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OZET

Bu ¢aligmada kiiltiir ¢esidi (Narcissus cv. ‘Ice Follies’) nergis ¢igeginin saksida yetistiriciliginde yaprak
sprey yontemi ile verilen etehphonun bitki boyu ilizerine olan etkileri incelenmistir. Serada saksil1 olarak
yetigtiriciligi yapilan Narcissus cv. ‘Ice Follies’ ¢igeklerine bitki boyunun yaklagik 7-10 cm oldugu
donemde 0, 1000 ve 2000 ppm dozlarinda ethephon uygulamalar1 yapraktan sprey seklinde yapilmustir.
Yapilan bu kimyasal uygulamalarin ¢igeklenme zamani, ¢igek sayisi, yaprak boyu, bitki boyu, ¢igek
omrii ve yapraklarin klorofil icerigi iizerine olan etkileri incelenmistir. Ayrica yapilan uygulamalarin
iretim sonrasi (ev-ofis) kosullardaki etkisini inceleyebilmek amaciyla, serada yetistirilen nergisler satig
asamasina geldikleri donemde sicakligi 20 °C’de olan laboratuvar ortamina alinip burada olglimlere
devam edilmistir. Yaprak sprey seklinde yapilan uygulamalar neticesinde bitki boyu agisindan en iyi
sonucu 2000 ppm ethephon uygulamas1 vermis, bitki boyu 4.17 cm ile kontrole gére % 69 oraninda
daha kisa olmustur. ‘Ice Follies’ nergislerinde 1000 ppm ethephon uygulamasinin da bitki boyu
acisindan oldukga etkili oldugu belirlenmis, 4.45 c¢cm ile kontrole gére %67 oraninda daha kisa bitki
boyu elde edilmistir. Ethephon uygulamalariimn yapildigi bitkilerden daha kisa yaprak boyu elde
edildigi, ¢igek Omrii agisindan ise uygulamalar arasinda bir fark olmadigi tespit edilmistir. Ayrica
yapraklarda birim alandaki klorofil miktarinin ethephon uygulamalarinin yapildig: bitkilerde daha fazla
oldugu belirlenmis, en yiiksek klorofil icerigi 82.6 CCI ile 1000 ppm ethephon uygulamasinin yapildigi
bitkilerde tespit edilmistir. Yapilan uygulamalarin {iretim sonrasi (ev-ofis) kosullardaki etkisi devam
etmis ve en kisa bitki boyunun 4.75 cm ile 2000 ppm ethephon uygulamasindan elde edildigi
belirlenmistir.

The effects of ethephon foliar spray on plant height of Narcissus cv. ‘Ice Follies’

ABSTRACT

In this study, effect of ethephon as foliar spray on plant height of narcissus (Narcissus cv. ‘Ice Follies”)
grown in pots were investigated. When plants were 7-10 c¢m tall, 0, 1000, 2000 ppm ethephon were
applied foliar spray. Effect of ethephon on the time of flowering, leaf length, plant height, flower life,
chlorophyll content of leaves were determined. In addition, after narcissus were grown in pots in the
greenhouse arrived at the sales stage to determinate the changes that occur in the plant height, plants
were taken to the laboratory which was temperature held constant at 20 °C. The shortest plant height
was obtained from the 2000 ppm ethephon treatment as given soil drench. In this treatment, plant heihgt
was 4.17 cm and were 69% shorter than untreated control. The lower dose of ethephon (1000 ppm)
was also effective on height control with 4.45 cm plant height and 67% shorter than untreated control.
Ethephon application also shortened leaf lenght and there was no difference among application for
flower life. Ethephon treatments were resulted higher chlorophyll content per unit area in the leaves
than untreated controls. The highest chlorophyll contetnt was obtained from the plants were treated
2000 ppm ethephon with 82.6 CCI. The effects of treatments on plant height has been preserved in
conditions laboratuary (home-office), the shortest plant height was obtained from 2000 ppm ethephon
treatment with 4.75 cm.

Anahtar Sozciikler:
Bitki boyu
Ethephon

Nergis

Yaprak sprey

Keywords:
Ethephon
Foliar spray
Narcissus
Plant height
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1. Giris

Soganli siis bitkilerinden olan nergislerin uzun boylu
ve dagimik yapida olmasi, saksida kullanimin
giiclestirmektedir. Saksili bitkilerin kisa ve kompakt
olmasi paketleme ve tagima sirasinda kolaylik sagladigi
gibi  bitkilerin pazarlanmas1 swrasinda da zarar
gormelerini Onler, ayrica goriiniimleri yoniinden de
aranan bir 6zelliktir. Yetistirilen ¢esit kisa boylu bodur
yapida olsa bile, satig sonrasi tiiketici kosullarinda 151k
azligindan boyu uzamakta ve istenmeyen daginin bir
yapt kazanmaktadir (Celikel ve ark., 2016). Boy
kontrolii; ¢evresel faktorleri (1s1k, sicaklik vs.) kontrol
altina alarak, ya da biiylimeyi diizenleyiciler ad1 altinda
giberellin inhibitorleri kullanarak miimkiin olmaktadir
(Currey ve Lopez, 2014, Miller, 2012; Demir ve
Celikel, 2013; Celikel ve ark., 2016). Bitkideki
bliyiimeyi geciktirici etki, biiylimeyi tesvik edici bir
hormon olan giberellin sentezini azaltarak veya
engelleyerek miimkiin olmaktadir. Giberellin
inhibitorlerinin yaninda ethephon da bitkide boy
uzamasini  engellemek amaciyla kullanilmaktadir
(Miller ve Olberg, 2016). Ethephon (2-chloroethyl
phosphonic acid) bitkilerde etilen salinimini serbest
birakan bir bitki biiylime diizenleyicisidir. (Miller ve
ark., 2012; Miller ve Olberg, 2016).

Yapilan calismalarda birgok nergis ¢esidine 1000-
2000 ppm dozlarinda sprey seklinde ethephon
uