information about the
system, the producers stated that there was a system
establishment delay. Therefore, although the system is
very important in terms of the olive oil sector, the high
investment costs, along with a lack of knowledge and
publicity, are the most significant reasons of why the
system has not been used commonly in Turkey up
until now.

Indeed, recent developments in the warehouse
receipt system for some other agricultural products in
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OZET

iloksera zararlisinin varligi asma yetistiriciliginin yapildigi topraklarda, anag

kullanimini zorunlu hale getirmistir. Ancak bu anaclari secerken dikkat
edilmesi gereken bazi hususlar vardir. Bunlardan biriside anag ve ¢esit arasindaki
uyum ve bu uyumun fidan randimani ve kalitesi lizerine olan etkisidir. Calismada;
lilkemizde kullanilan Amerikan asma anaglarinin bir cogunun (Rup. du Lot, 420A,
5BB, SO4, 8B, 110R, 1103P, 140 Ru, 41 B, Ramsey) kendi kokleri iizerine asisiz
olarak ve Sultani Cekirdeksiz cesidi ile asilanmalari ile asili olarak yetistirilen
bitkiler kullanilmistir. Asili ve asisiz bitkilerde randiman ve kalite ozellikleri
incelenmistir. Fidan randimani ve kalite kriterleri acisindan asili ve asisiz bitkiler
kendi aralarinda degerlendirildiklerinde incelenen parametreler bakimindan
farklar istatistiki acidan onemli bulunmustur. Asili bitkiler arasinda fidan
randimani bakimindan; S.C/ Rupestris du Lot (%54), S.C/5BB (%54) kombinasyonu
on plana cikarken asisiz bitkilerde Sultani Cekirdeksiz cesidi (%84) ve 5BB (%82)
anaci 6n plana ¢gckmistir. Kok uzunlugu bakimindan asili bitkilerde S.C/1103P (110
mm) ve S.C/110R (102 mm) kombinasyonu, asisiz bitkilerde 1103P, 8B (73 mm)
anaglari 6n plana gtkmistir. Yas ve kuru kok agirhgi bakimindan asilh bitkilerde
S.G/1103P (2.8-1.8 g) , S.C/110R (3-1.9 g), asisiz bitkilerde 140 Ru (2.8-1.6 g), 5BB
(1.8-1.6 g) anaclari 6n plana ¢gtkmistir.

ABSTRACT

he use of rootstocks in vine cultivation areas has become inevitable due to the

excessive damages caused by phylloxera. However, there are some necessary
measures which need to be considered during the selection procedure of these
rootstocks. The harmony between rootstock and varieties, and effects of this
harmony on sapling yield and quality are among one of these measures. Many
American grapevine rootstocks being used in Turkey (Rup. du Lot, 420A, 5BB,
S04, 8B, 110R, 1103P, 140 Ru, 41 B, Ramsey) grown as non-grafted on their own
roots and grafted with Sultani seedless variety were used in the current study.
Sapling yield and quality traits of grafted and non-grafted rootstocks were
investigated during the study. The tested grafted and non-grafted rootstocks
significantly (p<0.05) differed from each other for investigated yield and quality
parameters. The S.C/Rupestris du Lot and S.C/5BB combinations of grafted
rootstocks were the most successful with 54% sapling yield whereas Sultani
seedless variety were found to be most successful (84 and 82% sapling yield,
respectively) among non-grafted rootstocks. Similarly S.C/1103P and S.C/110R
combinations of grafted root stocks with 110 and 102 mm root length
respectively were most prominent with respect to root length. Whereas, 1103P
and 8B (73 mm root length) were the most successful non-grafted rootstocks in
this regard. S.C/1103P (2.8-1.8 g) and S.C/110R (3-1.9 g) combinations of grafted
rootstocks and 140 Ru (2.8-1.6 g), 5BB (1.8-1.6 g) non-grafted rootstocks were the
most evident ones with respect to fresh and dry weight.
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GiRIS

Bagcilikta  ¢ogaltma  tohum  veya celikle
yapilabilmektedir. Ancak bircok meyve tirlerinde
oldugu gibi bagcilikta da c¢ogaltma vejetatif olarak
yapilmaktadir. 1881'li yillarda Anadolu topraklarini etkisi
altina alan filoksera zararlisi nedeniyle asma fidani
Uretiminde Amerikan asma anaglar kullaniimaktadir
(Biron, 1948; Morton, 1979). Filoksera zararhsi Vitis
vinifera L. turinun koklerine zarar verirken, Amerikan
asma anaclarinin koklerine zarar verememektedir. Bu
durum asma fidan Uretiminde Amerikan asma anaci
kullanmayi kacinilmaz kilmaktadir (Carew ve ark., 2004;
Celik, 2011). Asma fidani Uretimi; Amerikan asma
anaclan ile yetistiricilik yapilmak istenen cesidin
masabasinda veya arazi sartlarinda (yerinde) asilanmasi
ile gerceklestirilmekte ve baglar bu fidanlar ile tesis
edilmektedir (Celik ve ark., 1998).

Filoksera zararlisi Amerikan asma anaci kullanimi
zorunlu  hale  getirmisti.  Ancak  asilamada
kullanacagimiz  anaci  belirlerken g6z 6niinde
bulundurulmasi gereken baz hususlar vardir. Bunlar;
adaptasyon (toprak-anag iliskisi), afinite (ana¢-kalem
iligkisi), filokseraya dayanim (anag-filoksera iliskisi),
nematoda dayanim (ana¢-nematod iliskisi), diger
unsurlar  (dallarin  odunlagma diizeyi, celiklerin
koklenme yetenegi, anacin gelisme kuvveti v.b) (Celik
ve ark., 1998; Celik, 2011). Asma yetistirme tekniklerinde
ise; ta¢ yonetimi (Hunter ve Le Roux, 1992), birim
alandaki bitki sayisi (Archer ve Strauss, 1985; 1989;
Hunter, 1998), kullanilan anag¢-cesit kombinasyonu
(Harmon ve Snyder, 1934; Tandonnet ve ark., 2010)
oldukca 6nemlidir.

Anag- kalem kombinasyonu arasindaki iliski asmada
vejetatif gelismeyi ve verimi etkilemektedir (Santrosa ve
ark., 2016). Farkli anag ve cesitlere ait kombinasyonlarla
yapilan asilama sonucu elde edilen fidan randiman ve
kalitesi; kombinasyonlara gore degisebilecegi bircok
arastincl tarafindan  bildirilmistir  (Yaga ve Aydin,
2015; Aslan ve ark., 2015; isci ve ark., 2015; Persuric ve
ark, 2015; Yaga ve Gokkaynak, 2016). Cangi ve
arkadaglar (1999), 46 adet asi kombinasyonunda fidan
randimaninin % 8.9-73.3 arasinda kombinasyonlara
bagl olarak degistigini tespit etmislerdir. Yine ayni
sekilde farkll anag- cesit kombinasyonlari ile anag ve
cesit arasinda; kallus gelisim duzeyi, surginlerin
odunlasma diizeyi, stirgiin uzunlugu, yas-kuru siirgin
agirliklart  bakimindan gorilen farkliliklar  yapilan
calismalar ile bildirilmistir (ilhan ve ark., 1991; Atl ve
Arpaci, 1993; Sivritepe ve Tiirkben, 2001; Baydar ve Ece,
2005).

Bu calisma ile (lkemizde kullanilan 10 adet
Amerikan asma anaci (Rup. du Lot, 420A, 5BB, SO4, 8B,

110R, 1103P, 140 Ru, 41 B, Ramsey) hem kendi kokleri
Uzerinde hem de Sultani Cekirdeksiz c¢esidi ile
asllanmasi ile elde edilen asili ve asisiz bitkilerde fidan
randiman ve kalite 6zellikleri incelenmistir.

MATERYAL ve YONTEM
Materyal

Galisma 2014 yilinda yuratilmus olup, calismada
kullanilacak bitkisel materyallerler; Sultani Cekirdeksiz'e
ait K-7 klonu ve Rup. du Lot, 420A, 5BB, SO4, 8B, 110R,
1103 P, 140 Ru, 41 B, Ramsey anaclaridir. Bitkisel
materyallerin  timiU  Manisa Bagalk  Arastirma
Enstitisi’nden temin edilmistir.

Yontem

Bitkisel materyaller asilama doénemine kadar
sicaklik ve nemi kontrolli soguk hava deposunda
bekletilmistir (Gerhardt ve ark., 1971; Agaoglu ve ark.,
1978). Asilama doneminde soguk hava deposundan
¢ikarilan; Sultani Cekirdeksiz K-7 klonuna ait kalemler 1
glin, asilama da kullanilacak anaclara ait celikler ise 2
glin sure ile suda bekletilmistir. Asilama 6ncesi bitln
bitkisel materyaller 50°C de 30 dakika sure ile sicak su
uygulamasi yapilmistir (Archbold ve ark., 1997). Daha
sonra sirasiyla; asillama (masabasi omega asi),
parafinleme (Actygref, France) ve c¢am talasi ile
katlama islemlerini takiben asili fidanlar kaynastirma
odasina alinmistir. Kaynastirma odasi kosullari: 3 glin
28-29 °C, 15 glin 25-26 °C ve 3 glin 22-24 °C; nem
orani %85-95; 6-12 saatte bir havalandirma (Celik,
1983; Akman ve llgin, 1987) olacak sekilde
diizenlenmistir. Kaynastirma odasindan ¢ikarilan asih
fidanlar, 2 gin siire ile disarida bekletilip, talas
temizleme isleminin ardindan ikinci parafinleme
yapilmistir. Bu islemin ardindan serada igerisinde harg
materyali olarak torf, perlit karisimi (torf ve perlit, 1:1
v/v) bulunan 8 cm x 16 cm ebadindaki tiipler icerisine
dikimi (26.04.2014) gergeklestirilmistir. Dikim Oncesi
astl materyalin diplerine 2000 ppm’lik IBA (Indol
Butirik Asit) ile hizli daldirma yapilmistir (Saglam ve
ark., 2005).

Asisiz olarak yetistirilecek celikler ise soguk hava
deposundan cikarilip 4 giin oda kosullarinda, daha
sonra ise 2 giln sire ile suda bekletiimelerinin
ardindan termoterapi (50°C de 30 dak.) uygulamalari
yapilmistir. Asisiz olarak kullanilacak olan bitkilerin alt
ve Ust goz hari¢ diger gozlerinde kdreltme yapilmis ve
ardindan sera icerisindeki tlplere dikilmislerdir. K-7
klonuna ait kalemlerde 1 giin siire ile suda bekletilip,
Uzerlerinde yaklasik 4-5 goz tasiyan celikler haline
getirilip tlplere dikimi (26.04.2014) gerceklestirilmistir.
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Serada gelisimlerini tamamlayan agsili ve asisiz
fidanlara (10.06.2014), diizenli olarak bakim isleri
(sulama, anactan siren sirglinlerin temizlenmesi v.b)
gerceklestirilmistir.

- Fidan randimani (%): Vejetasyon periyodu sonunda
elde edilen saghkh kdk ve strglin sistemine sahip
fidan sayisinin, baslangicta dikilen asili ve/veya asisiz
celik sayisina bolinerek 100’le carpilmasi suretiyle
hesaplanilmistir.

- Kok uzunlugu (cm): Celiklerde olusan koklerin
uzunluklar dip kisimdan itibaren cetvel ile dlcllerek
yapilmistir.

- Yas-kuru kok agirligi (g): Celiklerin kokleri budama
makasl ile temizlenerek dncelikle yas agirligi, neminin
tamamen uzaklastirlmasindan sonrada kuru agirhg
tartilarak hesaplanmistir.

- Deneme Deseni ve istatistiki Analizler: Asili ve asisiz
fidanlarda degerlendirmeler ayri ayri yapilmistir. Her bir
anac icin asili fidanlarda 10 anag x 1 ¢esit x 3 tekerrir x
30 celik; asisiz fidanlarda ise 10 anag x 3 tekerrir x 30
celik kullanilmistir. Deneme tesaddif parselleri deneme
desenine gore yapilmis olup elde edilen veriler varyans
analizine tabii tutulmus ve ortalamalarin
karsilastirlmasinda LSD s testinden faydalaniimistir.

ARASTIRMA BULGULARI ve TARTISMA

Sultani Cekirdeksiz iziim ¢esidinin K-7 klonuna ait
kalemlerin farkli anaclara asilanmasi sonucu elde
edilen asili bitkilerde toplam fidan randimani, kok
uzunlugu, yas ve kuru kok agirh@ istatistiki agidan
onemli bulunmustur (Cizelge 1). Cizelge 1'de
gorildigu gibi farkli anag¢ Uzerine agsih Sultani
Cekirdeksiz (K-7 klonu) cesidinde toplam fidan
randimani en yiiksek olan kombinasyonlar %54 ile
S.C/Rupestris du Lot ve S.C/5BB anaglari olurken bunu
%52 fidan randiman orani ile S.C/1103P, S.C/SO4,
S.C/8B, %48 ile S.C/420A, S.C/Ramsey, %38 ile
S.C/110R, %32 ile S.C/41 B ve kombinasyonlar
izlemistir. En distk fidan randimani orani ise %20 ile
S.C/140 Ru kombinasyonu gdstermistir.

Kok uzunlugu degerleri acisindan bakildiginda;
S.C/1103P kombinasyonu 110 mm ile en uzun kok
degderine sahip olmustur. Siralama S.C/110R (102 mm),
S.C/Rupestris du Lot (91 mm), S.C/Ramsey (81 mm),
S.C/41 B (77 mm), S.C/8B (69 mm), S.C/420A (68 mm),
S.C/140 Ru ve S.G¢/SO4 (65 mm), S.C/5BB (62 mm)
seklinde degismektedir (Cizelge 1).

Cizelge 1. Asili bitkilere ait toplam fidan randiman orani (%), kék uzunlugu (mm), yas ve kuru kok agirhdi (gr)
Table 1. Total sampling yield (%), root length(mm), wet and dry root weight (gr) related to grafted plants

Agil bitkiler RandFllr:jl:l (%) Uzunlllj(gt (mm) Aglajlglo(kg) Kuru kok agirig (g)
S.C/Rup. Du Lot 54a 91 bc 2.4bc 1.5 abc
S.C/420A 48 ab 68 def 1.5 ef 1.1 bcd
S.C/5BB 54a 62f 1,7 de 1.0cd
S.C/S04 52 ab 65 ef 21 cd 1.6ab
S.C/8B 52ab 69 def 13f 0.9cd
S.C/110R 38 bc 102 ab 30a 19a
S.C/1103 P 52ab 110 a 2.8ab 1.8a
S.C/140 Ru 20d 65 ef 23c 1.5 abc
S.C/41B 32cd 77 de 1.7 de 1.2 bcd
S.C/Ramsey 48 ab 81 cd 2.5bc 1.5 abc
LSD o,05 15.1 13.3 0.43 0.51

Ayni stitundaki farkli harfler 6nemlidir (0,05)

En fazla yas ve kuru kok agirhd 3.0 g-1.9 g ile
S.C/110R kombinasyonunda meydana gelmistir. Bunu
2.8 g-1.8 g ile S.C/1103P kombinasyonu takip etmistir.
En az yas ve kuru kok agirhdr degeri ise 1.3 g-0.9 g ile
S.G/8B kombinasyonundan elde edilmistir (Cizelge 1.).

Asma anaclarina ait asilik celiklerin asisiz olarak
koklendirilmesi sonucu elde edilen asisiz bitkilerde;
fidan randimani, kok uzunlugu, yas ve kuru kok agirhg
degerleri Cizelge 2.'de verilmistir.

Cizelge 2’ de gorildugi gibi toplam fidan randimani
bakimindan en yuksek oran Sultani Cekirdeksiz (%84)

cesidinde goriliirken siralama 5BB (%82), 1103P (%80),
8B (%74), Rupestris du Lot ( %72), SO4 (%72), Ramsey
(%72), 41 B (% 66), 420A (% 66), 110R (% 66), 140
Ruggeri (% 60) seklinde degismistir.

Kok uzunlugu bakimindan en yiksek deger 73 mm
ile 8B ve 1103P anaglarina ait asisiz bitkilerde
gorulirken onlari sirasiyla; Rupestris du Lot (71 mm),
Sultani Cekirdeksiz (70 mm), 140 Ru (70 mm), 41 B (67
mm), 420A (64 mm), Ramsey (63 mm), SO4 (59 mm),
110R (56 mm), 5BB (52 mm) anaclarina ait asisiz bitkiler
takip etmistir (Cizelge 2.).
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Cizelge 2. Asisiz bitkilere ait toplam fidan randiman orani (%), kok uzunlugu (mm), yas ve kuru kok agirhg (gr)
Table 2. Total sampling yield (%), root length (mm), wet and dry root weight (gr) related to non-grafted plants

Asisiz bitkiler Fidan r(?)/:)dlmam uzunlquol,IT (mm) A;Iajlg?(kgl) Kurukdk agirligi (g)
Rup. Du. Lot 72 abc 71 ab 09d 0.7c¢
420 A 66 bc 64 abcd 1.1cd 1.0 bc
5BB 82a 52e 1.8b 15a
SO4 72 abc 59 cde 1.5 bc 1.3ab
8B 74 ab 73a 12cd 1.0 bc
110R 66 bc 56 de 0.8d 0.7¢c
1103 Paulsen 80a 73 a 09d 0.7c
140 Ruggeri 60 c 70 ab 28a 16a
41B 66 bc 67 abc 1.5 bc 1.3ab
Ramsey 72 abc 63 bcd 1.1cd 1.0 bc
Sultani Cekirdeksiz 84a 70 ab 1.8b 1.2ab
LSD o,05 12.6 0.95 0.47 0.41

Ayni stitundaki farkli harfler 6nemlidir (0,05)

Asisiz bitkilere ait yas ve kuru kok adirhklan
incelendiginde 140 Ru anacina ait asisiz bitkiler 2.8-1.6
gileilk sirada yer alirken siralama 5BB (1.8-1.5 g), Sultani
Cekirdeksiz (1.8; 1.2 g), 41B ve SO4 (1.5; 1.3 g), 8 B (1.2;
1.0 g), 420 A ve Ramsey (1.1; 1.0 g), Rupestris du Lot ve
1103P (0.9; 0.7 g), 110R (0.8; 0.7 g) seklinde
degismektedir (Cizelge 1.2.).

Asma fidani Uretiminde toplam fidan randimani;
anaca (Akman ve ark, 1989), ceside (Cangi ve ark,
1999), cesit/ana¢ kombinasyonuna gore (Celik ve
Agaoglu.,, 1979, 1981; Ergenoglu ve Tangolar, 1990;
Harmon ve Snyder, 1934; Tandonnet ve ark, 2010)
farklihk gostermektedir. Samanci ve Uslu (1992), 8 adet
Amerikan asma anaci ve 12 adet liziim ¢esidi ile yapmis
olduklari calismada Rup. Du Lot anacinin 140 Ru ve 41 B
anacina gore daha iyi sonug verdigini bildirmektedir.
Ayni sekilde Cangi ve arkadaslari (1999), 46 adet asl
kombinasyonunda fidan randimaninin % 8.9-73.3
arasinda kombinasyonlara bagli olarak degistigini tespit
etmislerdir.

Baydar ve Ece (2005), Isparta kosullarinda (¢ anag
Uzerine (SO4, 5 BB ve 1103 Paulsen) (¢ cesidi (Razaki,
Alphonse L. ve ltalia) asilamislar ve toplam fidan
randiman degerinin anag/cesit kombinasyonuna gore
degisebilecegini bildirmislerdir. Tuncel ve Dardeniz
(2013), asih asma fidani Gretiminde cesitli nedenler
ile kayiplar yasanabilecedini ve bunun neticesinde
fidan randimaninin %25-57 arasinda degisebildigi
belirtiimektedir.

Dardeniz ve Sahin (2005) , 41 B, 5 BB, 1103 Paulsen
ve 140 Ruggeri anaclari ile Uslu ve Yalova incisi cesitleri
ile olusturduklan kombinasyonlarda toplam fidan
randimanina bakmislardir. Uslu ¢esidi icin 41 B (%44.61)
anaci 5 BB (%37.47) ve 140 Ru (%28.75)' ya gore en iyi
sonucu verirken, Yalova incisi ¢esidi icin en iyi sonucu

41 B (%38.79), 1103 Pa (%27.94) ve 140 Ru (%27.13)
anaclari vermistir.

isci ve Altindisli (2006), yapmis olduklari calismada
41 B ve 110 R anaclarn (izerine Trakya ilkeren, Red Globe
ve Yuvarlak Cekirdeksiz cesitlerini asilamislar ve asi
tutma oranlarini incelemislerdir. Sonuglar
incelendiginde 41 B anaci 110 R anacindan daha ytiksek
bir performans gostermistir.

Arastiricilarin - ilk olarak bitkinin  toprak Usti
aksamina yonelmelerinden dolayi kokler ile ilgili yapilan
calismalar daha sinirlidir (Epstein, 2004). Sirglniin
aksine toprak altindaki koke ulasmak ve se¢mek kolay
olmadig icin kok ¢alismalari cok daha zordur (Richards,
1983; Johnson ve Gregory, 2006). Sucu ve Yadci
(2015)'nin yapmis olduklar calismada agilama 6ncesi 6n
bekletme uygulamalarinin fidan kalite ve randimani
lzerine olan etkisine bakilmistir. Calismada 110 R, 140
Ru, 5 BB ve 1103 Pa anaci Uzerine asili Narince cesidi
kullanilmistir. Sonugclar incelendiginde en yiiksek kok
uzunlugu degderi 1103 Pa ve 110 R de (8.5 cm ) de
gorulurken en dusik deger 140 Ru (7.1 cm) olmakla
beraber sonuglar yapilan calisma ile paralellik
gostermektedir.

Asili asma fidani Uretiminde anag ve kalem birbirini
fidan randimani ve kalite 6zelliklerinin  digsinda
olgunlasma, besin elementi alimi, hastalik zararlilara
karsi mukavemet vb gibi pek ¢ok yoni ile
etkilemektedir. Corso ve ark. (2016)'nin yapmis olduklari
¢alismada son zamanlarda yeni yeni taninan M4 anaci
ve ticari olarak yer edinmis 1103P anaci Uzerine
Cabernet Sauvignon cesidini asilamislardir. incelenen
fiziksel ve biyokimyasal parametreler CS tanelerinin M4
Uzerine asili asmalarda olgunlasma orani 1103Panacina
asillara gore daha hizli olmustur.
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Cakir ve ark. (2013), Sultani Cekirdeksiz UGzim
cesidinin farkll amerikan asma anaclar ile asi tutma
oraninin belirlenmesi Uzerine yaptiklar ¢alismada;
kaynastirma odasindan ¢ikarilan asili materyalde dip
kok olusumu, bogaz kok olusumu, stiren goz sayisi ve
cepecevre kallus olusumu bakimindan en yiksek
degerleri SO4, 110R, 41B ve 5BB amerikan asma
anaclarindan elde ettiklerini bildirmislerdir.

Nematodlara karsi hassasiyetlerin karsilastiriimasi
icin yapilan bir calismada 1103P, 101-14, 5BB, SO4 ve
3309 anaglan c¢esit olarak ise Thompson Seedless,
Pinot- Noir ve Chardonay c¢esitleri kullanmistir.
Beklenildigi gibi anaclarin dayanikliigi cesitlere gore
oldukca yiiksek bulunmustur. Cesitler kendi aralarinda
degerlendirildiginde Chardonay en hassas cesit olurken
siralama Pinot-Noir ve Thompson Seedless seklinde
degismektedir (Aballay ve Vilches, 2015).

Jogaiah ve arkadaslarinin (2015) yapmis olduklan
baska bir calismada 101-14Mgt, 1103P, 110R, 140 Ru,
Fercal, Gravesac ve SO4 anaclar Uzerine Cabernet
Sauvignon ¢esidi asilanmis; seker, organik asit, fenolik
bilesikler, potasyum icerigi ve pH parametreleri
incelenmistir. incelenen parametreler bakimindan
degisik anaclar Uzerine asii Cabernet Sauvignon
kombinasyonlarinda onemli farkhhiklar
goOzlemlenmistir. En ylksek malik asit ve pH degerine
101-104Mgt ve Gravesac anaglar ile olusturulan
kombinasyonlarda rastlanirken, fenolik bilesik icerigine
ait en yiksek degerlere 110R anaci ile olusturulan
kombinasyonlarda rastlaniimistir.

Anag-kalem kombinasyonlarinin anatomik yapisi ve
fizyolojisi hakinda az bilgi vardir. Santarosa ve ark,
(2015) yaptiklari ¢alismada anag-kalem
kombinasyonlarinda meydana gelen vejetatif
gelismedeki farkliliklari vaskdler sistem ile agiklamaya
calismislardir. Calismada 1103P, 101-14Mgt ve SO4
Uzerine asi Cabernet Sauvignon ve Merlot (iziim
cesitleri kullanilmis ve vejetatif blyime degiskenleri
degerlendirilmistir.  Kalemin farkli  bdlimlerinden
(apikal, medyan ve bazal) bitkideki vaskiiler sistem yolu
ile gorintlileme yapilarak anag¢ ve kalem iliskisinden
kaynaklanan vejetatif gelismedeki farklilik agiklaniimaya

cahsilmistir.  Calismada Cabernet Sauvignon/1103P
ve  Merlot/SO4  kombinasyonlarindaki  vejetatif
gelisim her iki c¢esidinde asillandigi 101-14Mgt

kombinasyonlarindan oldukca fazla bulunmustur. Ve
bu farklilik asma ksilem dokularindaki vaskiler yapi ile
iliskilendirilmistir.

Markovic ve arkadaslarinin (2015) yapmig olduklari
calismada ‘Prekupac’ isimli saraplik izim cesidi 5BB,
41B ve SO4 anaci Uzerine asilanmistir. Yaprak alani
bakimindan Prekupac/41B kombinasyonu en yuksek

degeri verirken, en kiicik alan Prekupac/5BB
kombinasyonu ile elde edilmistir. En fazla slrgiin
uzunlugu Prekupac/5BB kombinasyonu ile elde
edilirken siralama  Prekupac/41B,  Prekupac/SO4
seklinde degismektedir. Yine kombinasyonlar arasinda
budama artigi bakimindan en yuksek deger
Prekupac/5BB kombinasyonundan elde edilmistir.

Asi odasi randimani ve kallus gelisim duizeyinin
incelendigi baska bir calismada cesit olarak Merlot,
Cabernet Sauvignon Uziim cesitleri ile anag olarak ise 5
BB ve 110R anaglar kullaniimis ve ¢alisma 2012-2013
yillarinda olmak tzere 2 yil boyunca gerceklestirilmistir.
5 BB anaci Uzerine asilanan Cardinal, Merlot, Cabernet
Sauvignon Uzim c¢esitlerinin asi odasi randimanlari
2012 yilinda % 99,50, %99,75 ve % 99,50, 2013 yilinda
sirastyla  %74,25, % 70,50 ve % 86,75 olarak
belirlenmistir. Ayni Gziim cegsitlerinin 110 R anaci
Uzerine asilanmasiyla asi odasi randimanlar 2012
yilinda sirasiyla % 96,50, %98,75 ve %98,75, 2013 yilinda
sirasiyla %97,75 %96,25 ve % 86,25 olarak saptanmistir
(Alco ve ark., 2013).

Yagcl ve Gokkaynak (2016), Sultani Cekirdeksiz
Uzim cesidinde fidan randiman ve kalitesi (izerine
ana¢ ve golgeleme oraninin etkisini arastirmiglardir.
Calismada anac olarak 140 Ru, 110R, Ramsey, 1613 C
ve 5 BB anaclari kullanilmistir. Gélgeleme icin ise % 35,
% 55 ve % 75 golgeleme oranlari kullaniimistir. Genel
olarak kok kalite parametrelerinde elde edilen
degerler kdklenmesi zor olan anaclarda (140 R, 110 R)
dusuk olurken kéklenmesi kolay olan anaclarda (5 BB
ve 1613 Q) yiksek bulunmustur. Golgeleme orani
bakimindan fidan randiman ve kalite acisindan en iyi
performans % 55 golge altinda yetistirilenlerden elde
edilmistir.

SONUC

Calismalarin buytk bir kismi dikkate alindiginda;
Vitis vinifera tirlne ait gesitlerde koklenmenin en iyi
oldugu, Amerikan asma anaclarinin ise iyi derecede
koklenenler (5 BB, 1103 Paulsen, Rup. Du Lot), orta
derecede koklenenler (8 B, Ramsey, SO4 vb) ve
kdklenmesi zor olan anaclar (41 B, 110 R, 140 Ruggeri)
gibi kategorize edilebilecegi ve bunun da bu calisma
ile birebir ortistigl soylenebilir. Ayrica bitin
anaclarda asisiz fidanlarda randiman asili fidanlara
gore daha yiksek olmustur.

Sonuc¢ olarak elde edilen veriler asilamanin tek
basina randimani azaltict bir unsur oldugunu
gostermektedir. Asisiz ve asih fidan Uretiminde
kullanilan anaglarin randiman siralamalari hep ayni
kalmistir (Rup. Du lot ve 8 B haric). Yani 5 BB anaci %82
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ile asisiz fidanda en iyi degeri gosterirken %54 ile de
astli fidanda en iyi degeri gostermistir. 140 Ruggeri ise
hem asisiz fidanda (%60) hem de asil fidan da (%20)
en dusiik degeri vermistir. Zor koklenen anaglarda
asilama islemi ile elde edilen randiman diistikligi ¢cok
daha keskin olmustur. Nitekim; 1103 Paulsen anacinda
asisiz fidan randimani %80, asih fidan randimani %52
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OZET

Bu calisma Kiitahya’'nin Simav ilcesindeki seralardan alinan su ve toprak
orneklerinin kalite o6zelliklerinin arastirnimasi amaciyla yapilmistir. Bu
amagcla Simav yoresindeki 20 farkli seradan toprak ve su ornegi alinmistir.
Toprak ornekleri, seralarda baglayan bitkisel iiretim 6ncesi ve sonrasi olmak
iizere iki kez; su ornekleri ise liretim baslangici, ortasi ve sonunda olmak lizere
lic defa alinmistir. Toprak orneklerinde biinye, pH, elektriksel iletkenlik,
organik madde, makro ve mikro elementler ile agir metal analizleri yapilmistir.
Su orneklerinin ise kimyasal 6zellikleri incelenmistir. Analiz sonuclarina gore
toprak orneklerinin biiyiik bir kisminin hafif binyeli, hafif asit, tuzsuz, az
diizeyde organik madde icerdigi bulunmustur. Topraklarin toplam azot (N)
kapsami bakimindan zengin; alinabilir fosfor (P), potasyum (K), magnezyum
(Mg) ve bakir (Cu) bakimindan ise fazla diizeyde oldugu gozlenmistir. Alinabilir
sodyum (Na) ve kalsiyum (Ca) icerigi bakimindan orta; demir (Fe) ve mangan
(Mn) bakimindan yeterli; ¢inko (Zn) bakimindan iiretim oncesi diisiik, iiretim
sonrasi ise yiiksek olarak belirlenmistir. Ayrica topraklarin agir metal
konsantrasyonlarinin sinir degerlerini asmadigi gézlenmistir. Su 6rneklerinin
kimyasal o6zelliklerinin incelenmesi sonucunda ise sulama suyu olarak
kullaniminda herhangi bir sakinca olmadigi ve ABD Tuzluluk Laboratuvari
Sistemi’ne gore siniflandinldiginda C2S1 sinifina girerek kullanilabilir nitelikte
oldugu goriilmiistiir.

ABSTRACT

he study was carried out to investigate some quality properties of

greenhouse soils and irrigation waters in the Simav region of Kutahya. For
this aim, soil and water samples were taken from 20 different greenhouses. Soil
samples were taken two times before and after planting period; while water
samples were taken three times before, middle and after planting period.
Texture, pH, electrical conductivity, organic matter and the concentrations of
macro and micro elements and heavy metals in the soil samples were analyzed.
Also, the chemical properties of irrigation water samples were investigated.
According to the results; the majority of soils were found light textured, slightly
acidic, low salinity and they contained low amount of organic matter. The total
nitrogen (N) amounts of soil samples were rich level; available phosphorus (P),
potassium (K), magnesium (Mg) and copper (Cu) amounts were high level.
Extractable sodium (Na) and available calcium (Ca) contents were moderate
level; available iron (Fe) and manganese (Mn) were efficient level; zinc amounts
were low level before planting period and high level after planting period.
Moreover, it was observed that heavy metal concentrations of soils did not
exceed limit values. When the analyses of chemical properties of water samples,
it was observed that water was suitable for irrigation and classified C2S1
according to U.S. Salinity Laboratory System classification.
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GiRiS

Sera topraklarindaki bitki besin maddelerinin bitkiler
tarafindan fazla miktarda alinmasi, asir veya yetersiz
glibreleme, asin sulama gibi faaliyetler sonucunda
toprak ozellikleri zaman icerisinde bozulmakta ve bu
durum bitkiye olumsuz etki etmektedir. Bu nedenle;
tarimsal Uretimin yogun oldugu seralar gibi yerlerde
uygulanacak tarimsal islemler 6ncesi toprak ve sulama
suyu Ozellikleri iyi bilinmelidir. Toprak verimliliginin
sirdirilebilmesinde  bitkilerce  kaldinlan  besin
maddelerinin toprada ilave edilmesi diger bir deyisle
glbreleme yapilmasi 6nemli konulardan birisi olarak
karsimiza ¢cikmakla birlikte sulama suyunun kalitesi de
dnemli bir faktérdir. Uretimde artisin saglanmasi
genellikle entansif tarim tekniklerinin kullanilmasi veya
kapali sera kosullarinda kontrolli vyetistiricilik ile
mumkin olabilmektedir. Simav gibi jeotermal sularin
yogun oldugu yorelerde, sulama sularina termal sularin
karisma olasihgr ve beraberinde bazi adir metaller
ve bor elementinin sular ile toprak ve bitkilere
tasinmasi mimkiin olabilmektedir. Gerek kapali alan
gerekse aclk alanlardaki bitkisel Gretim Oncesi
topraklarin fizikokimyasal 6zellikleri ile sulama sularinin
ozelliklerinin bilinmesi zorunludur. Toprak analizleri ile
toprakta var olan besin maddelerinin bitkilere yarayisli
konsantrasyonlar belirlenerek topraklarin bitkilere
besin saglama glicleri ortaya ¢ikarilmakta ve bulunan
yetersizlikler giibreleme ile giderilebilmektedir. Ancak
yetistiricilik asamalarinda yapilan yanhs uygulamalar,
uygulayicilara dolayli yollardan ulasmakta ve olusan
olumsuzluklar zaman igerisinde kendini géstermektedir.
Gelismis Ulkelerde niifus artisi % 0.5 dizeyinde iken
gelismekte olan Ulkelerde bu oran % 2.5’e kadar
¢ikabilmektedir (Camurcu, 2005). Olanaklarin daha
sinirl oldugu gelismekte olan Ulkelerde, artan nifusun

ihtiyaclarini karsilamak amaciyla kimi zaman givenlik
ve cevre kirliligi gibi etkileri uzun siire sonra ortaya
clkabilecek konular daha az dikkate alinmakta ve bunun
sonucu olarak tarimsal alanlarda kontrolstiz giibre ve
ilac kullanimi glindeme gelebilmektedir (Atilgan ve ark.,
2007). Seralarda, o6zellikle yetistiriciligin yogun oldugu
sezon boyunca kimyasal gubreler c¢ok yiksek
miktarlarda kullanilmakta ve bu nedenle su kaynaklari
ozellikle de termal bolgelerdeki sulama sulari tehlikeli
boyutlarda kirlenebilmektedir (Kaplan ve ark. 1999).
Bu durum bazen dreticinin de dikkatinden
kacabilmekte ve uzun vadede topraklarda kirlenme
kendini gostermektedir.

Bu calisma ile Kitahya ilinin Simav ydresindeki
seralarda yodun bir sekilde uretimi yapilan domates,
hiyar, patlican, kabak, biber vb. sebzelerin yetistigi
topraklarin ve sulama sularinin kalite 6zelliklerini ortaya
koymak ve sonuglarina gore gerekirse simdiden
onlemleri almak amaciyla gerceklestirilmistir.

MATERYAL ve YONTEM
Materyal

Calisma kapsaminda, domates ve hiyar yetistiriciligi
yapilan, toplam yuzolcimi ile 46.7 dekar alani temsil
eden Simav yoresindeki 20 ayri seradan toprak ve su
ornegi alinmistir. Toprak ornekleri, seralarda baslayan
bitkisel Gretim oncesi (7 Temmuz 2014) ve sonrasi (13
Ekim 2014) olmak Uzere iki kez; su ornekleri ise Uretim
baslangici (7 Temmuz 2014), ortasi (8 Agustos 2014) ve
sonunda (13 Ekim 2014) olmak tzere ¢ kez alinmustir. 1
ve 20 numaral seralarin tarimsal Gretimde kullandiklar
suyun ayni olmasi sebebiyle, su analizleri 19 6rnek
Uzerinden yuritulmastir. Toprak ve su orneklerinin
alindidi seralara ait bazi bilgiler Cizelge 1'de verilmistir.

Cizelge 1. Toprak ve su 6rneklerinin alindigi seralarin genel 6zellikleri (Simav 4 Eyliil Tarimsal Kalkinma Kooperatifi, 2014)
Table 1. General characteristics of soil and water samples taken from greenhouses (Simav 4 Eylil Tarimsal Kalkinma Kooperatifi, 2014)

Sera No Uretici Su Kaynagi Su Derinligi Sera Buyiikliigii Yetistirilen Uriin Sulama Sikhig
1 Ziya Glindem Kendi Suyu 24m 2800 m? Domates 2gunde 1
2 Osman Keldi Kooperatif 3000 m? Domates 2 giinde 1
3 Osman Keldi Belediye 2000 m? Domates 2 gunde 1
4 ibrahim Bagdemir Kendi Suyu 2800 m? Hiyar 2 glinde 1
5 Yusuf Erdogan Kendi Suyu 30-35m 1500 m? Domates Her glin
6 Erdem Kahraman Kendi Suyu 17m 2000 m? Domates Her glin
7 Murat Durukan Belediye 2000 m? Hiyar Haftada 2-3 kez
8 Yunus Altinigik Kooperatif 1000 m? Domates Her glin
9 Osman Cibik Kooperatif 2000 m? Hiyar 2 glinde 1
10 Halil Kurt Kooperatif 2000 m? Domates 2 gunde 1
1 Esref Cimen Kooperatif 3500 m? Domates 2 glinde 1
12 Sener Goker Kooperatif 1920 m? Domates 2 gunde 1
13 Mehmet Bulut Kendi Suyu 2000 m? Domates 2 glinde 1
14 Huseyin Oztiirk Kendi Suyu 7m 4000 m? Domates 2 giinde 1
15 Necmettin Aslan Kooperatif 2700 m? Domates Her glin
16 Kamil Key Kooperatif 3000 m? Domates Her giin
17 Ali Key Kooperatif 2000 m? Domates Her glin
18 Mehmet Bastug Kooperatif 1200 m? Domates 2-3glinde 1
19 Ahmet Keldi Kooperatif 1500 m? Domates 2 gunde 1
20 Ziya Glndem Kendi Suyu 24m 3800 m? Domates 2 giinde 1
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Yontem

Laboratuvara getirilen toprak 6rnekleri, hava kurusu
hale geldikten sonra 2 mm capindaki elekten elenip
toprak analizlerine hazir hale getirilmistir. Toprak
orneklerinin pH (Jackson, 1958) ve elektriksel iletkenlik
degerleri (U.S. Salinity Lab. Staff, 1954), sature hale
getirilmis  toprakta pH-metre ve EC-metre ile
gerceklestirilmistir. Kireg analizi voliimetrik (Schlichting
and Blume, 1966); organik madde, modifiye edilmis
Walkley Black (Nelson and Sommer, 1982); biinye,
hidrometre (Black, 1965); toplam azot (N), modifiye
edilmis Kjeldahl (Bremner, 1965); alinabilir fosfor (P),
Olsen (Olsen et al., 1954); alinabilir potasyum (K),
sodyum (Na), kalsiyum (Ca) ve magnezyum (Mg), 1 N
NH,OAc yontemleri (Pratt, 1965) ile belirlenmistir.
Toprak o©rneklerinin alinabilir demir (Fe), bakir (Cu),
mangan (Mn) ve ¢inko (Zn) icerikleri DTPA yontemi ile
belirlenmistir (Lindsay and Norvell, 1978). Orneklerin
toplam agir metal icerikleri ise kral suyunda (1:3
HCI:HNO; ) yas yakilmalar sonrasi atomik absorbsiyon
spektrometrede belirlenmistir (Kick et al., 1980). Su

Cizelge 2. Sera topraklarinin bazi fiziksel ve kimyasal 6zellikleri
Table 2. Some physical and chemical properties of greenhouse soils

orneklerinin pH ve elektriksel iletkenlik degerleri; anyon
(Cl, HCOs, SOs? ve katyon (Ca*>+Mg*%, Na*, K%)
iceriklerine yonelik analizler Motsara and Roy (2008)'a
gore gerceklestirilmistir. Orneklerin bor (B) analizleri ise
Azomethin-H yoOntemiyle belirlenmistir  (Bingham,
1982).

ARASTIRMA BULGULARI ve TARTISMA
Biinye, pH, elektriksel iletkenlik ve organik
madde

Simav yoresinde belirlenen toplam 20 adet seradan
alinan toprak orneklerine ait fiziksel ve kimyasal analiz
sonuglari Cizelge 2'de verilmistir. Genel olarak kumlu tin
blinyeye sahip olan topraklar ortalama olarak %71.87
kum, % 19.94 mil ve % 8.19 kil icermektedirler. Toprak-
larin ortalama kireg icerigi ise %1.76 ile Evliya (1964)'ya
gore %1-5 arasinda az kirecli olarak belirlenmistir. Toprak
orneklerinin kimyasal 6zelliklerinden pH ve elektriksel
iletkenlik degerleri Gretim ©ncesi sirasiyla; 4.46-7.31 ve
351-3300 uS cm’, Grretim sonrasi ise sirasiyla; 5.53-7.63
ve 514-3550 uS cmaraliginda degismistir (Cizelge 2).

Uretim Sezonu Oncesi

Uretim Sezonu Sonrasi

Sera No Kum Mil Kil Biinye H EC Org.Madde Kireg H EC Org.Madde
%) (%) (%) sinifi P (©S cm™) (%) (%) P (1S cm™) (%)
1 68.12 18.64 13.24 Kumlu Tin 6.27 2590 2.00 1.44 73 1805 2.14
2 7712 16.64 6.24 Tinli Kum 6.29 2100 4.24 137 7.2 1342 6.12
3 75.12 17.64 7.24 Kumlu Tin 6.12 1020 3.04 1.14 7.29 716 3.23
4 67.12 21.64 11.24 Kumlu Tin 7.31 1190 2.99 5.09 7.63 1540 1.88
5 83.12 13.64 3.24 Tinli Kum 538 751 1.1 1.06 6.7 974 1.49
6 81.12 15.64 3.24 Tinli Kum 4.46 954 1.73 0.99 6.11 1315 0.77
7 65.12 22.64 12.24 Kumlu Tin 7.3 761 455 4.63 7.46 1005 3.46
8 77.12 15.64 7.24 Kumlu Tin 6.46 855 3.72 1.67 6.25 3550 3.22
9 77.12 15.64 7.24 Kumlu Tin 6.64 2000 2.55 1.52 6.17 2090 249
10 72.12 18.64 9.24 Kumlu Tin 5.82 1684 1.92 1.22 6.33 760 0.84
11 73.12 16.64 10.24 Kumlu Tin 7.05 928 1.92 3.19 7.35 840 1.64
12 71.12 20.64 8.24 Kumlu Tin 6.23 826 2.1 0.99 5.6 971 0.77
13 69.12 21.64 9.24 Kumlu Tin 6.21 2450 1.26 0.99 6.52 1108 1.56
14 85.12 3.64 11.24 Tinli Kum 5.15 1184 1.79 0.84 5.65 1361 1.94
15 82.12 12.64 5.24 Tinli Kum 6.86 772 1.44 137 6.55 514 1.03
16 70.12 24.64 5.24 Kumlu Tin 6,46 3300 237 137 6.18 895 0.94
17 63.12 29.64 7.24 Kumlu Tin 7.05 1608 3.69 1.44 7.02 1426 2.65
18 76.12 15.64 8.24 Kumlu Tin 6.31 2390 2.53 2.74 6.89 2620 1.47
19 71.12 19.64 9.24 Kumlu Tin 7.02 514 1.96 1.14 6.66 753 1.90
20 33.12 57.64 9.24 Milli Tin 6.07 351 2.51 0.99 5.53 1476 1.74
Ort. 71.87 19.94 8.19 Kumlu Tin 6.32 1411 247 1.76 6.62 1353 2.06
V.K. 15.22 51.60 33.45 - 11.48 57.40 39.00 68.75 9.68 53.62 61.00
S.S. 10.94 10.29 2.74 - 0.72 810.22 0.96 1.21 0.64 725.53 1.30
Min. 33.12 3.64 3.24 - 4.46 351 1.11 0.84 5.53 514 0.77
Mak. 85.12 57.64 13.24 - 7.31 3300 4.55 5.09 7.63 3550 6.12

Ort: Ortalama; V.K.: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum

Topraklarin Gretim sezonu Oncesi pH degerleri
USDA (1998)'ya gore siniflandirildiginda; % 45'inin hafif
asit (pH: 6.1-6.5), % 30'unun notr (pH: 6.6-7.3),
%10'unun kuvvetli asit (pH: 5.1-5.5), % 5'inin ¢ok
kuvvetli asit (pH: 4.5-5.0), %5'inin orta asit (pH: 5.6-6.0)
ve %5'inin hafif alkali (pH: 7.4-7.8) reaksiyon gosterdigi
belirlenmistir. Uretim sezonu sonrasi bu dagilim,

topraklarin = %45'inin  nétr, %20'sinin  hafif alkali,
%20'sinin hafif asit ve  %15'inin orta asit reaksiyon
sekilde degismistir. Boylece toprak orneklerinin pH
degerleri % 4.40 ile % 24 arasinda bir degisim gostermis
olup en c¢ok degisim, disiik pH degerlerinin artisi
seklinde gerceklesmistir. Vejetasyon doénemi boyunca
yapilan gibreleme faaliyetleri ile topraklarin pH
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degerlerinde yiikselme gerceklesmistir. Codunlukla
domates yetistiriciligi yapilan Simav yoresi sera
topraklarinin ortalama pH degeri (6.47), Ata (2015)ya
gore domates bitkisinin gelisebilmesi icin gereken pH
sinir degerleri (5-7) arasinda bulunmaktadir. Bu bilgiler
15191 altinda degerlendirme yapildiginda bu calismada
Simav yoresi sera toprak reaksiyonlarinin sebze
yetistiriciligi acisindan uygun oldugu goérilmektedir.
Toprak elektriksel iletkenlik degerlerini inceledigimizde
disuk elektriksel iletkenlik gosteren topraklar Gretim
sonunda daha fazla tuzlanmis ve bu oran % 7.50 ile % 46
ile arasinda degisim gdstermistir. Uretim oncesi
topraklarin elektriksel iletkenlik degerleri USDA (2002)’ya
gore siniflandinidiginda, topraklarin % 70'inin tuzluluk
gostermedigi (0-2000 uS cm™), % 30'unun ise hafif
tuzluluk gosterdigi belirlenmistir (2000-4000 pS cm™).
Uretim sonrasi ise sera topraklarinin % 85'i tuzluluk
gostermezken, % 15'inin  hafif tuzluluk gosterdigi
belirlenmistir. Bu veriler dikkate alindiginda; 4-5-6-7-9-
12-14-18-19 numaral seralarda topraklarin tuz icerigi
Uretim sonrasinda az da olsa artarken, 8 ve 20 numaral
seralardaki topraklarin tuz icerigi cok fazla olarak analiz
edilmistir. Bu durum buylk olasilikla topraga ureticiler
tarafindan ilave edilen yapay veya dogal giibrelerden
kaynaklanmaktadir. Buna  karsihk ~ 1-2-3-11-15-17
numarall sera topraklarinin tuz icerigi Uretim sonrasi
diserken, 13 ve 16 numarali sera topraklarinda dsus
cok belirgin olmustur. Bu azalma ise topraklarin bol

sulama suyu uygulanmasi sonucu yikanmasi ile
aciklanabilir. Akay ve Kaplan (1995) tarafinda yapilan
calismada hiyar ve domates yetistirilen sera topraklarinin
tuz iceriklerinin donemsel degisimi incelenmis ve
topraklarin tuz iceriginin yetistirme dénemi boyunca
arttigi belirlenmistir. Tuz igeriginin artmasinin nedeni
olarak da glibre uygulamalarn gosterilmistir. Sebzeler
genel olarak tuza hassas bitkilerdir (Moltay et al., 1995).
Domates, sulama suyunun ve topragin tuzlulugunu
sevmeyen, yiksek tuzluluktan zarar goren bir bitkidir
(Golakoglu, 1985). Codunlukla domates yetistiriciligi
yapilan yorede, sera topraklarinda tuzluluk yéniinden
bir sorun olmadigi belirlenmistir.

Birinci ve ikinci toprak érneklerinin organik madde
icerikleri sirasiyla; %1.11-4.55 ve 0.77-6.12 araliginda
degisim gdstermistir.  Uretim  dncesi  topraklarin
%60'InIn orta (%2-5) ve  %40'min az dizeyde (%1-2)
organik madde icerdigi belirlenmistir. Uretim sonrasi bu
durum ¢esitlenmis ve topraklarin %45'inin az, %
30'unun orta, %20'sinin ¢ok az ve %10'unun fazla
diizeyde (%5-10) organik madde icerdigi analiz
edilmistir. Elde edilen sonuclara gore sera topraklarinin
genel olarak organik madde igeriklerinin yetersiz
oldugunu séylemek mimkuindir.

Makro besin elementleri (Na, K, Ca, Mg)

Sera topraklarinin (retim sezonu Oncesi ve sonrasi
makro besin elementi icerikleri Cizelge 3’de verilmistir.

Cizelge 3. Sera topraklarinin alinabilir makro element icerikleri
Table 3. Available macro nutrients of greenhouse soils

Uretim Sezonu Oncesi

Uretim Sezonu Sonrasi

Sera No Na K Ca Mg Na K Ca Mg
(mgkg") (mg kg™)

1 235 745 1382 355 158 624 2151 330
2 203 867 1234 310 170 604 2469 307
3 87 236 1283 238 125 217 1951 218
4 110 323 2270 285 195 237 2867 275
5 83 47 691 125 144 69 1613 155
6 92 504 691 140 144 346 1115 150
7 83 244 2122 323 89 297 2788 305
8 97 386 1184 340 265 901 2071 324
9 120 331 1135 329 146 574 1513 308
10 101 244 987 280 91 138 1115 257
11 120 299 2171 360 93 178 2111 342
12 69 165 987 205 105 208 1115 219
13 383 252 1678 366 170 217 1673 324
14 184 141 888 258 152 208 1414 250
15 92 130 592 187 60 89 1115 181
16 406 1182 1135 421 177 346 956 403
17 175 559 1777 403 152 594 2190 381
18 277 563 2073 340 220 554 2748 314
19 18 323 1530 233 93 138 1872 226
20 323 867 1875 444 97 554 1155 411
Ort. 162.9 420.8 1384 297.1 1423 355.1 1800 284
V.K. 66.8 70.3 38 299 35.1 64.3 34.2 26.7
S.S. 109.2 296 526.7 88.9 50.1 228.6 616.5 284
Min. 18 47 592 125 60 69 955 150
Mak. 406 1182 2270 444 265 901 2867 411

Ort: Ortalama; V.K.: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum
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Uretim sezonu &ncesi topraklarin alinabilir sodyum
icerikleri 18-406 mg kg™, Gretim sezonu sonrasi 60-265
mg kg' araliginda gdzlenmistir. Uretim &ncesinde
topraklarin alinabilir sodyum icerikleri Pratt (1965)'a
gore siniflandirldiginda; % 70'inin orta (68-230 mg kg™),
% 25'inin ¢ok ylksek (230-460 mg kg™); % 5'inin ¢ok
disuk (<34 mg kg™) diizeyde alinabilir sodyum icerdigi
analiz edilmistir. Bu dagihm Uretim sezonu sonrasinda
%90 orta, %5 cok yiksek ve %5 dusik seviyede
alinabilir sodyum icerigi seklinde gerceklesmistir. Bu da
sera topraklarinin alinabilir sodyum elementi bakimin-
dan su an icin herhangi bir tehlike yaratmadigini
gOstermektedir. Maltas ve Kaplan (2015) ortlalt gtizlik
domates bitkilerinin beslenme durumlarinin belirlen-
mesi ile ilgili yaptiklar calismada topraklarinin alinabilir
sodyum iceriklerini 0.10-249 me 100 g' arasinda
oldugunu ve Kacar (1962)'a goére siniflandinidiginda
sera topraklarinin %62.2'sinin orta dizeyde alinabilir
sodyum icerdigi, %12.6'sinin da yiiksek ve cok yiksek
diizeyde alinabilir sodyum icerdigini belirlemislerdir.

Topraklarin alinabilir potasyum icerigi ilk 6rnekleme-
de 47-1182 mg kg; ikinci 6rnekleme sonucunda ise 69-
901 mg kg’ arasinda degismistir. Alinabilir potasyum
dederleri Fawzi and El Fouly (1980)e gore
siniflandinldiginda siniflandinldiginda, ilk érneklemede
topraklarin %35'inin ¢ok ylksek (>400 mg kg™), %20’
sinin yliksek (300-400 mg kg™), % 20'sinin yeterli (200-
300 mg kg'), %15'inin yetersiz (<150 mg kg') ve
%5'inin dusik seviyede alinabilir potasyum icerdigi
belirlenmistir. Bu dagihm Gretim sonrasi; %35 c¢ok
yuksek, %30 yeterli, %20 yetersiz ve %5 disiik diizeyde
alinabilir  potasyum icerigi olarak bulunmustur.
Topraklarda potasyum elementi genelde Gretim sonrasi
bir azalma egilimi gostermistir. Potasyum elementi
bitkiler tarafindan c¢ok fazla miktarda kaldinlan bir
makro besin maddesidir. Yedek besin maddelerinin
depolanmasi, seker ve nisastanin olusumu ve tasinmasi,
protein sentezi, soguda dayanikliik vb. gibi birgok
metabolik olaylarda faaliyet gosterir (Manga ve ark.,
1995; Acikgdz, 2001). Bazi sera topraklarinda cok az da
olsa (5-7-8-9-12-14 ve 17 no'lu seralarda) genel olarak
hafif bir artis analiz edilmistir. Bu durumun asir
glibre uygulamalarindan da kaynaklanmis olabilecegi
distinilmektedir. Yapilan cesitli arastirmalarda da,
topraklarin  alinabilir ~ potasyum  kapsamlarinin
glibreleme ile arttigi ve kimyasal 6zelliklerinin gelistigi
belirtiimistir (N'dayegamiye and Cote, 1989; Press et al.,
1996; Shen et al, 1996; Cercioglu ve ark., 2010). Sera
topraklarinin alinabilir kalsiyum icerikleri tGretim 6ncesi
ve sonrasl siraslyla; 592-2270 mg kg™ ve 955-2867 mg
kg’ degerleri arasinda degismistir. Uretim basinda,
topraklarin % 45'i dusiik (714-1428 mg kg''), % 30'u orta
(1428-2143 mg kg), % 15'i cok diisiik (<714 mg kg™') ve

%10'u yiksek (2143-2857 mg kg™') kalsiyum degerlerine
sahipken; Uretim sonunda bu dagilim % 35 dusik, % 35
orta, %25 fazla ve %5 ¢ok fazla (>2857) seklinde degisim
gOstermistir (Pratt, 1965). Kalsiyum elementi genelde
sera topraklarinda artis gostermistir. Bu artis miktarinin
da mutlaka izlenmesi gereklidir. Ozellikle seralarda
kalsiyum elementi bazi mikro elementlerin alinimini
engelleyecegi icin dikkatli olunmalidir. Kalsiyum
elementinin 6zellikle fosfor, potasyum, magnezyum ve
mikro elementlerle interaksiyona girdigi yapilan bircok
calisma ile ortaya konulmustur (Fageria, 2001).
Topraklarin alinabilir magnezyum igerikleri ise Gretim
Oncesi ve sonrasi siraslyla; 125-444 mg kg ve 150-411

mg kg' arasinda degistigi gozlenmistir.  Birinci
orneklemede  topraklarin  alinabilir  magnezyum
icerikleri Pratt (1965)'a goére siniflandinidiginda;

%60'InIn  yiksek (160-350 mg kg'), %30'unun c¢ok
yiiksek (>350 mg kg') ve %10’'unun da orta diizeyde
magnezyum icerdikleri belirlenmistir. ikinci toprak
orneklerinin de; %75 yiksek, %15 ¢ok yiiksek ve %10
orta dizeyde alinabilir Mg icerdigi gozlemlenmistir.
Topraklarin magnezyum elementi iceriklerinde ¢ok fazla
bir degisim analiz edilmemistir. Benzer bulgular Kaplan
ve ark. (1995) ile Sbnmez ve Kaplan (2007) tarafindan da
bildirilmistir.

Toplam azot ve alinabilir fosfor

Arastirilan  toprak orneklerinin  toplam azot ve
alinabilir fosfor elementi analiz sonuclan Cizelge 4'de
verilmistir. Topraklarin toplam azot iceriklerinin Uretim
oncesi ve sonrasi olmak Uzere sirasiyla; %0.084-0.280 ve
%0.078-0.347 arasinda degistigi belirlenmistir. Sera
topraklarinin Uretim sezonu oncesi toplam azot icerigi
siniflandirmasi yapildiginda (Kovanci, 1985); %60'Inin
zengin (%0.15<), %30'unun iyi (%0.1-0.15) ve %10'unun
orta diizeyde (%0.05-0.1) azot icerdigi belirlenmistir. Bu
dagilim Uretim sezonu sonrasi; % 35 zengin, %45 iyi ve
%20 orta diizeyde azot icerigi seklinde degismistir.
Topraklarin azot icerikleri bitkisel Giretim sonunda zengin
olan topraklarda disiis gOsterirken orta ve iyi olan
topraklarda ise az da olsa artis gostermistir. Topraklarin
alinabilir fosfor icerikleri (NaH,COs ile ekstrakte edilmis),
Uretim sezonu basinda ve bitiminde sirasiyla; 30.6-228.7
mg kg' ve 252-1273 mg kg' araliginda degisim
gOstermistir. Sillanpaa (1990)'a gore; Urln yetistirme
oncesi topraklarin % 80'i cok fazla (>80 mg kg), % 20'si
ise fazla diizeyde (25-80 mg kg™) alinabilir fosfor icerdigi
belirlenmistir. Bu durum, iretim sonunda % 60 oraninda
fazla ve %40 oraninda c¢ok fazla fosfor icerigi seklinde
dagiim  gOstermistir. Sera topraklarindaki  fosfor
miktarinin Uretim sonrasi bile fazla diizeylerde analiz
edilmesi glibreleme uygulamalarinin bilimsellikten uzak
bir sekilde yapildiginin da gostergesidir.
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Cizelge 4. Sera topraklarinin toplam N ve alinabilir P igerikleri
Table 4. Total N and available P contents of greenhouse soils

Uretim Sezonu Oncesi

Uretim Sezonu Sonrasi

SeraNo N (%) P (mg kg") N (%) P (mgkg”)
1 0.157 17438 0123 989
2 0.280 187.4 0347 127.3
3 0179 1483 0179 883
4 0.157 115.1 0.129 50.4
5 0123 410 0.095 278
6 0.129 182.0 0.084 508
7 0.179 2156 0.157 1077
8 0213 2287 0218 1167
9 0.224 157.4 0.207 109.4
10 0.118 833 0.084 66.8
1 0.118 170.4 0.101 686
12 0.095 306 0.146 58.4
13 0.112 110.4 0.129 380
14 0.084 82.1 0.106 520
15 0.112 516 0078 252
16 0.168 2080 0.106 825
17 0.252 2153 0.196 790
18 0.168 1425 0.151 44,
19 0.151 740 0118 46.1
20 0.185 169.3 0.129 895
ort. 0.160 1394 0.145 713
VK. 326 4456 437 425
55 0.06 62.1 0.06 303
Min. 0.084 306 0078 252
Mak. 0.280 2287 0347 1273

Ort: Ortalama; V.K:: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum

Alinabilir mikro besin elementleri (Fe, Cu, Mn ve Zn)
Sera  topraklarinin  alinabilir  mikro  besin
elementlerine ait analiz sonuglar Cizelge 5'de
sunulmustur. Birinci ve ikinci toprak érneklemesinde
belirlenen alinabilir demir icerikleri (DTPA-dietilen
triamin pentaasetik asit ile ekstrakte edilebilir)
sirasiyla; 8.6-59.6 ve 6.4-32.5 mg kg'araliginda
degismistir. Bu topraklarin demir icerikleri Lindsay and

Norvell (1978)'e gore yeterli (>4.5 mg kg') olarak
siniflandirilabilmektedir. Topraklarin bakir iceriklerinin
Uretim 6ncesi ve sonrasi sirasiyla; 0.3-34.7 ve 0.4-25.8
mg kg'araliginda degistigi analiz edilmistir. Alinabilir
bakir analiz sonuclarinin  tamami Lindsay and
Norvell (1978)'e gore siniflandirildiginda bitki besin
elementinden vyararlanilabilecek yeterlilik simnirinin
Ustlinde (>0.2 mg kg™') oldugu gozlenmistir.

Cizelge 5. Sera topraklarinin alinabilir mikro element icerikleri
Table 5. Available micro nutrient contents of greenhouse soils

Uretim Sezonu Oncesi

Uretim Sezonu Sonrasi

Sera No Fe Cu Zn Mn Fe Cu Zn Mn
(mg kg™) (mg kg™)

1 228 19 0.6 69.0 11.3 1.1 54 19.3

2 222 248 0.5 20.2 6.4 7.6 4.8 7.0
3 58.9 347 0.3 39.8 14.4 258 5.5 54
4 20.0 238 1.1 234 237 247 8.5 15.2
5 59.7 22 0.3 28.7 20.0 43 2.8 121
6 40.1 38 13 125.6 219 1.8 39 315
7 28.0 153 0.7 24.0 20.0 12.7 4.0 26
8 233 9.9 33 439 17.3 8.9 4.6 425
9 17.0 1.7 0.5 17.7 171 24 5.1 336
10 336 24 0.3 433 19.0 2.7 23 55.5
11 17.3 5.0 0.3 30.5 155 3.0 4.6 6.9
12 16.7 1.0 0.1 336 18.0 0.8 1.8 33.0
13 16.8 44 0.4 414 15.0 8.7 6.5 34.0
14 49.2 3.1 0.4 53.6 28.2 34 4.7 64.9
15 8.6 04 0.2 222 153 04 34 11.0
16 215 26 0.3 46.8 26.0 22 4.6 39.2
17 16.7 438 0.6 384 17.0 52 4.1 6.5
18 11.0 14 0.5 344 14.9 7.8 6.3 279
19 15.0 0.9 0.2 249 314 3.7 4.5 209
20 10.3 1.0 0.4 353 325 2.7 6.7 67.8
Ort. 254 7.26 0.62 39.8 19.2 6.5 4.7 26.8
V.K. 59.8 133.7 113.2 59.6 33.9 110.5 333 73.7
S.S. 15.2 9.6 0.6 23.7 6.5 7.1 1.5 19.7
Min. 8.6 0.3 0.1 17.7 6.4 0.4 1.8 2.6
Mak. 59.6 34.7 33 125.6 325 25.8 8.5 67.8

Ort: Ortalama; V.K.: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum
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Uretim éncesinde topraklarin ¢inko icerikleri 0.1 ile
3.3 mg kg'araliginda degismistir. Uretim sonrasi ise
1.8 ile 85 mg kg' arasinda degisen ¢inko degerleri
belirlenmistir. Lindsay and Norvell (1978)'e gore; Giretim
sezonu oncesi topraklarin % 55'i diisiik miktarda (<0.5
mg kg™) ve bitkide eksiklik belirtilerinin gozlenebilecegi
seviyelerde ¢inko icermekte olup bu topraklarin % 30'u
orta (0.5-1 mg kg), % 15'i de fazla miktarda (>1 mg kg™)
alinabilir ¢inko iceren topraklar olarak dagilim
géstermistir. Uretim dncesi topraklarin ¢inko iceriklerinin
distk miktarda olmasi, ¢inko ile kire¢ ve fosfor
arasindaki antagonistik iliskiden ve yetersiz diizeydeki
ginkolu glbre uygulamalarindan  kaynaklandig
dustnllmekte-dir.  Toprak  orneklerinin  alinabilir
mangan icerigi Uretim 6ncesi ve sonrasi olmak Uzere
sirasiyla; 17.7-125.6 mg kg™ ve 2.6-67.8 mg kg™ degerleri
arasinda degisim gOstermistir. Alinabilir mangan
sonuglart  Lindsay and Norvell (1978)e gore
siniflandinldiginda  6rneklerin tamaminin yeterli (>1.2
mg kg™) sinifina dahil oldugu ve mangan bakimindan
bir beslenme sorununun bulunmadigi gozlenmistir.
Kaplan ve ark. (1995), Kumluca ve Finike yoreleri
domates seralar toprak 6rneklerinin alinabilir mangan
icerikleri yonlinden yeterli oldugunu belirlemistir.
Sonmez ve Kaplan (2007), ise toprak orneklerinin
alinabilir mangan iceriklerinin  0-20 cm toprak
derinliginde 2.7-11.3 ppm ve 20-40 cm toprak
derinliginde 1.9-13.8 ppm arasinda degistigini ve yeterli
sinifina dahil oldugunu belirlemistir.

Topraklarin toplam agir metal icerikleri

Sera topraklarinin agir metal icerikleri, vejetasyon
sonunda alinan toprak 6rnekleri Gizerinden belirlenmistir
(Cizelge 6). Bu secimin temel sebebi, sera gibi kapali bir
sistemde agdir metal bulasikliginin ancak gubreler ve
sulama sularindan kaynaklanabilmesi ve bu bulasikigin
birikimi sonucu, agir metallerin toksik etkilerinin tarimsal
Uretimde olumsuzluklara yol a¢gmasi durumunun kisa
donemde gozlenememesidir. Cevre ve Sehircilik
Bakanhg (2015) tarafindan belirlenen agir metal
konsantrasyonlarinin  sinir  degerleri  Cizelge 7'de
verilmistir. Cizelge 6'ya gore, 7 numarali sera topraginin
(pH:7.46), 162.3 mg kg™ toplam krom konsantrasyonu ile
sinir degeri (100 mg kg') astigi gozlenmektedir. 4
numarall (pH:7.63) ve 7 numarali sera topraklarinin
toplam nikel konsantrasyonu sirasiyla; 103.3 ve 104.6 mg
kg™ ile belirlenen sinir degerini (100 mg kg™) astigi analiz
edilmistir. 4 ve 7 numarali sera topraklari disinda toplam
agir metal konsantrasyonlarina ait belirlenmis herhangi
bir sinir degeri asan Uretici toprag bulunmamaktadir.
Ozkan (2008), domates seralarinda yirittigi tez
calismasinda topraklarin Cd iceriklerinin 0.49-2.61 mg
kg', Ni iceriklerinin 22-244.1 mg kg™ ve Pb iceriklerinin
2.94-23.9 mg kg arasinda degistigini belirlemistir.

Cizelge 6. Sera topraklarinin toplam agir metal icerikleri
Table 6. Total heavy metal contents of greenhouse soils

Cr Cd Co Pb Ni
Sera No -
(mgkg™)

1 433 0.20 12.7 57.0 34.0
2 442 0.28 104 46.3 271

3 449 0.18 9.3 55.8 33.7
4 82.0 1.03 189 45.2 103.3
5 33.8 0.03 6.3 26.7 22.8
6 322 0.15 8.2 66.2 28.7
7 162.3 0.25 18.5 93.3 104.6
8 39.1 0.35 8.0 68.3 30.7
9 48.5 0.15 10.1 54.0 48.9
10 304 0.17 9.8 56.2 309
11 40.3 0.12 89 31.0 68.3
12 239 0.27 8.4 55.2 28.1
13 40.2 0.27 10.1 63.8 21.2
14 354 0.30 8.8 54.5 33.7
15 31.7 0.15 43 31.7 23.2
16 30.7 0.13 5.2 31.0 24.8
17 54.4 0.38 10.6 67.7 38.5
18 49.3 0.43 11.8 74.0 419
19 38.0 0.83 6.6 58.0 34.0
20 37.4 0.20 7.0 55.8 333
Ort. 47.1 0.29 9.7 54.6 40.6
V.K. 63.1 155.8 38.1 29.8 59.3
S.S. 29.7 0.7 3.73 16.3 24.0
Min. 23.9 0.03 43 31.0 21.2
Mak. 82.0 1.03 189 93.3 104.6

Ort: Ortalama; V.K.: Varyasyon Katsayisi;; S.S.. Standart Sapma;
Min.: Minimum; Mak.: Maksimum

Cizelge 7. Toprakta izin verilebilir agir metal sinir degerleri (T.C.
Cevre ve Sehircilik Bakanhgi, 2015)

Table 7. Limit values of heavy metals in soil (T.C. Cevre ve Sehircilik
Bakanlgi, 2015)

Agir Metal 6=<pH<7 pH>7
(Toplam) (mgkg”)

Pb 70 100
Cd 1 1.5
Cr 60 100
Cu 50 100
Ni 50 70
Zn 150 200
Hg 0.5 1

Su 6rneklerinin kimyasal 6zellikleri

Uretim sezonu Oncesi, ortasi ve sonrasl alinan
sulama suyu 6rneklerinin kimyasal o6zellikleri sirasiyla
Cizelge 8, 9 ve 10'da verilmistir. Su 6rneklerinde
belirlenen pH degerleri, 6.48 ile 7.66 arasinda degisim
gostermektedir (Cizelge 8, 9, 10). Ortalama pH degeri
ise 7.13’dur. Sulama sulari icin 6.5-8.4 pH araligi sorun
yaratmamaktadir (Ayers and Wescot, 1989). Arastirma
konusu sularin tamaminda pH ortalama degeri
standart degerler arasinda oldugundan kullanilabilir
sulama suyu sinifina girmektedir. Sulama sularinda pH
degerinin sinir degerlerden farkli olmasi bitkilerde
dengesiz beslenme veya toksik maddelerin birikimine
neden olmaktadir (Kanber ve ark., 2003).
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Cizelge 8. Sera sulama sularinin kimyasal 6zellikleri (1. dénem)
Table 8. Chemical characteristics of greenhouse irrigation water (1.period)

Sera EC Na* K* Ca**+Mg* TK HCOs cr S04 TA B
No PH (uScm™) (mel) SAR RSC (mg kg™)
1 6.74 540 1.22 0.13 3.90 5.26 2.70 1.50 1.14 5.34 0.88 - 0.18
2 6.92 616 1.58 0.18 4.36 6.13 3.90 1.00 1.23 6.13 1.07 - 0.28
3 7.7 621 1.49 0.16 4.56 6.21 5.10 1.00 0.05 6.15 0.99 - 0.07
4 7.5 623 0.57 0.13 5.43 6.13 4.00 1.00 1.10 6.10 0.34 - 0.07
5 6.48 502 1.00 0.16 3.85 5.01 2.79 1.00 1.14 4.93 0.72 - 0.43
6 6.85 744 1.25 0.60 5.55 741 5.20 1.00 1.10 7.30 0.75 - 0.34
7 7.46 621 0.58 0.13 5.40 6.11 4.81 1.25 0.05 6.11 0.35 - 0.17
8 741 617 1.55 0.18 443 6.17 3.84 1.00 1.23 6.07 1.04 - 0.28
9 6.89 630 1.58 0.18 4.45 6.22 3.95 1.00 1.23 6.18 1.06 - 0.23
10 7.45 626 1.60 0.18 4.40 6.18 3.69 1.25 1.23 6.17 1.08 - 0.21
1 731 620 1.58 0.18 433 6.10 3.97 1.00 1.23 6.20 1.08 - 0.23
12 7.07 629 1.55 0.18 4.50 6.24 3.95 1.00 1.23 6.18 1.04 - 0.26
13 6.6 678 1.43 0.21 4.91 6.56 3.60 2.00 1.15 6.75 0.91 - 0.55
14 6.8 538 1.28 0.11 3.95 5.34 2.76 1.50 1.12 5.38 0.91 - 0.20
15 6.65 618 1.57 0.45 412 6.13 3.14 1.25 1.23 5.62 1.09 - 0.51
16 6.61 606 1.57 0.18 4.28 6.03 3.24 1.50 1.23 5.97 1.07 - 0.24
17 7.1 612 1.57 0.24 4.20 6.00 3.32 1.50 1.23 6.05 1.08 - 0.26
18 6.8 616 157 0.18 4.38 6.13 3.00 1.75 1.23 5.98 1.06 - 0.51
19 6.83 621 1.58 0.18 4.45 6.22 341 1.50 1.23 6.14 1.06 - 0.30
Ort. 6.98 614.6 1.37 0.21 4.50 6.08 3.70 1.26 1.07 6.04 0.93 0.28
VK 4.6 8.2 237 56.8 109 8.2 19.8 242 338 83 249 48.6
SS. 03 504 03 0.1 0.5 0.5 0.7 03 03 0.5 0.2 0.13
Min 6.48 502 1.60 0.11 3.85 5.01 2.70 1.00 0.05 4.93 0.34 0.07
Mak. 7.50 744 0.57 0.60 5.55 741 5.20 2.00 1.23 7.30 1.09 0.55
TK: Toplam Katyon; TA: Toplam Anyon; Ort: Ortalama; V.K.: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum
Cizelge 9. Sera sulama sularinin kimyasal 6zellikleri (2. dénem)
Table 9. Chemical characteristics of greenhouse irrigation water (2.period)
Sera pH EC Na* K* Ca**+Mg* TK HCOs cr S04 TA SAR RSC B
No (uS cm™) (mel”) (mg kg™
1 6.72 515 1.27 0.04 3.75 5.05 2.63 1.24 11 497 0.92 - iz
2 7.41 598 1.61 0.05 4.20 5.86 3.40 1.24 1.18 5.82 1.11 - 0.23
3 7.19 612 0.62 0.04 5.30 5.95 4.95 0.99 0.06 6.01 0.38 - 0.02
4 7.25 610 0.62 0.04 5.245 5.91 4.68 1.24 1.12 7.04 0.38 - iz
5 7.21 478 1.03 0.05 3.54 4.62 2.60 0.99 1.08 4.67 0.78 - iz
6 6.98 777 1.28 0.16 6.20 7.64 4.90 1.74 1.1 7.74 0.73 - 0.46
7 6.92 614 1.31 0.05 4.60 5.96 4.80 1.24 0.06 6.10 0.87 - 0.29
8 7.09 605 1.57 0.04 4.30 5.92 4.08 0.74 1.2 6.02 1.07 - 0.61
9 6.66 605 1.57 0.05 4.35 5.97 3.55 1.24 1.2 5.99 1.07 - 0.09
10 7.58 609 1.57 0.05 4.35 5.97 3.53 1.24 1.18 5.95 1.07 - 0.06
1 6.94 607 1.54 0.05 4.30 5.89 3.71 0.99 1.14 5.84 1.05 - 0.02
12 7.01 606 1.61 0.05 4.28 5.94 3.55 1.24 1.18 5.97 1.10 - 0.17
13 6.81 672 1.45 0.06 5.12 6.63 3.95 1.49 1.15 6.59 0.91 - 0.76
14 7.54 554 1.34 0.02 4.05 5.42 2.80 1.49 1.15 5.44 0.94 - 0.10
15 6.74 608 1.62 0.06 4.30 5.98 3.30 1.49 1.1 5.90 1.1 - 0.22
16 7.27 588 1.61 0.06 4.08 5.74 3.65 0.99 1.15 5.79 1.12 - 0.13
17 7.66 593 1.48 0.04 4.25 5.78 3.40 1.24 1.25 5.89 1.02 - 0.31
18 7.19 607 1.61 0.05 4.28 5.94 3.80 0.99 1.23 6.02 1.10 - 0.19
19 7.03 600 1.61 0.05 4.20 5.86 4.00 0.74 1.2 5.94 1.11 - 0.08
Ort. 7.12 603 1.39 0.05 4.46 5.90 3.75 1.19 1.04 5.98 0.94 0.23
V.K. 4.1 9.7 22.7 49.0 13.8 9.9 189 215 334 109 244 108.2
SS. 03 584 0.3 0.03 0.6 0.6 0.7 03 0.3 0.7 0.2 0.21
Min. 6.66 478 0.617 0.025 3.54 4.62 2.60 0.74 0.06 4.67 0.38 0
Mak. 7.66 777 1.621 0.156 6.20 7.64 4.95 1.74 1.25 7.74 1.12 0.76

TK: Toplam Katyon; TA: Toplam Anyon; Ort: Ortalama; V.K.: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum

Sulama sularinin U.S. Salinity Laboratory (1954)
siniflandirma sistemine gore, seralarda kullanilan ve
farkl kaynaklardan elde edilen sulama sulari icerisinde
yalnizca 6 numaral Ureticinin kullandigi kuyu suyu,
tuzluluk (750-2000 uS cm’) ve sodyum adsorbsiyon
orani (0-10 SAR) siniflari ile C3S1 sinifi sulama sularina
dahil olmaktadir. Geri kalan sulama suyu 6rneklerinin
tuzluluk ve SAR siniflan sirasiyla 250-750 pS cm™ ve

0-10 SAR ile bu orneklerin tamaminin C2S1 sinifi
sulama sulan oldugu belirlenmistir. Bor, bitkilerin
beslenmesinde esas element olmasina ragmen sulama
sularinda 0.5 mg kg"den fazla konsantrasyonlari baz
bitkilere zararli olabilir. Bor konsantrasyonu 4 mg
kg"den fazla olan sulama sularn bitiin bitkilere
toksiktirler (Ayyildiz, 1983). incelenen su drneklerinin
bor sonugclarinin iz ile 0.76 mg kg konsantrasyonlari
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(Cizelge 8, 9, 10) arasinda oldugu ve genelde 1.sinif
(cok iyi) ve 2. Sinif (iyi) sulama suyu sinifi oldugu igin
sulama suyu olarak kullaniminda bor agisindan bir
sakinca olmadigi gézlenmistir. Ureticiler tarafindan
kullanilan sulama sularinin yagmurlama, damlama ya

Cizelge 10. Sera sulama sularinin kimyasal 6zellikleri (3. donem)
Table 10. Chemical characteristics of greenhouse irrigation water (3.period)

da salma sulama ile verilmesinde icerdikleri anyon ve
katyonlar acgisindan bir sakinca yoktur. Scofield
(1935)'e gore CI ve SO,2 anyonlari bakimindan tim
donemlerin sulama sulari, ¢ok iyi (<4 me I'') sulama
suyu sinifindadir.

SeraNo  pH EC Na* K Ca+Mg"” TK  HCOy c so,> TA  SAR  RSC B
(uS cm) (mel) (mg kg™)
1 7.00 602 129 005 465 5.99 375 099 110 584 084 - 028
2 7.25 612 144 011 440 5.95 3.50 124 115 58 097 - 0.10
3 7.25 615 109 0.4 4.88 6.11 5.10 099 006 615 069 - 0.16
4 7.44 633 099 005 520 6.24 5.00 124 110 734 062 - 028
5 7.30 495 103 0.0 3.83 4.96 2.50 124 114 488 074 - 022
6 7.28 634 104 038 470 6.12 449 074 105 628 068 - 020
7 7.39 636 107 009 520 636 498 124 006 628 066 - 024
8 7.30 635 126 0.1 4.80 6.18 405 099 120 624 082 - 013
9 7.26 617 108 012 4.80 6.00 3.85 099 120 604 070 - 0.07
10 7.28 610 109 012 4.80 6.00 3.65 099 130 595 070 - 0.16
1 7.26 615 136 012 450 5.98 352 124 128 604 091 - 0.09
12 7.35 635 108 012 490 610 403 099 125 627 069 - 021
13 6.96 562 134 0.14 4.10 5.58 3.10 124 115 549 094 - 033
14 7.22 607 141 006 460 6.08 317 174 110 601 093 - 0.03
15 7.61 625 169 025 430 6.25 327 174 118 619 116 - 0.15
16 7.20 622 109 012 4.80 6.01 4.04 074 130 608 070 - 020
17 7.41 596 142 014 425 5.81 275 174 130 579 098 - 017
18 7.30 618 149 0.12 443 6.03 328 149 122 599 100 - 026
19 7.14 621 199 012 4.10 621 251 248 122 621 139 - 027
ort. 727 610 128 0.3 459 6.00 371 127 107 605 085 0.19
VK. 20 5.4 206 574 8.0 5.1 212 332 340 75 234 434
SS. 0.15 329 03 0.07 04 03 038 04 04 05 02 0.08
Min. 6.96 495 099 005 3.83 4.96 250 074 006 488 062 0.03
Mak. 7.61 636 129 038 520 636 5.10 248 125 734 139 033
TK: Toplam Katyon; TA: Toplam Anyon; Ort: Ortalama; V.K.: Varyasyon Katsayisi; S.S.: Standart Sapma; Min.: Minimum; Mak.: Maksimum
SONUC yonde etkilemektedir. Surdirilebilir bir tarmsal
Arastirmanin yapildigi seralarda kullanilan sulama ~ Uretim, topragin fiziksel, kimyasal ve biyolojik

sularinin  kullanilabilir nitelikte oldugu ve gerekli
kontroller yapildigi takdirde sorun yaratmayacagi
dustnilmektedir. Ancak yetistirilecek bitki cesidinin
seciminde pH degerleri g6z 6nilinde bulundurularak
bir secim yapilmalidir. Topraklara uygulanan pestisit
ve gubrelerin kalintilarinin yeralti sularina, golet, baraj
vb. sulama suyu kaynaklarina karismasi, yeralti su
seviyesinin alcalip yukselmesi, ylizey sularina karisan
endustriyel ve evsel atiklarn igerikleri, topraklarin ve
sulama sularinin bir¢ok ozelligini (pH dismesi, organik
madde azalmasi, fosfor ve nitrat kirliligi vb.) olumsuz
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OZET

Bu arastirma, seralardan hasat sonrasi elde edilen atiklarin kompost haline
getirilerek ahir giibresi ile beraber topraga uygulanmasi sonucunda, topragin
bazi kimyasal ozellikleri (pH, EC, OM, kireg, KDK) ve biber (Capsicum annuum L.)
verimi lizerine olan etkilerini incelemek amaaiyla yiiriitilmistiir. Calisma, 2014-
2015 yillan arasinda, Kiitahya’nin Simav ilcesinde bulunan Dumlupinar
Universitesi Simav Meslek Yiiksekokulu’na ait seralarda tesadiif bloklari deneme
desenine gére 6m?lik (3x2) parsellerde ii¢ tekrarli olarak gerceklestirilmistir.
Denemedeki uygulamalar; (1) NPK, (2) 4 t da’ ahir giibresi+NPK, (3) 4 t da”’
kompost+NPK, (4) 8 t da’ kompost+NPK, (5) Kontrol, (6) 4 t da”' kompost, (7) 4 t
da™ ahir giibresi, (8) 8 t da™ kompost olarak belirlenmistir. Denemede uygulanan
sera atiklari Simav yoresi Eynal bolgesindeki seralardan, yanmis ahir giibresi
ise yoredeki Ureticilerden elde edilmistir. Arastirma sonucunda, topragin
kimyasal 6zellikleri ve biber verimi iizerine en etkili uygulamalarin (2) 4 t da™
ahir giibresi+NPK, (4) 8 t da” kompost+NPK ve (6) 4 t da’ kompost oldugu
belirlenmistir.

ABSTRACT

his research was conducted to investigate the effect of composted greenhouse

residues and farmyard manure on some chemical properties (pH, EC, OM,
CaCo0s;, CEC) of soil and pepper (Capsicum annuum L.) yield. The study was held
between the years of 2014-2015 in the greenhouses of Vocational College of
Simav of Dumlupinar University in Simav district of Kutahya according to
randomized block design in 6 m? (3x2) plots with three replications. Treatments
were as follows: (1) NPK, (2) 4 t da' farmyard manure +NPK, (3) 4 t da™
compost+NPK, (4) 8 t da’ compost+NPK, (5) control, (6) 4 t da”' compost, (7) 4t da’
animal manure, (8) 8 t da' compost. In the experiment, animal manure and
greenhouse redidues applied to the soil obtained from Eynal region of Simav. In
consequence of research, (2) 4 t da' animal manure+NPK, (4) 8 t da’
compost+NPK ve (6) 4 t da”’' compost were determined as the most effective
treatments on chemical properties of soil and pepper yield.

Ulkemiz kosullarinda organik madde icerigi,

Bitkisel Uretimde birim alandan daha fazla riin
alinabilmesi amaciyla yapilan yodun ve bilingsiz
kimyasal gubreleme tuzluluk, sikisma, toprak
yorgunlugu ve organik madde miktarinin azalmasi
gibi olumsuz sonuclara yol acabilmektedir (Erkog,
2009).

topragin uretkenlik kapasitesini etkileyen 6nemli bir
parametredir. Ulkemizde en &nemli organik madde
kaynadi ahir gubresidir (Bayindir ve ark., 2004). Ahir
glibresinin gerekli miktarda, uygun periyod ve yeterli
olgunlukta bulunamamasi yetistiriciyi baska arayislara
yoneltmektedir. Bu durum organik madde kaynadi

71



Cergioglu ve ark.

olarak atik materyallerin tarimsal alanlarda kullaniminin
dnemini aciga ¢ikarmaktadir (Ozgiiven ve ark., 1996).
Sera topraklarindaki organik madde eksikliginin ahir
glibresi, torf ve kompost gibi materyaller kullanilarak
giderilebilecegi belirtiimektedir (Tlzel ve ark. 1992;
Tlzel, 1996). Hasattan sonra geriye kalan bitkisel
artiklar, ciftlik artiklan, ahir glbreleri, kentsel artiklar,
sanayi atiklari ve benzeri materyaller dogrudan veya
kompostlastirildiktan sonra topraklarin organik madde
icerigini arttirmak icin kullanilabilmektedir (Entry et al.,
1997; Pascual et al., 1997; Madejon et al., 2001; Kitiik
ve ark., 2003; Bhattacharyya et al., 2003).

Son yillarda gevresel kirliligin 6nlenmesi ve atiklarin
degerlendirilmesi amaciyla bitkisel Uretim sonucunda
olusan hasat atiklarinin veya hammaddesi tarimsal Griin
olan pek c¢ok fabrikasyon atiginin tarimsal Uretimde
girdi olarak kullanilmasi yayginlagmistir. Boylece
tarimsal Uretimle elde edilen Urinlerin islenmesinden
arta kalan materyallerin tekrar ayni alanlarda kullanimi
ile cevre lzerine olan olumsuz etkilerinin azaltilmasi
saglanmistir. Buglin yapilan pek ¢ok calisma, atik olarak
nitelendirilen ¢cogu materyalin topraklara direkt ilavesi
ile organik madde ve bitki besin maddesi kaynagdi
olabilecegini veya belli oranlarda kansimlar ile
yetistirme ortami olarak kullanilabilecegini gostermistir
(Aydeniz ve Brohi, 1991; Ozenc, 2004; Benito et al., 2005;
Benito et al., 2006).

Bitki atiklarinin topraga uygulanmasi; topraktaki
mikrobiyal faaliyetlerin, bitki besin elementlerinin
mineralizasyonu ile tesvik edildigi (Eriksen, 2005;
Randhawa et al., 2005) ve toprak verimliligini, kalitesini
arttirdigi (Doran et al, 1987) icin iyi bir yonetim
uygulamasi olarak kabul edilmektedir.

Ulkemizde son yillarda giderek artis gosteren
seracilikta birim alandan daha fazla riin elde etmek
amaclanmaktadir. Bu nedenle birim alanda yetistirilen
bitki sayisi ve elde edilen biyokiitle agirliklar fazladir
(Citak ve ark., 2006). Domates gibi yliksek degerli sebze
bitkilerinden kompost uygulamasi, cayir ve ¢imlerden
elde edilen kompost uygulamasindan daha ekonomik
ve pratik olabilmektedir (Roe and Cornforth, 2000).

Bu calismada Kutahya'nin Simav ilcesindeki sera
bolgesinden toplanan hasat atiklarinin  (domates)
kompost haline getirilerek ahir gibresi ile beraber
topragin pH, elektriksel iletkenlik, kire¢, organik madde
ve katyon degisim kapasitesi gibi kimyasal 6zellikleri ile
biber verimi izerine olan etkileri incelenmis ve uygun
kullanim dozlari belirlenmistir.

MATERYAL ve YONTEM

Bu calisma, 2014-2015 yillari arasinda, Kitahya'nin
Simav ilgesi Eynal bdlgesinde bulunan Dumlupinar
Universitesi Simav Meslek Yiiksekokulu’'na ait serada

iki yillik bir deneme olarak gerceklestirilmistir. Deneme
topraginin ozellikleri Cizelge 1'de verilmistir. Kompost
ve ahir glibresi materyalleri tesadif bloklar deneme
desenine gore 6m?lik (3m x 2m) parsellere (g tekrarh
olarak uygulanmistir. Toplam parsel sayisi 24'dir.
Denemeye ait uygulamalar; (1) NPK, (2) 4 t da™' ahir
glibresi+NPK, (3) 4 t da' kompost+NPK, (4) 8 t da”
kompost+NPK, (5) Kontrol, (6) 4 t da™' kompost, (7) 4 t
da' ahir gubresi, (8) 8 t da' kompost olarak
belirlenmistir.

Cizelge 1. Deneme alanina ait topragin fiziksel ve kimyasal 6zellikleri
Table 1. Physical and chemical properties of experimental soil

Biinye Kumlu Tin

Kum (%) 60.48

Mil (%) 27.64

Kil (%) 10.88

pH 7.71

EC (uS/cm) 1467

CaCO0s (%) 1.80

OM (%) 1.85

Toplam N (%) 0.17

Alinabilir P (mg kg™') 104.6

Alinabilir K (me 100 g™") 0.52

Alinabilir Ca (me 100g™") 18.8

Alinabilir Mg (me 100 g) 7.02

Alinabilir Na (me 100 g™) 0.92

Alinabilir Fe (mg kg™) 7.98

Alinabilir Mn (mg kg™') 10.10

Alinabilir Cu (mg kg™) 2.15

Alinabilir Zn (mg kg™) 3.92

Simav ilcesindeki Eynal bdlgesinde bulunan

seralardan elde edilen sera atiklari (domates)
kompostlastirildiktan  sonra Ureticilerden alinan
olgunlasmis ahir glbresi ile birlikte parsellere

uygulanmistir. Denemede kullanilan ahir guibresi ile
kompostun ozellikleri Cizelge 2'de verilmistir.

Cizelge 2. Denemede kullanilan kompost ve ahir glibresinin 6zellikleri
Table 2. Compost and farmyard manure properties used in the
experiment

Kompost Ahir giibresi
pH 8.79 843
EC (uS cm™) 1772 2700
OM (%) 30 57.8
CN 7.99 14.2
Toplam N (%) 218 2.35
Toplam P (%) 0.13 0.36
Toplam Ca (%) 1.15 242
Toplam K (mg kg™') 5547 9400
Toplam Mg (mg kg™') 2469 5300
Toplam Na (mg kg™) 481.2 588
Toplam Fe (mg kg™) 5964 784
Toplam Mn (mg kg™') 254 202
Toplam Cu (mg kg™) 10.6 12.3
Toplam Zn (mg kg™) 45.5 51.6
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Denemenin gerceklestigi toprakta 8.5 kg da’ N,
18.04 kg da” P,Os ve 20.28 kg da™' K;O (azotun ilk yil
%40"; fosforun %30'u ve potasyumun %401 dikkate
alindiginda) analiz edilmistir. Biber bitkisi 1 ton uriinle
topraktan 7 kg N, 1.60 kg P.Os ve 7 kg K,O
kaldirmaktadir. Akdeniz Bolgesi kosullarinda 1 dekar
alanda yapilan biber yetistiriciliginde, vejetatif aksam
retimi icin 9 kg azot, 0.6 kg fosfor ve 9 kg potasyum
ve 1 ton meyve Uretimi icin ise 2 kg azot, 0.26 kg
fosfor, 1.83 kg potasyum gerekli oldugu bildirilmistir
(Rober and Schaller, 1985).

Galismada kullanilan materyallerin de bitki besin
elementi analizleri yapilmis ve elde edilen verilere
gore bazi uygulamalarda takviye olarak mineral glibre
ilave edilmistir. Mineral glibre olarak; mono amonyum
fosfat, potasyum siilfat, amonyum nitrat, potasyum
nitrat ve kalsiyum nitrat gtibreleri kullanilmistir.

Denemede test bitkisi olarak, sivri biber (Capsicum
annuum L.) kullanilmistir. Biber bitkisi (Capsicum
annuumL.), Glkemizde tarim alanlari icin potansiyel bir
risk olan tuzluluk sorununun yaygin olarak gorildugi
kurak ve yan kurak bircok bolgede, acikta ve ortii
altinda yetistiriciligi yapilan en 6nemli sebzelerden
biridir. 2015 yilindaki ortl alti sivri biber retimimiz
385 548 ton olarak belirlenmistir (TUIK, 2016).

iki vejetasyon ddnemi icerisinde gerceklesen
arastirmada, her vejetasyonda iki toprak Ornegi
(dikim ve hasat donemleri) alinarak toplam dort
adet Ornekleme vyapilmistir. Calismanin  deneysel
analizleri Ege Universitesi Ziraat Fakiiltesi Toprak
Bilimi ve Bitki Besleme Bolimi laboratuvarlarinda
yapilmistir. Laboratuvarda hava kurusu haline getirilen
toprak ornekleri, 2 mm’lik elekten gegcirildikten sonra
analizlerde kullanilmak UGzere hazir hale getirilmistir
(Soil Survey Staff, 1951). Topraklarin dane blyukligu
dagilimi yani % kum, % mil ve % kil fraksiyonlar
hidrometre  yontemi  uygulanarak  belirlenmistir
(Bouyoucos, 1962). Her fraksiyon icin bulunan veriler
binye (c¢genine uygulanarak toprak o6rneklerinin
blnyeleri belirlenmistir (Black, 1965). Toprak pH'si,
sature toprak macununda cam elekrotlu pH-metre ile
belirlenmistir (Jackson, 1967). Topragin elektriksel
iletkenligi (EC) U.S.Salinity Lab. Staffa gore cam
elektrotlu EC-metre ile analiz edilmistir (U.S. Salinity Lab.
Staff, 1954). Kire¢ yilzdesi (%CaCOs) Scheibler
kalsimetresi ile analiz edilmistir (Ttzuiner, 1990). Organik
madde, Modifiye Walkley-Black y&ntemine gore
belirlenmistir (Nelson and Sommer, 1982). Toprak
orneklerinin toplam azot miktarlari modifiye makro
Kjeldahl yontemi ile, alinabilir Na, K, Ca, Mg degerleri pH
degeri 7 olan 1 N NH,4OAc ile calkalanarak elde edilen
stizliklerde Na, K, Ca degerlerini fleymfotometrede, Mg

degerleri ise atomik absorbsiyon spekrofotometresinde
tayin edilmistir (Kacar, 1995). Toprak o6rneklerinin
alinabilir fosfor miktarlart Olsen y&ntemine gore
kolorimetrik olarak tayin edilmistir (Olsen and
Sommers, 1982). Topraklarin alinabilir Fe, Cu, Zn, Mn
degerleri 20 g hava kurusu toprak 6rnedinin 40 ml
DTPA+CaCl+TEA ile calkalanip slziilmesi sonucu
atomik absorbsiyon spektrofotometrede okunarak
belirlenmistir (Lindsay and Norvell, 1978).

Arastirmada biber bitkisinin su istegine gore
tarla kapasitesindeki su miktarinin  %70'inin altina
distlmeyecek sekilde damla sulama sistemi kullanilarak
sulama yapilmistir. Her parselden hasat edilen biber
bitkileri, her hasatta tartilarak yas agirliklari belirlenmis
ve daha sonra toplam verimler parsel alani izerinden kg
da' olarak hesaplanmistir. ilk hasat basladiktan sonra
haftada bir kez hasat yapilmistir. Arastirmadan elde
edilen sonuglar ise varyans analizi (ANOVA) ve Tukey
testi gibi istatistiksel yontemler yardimi ile analiz
edilmistir. Bu analizler Minitab 16 ve SPSS 21 yazilimlari
kullanilarak gerceklestirilmistir.

ARASTIRMA BULGULARI ve TARTISMA
Topragin Kimyasal Ozellikleri

Uygulamalar 6ncesi deneme topraginin pH’si 7.71
olarak analiz edilmistir. Butin uygulama dozlarinin
toprak Orneklerinin pH'si lzerine etkisi istatistiksel
olarak 6nemli bulunmustur (p<0.05). Kompost ve ahir
glibresi uygulamalari ile bu deger 7.70 ile 7.85 arasinda
bir degisim gostermistir. Topraga uygulanan farkl
organik materyaller kontrol parseline gére topragin pH
degerlerinde ¢ok az (%1.9) bir artis saglamis ve hafif
alkali (7.4-7.8) sinirlar icinde kalmistir (Kellogg, 1952).
Biber bitkisi yetistiriciliginde toprak pH’sinin 6.0-6.5
arasinda olmasi istenir (Duman, 2005). Maksimum
pH degerleri 4 t da' kompost ile 6 numaral
uygulamadan belirlenmistir (Cizelge 3). Denemede
kullanilan sera atigi kompostu (8.79) ve ahir giibresi
(8.43) materyallerinin yiiksek pH'ya sahip olmalarindan
dolayi toprak pH’sinda bir miktar artis olmasi beklenen
bir sonug olup bitki beslenmesi agisindan herhangi bir
olumsuzluk yaratmamistir.

Kompost ve ahir glibresi uygulamalariyla topraklarin
elektriksel iletkenlik (EC) degerlerinde artis olmus ve
1457 ile 1493 pS cm™ arasinda degdisen degerler elde
edilmistir. En ylksek tuzluluk degerleri 4 t da' ahir
glibresi+NPK parsellerinde analiz edilmistir. Kompostun
EC degeri 1772 pS cm™; ahir glibresinin ise 2700 puS cm™
olarak belirlenmis ve bu atiklarin uygulamasiyla tuzsuz
olan deneme alaninin tuz igerigi ¢cok az miktarda artmis
ve tuzsuz (0-2000 pS cm™) sinifina (USDA, 2002) girmistir
(Cizelge 4).
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Cizelge 3. Uygulamalarin birinci ve ikinci vejetasyon donemlerinde alinan toprak drneklerinin pH degerleri tizerine etkisi (Tukey testi, p<0.05).
Table 3. /mpact of treatments on pH values of first and second vegetation soil samples (Tukey’s test, p<0.05).

pH
Uygulamalar l. Vejetasyon Il. Vejetasyon
1 (NPK) 7.74d 7.71d
2 (4 t da™ ahir glibresi+NPK) 7.72d 7.71d
3 (4 tda” kompost+NPK) 7.80 c 7.77 ¢
4 (8 t da”' kompost+NPK) 7.82b 7.78 bc
5 (Kontrol) 7.70e 7.70d
6 (4t da” kompost) 7.85a 7.83a
7 (4 tda™” ahir giibresi) 7.81 bc 7.78 bc
8 (8tda" kompost) 7.82b 7.79b

Cizelge 4. Uygulamalarin birinci ve ikinci vejetasyon donemlerinde alinan toprak drneklerinin EC degerleri Uizerine etkisi (Tukey testi, p<0.05).
Table 4. Impact of treatments on EC values of first and second vegetation soil samples (Tukey’s test, p<0.05).

Uygulamalar EC (kS em)
l. Vejetasyon 1l.Vejetasyon

1 (NPK) 1476 f 1471d
2 (4 tda” ahir giibresi+NPK) 1493 a 1488 a
3 (4 tda” kompost+NPK) 1483 d 1478 b
4 (8 t da”' kompost+NPK) 1485 ¢ 1479 b
5 (Kontrol) 14659 1457 e
6 (4t da” kompost) 1481 e 1474 ¢
7 (4 tda” ahir giibresi) 1489 b 1480 b
8 (8 t da” kompost) 1481 e 1473 cd

Topragin organik madde icerigi farkli uygulamalar
sonucunda %1.48 ile 4.36 arasinda degisim gostermistir.
Kontrol parsellerine goére topragin organik madde
icerigi yaklasik olarak 9%184'lik belirgin bir artis
gOstermistir. Birinci ve ikinci vejetasyon donemlerindeki
en yuksek organik madde miktarlan 4 t da’ ahir
glibresi+NPK uygulamalarinda belirlenmistir (Cizelge 5).
Calismada kullanilan  materyallerden  kompostun

organik madde icerigi %30; ahir glbresinin ise
%57.8 olarak analiz edildiginden bu materyallerin
uygulanmasi ile topragin organik madde iceriginde
artislarin  goézlenmesi  olumlu  yondedir. Toprak
orneklerinin  organik madde icerigi (Walkley-Black
yontemine) %4-8 arasinda analiz edildigi icin organik
madde yonilinden zengin olarak siniflandinimaktadir
(Nelson and Sommer, 1982).

Cizelge 5. Uygulamalarin birinci ve ikinci vejetasyon donemlerinde alinan toprak drneklerinin OM icerigi Uzerine etkisi (Tukey testi, p<0.05).
Table 5. Impact of treatments on OM content of first and second vegetation soil samples (Tukey’s test p<0.05)

OM (%)

Uygulamalar

|.Vejetasyon 1l.Vejetasyon
1 (NPK) 1.82f 1.55e
2 (4 tda” ahir giibresi+NPK) 436a 420a
3 (4 tda” kompost+NPK) 4.03d 3.84c¢
4 (8 t da”' kompost+NPK) 4,09 ¢ 402b
5 (Kontrol) 1.80f 1.48f
6 (4t da” kompost) 354e 3.34d
7 (4 tda” ahir giibresi) 432b 419a
8 (8 t da” kompost) 410c¢ 3.98b

Kompost ve ahir gubresi ilaveleriyle topraktaki %
CaCO; miktart %1.16 ile 3.17 arasinda degisim
gostermistir (Cizelge 6). En yuksek kire¢ miktari ise
%3.17 degeri ile birinci vejetasyon doneminde alinan
ve 8 t da™' kompost uygulamasinin yapildidi parselden
elde edilmistir. Topraga uygulanan farkli organik
materyaller kontrol parsellerine gore topragin kireg
iceriginde %143'lik bir artis gostermistir. Denemede

kullanilan kompost (8.79) ile ahir glbresinin (8.43)
pH’larinin ylksek olmasindan dolay: topraklarin kireg
miktarinin artmasi beklenen bir sonugtur.

Topraklarin  katyon degisim kapasitesi (KDK)
degerleri, kompost ve ahir glbresi uygulamalari
sonucu istatistiksel  olarak  (p<0.05) o6nemli
bulunmustur (Cizelge 7). 3 ve 6 numarali uygulamalar
ile 4 ve 7 numarali uygulamalar arasinda istatistiksel
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olarak fark bulunmaz iken, 8 t da' kompost madde ile KDK arasinda pozitif bir iliski oldugu
uygulamasinin  yapildigi toprak o6rneklerinde en  bilinmektedir. Topraktaki organik madde miktari
yiuksek KDK degerleri belirlenmistir.  Kontrol arttikca katyon degisim kapasitesinin artmasi
parsellerine gére meydana gelen artis orani en fazla  beklenen bir gelismedir. Denemede kullanilan
%12 ile birinci vejetasyonda 8 numarali uygulamadan  kompost (%30) ve ahir giibresinin (%57.8) icerdikleri
2.87 me 100 g' olarak analiz edilmistir. Organik OM degerlerinin bu artisi saglamada etkisi biyUktur.

Cizelge 6. Uygulamalarin birinci ve ikinci vejetasyon dénemlerinde alinan toprak 6rneklerinin CaCOs igerigi lizerine etkisi (Tukey testi, p<0.05).
Table 6. Impact of treatments on CaCOs content of first and second vegetation soil samples (Tukey’s test, p<0.05).

Uygulamalar Cacos (%)
I. Vejetasyon 1l. Vejetasyon

1 (NPK) 1.33c 2.03 ab

2 (4tda” ahir glibresi+NPK) 1.30c 1.33 bc

3 (4 tda” kompost+NPK) 2.20b 1.56 abc

4 (8t da”' kompost+NPK) 3.13a 1.83 abc

5 (Kontrol) 147 c 1.30 bc

6 (4t da” kompost) 243 b 2.23a

7 (4 tda” ahir giibresi) 143 ¢ 1.16 c

8 (8t da™' kompost) 3.17a 1.90 abc

Cizelge 7. Uygulamalarin birinci ve ikinci vejetasyon donemlerinde alinan toprak 6rneklerinin KDK degerleri tizerine etkisi (Tukey testi, p<0.05).
Table 7. Impact of treatments on CEC values of first and second vegetation soil samples (Tukey’s test, p<0.05).

Uygulamalar KDK (me 100g™)
I.Vejetasyon Il.Vejetasyon
1 (NPK) 255e 237e
2 (4tda” ahir glibresi+NPK) 2.74b 247 c
3 (4 tda” kompost+NPK) 2.65d 2.44 cd
4 (8t da”' kompost+NPK) 2.70 ¢ 2.45 cd
5 (Kontrol) 241 f 2.30f
6 (4t da” kompost) 2.64d 243d
7 (4 tda” ahir guibresi) 2.70c 251b
8 (8 t da™' kompost) 2.87a 2.69a
Verim Denemenin birinci vejetasyon doneminde (2014 kis)

Tdm uygulamalar biber bitkisinin verimini istatistiksel meydana gelen asin soguk ve kar sonucu verimde
(p<0.05) olarak arttirmistir. Genel olarak verim dederleri  azalmalar goriimustir. Maksimum toplam verim ise 2
incelendiginde, en c¢ok artisin  ikinci vejetasyon numaral (4 t da’ ahir glibresi+ NPK) uygulamadan
doneminde (2015 ilkbahar) oldugu belirlenmistir. 2856 kg da™ olarak analiz edilmistir (Sekil 1).

Toplam hasat
1000
500 i 1
0 | | | | ‘ L Ll
1 2 3 4 5 6 7 8

Uygulamalar (L da 1)

3000

2500
- 2
< o ® Birinci hasat (2014)
= 1500 = [kinci hasat (2015)
£
-

Sekil 1. Biber bitkisinin verim degerleri [Uygulamalar (1): NPK, (2) 4 t da” ahir gubresi+NPK, (3) 4 t da’ kompost+NPK, (4) 8 t da”
kompost+NPK, (5) Kontrol, (6) 4 t da™ kompost, (7) 4 t da™ ahir giibresi, (8) 8 t da” kompost] (Tukey testi, p<0.05).

Figure 1. Pepper yield values [Treatetments (1): NPK, (2) 4 t da’ farmyard manure+NPK; (3) 4 t da’ compost+NPK, (4) 8 t da’ compost+NPK,
(5) control, (6) 4t da’ compost, (7) 4 t da”’ farmyard manure, (8) 8 t da”’ composti(Tukey’s test, p<0.05).
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Ertekin (2002), cam serada ilkbaharda yetistirilen
biberden elde edilen verim degerlerinin 5 t da’
oldugunu bildirmistir. Ayrica bitki verim degerlerinin,
toprak biinyesine gore degistigi bircok arastirmaci
tarafindan belirlenmistir (Stone et al., 1985; Miller et
al., 1988; Wright et al.,, 1990). Cercioglu (2006), titiin
atigi ve ahir glbresi karisimlarinin  bas salata
yetistiriciliginde toprak ozellikleri ve verime olan
etkileri ile ilgili yurittigu tez calismasinda dekara 5
ton organik materyal uygulamasi ile marul bitkisinin
veriminde artiglar belirlemistir. Marul verimi 6zellikle
%100 tutin tozu  kompostunun  kullanildigi
parsellerde birinci ve ikinci hasat donemleri toplami
10.27 t da™ olarak hesaplanmistir.

Bu arastirmadan biber verimi ile ilgili elde edilen
bulgular, literatiirdeki  sonucglar ile  uyumlu
bulunmustur. Ayrica, calismada kullanilan organik
madde igerigi ylksek bu materyallerin uygulanmasina

paralel olarak verimde olumlu yoénde artislar
saglanacagi beklenen bir sonuctur.

SONUC

Bitkisel atiklar veya agro-endustriyel atiklarin

tarimda basarili bir sekilde kullanilabilecegi yapilan
pek ¢ok calisma ile belirlenmistir. Sera atiklarinin ciddi
bir organik madde kaynad olmasinin yaninda
icerdikleri bazi bitki besin maddeleri acisindan da
onemli bir potansiyele sahiptir. Seralardan elde edilen
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Boliimii deneme tarlalarinda yiiritiilen bu arastirmada, iki farkh sira arasi
mesafesinde (20 cm ve 40 cm) li¢ farkli yembezelyesi cesidinin (Kirazli, Tore ve
Tagkent) tohum verimleri ve bununla ilgili o6zellikleri incelenmistir.
Arastirmada, metrekaredeki bitki sayisi, bitkide bakla sayisi, baklada tane
sayisi, bin dane agirhgi ve tohum verimi gibi karakterler ele alinmigtir.
Hasattaki bitki sayisi, bitkide bakla sayisi ve baklada tane sayisi sira arasi
uzakliktan 6nemli 6lciide etkilenmistir. iki yilik deneme sonuclarina gore, en
yiiksek birim alan tane verimi 309.8 kg/da ile Kirazli cesidinden alinirken, en
disiik birim alan tane verimi ise 95.6 kg/da ile Tore cesidinden elde edilmistir.

ABSTRACT

In this study conducted in the experimental fields of Field Crops Department
of Faculty of Agriculture of Ege University in 2013 and 2014. The effect of two
different row spacings (20 and 40 cm) on the seed yield and other related
characteristics such as the number of plant per square meter, number of pod
per plant, number of seed per pod, thousand kernel weight and seed yield of
three different forage pea cultivars (Kirazli, Tore and Taskent) were tested.
Number of plant at harvest, number of pod per plant and number of seed per
pod were affected significantly by row spacing. According to the results of two
years, the highest seed yield (3098 kg/ha) was obtained from Kirazli cv.
Whereas the lowest seed yield (956 kg/ha) was obtained from Tore cv.

gerceklesmis ve ortalama verim de 2657 kg/da olarak
kaydedilmistir (TUIK, 2015).

yaninda, verim ve kalite 6zellikleri yoniinden bdlge
kosullarinda 6zellikle kighk ikinci Griin olarak kullanilan
yembezelyesi, topraga 5-15 kg/da arasinda azot
baglamasi ve kendisinden sonra gelen bitkiye temiz
bir aniz birakmasi nedeniyle 6nemli bir serin iklim
bitkisidir (Uzun ve ark., 2012). 2014 yili TUIK verilerine
gore; Turkiye'de 37395 da alanda 70422 ton
yembezelyesi yesil ot olarak uretilirken, bu durum Ege
bolgesinde 143 da alan arazide 380 ton olarak

Yembezelyesinde verim artisini saglayan kiilttrel
onlemlerden biri de uygun sikligi saglayan sira araliginin
secilip uygulanmasidir. Sira araligi bir bagka deyisle
ekim sikligi cesitlere gore degistigi gibi, ekolojik
bolgelere gore de farklliklar gosterebilmektedir.
Bu nedenle, degisik bolgelerde yapilacak ekim sikligi
ya da sira aralid calismalarindan vyararli sonuclar
elde edilebilmektedir. Bu sonuglarin uygulamaya
konulmasiyla kilturel uygulamalarin kolaylastinlmasi ve
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verim artisinin da saglanmasi beklenmelidir (Togay ve
ark., 2006).

Bozoglu vd. (2004); sira arasi mesafelerinin artmasi
ile yembezelyesi cesitlerinde bakla ve tane sayisi
degerleri ile tane veriminin arttigini ifade etmislerdir.
Uzun vd. (2011); farkli yembezelyesi cesitleri ile
strdirdukleri calismada bitkide bakla sayisinin 8.7-
11.4 adet, baklada tane sayisinin 4.3-5.0 adet, tane
veriminin de 257-362 kg/da arasinda degistigini
bildirmislerdir. Alan ve Geren (2012); yembezelyesinde
verimin ortalama 143 kg/da oldugunu bildirmiglerdir.
Tan vd. (2012); bitkide bakla sayisinin 12.4 adet,
baklada tane sayisinin 4.5 adet, bin tane agiriginin
91.9 g ve tane veriminin de 173 kg/da oldugunu
kaydetmislerdir.

MATERYAL ve YONTEM

Arastirma, 2013-2014 ve 2014-2015 bitki yetistirme
mevsimlerinde, Ege Universitesi Ziraat Fakdltesi Tarla
Bitkileri deneme tarlalarinda ydurGtilmastir. Deneme
yerinin 2014 ve 2015 yillarina ait ortalama sicaklik ile
toplam yadis degerleri Cizelge 1'de sunulmustur
(Anonim, 2015). Arastirma yeri topragi, 0-20 cm
derinlikte milli-kil biinyeye sahip olup, pH: 7.8, organik
madde % 1.13, kire¢ %21.52, azot%0.11, fosfor 40

Cizelge 1. Arastirma Yerine Ait iklim Verileri

ppm, potasyum 400 ppm degerlerine sahiptir. Gerek
iklim ve gerekse toprak ozellikleri, arastirmaya konu
olan yembitkileri tarimi agisindan kisitlayici herhangi bir
etki gostermemektedir. Arastirmada bitkisel materyal
olarak Kirazl, Taskent ve Tore yembezelyesi cesitleri
kullanilmis, tarla denemesi faktoriyel tesadif bloklari
deneme desenine gore 3 tekerriirli olarak kurulmustur.
Ekim, her iki deneme yilinda da Kasim ayi icerisinde,
markor ile acilan ciziler icerisine el ile yapilmistir. iki
farkh sira arasi mesafesinde 20 cm ve 40 cm olarak
kurulan denemede, parsel boyutlari 3.0 m x 24 m
olmustur. Ekimden 6nce dekara 3 kg N (Amonyum
Siilfat glbresi) uygulanmistir (Uzun vd., 2012). Hasatta,
parsel baslarindan 0.5 m ve parsel yanlarindan da birer
sira kenar tesiri olarak atildiktan sonra buttn islemler
geriye kalan alan Uzerinde yapilmistir. Denemede,
ciceklenme gun sayisi, olgunlasma gin sayisi, yan
dal sayisi, bitkide bakla sayisi, baklada tane sayisi,
biyolojik verim, tohum verimi ve bin dane agirhg
gibi  karakterler incelenmistir. Cizelgelerde ilgili
karakterlere ait arastirma sonuglari sunulmus ve
istatistiksel olarak analizleri, TOTEM-STAT hazir paket
programi  kullanilarak yapilmistir  (Agikgéz, 1993).
Onemli gériilen uygulamalar arasindaki farkhliklar LSD
(% 5)’e gore kontrol edilmistir.

Table 1. Some meteorological data for experimental area

Ortalama Sicaklik (°C)

Toplam Yagis (mm)

AYlar 132014 20142015  Cokyillk 20132014 2014-2015  Cokyillik
Kasim 15.0 138 14.1 129.1 312 973
Aralik 8.5 1.8 106 9.1 249.3 147.5
Ocak 1.7 8.4 8.8 149.9 175.0 1186
Subat 1.7 8.9 94 148 1009 103.8
Mart 1.7 1.0 1.7 106.4 915 753
Nisan 167 14.2 15.9 132.2 314 483
Mayis 205 213 209 153 29.0 269

12.1 128 13.1 556.8 708.3 617.7

Cizelge 2. Farkli Sira Arasi Mesafelerinde Yetistirilen Bazi Yembezelyesi Cesitlerinin Olgunlasma Gtin Sayilari (glin)
Table 2. Number of days to maturity of some forage pea cultivars grown at different row spacings (day)

2013 2014 2013-2014
Cesitler 20cm 40 cm Ort. 20cm 40 cm Ort. 20cm 40 cm Ort.
Kirazh 177.7 178.0 177.9 185.0 185.0 185.0 181.3 181.5 181.4
Tore 192.7 1923 192.5 195.0 196.0 195.5 193.8 194.2 194.0
Taskent 189.7 188.7 189.2 197.0 198.0 197.5 193.3 193.3 193.3
Ort. 186.7 186.3 186.5 192.3 193.1 192.7 189.5 189.7
LSD (%5) Y:05 (C:06 SA:6d. YxC:09  YxSA:0.7 CxSA:6.d. YxCxSA:o6.d.

ARASTIRMA BULGULARI ve TARTISMA

Olgunlagma Giin Sayisi: Olgunlasma giin sayisi
degerlerine uygulanan istatistiki analiz sonuclari, yil
ve cesit faktorleri ile yilxcesit ve yilxsira arasi ikili
interaksiyonlarinin - énemli oldugunu gostermistir

(Cizelge 2). En kisa olgunlasma giin sayisi degeri,
denemenin ilk yilinda Kirazli ¢esidinde 177.7 giin ile
kaydedilmis, en uzun siirede hasat olgunluguna
ulasan cesit ise denemenin ikinci yilinda Taskent ¢esidi
olmustur (197.5 giin). Denemenin ilk yilindaki veriler
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incelendiginde, tim c¢egsitlerin daha erken dénemde
hasat olgunluguna ulastigi kaydedilmistir. Bu donemin
Mart-Nisan  aylarindaki ortalama hava sicakligi
ve toplam yadis degerlerinin, ikinci yil ve cok yilhk
ortalama  degerlerinin  (izerinde  gerceklesmesi
nedeniyle, cesitlerin ciceklenmesi yaklasik olarak 6-7
glin daha erken olmugtur. Denemenin ilk yilinda, 20 cm
ve 40 cm sira arasi mesafelerinde istatistiksel olarak
onem tasimayan hasat olgunlugu degerleri
kaydedilmistir (sirasiyla; 186.7 giin ve 186.3 gin).
Arastirmadan elde edilen sonuclar, farkh sira arasi
mesafelerinin  yembezelyesinin olgunlagma siiresine
onemli etkilerde bulunmadigini ortaya koymasina
karsilik, bazi arastiricilar (Jallow ve Ferguson, 1985;
Sert ve ikincikarakaya, 2011), bitki sikigindaki artisin
vejetasyon  slresini  kisalttigini  bildirmektedirler.
Hasat olgunluguna ulasma giin sayisi bakimindan,
calismamizda incelenen bezelye cesitleri arasinda
onemli farkliliklar ortaya c¢ikmis ve bu durum,
inceledikleri yembezelyesi cesitlerinde olgunlasma giin
sayllarinin 166-209 giin arasinda degistigini ifade eden
bircok arastiricinin sonuglariyla uyumlu bulunmustur
(Stimerli vd., 2002; Sayar ve Anlarsal, 2007).

Hasattaki Bitki Sayisi (adet/m?): Farkl sira arasi
mesafelerinde yetistirilen 3 farkli yembezelyesi ¢esidinin
hasattaki bitki sayilarina uygulanan istatistiki analiz
sonuclarina goére sadece sira arasi faktori istatistiksel
oneme sahip olmustur (Cizelge 3). En yuksek bitki sayisi
degeri 17.8 adet/m? ile 20 cm sira arasi mesafesinde
kaydedilirken, 40 cm sira arasi mesafesinde yetistirilen
cesitlerde bu sayi 12.5 adet/m? olmustur. Hasattaki bitki
sayisina iliskin bulgularimiz; bezelye fidelerinin hayatta
kalma orani lizerinde atmosfer sicakligi ve toprak nemi

degerlerinin dogrudan etkili oldugunu bildiren baz
arastinicilar (Bilgili, 2009) yaninda sira arasi mesafenin
azalmasi ile birim alandaki bitki sayisinin arttigini ifade
eden arastiricilarin (Yilmaz, 1999; Alan ve Geren, 2012)
bulgularnyla uyumlu gerceklesmistir.

Bitkide Bakla Sayisi: istatistiki analiz sonuclari,
bitkide bakla sayisi lizerine yil, cesit ve sira arasi gibi
faktorler ile yil x cesit ve sira arasi x cesit ikili
interaksiyonlarinin  6nemli etkilerde bulundugunu
gOstermistir (Cizelge 4). Bir bitkide en yiiksek bakla
sayisl, denemenin ikinci yilinda Kirazli ¢esidinde 11.0
adet/bitki ile kaydedilmis, en disik deger ise
denemenin ikinci yilinda Toére gesidinden alinmistir (6.3
adet). En yuksek bakla sayisi 40 cm sira arasi
mesafesinde yetistirilen  Kirazli  ¢esidinden 10.2
adet/bitki ile elde edilirken, en disik deger de 7.5
adet/bitki ile 20 ¢cm sira arasi mesafesindeki Tore
cesidinden elde edilmistir. Ahmed vd. (1999) ile Karakus
vd. (2005) sira araliginin artmasi ile bitkideki bakla
sayisinin arttigini ortaya koyarken, Bozoglu vd. (2004)
ise Samsun kosullarinda iki farkli bezelye cesidi ile
strdiirdiikleri calismalarinda, en yiiksek bitkide bakla
sayisi degerinin 40 cm’den elde edildigini, ancak 20 cm
ve 30 cm sira arasi mesafelerinden kaydedilen
degerlerin istatistiki olarak farklilik olusturmadigini ifade
etmislerdir. Bu durum, dar sira arasi mesafesinde (20
cm), metrekaredeki bitki sayisinin artmasi ile bitkiler
arasinda, 151k, hava, su vb. ekolojik etmenlerden
yararlanmada rekabetin arttigini ve dolayisiyla da, bakla
sayllarinin daha az oldugunu ve daha sinirl gelistiklerini
goOstermektedir. Elde edilen degerler, Timuragaoglu vd.
(2004); Tan vd. (2012); Uzun vd. (2012)'nin bulgulari ile
uyum gostermektedir.

Cizelge 3. Farkli Sira Arasi Mesafelerinde Yetistirilen Bazi Yembezelyesi Cesitlerinin Metrekaredeki Bitki Sayilari (adet/m?)
Table 3. Number of plant per square meter of some forage pea cultivars grown at different row spacings (number/m?)

2013 2014 2013-2014
Cesitler 20cm 40 cm Ort. 20cm 40 cm Ort. 20cm 40 cm Ort.
Kirazh 20.0 12.7 16.3 19.0 129 16.0 19.5 12.8 16.2
Tore 19.0 133 16.2 18.3 129 15.6 18.7 13.1 15.9
Taskent 18.3 1.3 14.8 17.3 13.7 155 17.8 12.5 15.2
Ort. 19.1 124 15.8 18.2 13.2 15.8 18.7 12.8
LSD (%5) Y:6.d. GC:6.d. SA:09 YxC:6.d. YxSA:6.d. CxSA:6.d. YxCxSA:o6.d.

Cizelge 4. Farkli Sira Arasi Mesafelerinde Yetistirilen Bazi Yembezelyesi Cesitlerinin Bitkide Bakla Sayilari (adet/bakla)
Table 4. Number of pod per plant of some forage pea cultivars grown at different row spacings (number/pod)

2013 2014 2013-2014
Cesitler 20cm 40 cm Ort. 20cm 40 cm Ort. 20cm 40 cm Ort.
Kirazh 6.6 8.4 7.5 10.0 12.0 11.0 8.2 10.2 9.2
Tore 5.9 6.6 6.3 9.0 1.1 10.0 7.5 8.9 8.2
Taskent 6.9 7.3 7.1 9.0 9.4 9.2 7.9 84 8.2
Ort. 6.5 74 6.9 9.3 10.8 10.1 79 9.1
LSD (%5) Y:04 C:05 SA:04 YxC:0.7 YxSA:6.d. C€xSA:0.7 YxCxSA:0.d.
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Baklada Tane Sayisi: Farkli sira arasi mesafelerinde
yetistirilen 3 farkli yembezelyesi ¢esidinin baklada tane
sayisi degerlerine uygulanan istatistiki analiz sonuglari,
yil, cesit ve sira arasi faktorleri ile cesitxsira arasi
interaksiyonunun  6nemli  etkilerde bulundugunu
gostermistir (Cizelge 5). En yuksek baklada tane sayisi,
40 cm sira arasi mesafesinde yetistirilen Kirazli ¢esidinde
6.5 adet/bakla ile elde edilmistir. Bilindigi gibi bitkide
tane sayisi, bitkide bakla sayisi ile dogrudan iliskili
olmasinin yaninda, toprak, iklim ve bitki sikhg
etmenlerinden Onemli derecede etkilenen bir
karakterdir. Togay vd. (2006), yembezelyesi ekimlerinde
metrekaredeki tohum sayisinin arttiriimasi ile baklada
tane sayisinin azaldigini bildirmisler ve 20 tohum/m?ile
yapilan ekimlerde ortalama 5.05 adet/bakla olan tane
sayisinin, 80 tohum/m? ekimlerinde 4.80 adet/ bakla'ya
distiginit ifade etmislerdir. Bakladaki tane sayisi
degerleri degisik yillarda farkli lokasyonlarda yurGtilmds

olan calismalara paralel olarak, 3-6 adet/bakla arasinda
bulunmustur (Timuragaoglu vd. (2004); Tan vd. (2012);
Uzun vd. (2012).

Tohum Verimi: istatistik analiz sonuclar, yil ve
cesit faktorlerinin  tohum verimi Uzerine 6nemli
etkilerde bulundugunu goéstermistir (Cizelge 6). En
yuksek tohum verimi degeri ikinci yilda 210.4 kg/da
olarak kaydedilmistir. Cesitler arasinda da Kirazligesidi
310 kg/da’lik verim ile en Ust sirada yer almistir.
Calismamizda, gerek 2013 yilinda gerekse 2014
yilindaki hasatlarda bitki sayilari esit sayida
kaydedilmistir (Cizelge 3). Ancak, ikinci yildaki veriler
incelendiginde bitkide bakla sayisi ve baklada tane
sayisi gibi deg@erlerin yiksekligi ile tohum veriminde
artis saglanmistir. Yapmis olduklari calismalarinda elde
ettikleri tohum veriminin 90-316 kg/da arasinda yer
aldigini bildiren Togday vd. (2006) ile Tan vd. (2012)'nin
bulgular, calismamizdaki verim degerleri ile uyum
icerisindedir.

Cizelge 5. Farkli Sira Arasi Mesafelerinde Yetistirilen Bazi Yembezelyesi Cesitlerinin Baklada Tane Sayilari (adet/bitki)
Table 5. Number of seed per pod of some forage pea cultivars grown at different row spacings (number/plant)

2013 2014 2013-2014
Cesitler 20cm 40 cm Ort. 20cm 40 cm Ort. 20cm 40 cm Ort.
Kirazh 4.4 6.0 5.2 54 7.1 6.3 49 6.5 5.7
Tore 4.5 4.2 4.3 5.6 5.2 54 5.1 4.7 49
Taskent 4.6 4.5 4.6 5.7 5.6 5.7 5.2 5.0 5.1
Ort. 4.5 4.9 4.7 5.6 6.0 5.8 5.1 54
LSD (%5) Y:03 €:04 SA:03 VYxG:6.d. YxSA:6d. GCxSA:0.6  YxCxSA:6.d.
Cizelge 6. Farkli Sira Arasi Mesafelerinde Yetistirilen Bazi Yembezelyesi Cesitlerinin Tohum Verimleri (kg/da)
Table 6. Seed yields of some forage pea cultivars grown at different row spacings (kg/da)
2013 2014 2013-2014
Cesitler 20 cm 40 cm Ort. 20cm 40 cm Ort. 20 cm 40 cm Ort.
Kirazh 2725 270.8 271.7 350.5 3454 348.0 311.5 308.1 309.8
Tore 93.0 86.7 90.0 104.2 98.4 101.3 98.6 92.5 95.6
Tagkent 127.4 108.4 117.9 2024 161.4 181.9 164.9 134.9 149.9
Ort. 164.3 155.3 159.8 219.0 201.7 2104 191.7 178.5
LSD (%5) Y:274 C:336 SA:6.d. YxC:6.d.  YxSA:6.d. CxSA:6.d. YxCxSA:4.d.

Bin Dane Agirhgi: Bin dane agirhgr degerine
uygulanan istatistiki analiz sonuglan, yil ve cesit
faktorlerinin istatistiki olarak 6nemli olduklarini ortaya
koymustur (Cizelge 7). Denemenin ikinci yilindaki
ortalama bin tane agirhd@ degeri (120.3 g), ilk yildan
(113.7 g) daha yuksek bulunmustur. Denemenin ikinci
yilinda kaydedilen ve 6zellikle bitkinin dane doldurma
doénemine denk gelen siirecteki donemsel sicaklik  ve
yagdis degerlerinin ylksekligi dikkat cekicidir (Cizelge 1).
Bu doénemde cesitlerin fotosentez sonucu olusturduklari
yedek besin maddelerini taneye aktarimlarinin tam

oldugu ve artan fotosentetik aktiviteyle de bin tane
agirliklaninin yiikseldigi distindlebilir. Ornegin Alan ve
Geren (2012) de, birim alandaki yiiksek bitki sayisi, dal
sayisl, bakla sayisi vb. unsurlarin bin dane agirhgi Gizerine
ozellikle etkili oldugunu bildirmektedirler. Cesitler
icerisinde de Kirazl ¢esidi 156.7 g ile ilk sirada yer almistir.
Farkli ekolojik kosullarda farkli yembezelyesi genotipleri
ile stirdirdiikleri calismalarinda, bin tane agirhidginin 110-
440 g arasinda oldugunu ifade eden baz arastiricilarin
bulgulan (Sayar ve Anlarsal, 2007; Uzun vd. 2012)
sonuglarimizi destekler niteliktedir.
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Cizelge 7. Farkl Sira Arasi Mesafelerinde Yetistirilen Bazi Yembezelyesi Cesitlerinin Bin Dane Agirliklan (g)

Table 7. Thousand kernel weights of some forage pea cultivars grown at different row spacings (g)

2013 2014 2013-2014
Cesitler 20cm 40 cm Ort. 20cm 40 cm Ort. 20cm 40 cm Ort.
Kirazh 147.3 150.3 148.8 155.0 162.0 158.5 151.2 156.2 153.7
Tore 95.3 91.0 93.2 101.0 97.0 99.0 98.2 94.0 96.1
Taskent 104.7 93.7 99.2 108.0 99.0 103.5 106.3 96.3 101.3
Ort. 115.8 11.7 113.7 121.3 119.3 120.3 118.6 115.5
LSD (%5) Y:53 C:65 SA:6d. YxC:6.d. YxSA:6.d. CxSA:6.d. YxCxSA:o6.d.

SONUC

Akdeniz ikliminin egemen oldugu izmirin Bornova
ilcesinde iki yil sureyle ydritilen c¢alismamizda
yembezelyesi cesitlerinin bolge kosullarindaki tohum

Uretim potansiyellerine etki eden baz etmenler
incelenmistir.  Ciftlik hayvanlarinin  yogun  yem
ihtiyaclarini  gidermek  amaciyla  kullanilabilecek

secenekler arasinda yer alan baklagillerden biri olan
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OZET

ugday temel besin grubu olan vitaminler, mineraller, karbonhidratlar, lif ve

diger besin o6gelerini icermeleri nedeniyle diinyada ve ililkemizde insan
beslenmesinde onemli bir yere sahiptir. Ayrica diinya aglik sorununun
¢oziimiinde temel tahil tiirlerinden birisidir. Islah programlarinin daha basarili
olabilmesi icin verim, verim 6geleri ve kalite 6zellikleri arasinda olusan dogrudan
ve dolayh etkilesimlerin birbirinden ayrilmasi ve ayrintili bir sekilde incelenmesi
gerekmektedir. Bu calisma, 9 adet ekmeklik bugday hatti, 4 adet tescilli gesit ve 1
adet ileri hattan olusan 14 adet genotipte bazi verim komponentlerinin tane
verimi lizerinde dogrudan ve dolayl etkilerini iki farkli yilda incelemek amaciyla
yapilmistir. Denemeler 2013-2014 ve 2014-2015 bugday yetistirme mevsiminde,
tesadiif bloklari deneme desenine gore 3 tekerriirlii olarak kurulmustur. Elde
edilen sonuglara gore tane verimi ile 1000 tane agirhg: arasinda olumsuz yonde
onemli, diger 6zellikler ile 6nemsiz korelasyon degerleri saptanmistir. Path analizi
sonuglarina gore tane verimine en yiiksek dogrudan etkiyi ilk yilda m*de basak
sayisi ve hektolitre agirhgi gosterir iken ikinci yilda bitki boyu ve hektolitre
agirhgi 6zellikleri yapmistir. 1000 tane agirhginin tane verimine dogrudan etkisi
her iki yilda da olumsuz yonde gerceklesmistir. Bu veriler 1siginda tane verimini
arttirmak icin verime dogrudan olumlu etki yapan bu 6zellikler seleksiyon kriteri
olarak dikkate alinmali ve bundan sonraki bugday islah programlarinda iizerinde
durulmalidir.

ABSTRACT

heat has an important place in human nutrition in the world and our

country because of including the basic food groups vitamins, minerals,
carbohydrates, fiber and other nutrients. It is also one of the main species of
cereals in solving the world hunger problem. The successful of the breeding
programs depends on the separating and examining the direct and indirect
interaction occurs between yield, yield components and the quality in detail.
This study was aimed to determine the direct and indirect effects of some yield
components on grain yield using total of 14 wheat genotypes consisted of 9
bread wheat lines, 4 registered varieties and 1 advanced line in two growing
seasons. The experiments were conducted using a randomized complete block
design with 3 replications pattern in 2013-2014 and 2014-2015 wheat growing
seasons. According to the results, it was determined that the correlation
between grain yield and 1000 grain weights was significant and negative and
the correlations between grain yield and other traits were the insignificant.
Path analysis results showed that, the number of spike per m? and test weight
in the first year and plant height and test weight in the second year had the
highest direct effects on grain yield. 1000 grain weight had the negative of
direct effect on grain yield in both two years. As a result, these traits with direct
positive effect on grain yield should be considered as selection criteria and
emphasized in future wheat breeding program.
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GiRIS

Tahillar icerisinde yer alan ekmeklik bugday
(7riticum aestivum L) temel besin grubu olan
vitaminler, mineraller, karbonhidratlar, lif ve diger
besin 6gelerini icermeleri nedeniyle diinyada ve
ozellikle ulkemizde insan beslenmesinde 6nemli bir
yere sahiptir (Kotancilar ve ark., 1995). Diger taraftan,
bugday diinya aclik sorununun ¢6ziminde temel
tahil tirlerinden birisidir. Dlinya’da 221 milyon ha
ekim alaninda 729 milyon ton budgday Uretimi
yapilmasina ragmen diinya aclik sorunu tam olarak
¢6zume ulastinlamamistir. (FAO, 2014). Turkiye'de ise
toplam 7.9 milyon ha ekim alaninda 22.6 milyon ton
Uretim ile bugday insan beslenmesinde birinci sirayi
almaktadir (TUIK, 2015).

Islah programlarinin daha basarili olabilmesi icin
verim, verim oOdgeleri ve kalite o6zellikleri arasindaki
dogrudan iliskiyi belirleyen korelasyon katsayisi
cogunlukla yeterli olmamakta ve yapilan seleksiyonun
basarisinin azalabilmesine neden olabilmektedir. Bu
nedenle verim ve verim 6geleri arasindaki dogrudan ve
dolayli etkilesimlerin birbirinden ayrilmasi ve ayrintili bir
sekilde incelenmesi gerekmektedir. Bu amagla path
analizi olarak bilinen istatiksel bir ydontem gelistirilmis ve
s0z konusu Ozellikler arasindaki iliskileri incelemek daha
kolay hale gelmistir (Tlrkeri, 2006). Bitkilerde path
analizinin uygulamasi ve agiklamasi ilk kez Dewey ve Lu
(1959) tarafindan yapilmistir. Bugdayda ozellikle tane
verimini arttirmak amaciyla yapilan seleksiyonda verimi
olumlu yonde etkileyen Ozelliklerin  bilinmesi
gerekmektedir. Bu amacla Kara ve Akman (2007), bazi
ekmeklik ve makarnalik bugday genotiplerinde tane
verimine en yuksek dogrudan olumlu etkiyi hektolitre

ve 1000 tane agirhginin yaptigini belirtmislerdir. Bitki
verimi (izerinde olgunlasma giin sayisi ve kardes
sayisinin da pozitif genotipik korelasyon gosterdigi
bildirilmistir (Anwar et al., 2009). Polat ve ark., (2015) ise
tane verimini attirmak icin yiritilecek bugday islah
calismalarinda basakta tane sayisi ve tane agirhig
Ozelliklerine goére vyapilacak seleksiyonun basaril
olacagini vurgulamislardir.

Bitkisel Uretimde gerek uUrtuniin gerekse kalitenin
arttinlmasi  icin en Onemli kaynak, bdtin bu
gereksinimleri karsilayacak niteliklerde yeni cesitlerin
gelistirilmesidir. Yeni cegsitlerin islah edilmesinde yeni
ve uygun bugday germplazminin gelistiriimesi
gerekmektedir. Bu amacla Ege Universitesi Tarla Bitkileri
Bolimu Uluslararasi Bugday ve Misir Arastirma Merkezi
(CIMMYT) ile cahismakta ve bu kurumdan islah materyali
saglamaktadir. Ulkemizde, CIMMYT materyalinden cok
sayida ekmeklik ve makarnalik yazlik bugday cesidi
tescil edilmistir (Yiice ve ark., 2002).

Bu calisma Bolimimuzde bulunan CIMMYT
kokenli materyalden bazi ekmeklik bugday hatlar ile
tescilli gesitlerde bitki boyu, m?de basak sayisi, 1000
tane agirligi ve hektolitre agirligr 6zelliklerinin iki farkl
bugday yetistirme mevsiminde verim Uzerinde
dogrudan ve dolayli etkilerini incelemek amaciyla
yapilmistir.

MATERYAL ve YONTEM

Calisma materyalini, CIMMYT'den temin edilmis ve
uzun yillar Bolimimuzde ekimi yapilan 9 adet ekmeklik
bugday hatti, 4 adet tescilli cesit ve 1 adet Golia x Atilla
melezinden elde edilmis ileri ekmeklik bugday hatti
olusturmaktadir (Cizelge 1).

Cizelge 1. Arastirmada kullanilan ekmeklik bugday genotipleri.
Table 1. The bread wheat genotypes used in the studly.

No  HatNo Pedigree

1 6 VEE"S"//KOEL"S" VEE"S"

2 8 TEVE"S"KARAVAN"S"

3 28 CHEN/AEGILOPS SOUARROSA (TAUS)// BCN /3/WEE7/
4 31 GOLIA/ATILLA

5 106 PBW 343

6 108 SERI/RAYON

7 115 CS/TH. SC//3*PVN/3/MIRLO/BUC/4/MILAN/5/TILHI

8 129 IMQ ALAB 91*2/KUKUNA 132

9 340 JNRB.5/PLFED

10 342 ROC - 1/AE. SOUARROSA (205)//BORL95/3/KENNEDY
11 Golia MANITAL/ORSO

12 Basribey-95 JUPATECO-F-73/BLUEJAY//URES-T-81

13 Cumhuriyet-75  ISWRN-297//SONORA-64/ANDES-64-A/3/FEDERATION*2/AUS-11338

N

Sagittario ADAM/Z282
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Denemeler 2013-2014 ve 2014-2015 bugday
yetistirme mevsiminde, tesadif bloklari deneme
desenine gore 3 tekerrtrli olacak sekilde, Ege
Universitesi Ziraat Fakiiltesi Tarla Bitkileri BSlimii'ne
ait deneme alaninda kurulmustur. Ekimler 2013-
2014 doneminde 20.11.2013 tarihinde, 2014-2015
doneminde ise 18.11.2014 tarihinde 6 sirali, sira
uzunlugu 3 m ve sira araligi 20 cm olan parsellere
parsel mibzeri ile yapilmistir. Parsele ekilecek tohum
miktari m¥de 550 adet olacak sekilde hatlarin 1000
tane adirliklan  dikkate alinarak hesaplanmistir.
Arastirmanin yUratildigia 2013-2014 ve 2014-2015

bugday vyetistirme mevsimine ait toplam yagis ve
ortalama sicaklik degerleri Cizelge 2'de verilmistir.
Deneme alaninin topradi killi-tinli biinyede olup, hafif
alkali, tuz orani dusik ve kireclidir. Makro besin
elementlerinden N ve yarayish P miktar orta, digerleri
yeterli ve zengindir (Tonk ve ark, 2011). Bu verilere
bagl olarak denemelerde azot, amonyum siilfat
formunda ekim sirasinda 6 kg/da, sapa kalkma
déneminde amonyum nitrat formunda 6 kg/da saf azot
olacak sekilde iki kere uygulanmistir (Guler ve Akbay,
2000). Fosforlu glibreleme P,Os formunda ekimde 6
kg/da saf fosfor olacak sekilde yapilmistir (Oztiirk, 1999).

Cizelge 2. 2013-2014 ve 2014-2015 yillarinda vejetasyon donemlerine ait aylara gore sicaklik ortalamasi ve toplam yagis miktari.
Table 2. Average monthly rainfall and temperature during growing seasons of 2013-2014 and 2014-2015.

iklim Faktorleri Yillar Kasim Aralk Ocak Subat Mart Nisan  Mayis  Haziran Toplam ve
Ortalama
2013-2014 128.9 9.1 133.8 45.6 108.4 76.8 2.2 75.2 580.0
Yagis (mm) 2014-2015 15.2 206.8 125.1 101.9 75.6 46.4 30.9 9.8 611.7
Uzun Yil. Ort. 109.7 137.9 112.2 99.7 82.9 46.4 25.4 7.5 621.7
2013-2014 15.0 85 9.9 9.7 11.5 15.0 19.3 23.8 14.1
Ortalama Sicaklik (°C)  2014-2015 13.2 1.1 8.9 9.5 1.7 15.9 20.8 25.6 14.6
Uzun Yil. Ort. 13.8 10.5 9.0 9.2 11.8 16.1 21.0 26.0 14.7

Arastirmada tim genotiplerde bitki boyu, m¥de
basak sayisi, 1000 tane agirhdi, hektolitre agirhgr ve
tane verimi ozellikleri incelenmistir. Bitki boyu; 10
bitkide toprak yiizeyi ile ana saptaki basadin ucu
(kilgiksiz) arasindaki mesafenin ol¢ilmesi ile, m?de
basak sayisi; her parselin hasat alani icerisindeki bir
siranin 1T m’lik kismindaki basaklarin sayilmasi ve bu
degerin m*ye cevrilmesiyle,1000 tane adirligi; her
parselden elde edilen tanelerden rastgele 4 defa 100
tane sayilip tartilmasi ve 1000 taneye oranlanmasiyla,
hektolitre; 1/4 I'lik hektolitre agirlik olgme aletinin
kullaniimasiyla elde edilen degerin 100 Iye
oranlanmasi ile, tane verimi; parsellerden alinan
bitkilerin tane adirliklarinin dekara oranlanmasi
suretiyle elde edilmistir. Elde edilen veriler TARIST
istatistik paket programinda degerlendirilmis ve
fenotipik korelasyonlar ve path katsayilar sirasiyla
Singh ve Chaudhary (1985) ve Dewey ve Lu (1959)'nun
belirttigi sekilde hesaplanmistir.

Gizelge 3. incelenen &zellikler arasindaki korelasyon katsayilari (r).

ARASTIRMA BULGULARI ve TARTISMA

Calismada kullanilan ekmeklik bugday
genotiplerinde  incelenen  Ozellikler  arasindaki
korelasyon katsayilari denemenin yapildig her iki yil
icin ayn ayri hesaplanmis ve Cizelge 3'de
gosterilmistir. Tane verimi ile 1000 tane agirhg (r=-
0.336%) arasinda olumsuz yonde oOnemli, diger
ozellikler ile ©6nemsiz korelasyon degerleri elde
edilmistir. Bitki boyu ile m?¥de basak sayisi (r=0.674*%),
1000 tane agirhgr (r=0.742**) ve hektolitre agirhg
(r=0.459**) arasinda olumlu yonde onemli iliskiler
belirlenmistir. m¥de basak sayisi ile 1000 tane agirhg
ve hektolitre agirhgr arasinda Onemsiz korelasyon
degerleri elde edilmistir. 1000 tane agirhg ile
hektolitre agirligi arasinda ise 2013-14 yilinda olumlu
yonde dnemli bir korelasyon (r=0.375%*) belirlenirken
2014-15 yilinda olumsuz ydnde Onemsiz bir iliski
ortaya ctkmistir (Cizelge 3).

Table 3. The correlation coefficients (r) for investigated characters.

Yillar Tane verimi Bitki boyu m?*de basak sayis 1000 tane agirhg
Bitki boyu 2013-14 -0.266 -
2014-15 0.130 -
m?de basak sayis 2013-14 0.141 0.001 -
2014-15 0.102 0.674** -
1000 tane agirhigi 2013-14 -0.336* 0.742** -0.120 -
2014-15 -0.226 0.268 0.280 -
Hektolitre 2013-14 -0.054 0.459*%* 0.133 0.375*%
2014-15 0.154 0.280 0.156 -0.089

* **Sirastyla P<0.05 ve P<0.01 diizeyinde 6nemli.
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incelenen &zellikler arasindaki bulunan bu
iliskiler, ekmeklik bugdayda S6nmez ve ark. (1999),
Kara ve Akman (2007), Anwar et al. (2009), Sahin ve
ark. (2011), Gelalcha ve Hanchinal (2013) ve Polat ve
ark. (2015) tarafindan vyapilan arastirmalarla
uyumluluk gostermis olup ayni arastiricilar verim ile
verim komponentleri arasindaki énemli ve olumlu ya
da olumsuz ve 6nemsiz ikili iliskileri rapor etmislerdir.
Bununla birlikte, denemenin ilk yilinin Mart ve Nisan
aylarinda oldukca yiksek yagis alinirken Mayis
ayinda cok az bir yagis oldugu gozlenmistir (Cizelge
2). Bu durum bitkilerin kardeslenmelerini ve
kardeslerdeki basak olusumunu olumlu yoénde
etkilerken dollenme sonrasi gelisen tanelerin daha
cihz kalmalarina neden olmustur. Bu nedenle bitkinin
toplam verimi yliksek bulunurken tane iriligi daha
dusuk olarak gerceklesmis ve dolayisiyla denemenin
ilk yilinda verim ile 1000 tane agirhgi arasinda negatif
bir iliski ortaya cikmistir. Buna karsin denemenin
ikinci yilindaki yagis verileri incelendiginde (Cizelge
2), Mart, Nisan ve Mayis aylarinda yeterli yagislarin
oldugu ve buna bagli olarak tane verimi ile 1000 tane
agirhgr arasinda herhangi bir negatif iligkinin
bulunmadigi dikkati cekmektedir.

Bornova kosullarinda Gzerinde calisilan ekmeklik
bugday genotiplerinde tane verimi ve incelenen diger
ozellikler arasindaki dogrudan ve dolayl etkiler her iki
bugday yetistirme mevsimi icin ayri ayrn hesaplanmig
ve Cizelge 4'de verilmistir. Path analizi sonucunda
2013-14 yetistirme mevsiminde bitki boyunun tane
verimi Uzerine dogrudan etkisi olumsuz ve buyuk
(-%26.5) gozlenmistir. Bitki boyu (izerinden tane
verimine en buyuk dolayh etkiyi 1000 tane agirhdi (-
%62.4) olusturmustur. 2014-15 yetistirme mevsiminde
ise bitki boyunun tane verimine dogrudan etkisi
olumlu ve daha buyuk (%45.1) olarak belirlenmistir. Bu
yilda bitki boyu lizerinden tane verimine en biylk
dolayh etki 1000 tane agirligi tarafindan olumsuz

yonde (-%26.6) ve m¥de basak sayisi tarafindan
olumlu yonde (%20) gerceklesmistir (Cizelge 4).

Denemenin ilk yilinda m?de basak sayisinin tane
verimine dogrudan etkisi olumlu yonde ve biyik
(%67.6) gozlenmistir. m?de basak sayisi tizerinden en
blyuk (%24.6) dolayl etki ise olumlu yonde 1000 tane
agirhigr tzerinden gerceklesmistir. ikinci yilda m?de
basak sayisinin tane verimine dogrudan etkisi biraz
azalmakla birlikte (%32.1) yine olumlu yodnde
gOzlenmistir. En buyuk dolayli etkiyi olumlu yénde
bitki boyu (%32.8) ve olumsuz ydnde 1000 tane
agirhgi (-%30.1) gostermistir (Cizelge 4).

Tane verimi Uzerine 1000 tane agirhginin
dogrudan etkisi her iki deneme yilinda da benzerlik
goOstermistir. 2013-14 Uretim yilinda bu etki olumsuz
yonde ve buyilk oranda (-%72.4) g6zlenmistir. 1000
tane agirhgr Gzerinden tane verimine dolayli etkiler
hektolitre agirligi icin olumlu iken bitki boyu ve m?de
basak sayisi icin olumsuz yonde izlenmistir. 2014-15
yilinda 1000 tane agirhginin dogrudan etkisi yine
olumsuz yoénde ve yiksek oranda (-%81.2)
saptanmistir. Bu Uretim yilinda dolayh etkiler bitki
boyu ve m?de basak sayisi agisindan olumlu yénde
belirlenirken hektolitre agirhgi acisindan olumsuz
yonde go6zlenmistir (Cizelge 4).

Hektolitre agirliginin tane verimi tizerine dogrudan
etkisi arastirmanin ilk yihnda ve ikinci yilinda olumlu
yonde ve yiiksek oranlarda (sirasiyla %33.8 ve %53.1)
saptanmistir. ilk deneme yilinda hektolitre agirhg
Uzerinden en buyiik dolayh etkiyi 1000 tane agirlig (-
%44.1) ve bitki boyu (-%17.0) 6zellikleri gostermistir.
Denemenin ikinci yilinda hektolitre agirhgi izerinden
tane verimi Uzerinde dolayll etkilere bakildiginda ise
bitin diger 6zelliklerin olumlu yonde etkilere sahip
oldugu goriilmektedir. En yiksek dolayh etkiye bitki
boyu (%22.7) ve 1000 tane agirhgi (%15.8) 6zellikleri
sahip olmustur (Cizelge 4).

Cizelge 4. Tane verimi tizerine degisik karakterlerin dogrudan ve dolayli etkilerine iliskin path katsayilari ve katki paylar.
Table 4. The path coefficients and contributions regarding the direct and indirect effects of different characters on grain yield.

Vil Dogrudan Etkiler Dolayl Etkiler
illar
Tane verimi Bitki boyu m?*de basak sayisi | 1000 tane agirhgi | Hektolitre
Bitki b 2013-14 -0.0905 (26.5) - 0.001 (0) -0.2136 (62.4) 0.0379(11.1)
itki boyu
Y 2014-15 0.1249 (45.1) - 0.0556 (20.0) -0.0738 (26.6) 0.0230(8.3)
N 2013-14 0.0952 (67.6) -0.0001 (0) 0.0347 (24.6) 0.0110(7.8)
m?de basak sayisi
2014-15 0.0825 (32.1) 0.0842 (32.8) - -0.0772 (30.1) 0.0128 (5.0)
Lo 2013-14 -0.2880 (72.4) -0.0672 (16.9) -0.0115(2.9) - 0.0310(7.8)
1000 tane agirhig
2014-15 -0.2753 (81.2) 0.0335(9.9) 0.0231 (6.8) - -0.0073 (2.1)
Hektolit 2013-14 0.0826 (33.8) -0.0415 (17.0) 0.0126 (5.1) -0.1080 (44.1) -
ektolitre
2014-15 0.0819 (53.1) 0.0350 (22.7) 0.0129 (8.4) 0.0244 (15.8)

Cizelgede verilen ilk rakam path katsayisini, parantez icinde verilen rakam path katsayisinin % katki payini géstermektedir.
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Galismamizda tane verimine en yuksek dogrudan
etkiyi ilk yilda m?de basak sayisi ve hektolitre agirhd
gOsterir iken ikinci yilda bitki boyu ve hektolitre agirligi
dzellikleri yapmustir. ikinci yilda m?de basak sayisi
ozelligi de yuksek oranda dogrudan etki gostermistir.
1000 tane agirliginin tane verimine dogrudan etkisi her
iki yilda da olumsuz yonde gerceklesmistir. Bugdayda
yapilan path analizleri sonucu tane verimine en yiiksek
dogrudan etkiyi; Sonmez ve ark. (1999) ve Okuyama et
al. (2004), m?de basak sayisi ve basakta tane sayisi, Kara
ve Akman (2007), 1000 tane agirhg ve hektolitre
agirhgi, Anwar et al. (2009), kardes sayisi ve olgunluk
glin sayisi, Mohsin et al. (2009), basak uzunlugu ve
basakta tane sayisi, Zaeifizadeh et al. (2011), fertil kardes
sayisi ve st bogum uzunlugu, Gelalcha ve Hanchinal
(2013), biomas, hasat indeksi, ciceklenme giin sayisi
ve bitki boyu, Polat ve ark. (2015), basakta tane sayisi
ve basakta tane adirig ozelliklerinin  yaptigini
vurgulamislardir.

SONUC

Bugdayda tane verimi kompleks bir 6zellik olup
bir cok karakterin katkisiyla ortaya c¢ikmaktadir. Bu
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OZET

Ara;tlrmada Ege bolgesinde yayginlasan kirmizi saraplik iiziim cesitlerinden
olan Cabernet Sauvignon’un yine ayni bolgede yaygin olarak kullanilan 99R
ve 110R ile son yillarda kullanimi gittikce artan 1103P amerikan asma
anaglarinin asi kombinasyonlari kullanilmistir. Asi kombinasyonlarina ait asili
celikler kaynastirma odasinda kallus gelisimleri tamamlandiktan sonra tiiplere
aktarilmis ve tiiplii fidanlar ortii altinda ve acikta yetistiricilik kosullarinda
vejetasyon gelisimi sonuna kadar bakilmistir. Vejetaston donemi sonunda
tupla fidanlar 21 farkh fidan degerlendirme kriterine gore analiz edilmis ve
performans farkhiliklari ortaya konularak bolgemizde giderek artmakta olan
saraplik {iziim Uretimine ¢ogaltim materyali saglayan fidancilara ve iireticilere
151k tutmasi amaclanmistir. Calisma sonucunda Cabernet Sauvignon/1103P asi
kombinasyonunun hem o6rtii altinda hem de acikta yetistiricilik kosullarinda her
iki yilda da fidan gelisim ve kalitesinin diger kombinasyonlardan daha iyi
oldugu ortaya konmustur. Siirgiin odunlasma diizeyi ve fidan randimani gibi
onemli bazi kriterler konusunda ortii alti yetistiricilik sartlan acikta
yetistiricilige gore daha basarili sonuclar vermistir.

ABSTRACT

he materials used in this research include Cabernet Sauvignon, a

widespread red wine grape variety in the Aegean region, and its graft
combination with widely used R99 and R110 rootstocks as well as 1103P
american rootstock, whose use has also increased in recent years. In the study,
grafted rootstocks were kept and protected in a protected mainstreaming room
up to the completion of callus formation and then transferred to tubes. Grafted
tube saplings were kept in open field and greenhouse conditions until the end
of the vegetation period and tube saplings were examined at the end of the
vegetation period. At the end of vegetation period, tube seedlings were
analyzed according to 21 different seedling evaluation and performance
criteria and the differences were determined. The results of Cabernet
Sauvignon / 1103P graft combination has demonstrated that the combination
of seedling growth and quality during a period of two years both in the open
field and greenhouse culture conditions was better than the other
combinations. The breeding conditions in the greenhouse cultivation showed
more successful results as regards some important criteria such as the level of
shoot lignification and sapling performance.
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GiRIS

Tim Diinya'da oldugu gibi tlkemiz topraklarinin
da filoksera zararlisi ile bulasik olmasi sebebi ile
dayanikli ana¢ kullanimi zorunlu hale gelmis ve
amerikan asma anaclari artik bagchgimiz acisindan
vazgecilmez olmustur (ilter ve ark., 1984; Ecevit, 1991;
Ergenoglu ve Gursoy, 1991).

Filoksera haricindeki bazi faktorler de yine
baglarimizi kendi kokleri tzerinde yetistirebilmemize
engel olmaktadir. Celik ve ark. (1998) egim, toprak
derinligi, taban suyu, ana kaya ve benzeri sinirlayici
faktorlerin de devreye girmesi ile anag¢ seciminin
onemine isaret etmislerdir.

Celik ve arkadaslarinin (2008) bildirdigi Gizere 2004-
2008 yillari arasindaki 5 yillik stre zarfinda toplam
sertifikali asili asma fidani Gretimimizin % 40,7'si (5,6
milyon adet) fidan yurt disindan ithal edilmis ve
karsiliginda 6,5 milyon avro déviz 6denmistir.

Tim olumsuz cevresel faktorlere karsi kullanimi
yayginlasmis olan amerikan asma anaclarinin asilama,
kaynastirma vb uygulamalar ile hem maliyet hem de
isglicti ve zaman agisindan olumsuz etkilerini azaltmak
ve fidanlik kayiplarini engellemeye yonelik uyusma ve
kullanilacak Uretim ydntemi konusunda yapilan
calismalarin dnemi goriilmektedir.

Bu arastirmada Cabernet Sauvignon/99R, Cabernet
Sauvignon/110R, Cabernet Sauvignon/1103P  asi
kombinasyonlarinin asili tlipli fidan Gretiminde tiipli
fidanlarin agikta ve ylksek plastik tlnel altinda
uretilmeleri ve kendi tiiplerinde ayni kosullarda bir yil
boyunca kalmalarinin fidan randiman ve Kkalitesine
etkileri arastinimistir.

MATERYAL ve YONTEM

Bu calisma Ege Universitesi Odemis Meslek
Yiksekokulu'nda 2004-2006 yillan arasinda
yurattilmustiir. Denemede bitkisel materyal olarak
saraphk UGzim cesitlerinden Cabernet Sauvignon ile
amerikan asma anaclarindan 99R, 110R, 1103P
kullanilmistir.  Bitkisel materyal Manisa Bagcilik
Arastirma istasyonu’ndan temin edilmistir.

Cabernet Sauvignon: Ege bolgesi gibi sicak
kosullarda ¢ok basarili sonuglar veren kirmizi saraplik
cesitlerin kalitesiyle en taninanlarindandir. Salkimlan
uzun konik-silindirik, orta buyuklikte ve dolgundur.
Uzim taneleri kiiglik, yuvarlak ve kalin kabukludur.
Yogun mavi-gri puslu siyah renklidir. 1-3 ¢ekirdek icerir.

Berl. x Rup. 99 R: Kuvvetli blydr, verimi iyidir.
Uzerine asilanan ¢esidin, olgunlastirmasini geciktirme
egilimindedir. Kurak bolgelerde asilanmasi ¢ok iyidir.
Koklenme yetenedgi ve filokseraya dayanmasi iyidir. %17
kadar aktif kirece dayanabilirken, tuza dayaniksizdir.
Kokleri, 45° geotropizm agisina sahiptir.

Berl. x Rup. 110 R: Kuvvetli buyir ve Uzerine asili
cesidin olgunlasmasini geciktirir. %17 aktif kirece
dayanir. Kuraga cok dayaniklidir. 99 R'ye gore daha
verimli ve nemli topraklardan hoslanir. Yerli cesitlerle
aslya gelmesi ve afinitesi iyidir. Filokseraya dayanimi
cok iyidir. Kokleri, toprakta yar dik buyur. Koklenme
yetenegi %20yi gegmemektedir.

Berl x Rup 1103 Paulsen: Bu ana¢ kuvvetli olup alt
katmani nemli ve Kkilli kiregli topraklara adaptasyonu
iyidir. Kirece 99R ve 110R anaclari kadar dayanikhdir
(%17-18). Gelisim kuvveti de 99R ile R 110’un arasinda
yer almaktadir. Topraktaki 0,69 NaCl/Kg oranindaki tuza
dayanmaktadir. Cok kurak topraklar icin dnerilmektedir.
Koklenme ve asi tutma orani oldukga ylksektir

Anag olarak kullanilacak celikler boylari TS 4027'ye
gore ayarlanmis ve yiizli demetler haline getirilerek
siyah  polietilen torbalar icerisine konulmustur.
Torbalanmis celikler +1 - +4°C ve %90-95 nemde asinin
yapilacagi Mart ayina kadar saklanmistir. Kalemler ise
Winkler ve ark. (1974)'nin bildirdikleri gibi, bir yillik
dallanin iyi odunlagsmis orta kisimlarindan alinarak ayni
kosullar altinda depolanmistir. Denemede masa basi
omega asi makinesi kullanilmistir. Asilanmis celikler agi
yerinden su kaybini engellemek icin parafinlenmislerdir.
islem sirrasinda asi  yerinin tamamen parafinle
kaplanmasina ve parafin tabakasinin 1-2 mm’den kalin
olmamasina dikkat edilmistir (Richards 1976, Neshev, K.
ve Todor, K.H. 1978). Aslli celikler nemli talag ortaminda
kasalar icinde kaynastirmaya alinmistir. Asili celikler
kaynastirma ortaminda sicakligi 25-28°C ve nemi %85-
90'da olacak sekilde 21 gtin siireyle tutulmuslardir. Sire
boyunca sabit sicaklik ve nem diizeyinde tutulan
materyal zaman zaman havalandirlarak kof kallus
olusumu engellenmistir (Celik 1984). Kaynastirma siiresi
sonunda asil celikler alistirmaya alinmiglardir. Daha
sonra ikinci parafinleme yapilmis ve tuplere dikim
islemine gecilmistir. Tuplerde kullanilan yetistirme
ortami 2 kisim talas, 1 kisim ciftlik gtibresi, 1 kisim bahce
topradi, 1 kisim torf, 1 kisim perlit ve 1 kisim ¢am
kabugunun karisimindan elde edilmistir. Dikimleri
tamamlanan tilpler acikta ve yiksek plastik tiinel
altinda deneme desenine uygun sekilde gruplanarak
vegetasyon periyodunun sonuna kadar gerekli tim
kilturel islemler yapilarak bakilmiglardir.

Fidanlarda degerlendirme kriterlerine gore 6lgim ve
sayim gibi islemlerin yapilabilmesi icin yaprak
dokiiminden sonra Kasim ayr sonunda sokimler
yapilarak degerlendirilmistir.

Fidanlari Degerlendirmede Kullanilan Kriterler:

Anag kalinhgi, asi noktasi kalinhgi, kalem kalinhgu,
asl stirgind bogum arasi kalinhgi, kok uzunlugu, asi
strglini uzunlugu, asi strglni odunlasmis kisim
uzunlugu, asi kaleminden ¢ikan sirglin sayisi, koltuk
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slirglinU sayisi, surglin gelisme duzeyi, asi noktasi
kaynasma dizeyi, kok gelisme diizeyi, kok sayisl, fidan
yas adirhdi, fidan kuru agirhg, kok yas agirhigi, kok
kuru agirhgi, asi stirgini yas agirhdi, asi stirgiint kuru
agirhgi, surgin odunlasma dizeyi, fidan randimani.
(Dimler ve ark., 1952; Fidan ve Eris, 1972; Kacar, 1972 a;
Kacar, 1972 b; Celik, (1978); Kismali, (1978); Celik,

Gizelge 1. izmir ili, Odemis ilcesi 2004-2005 yili iklim verileri
Table 1. Climate data 2004/2005 Odemis/lzmir

(1982); Kismali ve Karakir, (1990); Celik ve ark., (1991);
Celik ve Gider, (1991); Celik ve ark., (1992) ve Celik,
(1993). Surgiin gelisme diizeyi, asi noktasi kaynasma
diizeyi ve kok gelisme dizeyi skala degerlerinde 4
en iyi, 1 en kotli degerlerdir. Calisma yillarina ait
denemenin ydrituldigla yerin bazi 6nemli iklim
verileri cizelge 1'de sunulmustur.

YIL AYLAR Oc. Sub. Mart Nis. May. Haz. Tem. Agu. Eyl. Ek. Kas. Ar.
Max. Sicakhk 18 23 25 30 31 37 39 40 39 32 30 20
S Min. Sicaklik -5.8 -5.2 -33 0.6 7.0 12 14.4 13.2 8.0 9.5 -3.3 -3.9
S Sicaklik ort. 7.0 8.0 1 15 19.5 255 28 27 23 19 12.6 9.0
% Nem 80 74 67 70 63 54 51 54 58 66 73 77
Max. Sicaklik 20.6 18 24 31 35 37 40 36.8 375 30 25 25
3 Min. Sicaklik -1.7 -4.2 -2.2 -0.5 7.0 11 15 1 11.6 16 -1.0 -3.8
S Sicaklik ort. 87 7.8 1 15 21 25 29 25 22.8 16 1 10
% Nem 76 72 70 64 61 52 52 52 62 70 75 79

Deneme deseni ve istatistik degerlendirme: Deneme
tesadif parselleri deneme desenine gore ¢ tekerriirlt ve
her tekerriirde 20 fidan olacak sekilde dizenlenmistir.
Calismanin istatistik analizleri TARIST istatistik paket
programi kullanilarak yapilmistir  (Acikgdéz ve ark,
1994). Sonuglara varyans analizi yapilmis ve
ortalamalarin farkliliklarinin  degerlendirilmesinde LSD
testi kullanilmustir.

ARASTIRMA BULGULARI ve TARTISMA

Cabernet Sauvignon/99R,  Cabernet Sauvignon/
110R, Cabernet Sauvignon/1103P asi kombinasyonlari
kullanilarak Uretilen agili tliplu fidanlarin fidan randiman
ve kalite kriterlerine ait sonuglar tablolar halinde asagida
sunulmustur. Tim asi kombinasyonlarina ait tlplu
fidanlarda ortG alti ve acikta yetistiricilik sartlarinin
ana¢ kalinligi agisindan her iki yilda da istatistiki
diizeyde 6nemli bir etkiye sahip olmadigi saptanmistir
(Cizelge 2).
Cizelge 2. Cabernet Sauvignon tizim cesidi agilanmis g farkli anacin,
acikta ve 6rtl altinda tlpli fidan Uretiminin anag kalinhigina etkisi (mm).

Table 2. The effect of tube saplings of graft combinations belonging to
cabernet sauvignon grape variety with three american rootstocks under
greenhouse and open field condiitions on rootstock thickness (mm).

1.yl 2.yil
Acikta Ortii Alt O(r)tra;n Acikta Ortii Alt O(r)tra;n
99R 10,57 9,83 10,20 8,44 10,56 9,50
110R 9,33 10,60 9,97 8,33 9,00 8,67
1103P 10,00 9,47 9,74 9,94 9,78 9,86
Ana¢Ort. 9,97 9,97 8,90 9,78

Ortam ort. LSD 4s: 6.d,, Anag¢ ort. LSD 4s:6.d.

Acik ve ortl altinda yetistirilen tlpli fidanlarda tim
anaclarin asi kombinasyonlarina ait fidanlar icin her iki
yilda da asi noktasi kalinligi 6l¢ilmis ve aralarindaki

farklar istatistiki degerlendirmeler sonucunda 6nemsiz
bulunmustur. Asi  noktasi kalinliklarinin  ortalama
degerleri karsilastirildiginda bu sonuca paralel olarak
Celik ve ark, (1992), Celik ve Gider (1991) benzer
gelisme glictine sahip anaclar arasinda farkliligin 6nemli
¢ikmadigini belirtmislerdir. (Cizelge 3).

Cizelge 3. Cabernet Sauvignon Uziim cesidi agilanmis tg farkl anacin,
acikta ve orti altinda tlpla fidan Gretiminin asi noktasi kalinhdina etkisi
(mm).

Table 3. The effect of tube saplings of graft combinations belonging to
cabernet sauvignon grape variety with three american rootstocks under
greenhouse and open field condiitions on grafting area thickness (mm)

1.yl 2.yl
Acikta Ortii Alti O(r)tra;n Acikta Ortii Alti O(r)tra;n
99R 16,07 14,30 15,18 12,11 13,11 12,61
110R 14,87 16,53 15,70 12,67 13,56 13,12
1103P 15,13 13,87 14,50 13,33 13,44 13,39
Ana¢Ort. 1536 14,90 12,70 13,37

Ortam ort. LSD gs: 6.d.,, Anag ort. LSD 4s5:0.d.

Kalem kalinhgi acisindan o6rti alti ve acikta
yetistiricilik sartlan arasinda istatistiki diizeyde 6nemli
bir fark olusmustur. Kalem kalinliginda 1. yil icin agikta
yetistiricilik sartlarinin, 2. yilda ise 6rti alti sartlarinin
one cikmasi tamamen tesadifi secilen anag ve 6zdes
kalinhktaki asi kalemlerinin tesadiifi dagihmlarindan
kaynaklanmaktadir. Asi basarisi icin dnemli olan anac-
kalem kalinliklarinin ayni ya da miimkiin oldugunca
yakin olmasidir. Yillar arasindaki farkhiliga ragmen tim
degerler TS 3981'de yer alan ve 1. Sinif fidanin
minimum anag kalinligi olan 7 mm’den kalindir. Kalem
kalinhgi Gzerinde her iki ortamda yapilan yetistiricilikte
elde edilen tim asi kombinasyonlarinda farkh
anaclarin etkisinin istatistiki anlamda fark yaratmadigi
belirlenmistir (Cizelge 4).
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Cizelge 4. Cabernet Sauvignon lzim cesidi agilanmis U¢ farkli anacin,
acikta ve ortli altinda tliplu fidan Gretiminin kalem kalinhigina etkisi
(mm).

Table 4. The effect of tube saplings of graft combinations belonging
to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field conditions on graft cutting
thickness (mm).

1.yl 2.yil
Acikta  Ortii Al Og:;“ Acikta Ortii Alt O(r)tra;n
99R 11,97 11,03 11,50 10,06 11,44 10,75
110R 11,80 10,67 11,23 944 10,56 10,00
1103P 11,65 10,60 11,13 9,67 11,89 10,78
Ana¢Ort. 11,81a 10,77b 9,72b 11,30a

Ortam 1.y1l LSD %:1: 0,680, Anag 1.yl LSD «s:6.d, Ortam 2.yil LSD
%5:1,280, Ana¢ 2.y1l LSD 4s5:6.d.

Asli stirglinti bogum arasi kalinligi agisindan tiim asi
kombinasyonlari icin agik ve 6rtu altinda olgtimler
yapilmis ve hem yetistiricilik sarti hem de farkli anaclar
icin  aralarindaki  farklar istatistikce = Onemsiz
bulunmustur. (Cizelge 5). Kaska ve Yilmaz (1974)
calismalarinda kullanilan ana¢ ve cesidin gelisme
kuvvetlerinin farkli oldugu durumlarda asi slrglini
bogum arasi kalinlklarina etkili bir faktor oldugunu
belirtirken, c¢alismada kullanilan anacglar benzer
gelisme gliciine sahip olduklarindan bu sonug
dogaldir.

Cizelge 5. Cabernet Sauvignon iziim cesidi agilanmis Ug farkli anacin,
acikta ve orti altinda tuplu fidan Gretiminin asi stirgini bogum arasi
kalinligina etkisi (mm).

Table 5. The effect of tube saplings of graft combinations belonging
to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field conditions on shoot internodium
thickness (mm).

1.yl 2.yl
Acikta  Ortii Al Og?;n Acikta Ortii Al ng:q
99R 4,23 3,60 3,92 3,44 3,56 3,50
110R 4,20 7,20 5,70 3,44 3,67 3,56
1103P 8,47 4,13 6,30 4,00 4,28 4,14
Ana¢ Ort. 5,63 4,98 3,63 3,84

Ortam LSD gs: 6.d,, Anag LSD 4s:0.d.

Asili tiim anag kombinasyonlarinin kék uzunlugu 6rtu
alti ve acikta yapilan vyetistiricilikten arastirmanin ilk
yilinda istatistiki énemli diizeyde etkilenmistir. Buna
gore acikta yetistiricilik 442.85 mm ile a, ortU alti ise
303.80 mm ile b grubunu meydana getirmislerdir.
Calismanin  ikinci yih icin Cabernet Sauvignon
cesidinden elde edilen tiipli fidanlarda farkl anaclarin
kok uzunlugu Uzerine etkisinin istatistiki anlamda iki
farkh grup olusturdugu, 1103P ve 110Rnin (a), 99R'nin
(b) gurubunda oldugu goériilmustir. Eroglu tarafindan
2014 yilinda yapilan c¢alismada 110R/Alphonse: 557
mm, 1103P/Alphonse: 617 mm kdk uzunlugu sonuglari

ile 1103P ve 110 R anaglari ayni grupta yer almistir
(Cizelge 6).

Cizelge 6. Cabernet Sauvignon tizim cesidi agilanmis t¢ farkh anacin,
acikta ve ortl altinda tlpli fidan Uretiminin kok uzunluguna etkisi
(mm).

Table 6. The effect of tube saplings of graft combinations belonging
to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field conditions on root lenght (mm).

1.yl 2.yl
Acikta  Ortii Al og.ifn Acikta  Ortii Alt og:r\
99R 457,67 312,20 384,93 321,11 252,78 286,95b
110R 522,7 280,60 401,60 39556 498,33 446,95a
1103P 348,17 318,60 333,38 350,00 416,11 383,06a
Anac Ort. 442,85a 303,80b 355,56 389,07

Ortam 1.yl LSD 1: 77,44 , Ortam 2.yl LSD «s: 6.d,, Anag¢ 1.yl LSD
9%5:0.d., Ana¢ 2.yl LSD 41:83,363

Farkli anaglara asili tlipli Cabernet Sauvignon
fidanlarinin asi stirgini uzunluklari acik ve ortl alti
yetistiricilikten her iki yillda da istatistiki 6nemli
dizeyde etkilenmedigi gorilmustir. Anaclarin asi
stirgiinU uzunluguna etkisi degerlendirildiginde ikinci
yilda istatistiki olarak 6Gnemli bulunmustur. Bu sonuclar
Kara ve ark. (2011)nin calismasindaki degerler ile
(1103P/Cabernet: 359.7mm) paraleldir. Calismanin
ikinci yihnda gorilen sicak kuru riizgar gibi
olumsuzluklardan 1103P anaci 99R ve 110R anaclarina
gore daha az etkilenmistir (Cizelge 7).

Cizelge 7. Cabernet Sauvignon tizim cesidi agilanmis t¢ farklh anacin,

acikta ve ortu altinda tupla fidan Gretiminin agi stirgiind uzunluguna
etkisi (mm).

Table 7. The effect of tube saplings of graft combinations belonging
to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field condiitions on shoot lenght (mm).

1.yl 2.yl
Acikta  Ortii Alty ogim Acikta Ortii Alti Ortam Ort.
99R 386,80 319,80 353,30 241,67 133,33 187,50b
110R 4354 440,40 437,90 227,78 181,67 204,73b
1103P 2533 430,9 333,10 293,56 266,89 280,23a
Ana¢ Ort. 358,50 397,03 254,34 193,96

Ortam 1yl LSD ws: 6.d, Anag 1yl LSD «s:6.d, Ortam 2.yl LSD us:
o.d,Ana¢ 2.yl LSD #s:71,546

Asi sirgini  odunlasmis  kisim  uzunluklan
degerlendirildiginde; orti alti ve acikta yetistiricilik
sartlarinin etkisi her iki yilda da istatistiki dizeyde
onemli bulunmamistir. Cabernet Sauvignon asih tiipli
fidanlarda farkh anacglarin asi siirgini odunlasmis
kissm uzunlugu Uzerindeki etkisinin ikinci yilda
istatistiki anlamda o6nemli oldugu gorilmektedir.
1103P anaci 232.61 mm ile a grubunu 99R ve 110R
anaclan ise sirasiyla 130.84 ve 135.83 mm ile b
gurubunu olusturmaktadir. (Cizelge 8).
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Cizelge 8. Cabernet Sauvignon Uziim cesidi asilanmis g farklh anacin,
acikta ve oOrtli altinda tupla fidan Uretiminin asi stirglini odunlasmig
kisim uzunluguna etkisi (mm).

Table 8. The effect of tube saplings of graft combinations belonging
to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field conditions on shoot lignification
lenght (mm).

Cizelge 10. Cabernet Sauvignon tiziim cesidi asilanmis Gg farkli anacin,
acikta ve ortl altinda tlpli fidan Uretiminin asi kaleminden ¢ikan
slirglin sayisina etkisi (adet/fidan).

Table 10. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on shoot
number (number/sapling)

1.yl 2.yl 1.yl 2.yl
Acikta  Ortii Alu Ogliﬁq Acikta  Ortii Alu Ogliﬁq Acikta  Ortii Al O(r)tra;n Acikta  Ortii Alti O(r)tratfn
99R 281,13 250,27 265,70 140,56 121,11 130,84b 99R 1,33 1,27 1,30 1,22 1,00 1,11
110R 407,50 307,10 357,30 93,33 17833 135,83b 110R 1,20 1,47 1,33 1,44 1,11 1,28
1103P 192,20 361,00 276,60 20833 256,89 23261a 1103P 1,07 1,27 1,17 1,28 1,22 1,25
Ana¢ Ort. 293,61 306,12 147,41 185,44 Ana¢Ort. 1,20 1,34 1,31 1,11

Ortam 1.y1l LSD ws: 6.d, Anag¢ 1.yl LSD ws:6.d.,, Ortam 2.yl LSD gs: 6.d,
Anag 2.yil LSD 4s:73,792

Kok sayisi agisindan degerlendirildiginde; orti alti
ve acikta yapilan vyetistiricilikler aralarinda calismanin
ilk yili icin iki farkh istatistik ©nemli dizey grubu
olusturmuslardir. Bunlardan acik 33.78 adet/fidan ile a,
ortl alti ise 24.38 adet/fidan ile b grubunu meydana
getirmislerdir. ikinci yilda esen sicak kuru riizgarlarin
etkisi acikta yetistiricilik sartlarini dogal olarak daha fazla
etkileyerek, ilk yil icin istatistik anlamda 6nemli bir fark
olarak ortaya cikan sonucu olumsuz etkilemistir.
Cabernet Sauvignon aslili tiipli fidanlarda kullanilan (g
anacin olusturduklari kok sayilari arasindaki farklar
istatistik acisindan énemli bulunmustur. ilk yilda anaclar;
1103P (43.33 adet/fidan) a, 99R (25.37 adet/fidan) b,
110R (18.53 adet/fidan) ¢ grubunda siniflanmislardir. Bu
fark calismanin ikinci ylinda da benzer sekilde
g6zlemlenebilmis ve en basarili ana¢ olarak 1103P 6ne
cikmistir. Calismamizin kok sayisi sonuglari; Sucu (2012)
ve Eroglu (2014)nun arastirmalarindaki fidan basina kok
sayisi acisindan bildirdikleri en basarili ana¢ olan 1103P
icin ortalama 12 adet/fidan degerinden hayli yUksektir.
(Cizelge 9).

Cizelge 9. Cabernet Sauvignon Uiziim ¢esidi agilanmis g farklh anacin,
acikta ve ortl altinda tlpli fidan Uretiminin kok sayisina etkisi
(adet/fidan).

Table 9. The effect of tube saplings of graft combinations belonging
to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field conditions on number of root
(number/sapling).

1.yl 2.yl
Acikta  Ortii Alti Ogirn Acikta  Ortii Alt Ogirn
99R 30,87 1987 2537b 3067 23,11 26,89ab
110R 20,00 17,07 18,53c 13,67 17,78 15,73b
1103P 50,47 36,20 43,33a 25,00 43,00 34,00a
AnacOrt. 33,78a 24,38b 2311 27,96

Ortam 1.y1l LSD s:1: 4,102, Anag 1.yil LSD 91: 5,024, Ortam 2.yil LSD gs: 6.d,,
Anag 2.yil LSD 9s:14,319

Asi kaleminden cikan siirglin sayisi agisindan yapilan
degerlendirmede 6rtl alti ve acgikta yetistiricilik sartlarn
arasinda ve anaclar arasinda her iki yil icin de istatistiki
diizeyde 6nemli bir fark bulunmamustir. (Cizelge 10).

Ortam LSD «s: 6.d,, Anag LSD s:6.d.

Koltuk slrglini sayisi lizerine calismanin her iki
yilinda da acik ve ortli altinda yetistiriciligin ve farkli
anaclanin etkileri istatistikce 6nemsiz bulunmustur.
(Cizelge 11).

Cizelge 11. Cabernet Sauvignon iziim ¢esidi asilanmis Gg farkli anacin,
acikta ve ortu altinda tlpli fidan Gretiminin koltuk slirglinii sayisina
etkisi (adet/fidan).

Table 11. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on number
of secondary shoot (number/sapling).

1.yl 2.yl
Acikta  Ortii Al O(r)tra;n Acikta  Ortii Alti O(r)tratfn
99R 0,40 0,40 0,40 0,44 0,44 0,44
110R 0,60 0,27 0,43 0,78 0,44 0,61
1103P 0,47 0,33 0,40 0,78 0,78 0,78
Ana¢ Ort. 0,49 0,33 0,67 0,55

Ortam LSD ys: 6.d,, Anag LSD 4s:6.d.

Sitrglin gelisme dlzeyi agisindan degerlendirme
yapilldiginda orti  altt ve acgikta yapilan fidan
yetistiricilikleri arasinda ilk yila ait degerlerde istatistikce
onemli farkhlik gorilmis ve iki grup olusmustur.
Bunlardan ortii alti ortami (3.29 puan; a grubu) acikta
yetistiricilige (2.65 puan; b grubu) gore daha iyi
strgiin gelisimi saglamustir. Farkh anaclarin stirgiin
gelisme diizeyleri (izerindeki etkisinin istatistiki
anlamda fark yaratmadigi goriilmektedir (Cizelge 12).
Cizelge 12. Cabernet Sauvignon Uziim cesidi asilanmis U farkli anacin,
acikta ve orti altinda tipli fidan Gretiminin stirgiin gelisme diizeyine
etkisi (1-4).

Table 12. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american

rootstocks under greenhouse and open field conditions on shoot
growth level (1-4).

1.yl 2.yl
Acikta  Ortii Alty Ocr)trz;m Acikta Ortii Alti Ocr)tftfn
99R 2,80 3,47 3,13 2,44 2,22 2,33
110R 2,67 3,20 2,93 2,44 2,56 2,50
1103P 2,47 3,20 2,83 2,83 3,44 3,14
Ana¢ Ort.  2,65b 3,29a 2,57 2,74

Ortam 1.yl LSD «5:0,345, Anag 1.1l LSD #s:6.d, Ortam 2.yil LSD gs: 6.d,
Anag 2.yil LSD ws:6.d.
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Asl kaynasma diizeyleri skala degeri olarak tiim asi
kombinasyonlarinda incelenmis ve calismanin her iki
yili icin anag ve yetistirme kosullarinin asi kaynasma
diizeyi agisindan istatistik anlamda 6nem tasimadigi
gorilmustir. Elde edilen degerler 1103P igin; 3.4, 99R
icin; 3.5 ve 110R icin; 3.5 skala degeri bildiren Kose ve
ark. (2015) ile yakindir (Cizelge 13).

Cizelge 13. Cabernet Sauvignon iziim ¢esidi asilanmis g farkli anacin,
acikta ve ortl altinda tupla fidan Gretiminin asi kaynasma skala
dulzeyine etkisi (1-4)

Table 13. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american

rootstocks under greenhouse and open field conditions on graft
affinity scale degree (1-4).

1.yl 2.yl
Acikta  Ortii Alu Ogliﬁq Acikta Ortii Alu O(r)tra?
99R 3,53 3,60 3,57 3,00 3,22 3,11
110R 3,20 3,60 3,40 3,00 3,89 3,45
1103P 3,67 3,73 3,70 3,61 3,78 3,70
Ana¢ Ort. 3,47 3,64 3,20 3,63

Ortam LSD «s: 6.d., Anag LSD ys5:6.d.

Kok gelisme diizeyi acisindan calismanin ilk yili icin
orti alti ve acikta vyetistirilen fidanlar arasindaki
farkliliklar istatistik acisindan &nem arz etmistir. ikinci
yilda goriilen olumsuzluklarin sonuglarn da kok sayisi
kriterinin  sonuglar ile paralellik gostermektedir.
Kullanilan tg farkli anacin neden oldugu kok gelisme
dizeylerindeki farkliliklar da istatistik icin dGnemli olarak
hesaplanmistir. Buna gore her iki yilda da Cabenrt
Sauvignon/1103P asi kombinasyonu en iyi kdk gelisme
diizeyine sahipken ikinciligi ilk yilda 99R, ikinci yilda ise
110R asi kombinasyonlari almistir. (Cizelge 14).

Cizelge 14. Cabernet Sauvignon uzim cesidi asilanmis Uc farkl
anacin, acikta ve ortli altinda tupli fidan Gretiminin kok gelisme
duzeyine etkisi (1-4).

Table 14. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american

rootstocks under greenhouse and open field conditions on root
growth level (1-4).

1.yl 2.yl
Acikta Ortii Alti Og;a;n Acikta  Ortii Alti Ocr)t:cfn
99R 3,67 3,20 3,43ab 3,67 2,78 3,23b
110R 3,40 2,93 3,17b 3,11 3,56 3,34ab
1103P 3,80 3,73 3,77a 3,56 3,89 3,73a
Ana¢Ort. 3,62a 3,29b 3,45 3,41

Ortam 1.y1l L5D%;:0,303, Ana¢ 1.yil LSD %:1:0,370, Ortam 2. yil
LSDys:6.d.,, Anag 2.yil LSD 45:0,370

Surgin odunlasma diizeyi agisindan inceleme
yapildiginda orti alti ve acikta yapilan yetistiricilikler
aralarinda istatistik 6nemli farklihk calismanin her iki
yilinda da iki grup olusturmustur. Buna gore orta alti
yetistiricilik kosullari, acikta yetistiricilik sartlarina gore
sirglin odunlasma diizeyi agisindan daha basarih
bulunmustur. Anaclarin strglin odunlasma dizeyi
Uzerine etkisinin istatistiki anlamda onemli bir fark
olusturmadigi gorilmustdr. (Cizelge 15).

Cizelge 15. Cabernet Sauvignon tiziim cesidi asilanmis Gg farkli anacin,
acikta ve oOrtu altinda tliplu fidan Uretiminin strglin odunlasma
dulzeyine etkisi (1-4).

Table 15. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on shoot
lignification level (1-4).

1.yl 2.yl
Acikta  Ortii Al ogftfn Acikta  Ortii Alti ograttn
99R 3,00 3,20 3,10 2,78 3,78 3,28
110R 2,73 2,93 2,83 2,33 3,89 3,11
1103P 2,93 3,40 3,17 3,00 3,89 345
Ana¢ Ort.  2,89b 3,18a 2,70b 3,85a

Ortam 1.yil LSD #5:0,252, Ana¢ 1.yil LSD s:6.d.,, Ortam 2.yl LSD
9%1:0,395, Ana¢ 2.yil LSD #5:0.d.

Kok vyas agirhg acisindan  degerlendirme
yapildiginda ortu alti ve acikta yapilan yetistiricilikler
aralarinda calismanin ilk yili icin iki farkl istatistikce
onemli diizey grubu olusturmuslardir. Bunlardan agik
14.38 g ile a, ortii alti ise 8.33 g ile b grubunu meydana
getirmislerdir. Bu degerler Celik ve ark. (1995)'in
bulgulari ile ayni araliktadir. Fidanlarda farkl anaclarin
kok yas agirligi Uzerine etkisinin istatistiki anlamda
onemli olmadigi gortlmustir (Cizelge 16).

Cizelge 16. Cabernet Sauvignon iziim ¢esidi agilanmis g farkli anacin,
acikta ve orti altinda tuplu fidan Gretiminin kok yas agirligina etkisi (g).
Table 16. The effect of tube saplings of graft combinations belonging

to cabernet sauvignon grape variety with three american rootstocks
under greenhouse and open field conditions on root weight (g).

1.yl 2.yl
Acikta  Ortii Al O(r)tra;n Acikta  Ortii Alti O(r)tratfn
99R 12,80 7,39 10,10 10,96 5,00 7,98
110R 16,36 7,08 11,72 7,87 9,70 8,79
1103P 13,97 10,53 12,25 10,61 11,80 11,21
Ana¢Ort. 14,38a 8,33b 9,81 8,83

Ortam 1.yl LSD 54,768, Anag¢ 1.yil LSD s:6.d., Ortam 2.yil LSD ss:
o.d, Anag¢ 2.yil LSD 4s:6.d.

Asi stirglini yas agirliklan degerlendirildiginde, her
iki yilda da acik ve ortl alti yetistiricilikleri ve tim
anaclar arasinda istatistik agisindan 6nemli bir fark
go6zlemlenmemistir (Cizelge 17).

Cizelge 17. Cabernet Sauvignon tiziim cesidi asilanmis Gg farkli anacin,
acikta ve ortu altinda tupld fidan Gretiminin agi stirgiind yas agirhgina
etkisi (g).

Table 17. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on shoot
weight (g).

1.yl 2.yl
Acikta  Ortii Alti O(r)tra;n Acikta  Ortii Alt Ogifn
99R 6,03 4,00 5,02 1,96 0,91 1,44
110R 10,85 5,75 8,30 1,59 1,63 1,61
1103P 3,49 5,48 4,49 2,34 1,78 2,06
Ana¢Ort. 6,79 5,08 1,96 1,44

Ortam LSD gs: 6.d,, Anag LSD 4s:0.d.
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Fidanlarin yas agirliklari 6lctilmis ve aralarindaki
istatistiki  degerlendirmeler sonucunda yetistirme
ortami ve anaclarin sebep oldugu farklar istatistik
acisindan 6nemsiz bulunmustur (Cizelge 18).

Cizelge 18. Cabernet Sauvignon Uzim cesidi asilanmis tg farkl
anacin, acgikta ve Ortl altinda tlplu fidan Gretiminin fidan yas

Cizelge 20. Cabernet Sauvignon Uzim cesidi asilanmis Ug farkli
anacin, acikta ve ortl altinda tuplu fidan Gretiminin asi stirglni
kuru agirhgina etkisi (g).

Table 20. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on shoot
dry weight (g).

| Kisi () 1.yl 2.yl
agirhgina etkisi (g). - Ortam - Ortam
Table 18. The effect of tube saplings of graft combinations Acikta - Ortii Alt Ort. Actkta  Ortii Alt Ort.
belonging to cabernet sauvignon grape variety with three american 99R 3,20 2,13 2,67 0,82 0,38 0,60
rootstocks under greenhouse and open field conditions on sapling 110R 5,91 3,25 4,58 0,54 0,94 0,74
weight (g). 1103P 1,36 3,12 224 0,89 0,89 0,89
1.yl 2.yl Ana¢ Ort. 3,49 2,83 0,75 0,74
Ackta  Ortd Alt O(I’)tlim Ackta  Ortii Alt O(;tftm Ortam 1.y1l LSD gs: 8.d,, Anag¢ 1.yil LSD 5:6.d.
99R 61,35 47,93 54,64 43,68 45,98 44,83 Cizelge 21. Cabernet Sauvignon Uzim cesidi asilanmig Ug farkli
110R 63,90 53,10 58,50 38,98 46,42 42,70 anacin, acikta ve ortl altinda tlpla fidan Gretiminin fidan kuru
1103P 56,80 5049 53,64 4864 52,57 50,61 agirhgina etkisi (g).
Ana¢ Ort. 60,68 50,51 43,77 48,32 Table 21. The effect of tube saplings of graft combinations

Ortam LSD gs: 6.d,, Anag LSD 4s:0.d.

Kok kuru agirhklar agisindan ortl altt ve acgik
ortamlari arasinda calismanin birinci yilinda istatistik
anlamda 6nemli farkliliklar bulunmus; acik ortami 5.13
g ile a grubunu, 6rti alti ise 3.18 g ile b grubunu
olusturmuglardir. Anaclarin kék kuru agirhigina etkisi
istatistik icin 6nemsiz diizeyde kalmistir. Hem ortam
hem de anag faktorlerinin kok yas agirhgi kriteri ile
paralel sonuglar vermesi fidan koklerinin su icerikleri
ve kuru madde icerikleri agisindan benzer olduklarini
da gostermektedir (Cizelge 19).

Cizelge 19. Cabernet Sauvignon Uzim cesidi asilanmis tg farkl
anacin, acikta ve ortl altinda tupla fidan Gretiminin kok kuru
agirhgina etkisi (g).

Table 19. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field condlitions on root dry
weight (g).

1.yl 2.yl
Acikta  Ortii Alt ngttn Acikta  Ortii Alti ng:‘
99R 4,68 2,75 3,71 2,61 1,43 2,02
T10R 6,57 2,99 4,78 2,07 3,31 2,69
1103P 4,15 3,79 3,97 2,73 3,40 3,07
Ana¢Ort. 5,13a 3,18b 2,47 2,71

Ortam 1.y1l LSD #5:1,955, Anag¢ 1.yil LSD #s:6.d.,, Ortam 2.yil LSD s:
o.d.,, Anag 2.yil LSD 4s:0.d.

Asi strgind kuru agirhgr calismanin her iki yih
boyunca acik ve Orti altinda yapilan yetistiricilik ve
kullanilan her Ui¢ anag agisindan da istatistiki dnemsiz
bulunmustur. (Cizelge 20).

Fidan kuru agirliklan Gzerine ortam faktoriiniin ve
anaclarin etkisi incelenmis, degerlendirmede istatistiki
olarak ©6nemli diizeyde bir iliski bulunmamistir.
(Cizelge 21).

belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on sapling
dry weight (g).

1.yl 2.yl
Acikta  Ortii Al O(r)tra;n Acikta  Ortii Alti O(r)tratfn
99R 30,15 25,31 27,73 19,21 21,74 20,48
110R 31,11 29,25 30,18 17,90 23,06 20,48
1103P 26,31 25,48 2590 21,92 26,36 24,14
Ana¢ Ort. 29,19 26,68 19,68 23,72

Ortam LSD gs: 6.d,, Ana¢ LSD 4s:0.d.

Uc farkh anaca asili tiiplii Cabernet Sauvignon
fidanlarinin randimanlar agik ve orti alti ortamlar
kiyaslandiginda birinci yil icin istatistik olarak 6nemli
bir etkiye sahip oldugu saptanmistir. Buna gore orti
alt  ortaminda yetistirilen fidanlarin  ortalama
randimanlari %78.04 ile a grubunda yer alirlarken
acikta yetistiricilikten elde edilen fidanlarin randimanlari
% 71.69 ile b grubunda kalmislardir. Calismanin ikinci
yilinda esen uzun sureli sicak kuru rizgarlar gibi
olumsuz meteorolojik etkiler ile yillar arasinda da fidan
randimani agisindan farklar olusmus, ikinci yil fidan
randiman degerleri ilk yilda tim anaclara ait randiman
degerlerinden daha dusiik olmustur. Sonuclar Baydar
ve Ece (2005) tarafindan Isparta kosullarinda yapilan ve
Ug farkh cesidin asilandigi 1103P kombinasyonuna ait
ortalama fidan randimani degeri olan %15.78'in ¢ok
Uzerindedir. Narince ¢esidi ile calisan Sucu (2012) 1103P
asl kombinasyonunda %50.5, 110R kombinasyonlarinda
ise  %68lik degerler bildirmistir. Bu degerler
calismamizda elde ettigimiz ortalamalara ¢ok daha
yakindir. Fidan randimani Uzerine g farkh anac
kombinasyonunun etkisi de istatistiki degerlendirmeler
sonucunda 6nemli bulunmus ve calismanin her iki
yilinda da fidan randimani acisindan en basarili anag
olarak 1103P bulunmustur. (Cizelge 22).
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Cizelge 22. Cabernet Sauvignon Uzim cesidi asilanmis Ug farkli
anacin, acikta ve ortl altinda tupli fidan Uretiminin fidan
randimanina etkisi (%).

Table 22. The effect of tube saplings of graft combinations
belonging to cabernet sauvignon grape variety with three american
rootstocks under greenhouse and open field conditions on sapling
performance (%).

1.yl 2.yl
Acikta  Ortii Alti Ogratfn Acikta  Ortii Alti O(r)tra;n
99R 78,57 84,12 81,35b 26,67 20,00 23,34b
110R 46,03 60,32 53,18c 23,33 32,50 27,92b
1103P 90,48 89,68 90,08a 70,83 55,83 63,33a
Ana¢Ort. 71,69b 78,04a 40,28 36,11

Ortam 1.yil LSD #s:5,124 ,Ana¢ 1.yil LSD %5:6,276, Ortam 2.yil LSD ss:
o.d, Anag 2.yil LSD 4::18,444

SONUC

Calismada ortl alti ve agikta yetistiricilik sartlarinda
vegetasyon periyodu boyunca yetistirilen, Gg¢ farkh
Amerikan asma anacina Cabernet Sauvignon asili tipli
fidanlarin randiman ve kalite kriterleri agisindan
degerlendirmeler yapilmistir.

Sera ve acikta vyetistiricilik sartlari arasindaki en
onemli farkhliklar stirglin gelisme dizeyi, asi sirgind
odunlasma diizeyi ve fidan randimani konularinda olup
her Ug kriter icin tim asi kombinasyonlarinda orti
altinda yapilan uretimin daha basarili sonuclar verdigi
gorilmistir.
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OZET

u calismada misirin (Zea mays L.) Leucaena leucocephala L. ile farkh oranlarda

karisimi ile elde edilen silajlarin ham besin maddesi iceriklerini ve kalite
ozelliklerini belirlemek amaglanmistir. Bu amagla misir bitkisine %0 (kontrol),
%20, %40 ve %60 oraninda L. leucocephala karistirilarak, her silaj grubundan 6
tekerriir olacak sekilde toplam 24 adet silaj yapilmistir. Fermantasyon sonunda
yapilan analizlerde, L. leucocephala’nin karistirildigi silajlarda ham protein (HP),
ham kil (HK), ham seliiloz (HS), n6tr deterjan lif (NDF), suda c¢oziinebilir
karbonhidrat (SCK), laktik asit bakterisi (LAB) ve laktik asit iceriklerinde 6nemli
artislar belirlenmistir. Saf misir silajina gore L. leucocephala ilave edilen silajlarda
daha diisiik oranda kuru madde (KM), ham yag (HY), asit deterjan lif (ADF) pH,
asetik asit ve biitirik asit seviyeleri belirlenmistir. Sonug¢ olarak, misirin
L. leucocephala ile birlikte karisim olarak silolanmasi basta HP iceriginin
yiiksekligi olmak iizere, daha kaliteli silajlar elde edilebilecegi ve
L. leucocephala’nin silaj bitkisi olarak degerlendirilebilecegi goriilmiistiir.

ABSTRACT

his study was conducted to determine the crude nutrient contents and

quality characteristics of silages prepared from the mixture of maize (Zea
mays L.) and Leucaena leucocephala L. within the proportions of %0 (control),
20%, 40%, 60% respectively. Totally 24 silages were made with 6 repetitions in
each. In L.leucocephala mixed silages, crude protein, crude ash, crude cellulose,
notr detergan fiber and lactic acid showed significant increase, however; dry
matter, crude oil, acid detergan fiber, pH, acetic acid and butyric acid decraesed
significantly. In conclusion, it is observed that when the maize crop is silaged
with L. leucocephala, more qualified silages can be retained with high crude
protein content and that L. leucocephala can be appraised as silage forages.

bir bitki olup, Diinya’'nin bir¢cok bdlgesinde yaygin
olarak kullanilmaktadir (Meeske ve ark. 1993).

temin edilebilen kaliteli, bol ve ucuz alternatif kaba
yemler, silolamaya uygun yem bitkilerinden elde
edilebilir. Silaj, besin maddelerindeki deger kaybini en
aza indiren, su icerigi yuksek kaba yem ozelligi ile
gelismis Ulkelerde yogun olarak kullaniimaktadir
(Geren 2001; Weinberg ve Ashbell 2003). Bu agidan
bakildiginda, misir diger bircok yem bitkisine gore,
verim ve kalitesiyle silaj yapiminda potansiyeli yliksek

Misir bitkisi, bunyesinde bulundurdugu ve silaj
yapiminda arzu edilen dizeyde laktik asit
fermantasyonunun gerceklesmesi acisindan 6nem
tastyan kuru madde, suda c¢oziinebilir karbonhidrat
icerigi ve buffer kapasitesi ile ideal bir silaj materyali
konumundadir (Silva ve ark. 2015). Ham protein
iceriginin yetersizligi ise misirin temel dezavantaji
olarak kabul edilmektedir. Silolama esnasinda (re
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katkisi yapilmasi, misirin protein icerigi yiiksek bitkisel
materyallerle karisim halinde silolanmasi bu anlamda
basvurulan temel uygulamalar arasindadir (Mc Donald
ve ark. 1991; Filya 2004).

Misir ile karisim halinde silolanabilen bir bitki de,
tropik bolgelerde yayilmis, kiiclik agag tipinde, yaz
periyodunda hizli gelisen, ¢ok yillik bir baklagil olan
Leucaena leucocephala L. bitkisidir. L. leucocephala
degisik bolgelerde deniz seviyesinden baslayarak 1800
m yiksekliklere kadar olan yerlerde yetisebilmektedir.
Cok lezzetli bir otu olan L. /eucocephala, yetisme
bolgelerine gore degismekle birlikte basta ham
protein (% 10.00-30.05) ve karbonhidrat (% 40-45)
olmak Uzere bircok mineral yoniinden zengin olup %
28.00-32.00 arasinda ham seliiloz icermektedir
(Skerman ve ark. 1988; Meena ve ark. 2013). L.
leucocephala tropik bolgelerde hayvansal {rinleri
arttirabilmek icin besleyici bir yem agaci olarak yaygin
bir bicimde kullanilmakla birlikte, biinyesinde bulunan
ve mimosine olarak bilinen amino asitten dolayi
otlanma sikligina bagli olarak ruminantlarda beslenme
rahatsizliklarina sebep olabilmektedir (Garcia ve ark.
1996).

Bu calismada, ozellikle siit sigircihdinin en ucuz
kaba yem kaynag olan ve hayvanlar tarafindan
sevilerek tliketilen misir silajinin  protein icerigi
bakimindan  zenginlestirilmesine  yonelik  olarak
L. leucocephalanin farkh oranlarda karistirnimasiyla
elde edilen silajlarin temel besin maddesi icerikleri ile
fermantasyon Ozelliklerini belirlemek amaclanmistir.

MATERYAL ve YONTEM
Bitkisel Materyal Temini ve Silaj Yapimi

Bu calismada silaj yapiminda kullanilan bitkisel
materyallerden misir (Zea mays L) Bati Akdeniz
Tarimsal Arastirma Enstitisi’nde yetistirilmekte olan
Safak ¢esidinin hamur olum déneminde (% 30-35 KM)
(Filya, 2004) hasat edilmesiyle; Leucaena leucocephala
L. ise Akdeniz Universitesi Ziraat Fakiiltesi Uygulama
Tarlalarinda yetismekte olan bitkilerden taze dal ve
yapraklarin hasat edilmesi ile elde edilmistir. Elde
edilen bu bitkisel materyaller yaklasik olarak 2 cm
boyunda parcalanip kigultilerek kuru madde
Uzerinden adirlik esasina gore planlanan oranlarda
(Cizelge 1) kanstirlarak her bir silaj grubundan 6
tekerriir olacak sekilde, 1.5 litre kapasiteye sahip
sadece gaz cikisina izin veren 6zel cam kavanozlara
(Weck, Wher-Oftlingen, Germany) sikistirilarak
doldurulmustur.

Cizelge 1. Hazirlanan Silajlar
Table 1. Prepared Silages

Silaj Adi Silaj icerikleri
M80+L20 Misir (%80) + L. leucocephala (%20)
M60+L40 Misir (%60) + L. leucocephala (%40)
M40+L60 Misir (%40) + L. leucocephala (%60)
M100 Misir (% 100)

Kimyasal ve Mikrobiyolojik Analizler

Silolar cam kavanozlarda 60 giin boyunca
laboratuar kosullarinda (24+4 °C) tutulduktan sonra
acilarak kimyasal analizleri yapilmis, fermantasyon
ozellikleri ve mikrobiyolojik ozellikler incelenmistir.
Silajlar etiivde 65 °C'de 48 saat siireyle tutulduktan
sonra 1 mm elek capinda degirmende 6gitildikten
sonra gerekli analizler yapilmistir. Silajlarin KM, HK, HP
iceriklerinin ~ saptanmasinda  Kjeldahl  metodu
kullaniimistir (Akyildiz 1984). Silajlarda hiicre duvarinin
yapisinda bulunan NDF ve ADF ise Van Soest ve ark.
(1991), tarafindan bildirilen yontemlere gore
belirlenmistir. Diger yandan, laktik, asetik ve butirik
asit degerleri de Lepper'in kisaltilmis yontemine
(Akyildiz 1984) gore bulunmustur. SCK icerikleri ise
fenol sulfurik asit yontemine gore belirlenmistir. LAB,
maya ve kif sayimlarn da Seale ve ark. (1990)'nin
bildirdigi yonteme gore yapilmistir. Ekim ortami olarak
LAB icin MRS agar, maya ve kiifler icin ise Malt Ekstrat
agar kullanilmistir. Silaj 6rneklerindeki LAB, maya ve
kif sayimlan 30 °C'de 3 gunlik inklibasyon siiresi
sonunda gerceklestirilmistir. Elde edilen degerler
logaritma koliform uinite/g olarak verilmistir.

istatistiksel Analiz

Arastirmada elde edilen verilerin istatistiksel olarak
degerlendirilmesinde, Tesadlf Parselleri Deneme
Desenine goOre varyans analizi, ortalamalara ait
farkliliklarin belirlenmesinde ise Duncan (1955) coklu
karsilastirma testi uygulanmistir. Bu amacgla SPSS
paket programi kullaniimistir.

ARASTIRMA BULGULARI

Misirin % 20, 40 ve 60 oranlarinda L. leucocephala
otu ile kanstinlarak hazirlanmis silajlarin  kimyasal
analiz sonuglar Cizelge 2'de verilmistir. Cizelge 2
incelendiginde musir ile L. /eucocephala bitkisinin
karistirllmasinin silajlarin kimyasal iceriklerini dnemli
dizeyde etkiledigi saptanmistir (p<0.01). KM icerigi
bakimindan en yiksek degerin (%44.42) saf misir
silajindan elde edildigi, en disuk degerin ise (%32.58)
L. leucocephalathin %60 oraninda katildig
silajdan elde edildigi gorilmektedir. Diger yandan,
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L. leucocephala bitkisinin silaja katilma orani arttikca
kuru madde oraninin distigld tespit edilmistir.
Silajlarin HP icerikleri ise % 5.95 (M100) ile % 16.26
(M40+L60) arasinda degisim gostermistir. Misira ilave
edilen L. leucocephala bitkisinin orani arttikca silajlarin

Cizelge 2. Misir silajlarinin kimyasal analiz sonuclari, %
Table 2. Results of chemical analysis in maize silages, %

HP icerikleri de dogru orantih sekilde artmistir.
Bununla birlikte, L. /leucocephala bitkisinin silaja
katilmasi HS ve NDF icerigi de bir miktar yikselise
sebep olurken ADF oraninda bir miktar azalmaya
sebep olmustur.

Silajlar KM HP HY HK HS NDF ADF SCK Ca P

M80+L20 40.85b* 9.28c 2.64b 2.70d 23.03a 37.83a 20.62a 1.64b 0.85a 0.17a
M60+L40 34.67c 14.05b 3.27a 341a 2291a 37.88a 18.07b 1.54b 1.08a 0.15a
M40+L60 32.58d 16.26a 3.20a 3.29b 21.83bc 35.75a 18.64b 1.35¢ 0.58b 0.17a
M100 44.42a 5.95d 343a 2.79¢ 2167¢ 28.16b 21.58a 2.16a 0.53b 0.17a

*: Sttun icerisinde ayni harfleri alan ortalamalar arasinda istatistiki olarak nemli bir farklilik yoktur (p<0.05).
8d: Onemli degildir. *: Farkliliklar 0.05 seviyesinde énemlidir. **: Farkliliklar 0.01 seviyesinde énemlidir.

KM: kuru madde; HP: ham protein; HY: ham yag; HK: ham kiil; HS: ham seliiloz; NDF: notr deterjan lif;

ADF: asit deterjan lif; SCK: suda ¢6zlinebilir karbonhidrat; Ca: kalsiyum; P: fosfor.

Silajlarin fermantasyon 6zelliklerine ait verilerin
sunuldugu Cizelge 3 incelendiginde ise bazi ugucu
yag asidi ve pH degerlerinin 6nemli diizeyde farkh
oldugu goérilmektedir (p<0.01). En ylksek pH
degeri (4.42) saf misir silajindan elde edilirken diger
silajlarda daha dusik degerler belirlenmistir. Silo
ortamindaki LAB sayilari incelendiginde (Cizelge 4)

Cizelge 3. Misir silajlarinin fermantasyon o6zellikleri

Table 3. Fermentation chracteristics of maize silages

en yiksek miktarin M40+L60 silajindan elde
edildigi ve yine bu silajlarda laktik asit olusumunun
daha yuksek oldugu tespit edilmistir. Elde edilen
sonuglar silo ortaminda arzu edilen bakteri grubu
olan LAB sayisinin baklagillerin karisima girme
oranlariyla dogru orantih olarak yukseldigini
gostermektedir.

Silajlar PH Laktik asit (%) Asetik asit (%) Butirik asit (%)
M80+L20 4.23bc* 2.42c 1.28ba 0

M60+L40 4.32ba 4.32a 1.25ba 0

M40+L60 4.10c 3.45b 1.07b 0

M100 4.42a 3.29b 1.46a 0.02

Onem Diizeyi * ** * od

*: Sttun icerisinde ayni harfleri alan ortalamalar arasinda istatistiki olarak nemli bir farklilik yoktur (p<0.05).
5d: Onemli degildir. *: Farkliliklar 0.05 seviyesinde 6nemlidir. **: Farkliliklar 0.01 seviyesinde énemlidir.

Cizelge 4. Misir silajlarinin mikrobiyolojik 6zellikleri, logiocfu/g
Table 4. Microbiological chracteristics of maize silages, logiocfu/g

Silajlar LAB Maya Kaf

M80+L20 2.00c* 0.69c 0.51c
M60+L40 3.83b 1.44b 0.80b
M40+L60 4.62a 2.01a 1.11a
M100 2.38c¢ 0.54c 0.18d

Onem Diizeyi **

*% *%

*: Sutun icerisinde ayni harfleri alan ortalamalar arasinda istatistiki olarak 6nemli bir farklilik yoktur (p<0.05).

**: Farkliliklar 0.01 seviyesinde 6nemlidir.
LAB: laktik asit bakterisi.

TARTISMA ve SONUC

Silajlarin Kimyasal Bilesimleri

Misinn L. leucocephala ile % 20, 40, 60 oranlarinda
kanistirilarak elde edilen misir silajlarinin - kimyasal
iceriklerine ait degerler Cizelge 2'de verilmistir. Bu

ozelliklerden KM  dedgerleri  incelendiginde, L.
leucocephala bitkisinin silajdaki orani arttikca KM
iceriginin distugl gorilmektedir. Bu durum, L
leucocephaldnin  taze materyalindeki dusik KM
oranindan (Garcia ve ark. 1996) kaynaklanmaktadir.
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Ayni cizelgede verilmis olan HP sonuclan detayh bir
sekilde incelendiginde, L. /eucocephala bitkisinin misir
silajina katilma oranlari ile dogru orantili olarak silajlarin
HP iceriginin de arttigi ve % 16.26'ya kadar yukseldigi
gorulmektedir. Bu sonuglar bir baklagil yem bitkisi olan
L. leucocephaldnin ylksek protein iceriklerinden dolayi
(Skerman ve ark. 1988; Garcia ve ark. 1996; Meena ve ark.
2013) beklenen sonuclar olup, Titterton ve Maasdorp
(1997), Kog ve ark. (1999), Carruthers ve ark. (2000),
Dawo ve ark. (2007) ve Ozdiiven ve ark. (2009)'nin
misirt  farkh  baklagillerle siloladiklari  calismalarla
uyum icerisindedir. Diger yandan, SCK degerleri
incelendiginde, saf misir silajinin % 2.16 ile en yiiksek
degere sahip oldugu gorilmektedir. L. feucocephaldnin
dahil oldugu silajlarda ise daha dusik SCK degerleri
elde edilmis ve L. feucocephalanin kanstirlma orani
arttikca SCK degeri diismustur. Filya (2004), homolaktik
fermantasyon gelisiminin saglanmasi bakimindan énem
tastyan SCK miktarinin, musir bitkisinde hamur olum
déneminde % 2'nin lizerinde oldugunu bildirmektedir.
Bu bakimdan L. /eucocephaldnin bulundugu silajlar
SCK bakimindan yetersiz olup saf misir silaji yeterli
durumdadir.

Diger yandan, HS ve NDF icerikleri de L.
leucocephalanin artmasina paralel olarak dogru orantili
bicimde 6nemli oranda artmis, ADF iceridi ise bir miktar
azalmistir  (p<0.01). Burada misinn karbonhidrat
iceriginin bir baklagil olan L. /eucocephala bitkisine
gore daha fazla olmasi sebebiyle ortamdaki laktik asit
bakterilerinin faaliyetini hizlandirmasi ve sonug olarak
da hiicre duvar bilesenlerinin parcalanmasinda daha
etkili oldugu tahmin edilmektedir. Bu durumu Filya
(2001) ve Bolsen ve ark. (1996) da calismalarinda tespit
etmistir. Silajlarin NDF ve ADF iceriklerindeki diisiisiin,
karbonhidrat kaynaklarinin silaj ortamindaki laktik asit
bakterileri ile birlikte bazi anaerobik bakterilerin
sayllarinin  artmasi, ham selilozz, NDF ve ADF
parcalanabilirliginin  hizlanmasindan kaynaklandigini
bildirmislerdir. Bu 6&zellikler agisindan elde edilen
degerler benzer konularda ¢alisma yapmis olan Aoki ve
ark. (2013) ile Queiroz ve ark. (2013)'nin sonuglari ile
uyumlu iken; Ozdiiven ve ark. (2009) ile Filya ve Sucu
(2010)'nun sonuglarindan diistik kalmistir.

Silajlarin HY ve HK iceriklerine bakildiginda (Cizelge
2) misira ilave edilen L. feucocephalanin HY acgisindan
bir miktar dislse sebep oldugu, HK agisindan ise
onemli oranda artisa sebep oldugu goériilmektedir.
Elde edilen degerler misir silaji konusunda arastirma

yapmis olan bazi arastiricilarin (Nursoy ve ark. 2003;
Arslan ve Cakmakg¢l 2011; Queiroz ve ark. 2013)
bildirdigi sinirlar icerisinde bulunmaktadir.

Silajlarin Fermantasyon Ozellikleri

Silajlarin  fermantasyon o&zelliklerine ait analiz
sonuglar Cizelge 3'de verilmistir. Misir ile karisima giren
L. leucocephalabiitiin oranlarda silajlarin pH’sini 6nemli
oranda disUrmds ve farkliliklar istatistiki acidan onemli
bulunmustur (p<0.01). Calismaya ait pH degerleri
incelendiginde en disik degerin (4.10) M40+L60
karisimindan, en yiiksek degerin ise (4.42) saf misir
silajindan elde edildigi gorilmektedir. Bu durumun SCK
icerigi dusiik ve tamponlama kapasitesi yiiksek olan
baklagillerin misirla iyi bir karisim olusturarak kaliteli bir
fermantasyonun gerceklestiginin gostergesi olarak
ifade edilebilir. Elde edilen pH degerleri Ko¢ ve ark.
(1999), Carruthers ve ark. (2000), Filya (2004), Ozdiiven
ve ark. (2009), Filya ve Sucu (2010)'nun bildirdigi
sonuclarla benzerlik gostermektedir. Silaj icerisinde
gerceklesen fermantasyon, silajlarin besleme degerini,
acildiktan sonraki dayanimini ve hayvanlar tarafindan
sevilerek tlketilmesini etkilemektedir. Fermantasyon
sirecince ortamdaki pH, amonyak ve organik asitlerin
miktari silaj fermantasyonu ve kalitesi degerlendirilirken
kullanilan 6nemli kriterlerdendir (Canbolat ve ark. 2010,
Filya 2001).

Silajlarin  laktik asit degerleri incelendigi zaman,
%2.42 (M80+L20) ile %4.32 (M60+L40) arasinda degisen
degerler elde edilmistir (Cizelge 3). Bu durum
baklagillerin karbonhidrat icerigi ylksek olan misir
gibi  bugdaygillerle  kanisim  halinde  basariyla
silolanabileceginin  gostermektedir (Acikgdéz  2001;
Filya 2001). Clinki baklagil ilavesiyle ortam yeterince
asidik hale gelmis ve fermantasyon glvenilir sekilde
gerceklesmistir. Nitekim, ylksek bir laktik asit icerigi
saglikh bir fermantasyonun en onemli givencesidir
(Johnson ve Harrison 2001). Silajlarda bozulmanin bir
gostergesi olan asetik asit icerigi ise % 1.46 ile % 1.07
arasinda degismekle birlikte, blitirik asit bazi silajlarda
az miktarlarda da olsa tespit edilmistir (Cizelge 3).
Silajlarda tespit edilen ugucu yag asitleri icerikleri
incelendiginde, sonuclarn Titterton ve Maasdorp
(1997), Geren ve Kavut (2009) ve Demirel ve ark.
(2010)'nin  bildirdigi sonuglarla benzerlik gosterdigi
anlasilmaktadir.

Silajlarin Mikrobiyolojik Ozellikleri

Silajhk musirin farkli oranlarda L. /eucocephala ile
karistinlarak silolanmasi, LAB Uretimini  6nemli
diizeyde (p<0.01) arttirmistir. En yuksek LAB degeri
(4.62 logiocfu/g) M40+L60 silajindan elde edilirken, en
disik deger ise (2.00 logocfu/g) M80+L20 silajindan
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elde edilmistir. LAB degerlerinde dikkat ¢eken bagka
bir nokta ise L. leucocephaldnin silaja katilma oranlari
arttikca LAB sayilari yikselmektedir. Garcia ve ark.
(1996) ve Meena ve ark. (2013)'nin da bildirdigi gibi L.
leucocephalayiiksek oranda protein iceren bir baklagil
olmasinin yaninda % 40 oraninda da karbonhidrat
icermektedir. Bu karbonhidrat icerigi laktik asit
bakterilerinin ortamda ¢ogalmasinda etkili oldugunun
bir gostergesidir. Zaten, LAB bir silaj icerisinde
dominant forma olmasi gereken bakteri grubudur
(Weinberg ve Ashbell, 2003). Aslinda LAB icin daha
fazla besin imkani saglanmis ve silo icerisindeki LAB
Uretimi arttinlmistir. Diger yandan maya ve kif
degerleri de kontrol olarak kullanilan saf misir silajina
gore yakin degerler vermistir. Silajlarin mikrobiyolojik
ozellikleri kapsaminda elde edilen bitiin bu degerler,
Titterton ve Maasdorp (1997), Ko¢ ve ark. (1999),
Geren ve Kavut (2009) ve Ozdiiven ve ark. (2009)'nin
bildirdigi degerlerle paralellik gdstermektedir.

Sonug olarak; bu calismada silaj yapiminda en fazla
kullanilan bitki olan misirin, tek basina silolanmasi
sikkinti  olan L. /Jeucocephala ile kanstinlarak
silolanmasinin silaj kalitesinde iyilesmeler sagladig
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ortaya cikmistir. Arastirmada elde edilen bulgular, tek
basina silolandigi zaman da iyi fermente olan ve
hayvanlar tarafindan sevilerek tiiketilen ve dinya
genelinde silaj amacli olarak en fazla Gretimi yapilan
bitki olan misirin, yetistiriciligi zor olmayan ve bircok
amag icin zaten yetistiriliyor olan L. /eucocephala ile
karnstirilarak birlikte silolanabilecegini gostermektedir.
Karisim yapilirken L. /eucocephalatin %20 oraninda
silaja katilmasi silaj kalitesinde 6nemli artislar saglarken,
%60 oraninda ilave etmek daha biyik katkilar
saglamaktadir. Ancak, L. /eucocephalatin biinyesinde
bulunan mimosine isimli amino asit zaman zaman
otlatlan hayvanlarda toksik etki yaparak cesitli
rahatsizliklara sebep olmaktadir (Garcia ve ark. 1996). Bu
bakimdan yuksek miktardaki karnigim oranlan ile
hazirlanan silajlarin  hayvanlara yediriimeden o6nce
mimosine iceriginin tespit edilmesi gerekmektedir.
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ABSTRACT

Previous studies on cross-pollination of Citrus varieties have shown the
existence of a wide variation in fruit set ratio, fruit size, and number of
seeds per fruit with different pollinators. In the current study, the effects of
four pollinator cultivars ('Rhode Red Valencia', 'Midknight Valencia', and
'Valencia Late' oranges and 'Rio Red' grapefruit) on the fruit set, and some
fruit quality characters of 'Robinson' and 'Fremont' mandarin cultivars were
determined. The experimental setup was a complete randomized design with
three replications of each combination. The effects of cross-pollination on
fruit set and pomological characters, such as fruit weight, total soluble solids
(TSS), TSS:TA (total acids) ratio, and number of seeds per fruit were
statistically significant. At maturity, female parent cultivars’ flowers that
were cross-pollinated with 'Valencia Late' orange, had the highest fruit set
with 23.08% and 21.57%, respectively. The heaviest fruits of 'Robinson'
mandarin were obtained by cross-pollination with 'Rhode Red Valencia'
orange. Avarege fruit weight from open-pollinated was higher than those
from cross-pollination in 'Fremont' mandarin. According to the results,
'Rhode Red Valencia' and 'Valencia Late' oranges for 'Robinson’' mandarin and
'Midknight Valencia' orange, and 'Rio Red' grapefruit for Fremont mandarin,
were determined as the best crossings.

OZET

Farkll turuncgil tiir ve cesitlerinde yapilan tozlama calismalar, farkh
tozlayicilarin meyve tutum orani, meyve iriligi ve meyve basina tohum sayisi
iizerine etkilerinin oldukga genis bir varyasyon gosterdigini ortaya koymustur. Bu
calismada, 'Robinson’ ve 'Fremont' mandarin cesitlerinin meyve tutumu ve baz
meyve kalite 6zellikleri iizerine dort farkli tozlayici ¢esidin ('Rhode Red Valencia',
'Midknight Valencia' ve 'Valencia Late' portakallari ile 'Rio Red' altintopu) etkileri
arastirilmistir. Denemede her bir cesit Tesadiif Parselleri Deneme Desenine goére 3
tekerriirlii olarak yer almistir. Meyve tutumu ile meyve agirhgi, suda ¢oziinebilir
kuru madde (SCKM) miktari, SCKM/Asit orani, meyve basina tohum miktari gibi
pomolojik ozellikler lizerine tozlayicilarin etkisi istatistiksel olarak onemli
bulunmustur. Olgunluk déneminde her iki ana ebevyn cesidinde de en yiiksek
meyve tutumu sirasiyla %23.08 ve %21.57 ile 'Valencia Late' portakal ile
melezlendiginde elde edilmistir. 'Robinson' mandarininde en agir meyveler
'Rhode Red Valencia' melezinden elde edilmisken, 'Fremont' mandarininde
serbest tozlanma kosularinda melezlemeye goére daha biiyiik meyveler alinmistir.
Elde edilen sonuglara gore, en iyi tozlayicilar 'Robinson' mandarini icin 'Rhode Red
Valencia' ve 'Valencia Late' cesitleri, Fremont mandarini icin ise 'Midknight
Valencia' ve 'Rio Red' ¢esitleri olmustur.
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INTRODUCTION

Citrus is one of the most important fruit genera in
rendering economical benefits in Turkey and around
the world. Turkey’s citrus production reached 3681158
tons in 2013, with an increase of 36% in the last 10
years. The statistics from 2013 onwards demonstrated
that tangerine is the second most voluminous (942226
tons) species of the total citrus production in Turkey
(Anonymous, 2013). In the Mediterranean region
of Turkey, the most commonly grown tangerine
cultivars are 'Owari' and 'Okitsu' Satsumas, 'Clementine’,
'Fremont’, 'Nova', and 'Robinson' mandarins (Demirkeser
etal, 2009).

'Robinson’ mandarin is derived from crossing
between 'Clementine’ mandarin and 'Orlando’
tangelo. The quality of fruit is excellent (Saunt, 1990),
and it possesses the typical mandarin characteristic
of an easily separable peel (Davies and Albrigo, 1994).
It requires cross-pollination with compatible cultivars,
but fruits are also parthenocarpic (Tuzcu, 1990).
'Fremont' mandarin is a hybrid between the
'Clementine' and 'Ponkan' mandarins. The fruit size is
small and the peel color is deep orange. The fruit has
high juice content and seed number. This cultivar has
a high yield per tree and is self-compatible (Saunt,
1990; Tuzcu, 1990; Kaygisiz and Aybak, 2005).

Self-incompatibility is a problem with several of
the citrus hybrid varieties. The problem is due to slow
pollen tube growth and/or resultant inadequate cross-
pollination. Fruit set is often quite low. One means of
overcoming self-incompatibility is cross-pollination
with a compatible pollen; however, this results in
seedy fruit. A good pollenizer should produce large
amounts of pollen, produce flowers every year, and
produce commercially marketable fruit (Futch and
Jackson, 2003).

In Citrus species and varieties, many studies have
been carried out in order to determine good
pollenizer. It was reported that 'Bhadri Lemon' proved
to be a good pollinizer for higher yield of quality
'Kagzi Kalan' lemon fruits (Thomas et al., 2000). The
fruit sets from selfing of 'Fina', 'Marisol', 'Fina Sodea’,
‘Nules' Clementines and 'Afourer' mandarin were very
low or near 0. Fruit set was highest (20% to 40%) in
cross-pollination between two Clementines, 'Nules'
and 'Fina Sodea', and 'Afourer' mandarin (Cho, 2005).
Demir et al. (2015) found the effects of self-pollination,
naturel open pollination and reciprocal pollination on
fruit set of limon varieties ('BATEM Pinar', 'BATEM
Sanisi', 'Interdonato’, 'Kitdiken', 'ltalyan Memeli,
'Meyer', 'Lamas’). According to results, 'ltalyan Memeli'
lemon with 35.17% was determined the highest rate

on account of percentage of fruits at harvest time.
Similar studies were also obtained in the other Citrus
cultivars by Eken (2006), Wagqar et al. (2007), Papadakis
et al. (2009), Stephen and Larry (2009) and Seday
(2010).

Many researchers (Futch and Jackson, 2003; Chao,
2005) reported that using appropriate pollenizers is
one of the most efficient and environmental-friendly
agricultural practice to improve yield and fruit quality
of self-incompatible citrus varieties. The aim of this
study was to investigate the yield and fruit quality of
'Robinson’ and 'Fremont' mandarin as well as of
'Valencia' orange varieties and 'Rio Red' grapefruit
when they were self-pollinated in solid plantings or
cross-pollinated in mixed variety plantings.

MATERIAL and METHODS
Plant material

This research was conducted on 'Robinson' and
'Fremont' mandarins in the 2010 and 2011 growing
seasons in the regions of Dortyol (Hatay), Turkey
(36°09°E, 36°51'N; 9 m above the sea level). The
climate, according to Képpen climate classification, is
of the Csa type (subtropical with moderate and rainy
winters, hot and dry summers), with 28.5°C maximum
temperature, 11.8°C minimum temperature, 20.1°C
average temperature, and 729.6 mm rainfall. Plant
materials were planted at a spacing of 7 m x 7 m, and
grafted on sour orange (Citrus aurantium) rootstock in
November 1998.

Pollination

'Rhode Red Valencia', 'Midknight Valencia', and
'Valencia Late' orange cultivars and 'Rio Red' grapefruit
cultivar were used as pollinators for 'Robinson' and
'Fremont' mandarins. All previously opened flowers
and small, immature buds in 'Robinson' and 'Fremont’
mandarins used as female parent were removed. The
remaining buds were mechanically opened and the
stamens removed. Pollen were applied to the pistil of
each emasculated flower, and the branch was labeled.
Each pollination treatment was applied to flowers on
three trees (about 100 flowers per treatment). For
open pollination, opened flowers tagged and
recorded, as for small, immature buds removed.

Fruit set and quality

Fruit set per tree was separately calculated by the
relation: the number of fruits/the number of blossoms
hand-pollinated at 60 days after pollination and at
maturity. Fruits were harvested in early December of
each year. In two of the experimental years, 20 fruits
per cross-combination were collected to evaluate fruit
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quality. Fruits were weighed, and fruit juice was
extracted with an electrical squeezer and number of
seed per fruit was counted. The juice content
(percentage) was calculated by the relation juice
weight:fruit weight. TSS content was determined by
direct reading in a hand refractometer (Atago ATC-1E
model). Ratio was calculated by the relation TSS:TA
concentration. Fruit rind color was determined with a
Minolta Chroma Meter CR-300 (Osaka, Japan). Color
measurements were recorded using the CIE L*a*b*
color space. Fruit skin color was expressed as lightness
() and hue angle (A°). From these values, hue angle
was calculated as /¢ = tan” (b*/a*). The hue angle is
expressed in degrees and is a measure of color that,
for example, from 0 to 90°, spans from red to orange
to yellow. Lightness separates color into bright and
dark.

Statistical analysis
The experimental setup was a complete randomized
design with three replications of each combination. Fruit

set and fruit quality characters were evaluated by
variance analysis using GLM procedure of SAS software

(SAS Institute Inc., North Carolina, USA), and means
were separated by Tukey test at 5% significance.

RESULTS and DISCUSSION

The fruit set was affected by different pollinators for
both cultivars (Table 1). At the 60th day after
pollination, the highest percentage of fruit set for both
'Robinson’ and 'Fremont' mandarins was obtained by

cross-pollination with 'Rhode Red Valencia' and
'Valencia Late' orange cultivars. 'Robinson' and
'Fremont' mandarin flowers cross-pollinated with

'Valencia Late' cultivar had the highest fruit set at
maturity. When both 'Robinson' and 'Fremont'
mandarin flowers were pollinated by 'Midknight
Valencia' orange, fruit set at maturity had the lowest
compared with other pollen sources. Open pollination
had lower fruit set than cross-pollination. According to
the average of cross-pollination, fruit sets at maturity of
'Robinson' and 'Fremont' mandarins were about 5.1 and
2.5 times higher than those on open pollination,
respectively.

Table 1. Variation in fruit set among cross-pollinators in 'Robinson' and 'Fremont' mandarins (%)

. Robinson Fremont
Pollen variety - -
After 60 days At maturity After 60 days At maturity

Rhode Red Valencia 29.76 a 21.54 ab 31.25a 17.61ab
Midknight Valencia 1M.21¢ 8.95c¢ 21.00b 13.50 bc
Valencia Late 24.77 a 23.08a 30.80 a 2157 a
Rio Red 18.82b 18.82b 24.75b 17.58 ab
Open-pollination 6.16 3.50d 8.26 C 7.06
HSD 533 4.10 475 7.49

(1): Means with a different letter in each column are significantly different at p<0.05 (Tukey test).

Citrus trees produce an abundance of flowers, but
all flowers not set fruit. A good crop may be borne if
only 3-7% of the flowers that are set yield mature fruit
(Keogh et al,, 2010). In 'Robinson’ mandarin, Eti et al.
(1989) observed 3-4% fruit set under open pollination
which is in line with the present results. This cultivars’
requirement of cross-pollination was shown by
previously reported experiments (Reece and Register,
1961). Further, Futch and Jackson (2003) reported that
cross-pollination in respect of self-incompatible types
increased fruit set. Similar results were obtained for
'Ellandale’ tangor (Vithanage, 1991), 'Minneola
tangelo' (Ozkan and Eti, 1992), 'Nova' tangelo
(Demirkeser et al., 2001; Ferraro et al., 2006; Papadakis
et al., 2009), 'Oroval' Clementine (Wallace, 2004), 'Fina',
'Marisol', 'Fina Sodea', 'Nules' and 'Afourer' (Chao,
2005), 'Nules', 'Fina Sodea', and 'Murcott' (Fang et al.,
2008). 'Fremont' mandarin, which is used as pollinator

for 'Clementine' and its hybrids in Turkey, has self-
compatibility. This experiment showed that the
fruit set increased by cross-pollination compared
with the open pollination. Hossain and Rabbani (2011)
similarly observed that in the case of cross-pollination,
the tree had higher fruit set percentages than open
pollination in the other citrus genus. Nevertheless, the
low fruit setting seemed to be due to cross
incompatibility among the parents. It might be due to
genetical factor. Domingues and Tulmann (1999)
observed that 68% varieties set fruit under open
pollination, 15% under self-pollination and 35% and
%15 by cross-pollination with 'Minneola' and 'Troyer'
pollinators, respectively, in 34 representative varieties
of sweet orange.

The effects of pollinators on fruit quality
characteristics of 'Robinson' and 'Fremont' mandarins
are shown in Tables 2 and 3. The heaviest fruits of
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'Robinson’ mandarin were obtained through cross-
pollination by 'Rhode Red Valencia' orange. The fruit
weight from open pollination in 'Fremont' mandarin
was higher than those from cross-pollination
combinations. Small fruit size is particularly common
in mandarins. Fruit size is a function of cell division
and cell enlargement processes. Competition affects
final fruit size in citrus. There is an inverse relationship

between fruit size and flower number and fruit
number per tree. Consequently, flower and fruit
thinning, both manually and chemically, have been
used to improve fruit size. Fruit size is mainly
determined by the genetic make-up of the cultivar,
but can be affected by cultural practices, factors
related to the tree condition, and climatic factors (EI-
Otmani et al., 2000).

Table 2. Effect of different pollinators on some fruit quality characters of 'Robinson' mandarin

Pollen variety Frmt(\;v)mght Num;:rrf(::isteeds cothZIrff(%) 155 (%) TSSTA ratio I-F*rmt rind COI(:ue
Rhode Red Valencia 137.49 a0 15.80 b 49.62 11.32b 8.72c¢ 65.42 69.24
Midknight Valencia 116.49 cd 8.18 ¢ 51.60 11.37b 9.27 bc 67.62 71.83
Valencia Late 129.76 ab 27.81a 51.66 11.79b 9.58 b 65.79 69.57
Rio Red 124.77 bc 15.58 b 50.43 11.40b 9.28 bc 66.69 70.80
Open-pollination 115.49d 8.33c¢c 51.57 12.65a 10.65 a 66.65 70.61
HSD 9.05 231 NS@ 0.56 0.65 NS NS

(1): Means with a different letter in each column are significantly different at p<0.05 (Tukey test).

(2): NS: Non-significant.

For 'Robinson' mandarin, the crosses with 'Valencia
Late' orange had an average of 27.81 seeds per fruit.
The 'Robinson' mandarin x 'Midknight Valencia'
orange combination had similar number of seeds per
fruit with open pollination. In 'Fremont' mandarin,
although the highest number of seeds per fruit was
observed from 'Rhode Red Valencia' orange used as
pollinator, the number of seeds obtained from
'Midknight Valencia' orange and 'Rio Red' grapefruit

pollens decreased. This result is important in reducing
the number of seeds per fruit of 'Fremont' mandarin
because this cultivar has a high number of seeds
under open pollination (Akgul and Tuzcu, 1993). In the
hand cross-pollination study, a much larger quantum
of pollen was applied to the stigma than would occur
naturally. However, Chao (2005) reported that the
maximum seed number per fruit from field sampling
is similar to that of hand cross-pollination.

Table 3. Effect of different pollinators on some fruit quality characters of 'Fremont' mandarin

Pollen variety Frmt(\;v)elght SeNesz:rrf?Sit che(i/;))ntent 155 (%) TrSaS;:i‘cr)A I_F*rwt rind colo;l:e

Rhode Red Valencia 64.29 b 12.89a 51.60 ab 9.42¢ 10.36 b 65.09 66.44 b
Midknight Valencia 65.27 ab 7.10c¢ 48.01c 10.03 ab 9.94 b 65.40 68.22 ab
Valencia Late 57.64c 11.35ab 49.89 bc 9.44 ¢ 8.18d 66.59 71.66 a
Rio Red 65.12 a-c 8.08 ¢ 48.94 ¢ 9.75 bc 9.08 ¢ 66.50 68.07 ab
Open-pollination 72.03 a 9.57 bc 52.34a 10.45a 11.74a 65.60 69.57 ab
HSD 7.55 3.15 2.03 0.54 0.66 NS@ 4.00

(1): Means with a different letter in each column are significantly different at p<0.05 (Tukey test).

(2): NS: Non-significant.

Cross-pollination can significantly increase the fruit
set and number of seeds per fruit in many citrus
varieties, such as 'Robinson’, 'Nova', 'Lee’, and 'Page'
(Hearn et al. 1968); 'Ellendale' tangor (Vithanage,
1991); 'Robinson' (Eti et al., 1989); 'Murcott, 'Imperial’
and 'Ellenor' (Wallace and Lee, 1999); 'Nova'
(Papadakis et al., 2009; Demirkeser et al., 2001) and
'Oroval' Clementine (Wallace, 2004) mandarins. These
studies showed that there are different levels of

compatibility among different citrus types, and some
combinations can give very high seed numbers.
Although we found a positive relationship between
numbers of seeds per fruit versus fruit weight for
'Robinson’ mandarin, this status did not appear in
'Fremont' mandarin (data not shown). Seedless fruits
are often more sought-after, demanding higher retail
prices in comparison with seeded varieties (Keogh et
al., 2010). However, seedless fruits, which are in
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demand by the market, are usually smaller in size and
weight. Thus, in many mandarin-producing countries,
plant growth regulators are used to enhance fruit size
of seedless mandarins and mandarin hybrids (El-
Otmani et al., 2000).

The effect of cross-pollination on juice content was
found to be statistically significant for 'Fremont'
mandarin, but not 'Robinson' mandarin. In 'Fremont'
mandarin, the juice content decreased by cross-
pollination compared with the open pollination. Eken
(2006) on 'Robinson' mandarin and Seday (2010) on
'‘Clementine' types found that the effect of the cross-
pollination on juice content were significant. Our
results disagreed with the findings of Thomas et al.
(2000), who reported that juice content was
significantly reduced upon cross-pollination. On the
other hand, Papadakis et al. (2009) resulted that juice
content of mandarin fruits was not affected by the
cross-pollination.

TSS content and TSS:TA ratio of cross-pollination
for both 'Robinson' and 'Fremont' mandarin fruits
were lower than those of open pollinated fruits.
Although the lowest TSS value was obtained for
'Rhode Red Valencia' and 'Valencia Late' oranges used
as pollinators in 'Fremont' mandarin, it ranged from
11.32% to 11.79% in 'Robinson' mandarin. Among
different pollinators, the highest TSS/TA ratio was
obtained from cross-pollination by 'Valencia Late'
orange in 'Robinson' mandarin, and by 'Rhode Red
Valencia' in 'Fremont' mandarin. These soluble solids
are, on average, made up of 70% sugars. Citric acid
and minerals in the juice also contribute to the soluble
solids (Siddiqui, 2015). Total acidity has an extremely
wide range between different species, but also
rootstock, growing area, climate, fruit load, tree age,
position of fruit on tree, irrigation, and nutrition affect
acidity (Zekri et al, 2009). Also, fruit juice acidity
(percentage of citric acid), and juice volume are
considerably affected by fruit size. Small fruits have
high acid and low TSS contents compared with larger
fruits (EI-Otmani et al., 2000).

The effects of pollen source on rind color L* and
hue values of 'Robinson' mandarin fruit, were not
found to be statistically significant (Table 2). In
'Fremont' mandarin, although the best colored fruits
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OZET

entsel yesil alanlar hava serinletme, 1s1 adasi etkisini azaltma, karbondioksit

depolama, kirleticileri uzaklastirarak havayr temizleme, topragi
zenginlestirme, kokleri ile topragi havalandirma, yaban hayati icin besin ve
barinma ortami saglama, yagis sularinin yiizeysel akisa ge¢cmesini dnleme,
kullanicilara rekreasyonel ve egitsel olanaklar sunma gibi bircok ekosistem
servisi/hizmeti saglamaktadir. Ege Universitesi Lojmanlar Yerleskesi Bornova
ilcesinde bulunan biitiinliigiinii koruyan, genis yesil alanlardan biridir. Bu
arastirmada Lojmanlar Yerleskesindeki ta¢ oOrtiisii, hava kalitesinin
iyilestirilmesine yonelik diizenleyici ekosistem servisleri agisindan ne diizeyde
yararlar saglamaktadir? sorusuna cevap aranmistir. Bu amagla tag ortiisiince
hava kirliligine neden olan gazlarin atmosferden uzaklastiriimasi ile atmosferik
karbonun yakalanmasi ve depolanmasina yodnelik analizlerinin bir arada
yapilmasina olanak saglayan I-tree canopy modeli kullanilmistir. Sonuclar
yiizde 48’i tag ortiisiiyle kaph olan lojmanlar yerleskesinin bir yilda 321.57 ton
karbon yakaladigi ve 8107.86 ton karbon depoladigi belirlenmistir. Bunun yani
sira bitki tag ortiisiince bir yilda atmosferden 28.70 kg Karbon monoksit (CO),
143.85 kg Nitrojen dioksit (NO:), 1.58 ton Ozon (0s3), 90.6 kg Kiikiirt dioksit
(SO.), 69.61 kg PM2.5 ve 479.90 kg PM10 parcactk madde uzaklastinldig:
hesaplanmistir.

ABSTRACT

U rban green areas provide many valuable ecosystem services such as
regulating storm water infiltration, improving air quality, reducing urban
heat island effects, provisioning food and habitats for many species, providing
recreation and nature education for the city dwellers. Housing campus of Ege
University is one of the largest and the most intact urban green patches in the
Bornova district. This study aimed to answer the research question that is at
what level air quality improvement as a regulating ecosystem service has been
provided by the canopy cover of the Ege University housing campus? For this
purpose, I-tree canopy tool was used to analyze the removal of atmospheric air
pollutants, and carbon sequestrated and stored by canopy cover of the housing
campus. The results revealed that tree and shrub canopy covers 48.3 % of the
campus. While about 321.57 tons of Carbon Dioxide was sequestered annually,
8107.86 tons of Carbon Dioxide was stored by plants. In addition, it was
calculated that these plants removed about 28.70 kg of Carbon Monoxide (CO),
143.85 kg of Nitrogen Dioxide (NO:), 1.58 tons of Ozone (0s), 90.6 kg of Sulfur
Dioxide (SO2), 69.61 kg PM2.5 and 479.90 kg PM10 particulate matter per year.
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GiRIS

Bitkiler, ozellikle adacglar gdlge olusturma, hava
serinletme, 1s1 adasi etkisini azaltma, CO, depolama,
kirleticileri uzaklastirarak havaylr temizleme, yaprak
dal meyve vb. organik materyaller ile topradi
zenginlestirme, kokleri ile topradi havalandirma, yaban
hayati icin besin ve barinma ortami saglama, yagis
sularinin ylizeysel akisa ge¢gmesini 6nleme, yeralti su
kaynaklarini besleme, riizgar ve yadis erozyonunu
azaltma, giiriiltd filtreleme, enerji tiiketimini azaltma ve
arazilerin emlak degerini arttirma gibi bircok isleve
sahiptir. Ayni zamanda ekosistem servisleri/hizmetleri
olarak tanimlanan bu islevler bitkilerin tirlerine,
yaslarina ve bulunduklar ortamin 6zelliklerine bagl
olarak degisiklik gosterir. Ornegin, parkta bulunan bir
agag, bir yol agacina kiyasla atmosferden cok daha fazla
kirletici toplar. Ayni sekilde parktaki aga¢ daha fazla
oranda karbondioksit tutar (Forman, 2014).

Ekosistemlerin dogrudan ya da dolayll olarak
sagladigi servisler tedarik servisleri, diizenleyici servisler,
habitat ya da destekleyici servisler ve kilturel servisler
olmak tizere dort grup altinda siniflandirilir (MEA, 2005).

Bu arastirmaya konu olan diizenleyici servisler,
ekosistemlerin  kontrol ettigi dogal slreclerden
saglanan vyararlardir. Hava ve toprak kalitesinin
iyilestirilmesi, iklim regilasyonu, taskin ve heyelan gibi
dogal afetlerin etkisini azaltma, hastalik kontrol(, suyun
filtre edilmesi, atik yonetimi, polenizasyon/tozlasma,
biyolojik parcalanma ya da zararl tirlerin kontroli
diizenleyici hizmetler arasinda sayilabilir (MEA, 2005).

Kentsel yesil alanlar, ekosistem servisleri
baglaminda vazgecilmez 6neme sahip mekanlardir
(Bolund and Hunhammar, 1999; Forman, 2008; Derkzen
et al, 2015). Maalesef glinimiiz kentlerinde buyuk
Olclide bir siisleme araci olarak kullanilan kentsel yesil
alanlar ¢cogu zaman yapilasmis alanlar arasinda kalan
kiclk, yaltilmis ve diizensiz dagilim gdsteren parseller
seklindedir (Steiner, 2011; Hepcan, 2013). Forman
(2008), glinumiizde kentsel peyzajlarda genis ve
bitinliguni koruyan koruluklara rastlamanin oldukgca
gli¢ oldugunu, ancak bu alanlarin bulundugu kentlere
cok 6nemli ekolojik katkilar sagladigini belirtmektedir.

Kentsel yesil alanlarin bu negatif durumu Tirkiye
ve izmir kenti icinde cok farkl degildir. Ornegin izmir
kenti genelinde kentsel yesil alan miktari % 10'un
altinda olup, kicuk ve diizensiz dagilim gosteren bir
yapidadir (Coskun Hepcan ve ark., 2013).

Kentsel yesil alanlarin yukarida adi gegen yetersizligi
ve duzensizligi nedeniyle, kentlerde kirleticiler
artmakta, hava kalitesi diismekte, kentsel 1s1 adasi etkisi
artmakta, kentsel yasama kalitesi diismektedir. Ayni

zamanda kentsel yesil alanlarin bu durumu ekolojik
sistemlerin isleyisine de bir hayli zarar vermektedir.

Ulkemizde Ulusal Hava Kalitesi indeksi, EPA (ABD
Cevre Koruma Ajansi) Hava Kalitesi indeksi temelinde
olusturulmustur. indekste, karbon monoksit (CO),
kukurt dioksit (SO,), azot dioksit (NO,), ozon (Os) ve
partikiil maddeler (PM2.5-PM10), hava kirleticiler
olarak tanimlamakta, hava kalitesine iliskin ol¢timlerde
bu parametreler dikkate alinmaktadir (Cevre ve
Sehircilik Bakanligi, 2016).

Atmosferdeki kirleticiler insan sagligina oldugu
kadar ekolojik sistemlerin isleyisine de zarar
vermektedir (Curtis et al., 2006). Ornegin; CO omurgali
canlilarda kanda tasinan oksijen seviyesini azaltir
(Forman, 2014; Guvendik ve Yilmaz, 2003). CO, sera
etkisi olusturarak hava sicakhginin yiikselmesine
neden olur (Forman, 2008). Cogunlukla fosil yakitlarin
yanmasi sonucunda ortaya ¢ikan SO, (Agren, 1991)
insanlarda solunum sistemi rahatsizliklarina yol acar,
bitkilerde ise yaprak dokularina zarar vererek dlimlere
neden olur (Moran and Mogan, 1994). Benzer sekilde
havadaki O; seviyesinin artmasi, insanlarda solunum
sistemi ve kalp rahatsizliklarinin olusmasina, bitki
ortisinde biyime hizinin  azalmasina neden
olmaktadir (Forman, 2008; Cevre ve Sehircilik
Bakanligi, 2014). Partikil madde havada asili halde
bulunan kati, sivi veya kati cekirdegin etrafinda sivi ile
cevrili olan parcaciklarin bir karnigimidir. Egzoz gaz,
orman yangini, sigara dumani, volkanik gazlar ile kati
ve sivi bilesenlerin atmosfere karismasi sonucu olusan
bu parcaciklar cap buyukliklerine gore adlandirilir.
PM2,5 2,5 pm’den kiiglik partiklllerin kitlesini, PM10,
boyutlarn 2.5-10 mikron arasinda degisen partikilleri
tanimlar. insan saghg acisindan en tehlikeli maddeler
arasinda sayilan parcacik maddelerin solunum sistemi
hastaliklari, kalp rahatsizliklari ve kansere neden
oldugu bilinmektedir (Yatkin ve Bayram, 2007;
Kardesoglu ve ark., 2011). Parcacikk maddeler ayni
zamanda yaprak ve bitki gelisimini geriletir, liken ve
yosunlarin 6limdune yol acar (Marsh, 2010).

Bitkiler fizyolojik o©zellikleriyle bircok kirleticiyi
depolama, filtre etme ve baska formlara dénistiirme
yetenegine sahiptir. Ornegin, CO, fotosentez isleminde
kullanilir ve ayrica odunsu bitkilerin biinyelerinde
depolanir. SO, yapraklar tarafindan absorbe edilerek
ortamdan uzaklastirilir (Smith, 1990). Parcacik maddeler
ise filtre edilerek yaprak ylizeyinde toplanir ve yagisla
birlikte toprada iletilir. Farkli tir, form ve boyda bitki
katmanlarindan olusan bitki ortisinin parcacik
maddeleri filtre etme yetenegi fazladir (Spirn, 1984).

Kentsel vyesil alanlardan saglanan ekosistem
servislerinin hesaplanmasina yonelik bilimsel calismalar
son donemlerde agirlik kazanmaya baslamistir (Brack,
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2002; Nowak, 2000). Ahern et al., (2014), ekosistem
servislerinin ~ 6lcllebilir matematiksel yontemler
kullanilarak hesaplanmasi 6nemini vurgulamaktadir.
Bitki tac Ortlslinl dikkate alarak hava kalitesinin
iyilestirilmesine  yonelik  diizenleyici  ekosistem
servislerinin hesaplanmasinda kullanilan I-tree canopy
modeli bunlardan biridir.

Arastirma alani olan Ege Universitesi Lojmanlar
Yerleskesi, Bornova’nin en genis bitkilendirilmis yesil
alanlarindan biridir. Sahip oldugu fistik cami korulugu
ve zeytinliklerle bitki ortlisu agisindan ilcedeki diger
kentsel yesil alanlardan farkli karakterdedir. Bu
calismada; Ege Universitesi Lojmanlar Yerleskesinde
bulunan bitki tac 6rtlist hava kalitesinin iyilestirilmesine
yonelik dulzenleyici ekosistem hizmetleri agisindan
ne diizeyde vyararlar saglamaktadir? sorusuna cevap
aranmistir.

Kimlay

Izmir : ’ s Erzens

Bornova
« Kammdink

MATERYAL ve YONTEM

Arastirma materyalini arastirma alani ve 2014 tarihli
WorldView2 (Pan+MS bundle) (50cm yersel ¢oziinirliik)
uydu goriintiisii olusturmaktadir.

Arastirma alani olarak tanimlanan Ege Universitesi
Lojmanlar Yerleskesi, Bornova ilcesinin dogusunda,
merkez kampisin ve Ankara asfaltinin kuzeyinde
yer almaktadir. Ege Universitesi konuk evi, Giines
Enerjisi Enstitlisii ve personel lojman binalari, fistik
¢ami  korulugu ve zeytinlikleri iceren yerleske
5447 ha blyikliglindedir. Yerleskede yer alan
2200 m uzunlugundaki yurlyls parkuru Universite
personelinin yani sira ve yakin ¢evrede yasayan halk
tarafindan ylriyus, kosu ve bisiklete binme amaciyla
haftanin her glinii aktif olarak kullanilmaktadir (Sekil
1-2).

Ege Universitesi
Lojmanlar Yerleskesi

4
e,

Ege Universitesi Yerlegkesi

O]

Bornova

*aapiojanlar

2 Kilometers
| 1 | | | 1 |

Y

Sekil 1. Arastirma alani
Figure 1. The studly area
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Sekil 2. Lojmanlar yerleskesinin genel gériinima
Figure 2. The view of University housing campus

Yerleskede 23.88 ha biylkligiindeki bir alani
kaplayan fistik cami korulugu 1983-1984 yillarinda Ege
Universitesi ormani olusturmak amaciyla Orman Genel
Muduirlagi'nin katkilanyla fisttk cami (Pinus pinea)
plantasyonu yapilarak olusturulmustur. Fistik cami
agaclan ginumizde yaklasik 15 metre boy ve
5-6 m tag¢ genisligine sahiptir. Yerleskenin Kuzey ve
Batisinda bulunan zeytinlikler ise yaklasik 10.77 ha
biyikligindedir (Sekil 2).

Ege Universitesi Lojmanlar Yerleskesindeki tac
ortisliiniin  analiz edilmesinde Birlesik Devletler
Tarim Departmani  Orman Servisi (USDA-United
States Department of Agriculture Forest Service)
tarafindan gelistirilen, ta¢ ortisiinin hava kalitesinin
iyilestirilmesine  yonelik  sagladigi  duzenleyici
ekosistem hizmetlerinin hesaplanmasinda kullanilan
I-tree canopy modeli kullaniimistir.

I-tree canopy modeli bir alandaki arazi Ortlsu
tiplerinin dagilimina yonelik hizli ve kolay bir sekilde
dogruluk orani yiiksek istatistiki tahminler gelistiren
bir aractir. I-tree yazilliminin bir moduli olan bu
model ayni zamanda, tag¢ ortistne iliskin degerleri
dikkate alarak, hava kirliligine neden olan gazlarin
(CO, NO,, 03, SO,, PM2.5, PM10) bitkilerce atmosferden

uzaklastirilmasi, atmosferik karbonun yakalanmasi ve
depolanmasina yonelik degerler ile bu hizmetlerin
ekonomik degerlerine yonelik tahminler hesaplar.
Model, kentsel peyzajlardaki orman vejetasyonlarinin
yonetim calismalari kapsaminda aga¢ ta¢ Ortlsi
blyUkligi ve tag ortisiinde meydana gelen zamana
bagli degisimlerin belirlenmesine yonelik analizlerde
de kullanilmaktadir. Modelde arastirma alanindaki
arazi Ortusu tipleri GoogleMaps uydu gorintileri
lizerinde rastgele noktalar toplanarak tanimlanir.
Noktalar model tarafindan atanir ve kullanicilarca
siniflandirilir.  Bu islemde toplanan nokta sayisi
kullanici tarafindan belirlenir ve nokta sayisinin fazla
olmasi, farkli arazi Ortiisi tiplerinin temsil oranini
dolayisiyla modelin hassasiyetini arttirir (USDA, 2008;
Marcus, 2015).

Arastirma alaninin  sinirlari - WorldView2 uydu
gorintusi kullanilarak belirlenmis ve I-tree canopy
modelinde kullanilabilecek sayisal veri formatina
dondstirilmistir. Arastirmada I-tree canopy modeli
kullanilarak, arastirma alanini tanimlayan sayisal veri
2015 tarihli Google Earth uydu gorintlsu Uzerinde
lic bin adet rastgele nokta secilmis, bu noktalarin
temsil ettidi arazi ortiist (1) agac ve cali (agag ve cali
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vejetasyonlar), (2) ¢im (¢im alan), (3) gegirimsiz yapi
(bina ve yapillar, asfalt ve beton ve kilit parke tasi kapli
yol, sikistiriimis yol), (4) acik alan (lizerinde bitki ortlsi
bulunmayan toprak ylizey) ve (5) ylizey ortici bitki
(otsu bitki vejetasyonuyla kapl alanlar) olmak tizere
bes sinif altinda gruplandiriimistir. Nokta seciminin
tamamlanmasindan sonra model calistiriimis, lojmanlar
yerleskesindeki ta¢c  Ortlisiniin  hava  kalitesinin
iyilestirilmesine yonelik diizenleyici ekosistem servisleri
kapsaminda sagladigi yararlar hesaplanmistir.

ARASTIRMA BULGULARI ve TARTISMA

Analiz sonuglarn Lojmanlar Yerleskesindeki tag
Ortistinin  alanin  yaklagik  9%50'sini  kapladigini
goOstermektedir. Gegirimsiz yuzeyler de yerleskenin
yaklasik %710'unu kaplamaktadir. Standart sapma
degerlerinin birin altinda olmasi, arastirma alanindaki
arazi ortisd siniflarinda nokta dagiimlarinin  tim
siniflar icin esit agirhkta oldugunu ifade etmektedir
(Cizelge 1).

Lojmanlar Yerleskesindeki ta¢ ortlisii tarafindan
atmosferden uzaklastirilan yillik CO miktar 28.70 kg
olarak hesaplanmistir (Cizelge 2). Bu deder Ornegin
Barselona kenti yesil alanlar icin toplamda yillik 5.6

Cizelge 1. I-tree canopy arazi 6rtiisii analiz sonuglar
Table 1. /-tree canopy land cover results

ton (Chaparro and Terradas, 2009), Edinburg kenti
yesil alanlari icin bir tondur (Hutchings et al., 2012).

Arastirmada, Lojmanlar Yerleskesinde bir yilda
atmosferden uzaklastirilan NO, miktarinin 143.85 kg
oldugu belirlenmistir (Cizelge 2). Oregon State
Universitesi  yerleskesindeki agaclarin  bir  yilda
atmosferden uzaklastirdigi NO, miktari 2700 kg'dir
(Phillips et al, 2013). Bu deger Springfield
(Massachusetts)  kentindeki  yesil alanlar icin
18.76 ton (Bloniarz and Beals, 2014), Edinburg kenti
yesil alanlar icin 20 ton olarak hesaplanmistir
(Hutchings et al., 2012).

Yerleskedeki bitki ta¢ Ortlisiinin atmosferden bir
yilda uzaklastirdigi O; miktant 1.58 ton olarak
hesaplanmistir  (Cizelge 2). Avustralya'nin  Unley
kentinde yer alan yerleskenin yaklasik onda biri (50000
m?) buykligundeki Ridge Park yapilan analizlerde bitki
ortistinin  bir yilda 10849 kg O; toplayabildigi
belirlenmistir (Seed Consulting Services, 2016). Buna
karsilik bu deger Springfield (Massachusetts) kentindeki
yesil alanlar icin 186.80 ton (Bloniarz and Beals, 2014)
Londra’daki yesil alanlar icin 997 ton (Rogers et al.,
2015) ve Torbay (ingiltere) kentindeki yesil alanlar icin
22.9 tondur (Rogers et al,, 2011).

Sinif Tanim Nokta Sayisi  Kapladigi oran % ve +SS
Yapi Bina, beton-asfalt-parke tasi kapli yol 312 10.41 £0.32
Acik alan Bitki ortlisii icermeyen toprak ylzey 444 14.8 £0.65
Cim alan Cim alan 32 1.07 £0.19
Yer ortlict Otsu bitki orttsu kaph alanlar 764 25.16 £0.79
Agag Adag ve boylu ¢ali 1448 48.3 +0.91
*SS- Standart sapma
Cizelge 2. I-tree canopy analiz sonuglari- tac ortiisinden saglanan yararlara iliskin tahminler
Table 2. /tree Canopy results — Canopy benefit estimates
Atmosferden uzaklastirilan kirleticiler Deger +SS Miktar +SS
CO-Karbon monoksit (yillik) $2.47 +0.05 528.70 kg +1.10
NO2-Nitrojen dioksit (yillik) $4.24 +0.08 143.85kg +5.99
03-0zon (yillik) $221.05 +4.18 1.58T +0.03
PM2.5-Parcacik madde < 2.5 (yillik) $456.96 +8.64 69.61kg +2.90
SO2-Kukart dioksit (yillik) $0.74 +0.01 90.6 kg +3.78
PM10-2.5 p <Parcactk madde <10 p (yillik) $160.48 +3.03 479.90kg +20.00
CO2seqg-Odunsu bitkilerce tutulan karbon dioksit (yillik) $111635.21 +219.89 321.57T +6.08
CO2stor-Odunsu bitkilerce depolanan karbon dioksit $293394.92 +5554.8 8107.86 T +153.23
*SS- Standart sapma
Arastirmada, Lojmanlar Yerleskesindeki bitki  gostermektedir. Pensilvanya Universitesi
ortisiinin  atmosferden bir yilda uzaklastirdigi  yerleskesinde (0.64 km?) tac¢ Ortlisiiniin atmosferden

parcacik madde miktan 69,61 kg PM 2.5 ve 479.90 kg
PM 10 olarak hesaplanmistir (Cizelge 2). Oregon State
ve Pensilvanya Universiteleri yerleskelerinde yapilan
analiz sonuglari bu arastirmanin sonuclariyla benzerlik

uzaklastirdigi PM2.5 miktan 47 kg (Bassett, 2015),
Oregon State Universitesi kampisiindeki (1.6 km?)
agaclanin bir yilda atmosferden uzaklastirdigi PM10
miktari ise 400 kg'dir (Phillips et al., 2013). Kentlerde
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havadaki parcacik maddelerin temizlenmesinde bitki
ortisinin 6nemini ortaya koyan bir¢cok calisma
bulunmaktadir. Ornegin, Edinburg kentindeki yesil
alanlarin 28 ton (Hutchings et al., 2012), Oakville
(Kanada) kentindeki yesil alanlarin 50 ton (McNeil and
Vava 2006), ve Torbay (ingiltere) kentindeki yesil
alanlarin 18 ton PM10 parcacik maddeyi atmosferden
uzaklastirdidi belirlenmistir (Rogers et al., 2011).

Analiz sonuclarn Lojmanlar Yerleskesindeki bitki
ortsiiniin  atmosferden bir yilda 90.65 kg SO,
uzaklastirabilecek kapasitede oldugunu gostermektedir
(GCizelge 2). Oregon State Universitesi kampusiindeki
adaclanin bir yilda atmosferden uzaklastirdigi SO,
miktar lojmanlar yerleskesinden dort kat fazla olup,
400 kg'dir (Phillips et al., 2013). Bazi kentlerdeki yesil
alanlarinda yurdtilen calismalarda ¢ok farkli sonuglar
elde edilmistir. Ornegin, atmosferden uzaklastirilan
SO, miktari Springfield (Massachusetts) kentindeki
yesil alanlar icin 12.82 ton (Bloniarz and Beals, 2014),
Barselona kentindeki bitki ortlisi icin 6.8 ton
(Chaparro and Terradas, 2009), Oakville (Kanada)
kentindeki ormanlik alanlar icin 11.6 ton (McNeil and
Vava 2006), ve Torbay (ingiltere) kentindeki yesil
alanlaricin 1.3 ton olarak hesaplanmistir (Rogers et al.,
2011).

Lojmanlar  Yerleskesindeki odunsu bitkilerce
tutulan yilhk karbon (CO,seq) miktari 321.57 ton,
yasamlari suresince depoladigi karbon (CO-stor)
miktari ise 8107.86 ton olarak hesaplanmistir (Cizelge
2). Pensilvanya Universitesi yerleskesinde agaclarca
tutulan yillik karbon miktari 34.25 ton, depolanan
toplam karbon miktari 715.18 tondur Bassett (2015),
Mountshannon (irlanda) kentinde ekosistem
servislerinin hesaplandigi 68500 m? blyukligtndeki
bir kent parkindaki bitki ortlisiiniin bir yilda 4 ton
karbon tuttugu ve 116 ton karbon depoladigi
belirlenmistir (Carey and Tobin, 2016). Benzer sekilde
Unley kentinde yer alan (Avustralya) 50000 m?
blyukligundeki Ridge Park'taki bitki 6rtlistiiniin 10.08
ton karbon tuttugu ve 342 ton karbon depoladig
belirlenmistir (Seed Consulting Services, 2016).
Chicago kentindeki yesil alanlar bir yilda 677000 ton
karbon tutmakta ve 169 milyon ton karbon
depolamaktadir (Nowak et al., 2013).

Lojmanlar yerleskesinden saglanan tim bu
hizmetlerin yillik ekonomik degeri 112,481 dolar
olarak hesaplanmistir (Cizelge 2). Barcelona kenti yesil
alanlarinda yurutulen bir arastirmada yesil alanlarin bir
yilda 305.8 ton kirleticiyi atmosferden temizledigi
belirlenmis, bunun yaklasik ekonomik degerinin
1,245,900 dolar oldugu belirtilmistir (Chaparro and
Terradas, 2009). Chicago kentindeki yesil alanlarin

18.080 ton kirleticiyi uzaklastirabildigi, bunun parasal
degerinin 137 milyon dolar oldugu belirlenmistir
(Nowak et al., 2013).

Yerleskedeki odunsu bitkilerin yasadigi strece
biinyesinde karbondioksit depolamasinin ekonomik
degeri ise yaklasik 293,394 dolar olarak hesaplanmistir
(Cizelge 2).

Son yillarda kentsel yesil alanlardaki bitki
ortistiniin sagladigi farkli ekosistem servislerinin
hesaplamasina yonelik bilimsel calismalar yogunluk
kazanmistir  (Brack, 2002; Nowak, 2000). Bu
calismalarda bitki ortistinin dagihmi, yasi, fiziksel
durumu, boyu, toplam vyaprak ylizeyi vb. veriler
kullanilmaktadir. Bu analizlerde her bir bitkiye ait
envanterin  c¢ikarilmasi,  ekosistem  servislerinin
hesaplanmasinda basari oranini arttirmaktadir. Ege
Universitesi  Ziraat Fakiiltesi Peyzaj Mimarligi
Boliimi'nde izmir kentindeki yesil alanlarin ekosistem
servislerinin belirlenmesine yonelik olarak ytrutilmekte
olan proje kapsaminda baska yesil alanlarla birlikte
Lojmanlar  Yerleskesinin  sagladigi  ekosistem
servislerine yonelik kapsamli analizler yapilmasi
planlanmaktadir. Universite yerleskeleri kapladiklari
alan biyuklagu, sahip oldugu bitki 6rtusu, kullanimlar
ve kullanici yogunlugu acgisindan kentsel yesil alanlarin
bircogundan farkhlik goOstermektedir. Bu proje
kapsamda farkli karakterdeki yesil alanlarin ekosistem
servislerine olan katkilarinin karsilastirilmasi mimkin
olacaktir.

Arastirma kapsaminda sadece hava kalitesinin
iyilestirilmesine  yonelik  dizenleyici  ekosistem
servisleri hesaplanmis, yerleskedeki ta¢ Ortlsinin
yagis suyu toplama, taskin kontroll, biyolojik
parcalanma gibi diizenleyici servisler, cam fistigi ve
zeytin Uretimi gibi tedarik servisleri, yabanil tirlere
habitat olusturma gibi destekleyici servisler ve
rekreasyonel kullanimlar gibi kiltirel servisleri iceren
ekosistem servisleri hesaplanmamistir. Bu servislerin
yine devam eden proje kapsaminda hesaplanmasi
planlanmaktadir.

I-tree canopy modeli, duzenleyici ekosistem
servislerinin ve bu servislerin ekonomik degerlerinin
hesaplanmasinda kullanilan, hizli  sonug¢ veren,
kullanish ve basit bir aractir. Agirlikli olarak Amerika
Birlesik Devletleri'nde kullanilsa da ingiltere, Kanada,
Avustralya ve isvicre gibi bircok farkli (lkede
uygulanmaktadir. Elde edilen sonuglar yesil alan ve
bitkilerin  sagladigi  yararlara iliskin net veri
saglamaktadir. Model, Ulkemiz ulusal Hava Kalitesi
indeksinde tanimlanan (Cevre ve Sehircilik Bakanhgi,
2016) bes temel kirleticiye ait indeks degerlerini
hesaplamaya olanak saglamaktadir. Modelin tlkemizde
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kullanimi (diger Ulkelerde oldugu gibi) arastirmaya
konu olan ve modelde referans alinan kentlerin iklim,
hava kirliligi ve bitki 6rtlisii verilerinin karsilastirilabilir
oldugu durumda uygundur.

I-tree canopy modelinin hassasiyeti, analizde
secilen nokta sayisinin fazla olmasiyla dogru orantidir.
Arastirmada, 0.54 km? biyukligindeki Lojmanlar
Yerleskesinde 3000 adet nokta tanimlanmistir. Bu
rakam, ayni modelin kullanildigi benzer ¢alismalar
dikkate alindiginda, kabul edilebilir olarak tanimlanan
nokta sinirinin oldukca tizerindedir. Ornegin, 33,6 km?
buyukligundeki bir alana yayilmis olan Atlantic Beach
(Florida) kentindeki aga¢ tag ortlistiniin analiz edildigi
calismada toplamda 1000 adet nokta tanimlanmistir
(Marcus, 2015). Benzer sekilde Avustralya’da 139 adet
yesil alanin ta¢ Ortistiniin analiz edildigi arastirmada
her bir alan icin 1000 adet nokta atanmistir (Jacobs et
al.,, 2014).

Ekosistem servislerinin hesaplanmasina yonelik
bilimsel arastirmalarin buyik bolimi dogal ve kirsal
peyzajlardaki ekosistemleri konu alan, bolgesel ya da
ulusal olcekli calismalar olup, kentsel yesil alanlardan
saglanan ekosistem servislerine yonelik calismalar
oldukca sinirhdir (Derkzen et al., 2015; Gomez-
Baggethun and Barton, 2013). Benzer sekilde
Ulkemizde ekosistem servislerinin hesaplanmasina
yonelik arastirmalar Duzlercami ormanlari (Balkiz,
2015), istanbul Omerli Havzasi (Albayrak, 2012) ve
Sultan Sazligi Milli Parki (Aygin ve Yesil Akga,
2012) gibi agirhkh olarak kirsal peyzajlarda
yurattlmektedir. Bu calisma, kentsel yesil alanlarin
ekosistem servislerinin hesaplanmasi agisindan 6zgln
calismalardan biridir.

Kentlerde tercihen biyik ve yash adaclardan
olusan yogun bir bitki dokusuna sahip genis yesil
alanlarin yapilan analiz ve hesaplamalarla ekolojik
acidan 6neminin anlasilmasi, bu alanlarin korunmasi,
yonetilmesi agisindan 6nem tasimaktadir. Bu yaklagim
yesil alan planlamasi ve tasarimina rehber olabilir.
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alinir.
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a. Yurtdisindan gelecek makalelerde bulunan “Abstract” larin Tiirkce “Ozet” cevirisi editér kurulu tarafindan yapilacaktr.
b. “Ozet” ve “Abstract” en cok 200 s6zciik olmalidir ve ana metinden ayri olarak konumlandiniimalidir.

"

c.  “Ozet” ve “Abstract”dan bir satir bosluk birakildiktan sonra 4 - 6 sézciik olmak tizere “Anahtar sézciikler” ve “Key words

yer almali ve sézclikler 5nem sirasina gére yazilmahdir.
Makalede yer alan tirlerin bilimsel isimleri italik karakterde olmali ve ondalik sayilar nokta isareti ile ayrilmalidir.

Grafik, harita, fotograf, resim ve benzeri sunuglar "Sekil", sayisal degerlerin verilisi "Cizelge" olarak isimlendirilmelidir. Sekil ve
Cizelgelere ait Tiirkce isimlendirmelerin altinda ingilizce isimlendirmeler de yer almalidir. Verilen tiim cizelge ve resimlere metin
icerisinde atif yapilmali ve sekil ve cizelgeler makale sonunda ayri ayn sayfalarda verilmelidir. Renkli resimler veya sekiller varsa
metindeki yerini belirten bir not ekledikten sonra ayn bir dosya olarak gonderilmelidir.

Ege Universitesi Ziraat Fakiiltesi Dergisinin; SCIENCE CITATION INDEX (SCI) bagvurusuna katki saglamasi amaciyla makalelerinizde
dergimizde yayinlanan makaleler icinden en az bir makaleye atif yapilmasi 6nem arz etmektedir.
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a.  Microsoft Word yazilimiyla (docx format; Word 2007 ve Ustii) Times New Roman yazi karakterinde ve tek siitun halinde
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b. Makalede her sayfaya numara verilmeli ve satirlar her sayfada yeniden baslayacak sekilde satir numaralar icermelidir.

¢. Makalenin Tirkce ve ingilizce bashgi koyu, 14 punto, ortali ve ilk harfleri biiyiik olacak sekilde kiiciik harflerle
yazilmalidir.

d. Enfazla 3. diizeyde bolim baglklan kullanilmalidir. Birinci dlizey bagliklar sola yasl, koyu, 12 punto ve her kelimenin ilk
harfi biiyiik olmalidir. ikinci diizey bagliklar koyu, sola yash ve yalniz ilk kelimenin ilk harfi biiyiik olmalidir. Ugtincii
duizey baslklar her ne kadar 6nerilmese de eger gerekli ise kullanilabilir ve sola yasli ve sadece ilk kelimenin ilk harfi
buytk sekilde yazilmalidir.



e. Metnin ana govdesi cift aralikli, Times New Roman, 12 punto ve iki yana yash yazilmalidir. Tim paragraflar sol kenardan
baslamalidir. Metin timdyle iki yana yash hizalanmalidir. Hicbir heceleme olmamalidir. Kalin veya alti cizili yazi
kullanimi ile metin vurgulama 6nerilmez.

f.  Yazar/yazarlarn isimleri, makale bagliginin altinda bir satir bogluktan sonra tinvan belirtilmeden koyu 12 punto ile 6n
ismi acik ve kuiciik harfle, soyadi biytk harfle ve sekme (tab) ile bosluk birakilarak yazilmalidir.

g. Yazarlarla ilgili akademik ve/veya diger profesyonel kurumlari rakam ust simgesi kullanilarak 10 punto ile belirtilmelidir.
Ayrica sorumlu yazarin elektronik posta adresi ayri bir satirda yildiz isareti ile gdsterilmelidir.

13. Makale icindeki atiflarda 6zel durumlar disinda “yazar ve tarih” sistemi kullanilmalidir. Birden ¢ok kaynaga ayni anda atif
yapilacaksa yayinlar noktali virgiil ile ayrilmali ve kronolojik sira ile verilmelidir. Ornegin: (SoyadiA, 2002; SoyadiB ve ark., 2008;
SoyadiC, 2008; SoyadiD1 ve SoyadiD2, 2012). iki yazarl eserlerde yazar isimleri “ve” ile ayrilmali, cok yazarl eserlerde “ve ark.”
(yabanai dildeki kaynaklarda ise “et al.”) kullaniimalidir. Ornegin: Soyadi1 (2007), Soyadi1 ve Soyadi2 (2005), Soyadi1 ve ark. (2003).
Birden fazla yazarli veya tek yazarl yayinlarin coklu kullanislarinda tarihsel siralanmali, ayni yilda bir cok yayinin kullanilmasinda
(yazar gruplari ayni olmasa bile) ise kiiciik harf ile ayrilmalidir. Ornegin: Bolca,M., N. Mordogan and C. Karagézlii. 1999a; Bolca,M.,
N. Mordogan & C. Karagozll. 1999b; Bolca,M., N. Mordogan and C. and Karagozli E. 1999c (¢linki metin icinde hepsi "Bolca ve ark.,
1999" olarak gegecektir).

14. Metin icinde anilan butin literatiir, “Kaynaklar Listesi”nde yer almalidir. Kaynaklar listesi alfabetik sirada ve yazar-tarih sistemine
gore verilmelidir. Ayni yazarin iki veya daha fazla yayini kullanilmis ise Kaynaklar Listesinde eski tarihli yayin énce verilmelidir.
Kitap ve kitap bolimiinin adinin her kelimesinin ilk harfi biytk harf olmalidir. Bir kurulusun yayinlari ise yayin numarasiyla
verilmeli, degilse basildigi matbaa adi ve sehri belirtiimelidir. Literattirin yayimlandigi dergi adi kisaltma yapilmadan acik olarak
yazilmalidir. Kaynaklarin yazilisinda ilk satir sola yaslanmall, izleyen satirlar 0.5 cm igeri ¢ekilmelidir. Literatlir yazim sekli igin
ornekler asagida verilmistir.

Ornekler:

Kitap:

Lodos, N. 1998. Tiirkiye Entomolojisi VI (Genel, Uygulamali ve Faunistik) (I. Basim). Ege Universitesi Ziraat Fakiiltesi Yayin No:529, 300s.
National Research Council. 1994. Nutrient Requirements of Poultry. 9th rev. Ed. National Academy Press, Washington, DC, p.176.

Kitap boliimii:

Metcalfe, J., M.K. Stock and R.L. Ingermann. 1984. The effects of oxygen on growth and development of the chick embryo. In: Respiration and
Metabolism of Embriyonic Vertebrates. 4th ed. (Eds: R.S. Seymour and W. Junk), Dordrecht, The Netherland, pp 205-219.

Kongre bildiri veya poster:

Lodos, N. ve M. Boulard. 1987. Bazi Cicadidae (Homoptera: Auchenorrhyncha) turlerinin taninmalarinda sesin taksonomik karakter olarak
kullanilmasi Gizerinde bir arastirma. Tirkiye I. Entomoloji Kongresi (13-16 Ekim 1987, izmir) Bildirileri, Entomoloji Dernegi Yayinlari No: 3.
s. 643-648.

Parsons, C.M. 1994. Amino acid availability for poultry. 9th European Poultry Conference, World's Poultry Science Association, Book of
proceedings, Glasgow, UK, Vol: 2, pp. 356-359.

Makale:

Lodos, N. ve A. Kalkandelen. 1988. Preliminary list of Auchenorrhyncha with notes on distribution and importance of Turkey, XXVII. (Addenda
and Corrigenda). Tiirkiye Entomoloji Dergisi, 12(1): 11-22.

Bagley, L.G. and V.L. Christensen. 1991. Hatchability and physiology of turkey embryos incubated at sea level with increased eggshell
permeability. Poultry Science, 70:1412-1418.

URL: Mimkiin oldugunca kullanilmaktan kaginilmali veya minimum diizeyde kullanilmalidir. Son erisilen tarih ile birlikte tam URL
verilmelidir. Eger biliniyorsa ek bir bilgi, (DOI, yazar adlari, tarihler, kaynak yayina ait literatiir) belirtilmelidir.

Schaeffer, L.R. 1997. Subject: Random regressions. http://chuckagsci.colostate.edu/wais/logs/agdg869258263.html . Erisim: Kasim, 1997.

DPT, Sekizinci bes yillik kalkinma plani. 2002. Gida sanayii 6zel ihtisas komisyon raporu. http://ekutup.dpt.gov.tr/gida/oik646.pdf . Erisim:
Kasim 2002.
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INSTRUCTIONS FOR AUTHORS TO
JOURNAL of AGRICULTURE FACULTY of EGE UNIVERSITY

Original full-length research papers which have not been published previously and prepared in the area of Agricultural Science,
are considered for publication. The research paper which has been published as a full text in a proceedings, Review articles and
Letters to the Editor are not accepted for publication.

Four issues of the journal in a year are published in March, June, September and December.
Only two manuscripts of the same first author are allowed to be published in the same issue.
No royalty is paid to the authors.

Authors are responsible for the scientific content of the article to be published.

Each manuscript must be accompanied by a scan copy of signed statement that it has not been published elsewhere and that it
has not been submitted simultaneously for publication elsewhere. Manuscripts and the statement should be sent preferably and
in electronic format to the following address: “ziraatbasinyayin@gmail.com”.

Manuscript should be prepared in such a form that it must include the title, an abstract in Turkish that is followed by abstract in
English including Title, Keywords in both languages, Introduction, Material and Methods, Results, Discussion, Conclusion and,
References. If preferred, the sections of “Result” and “Discussion” can be prepared under a single heading as a “Result and
Discussion”.

Abstract must include information on objectives of the research; approach and methodology, and important research findings.
Do not use all uppercase for the title of your abstract.

a. Turkish Translations of the Abstracts to be submitted from the manuscripts abroad will be performed by Editorial
Board.

b.  Abstracts should be written in English apart from manuscript and length is limited to a maximum of 200 words.

c.  Provide relevant keywords to a maximum 4-6 words leaving a linespacing after the abstract. Do not simply repeat
words from the abstract title only.

The full specific name; genus plus species, is italicized. Dots are used in the expression of decimals.

"Figure" description contains graphs, photos, maps, pictures etc. while the other presentations of numbers in columns and rows
are described as "Table". Tables and figures should not be embedded in the text, but should be included as separate pages. Color
pictures or images should be submitted as separate files after adding a placeholder note in the running text

Any citation in your articles to at least one article among the previous papers published in our journal has great importance for
contribution to the application of Ege University Journal of Faculty of Agriculture to SCIENCE CITATION INDEX (SCI).

Style;

a. Manuscripts must be submitted in Word. All parts of the manuscript must be typewritten, single column, double-
spaced, with margins of at least one inch on all sides. The author must use a normal, plain font (e.g., 12-point Times
Roman) for text and save the paper in docx format (Word 2007 or higher). Number manuscript pages consecutively
through-out the paper and not to exceed 20 pages in total.

b. Textlines should also be numbered (continuously throughout all pages) to facilitate the review process.

c.  The title of the article should be written size 14 point, bold, centered. Only the first letter of each words should be a
capital and the rest in lower case letters.

d. The names of the authors should be written in lower case letters; bold letters, point 12, centered and separated from
the title by one line space. The name(s) of the author(s) should be written with the surname in full and capital letters.
Present the authors' affiliation addresses (where the actual work was done) below the names. Indicate all affiliations
with a lower-case superscript letter immediately after the author's name and in front of the appropriate address.
Specify by asterisk the corresponding author. Leave one line space and write the e-mail author only, centered, point 10
characters.



e. A maximum number of three levels of headings are recommended. First-level headings should start in the left margin
with the first letter of each major word capitalized, bold, Times New Roman 12 pt font. Second-level headings should
be bold, left margin, with only the first letter of the first word capitalized. Third-level headings are discouraged, but, if
required, should begin on the left margin, only the first letter of the word should be a capital and the rest in lower case
letters.

f. The main body of the manuscript should be double-spaced Times New Roman 12 pt font. All paragraphs should start
at the left margin. The text should be fully justified. There should be no hyphenation (cutting words). The authors are
discouraged from highlighting text with the use of bold or underlined fonts.

1.  The system of “author and year” should be used for references in the manuscript except special cases. If there is more than one
reference, then the references should be given in chronological order. References in the text consist of the author(s) name and
publication year in parentheses, for example: Surname1 (2007), Surname1 and Surname2 (2005), Surname1 et al. (2003). If several
references are cited collectively, they are enclosed in parentheses with no additional parentheses around dates, and separated by
semicolons (SurnameA, 2002; SurnameB et al., 2008; SurnameC, 2008; SurnameD1 and SurnameD2, 2012). Multiple entries for one
author or one group of authors should be ordered chronologically, and multiple entries for the same year should be distinguished
by appending sequential lower-case letters to the year, even if the author groups are not identical: e.g., Bolca,M., N. Mordogan
and C. Karagozli. 1999a; Bolca,M., N. Mordogan & C. Karag6zlii. 1999b; Bolca,M., N. Mordogan and C. and KaragdzIu E. 1999c
(because all will appear as "Bolca et al., 1999" in the text).

2. References should appear together at the end of the paper, listed alphabetically by the last name of the first author. All references
cited in the text should be listed in the References section. If two or more references by the same author are listed, the earliest
dated work appears first. First letter of each word for the titles of the books and book chapters should be in capital. Publishing
number for Institutional publishing or publisher's name and address should be given. First line of the reference should be at the
beginning of paragraph and following lines must be drawn in of 0.5 cm. Journal titles must be written in full.

Examples:

Book:

Lodos, N. 1998. Tiirkiye Entomolojisi VI (Genel, Uygulamali ve Faunistik) (I. Basim). Ege Universitesi Ziraat Fakiiltesi Yayin No:529, 300 s.
National Research Council. 1994. Nutrient Requirements of Poultry. 9th rev. Ed. National Academy Press, Washington, DC, p. 176.
Book chapter:

Metcalfe, J., M.K. Stock and R.L. Ingermann. 1984. The effects of oxygen on growth and development of the chick embryo. In: Respiration and
Metabolism of Embriyonic Vertebrates. 4th ed. (Eds: R.S. Seymour and W. Junk), Dordrecht, The Netherland, pp. 205-219.

Conference paper or poster:

Lodos, N. ve M. Boulard. 1987. Bazi Cicadidae (Homoptera: Auchenorrhyncha) turlerinin taninmalarinda sesin taksonomik karakter olarak
kullanilmasi tizerinde bir arastirma. Tiirkiye I. Entomoloji Kongresi (13-16 Ekim 1987, izmir) Bildirileri, Entomoloji Dernegi Yayinlari No: 3.s.
643-648

Parsons, C.M. 1994. Amino acid availability for poultry. 9th European Poultry Conference, World's Poultry Science Association, Book of
proceedings, Glasgow, UK, Vol: 2, pp. 356-359.

Article:

Lodos, N. ve A. Kalkandelen. 1988. Preliminary list of Auchenorrhyncha with notes on distribution and importance of Turkey, XXVII. (Addenda
and Corrigenda). Tiirkiye Entomoloji Dergisi, 12(1): 11-22.

Bagley, L.G. and V.L. Christensen. 1991. Hatchability and physiology of turkey embryos incubated at sea level with increased eggshell
permeability. Poultry Science, 70: 1412-1418.

URL: As a minimum, the full URL should be given and the date when the reference was last accessed. Any further information, if
known (DOI, author names, dates, reference to a source publication, etc.), should also be given.

Schaeffer, L.R. 1997. Subject: Random regressions. http://chuckagsci.colostate.edu/wais/logs/agdg869258263.html . Erisim: Kasim, 1997.





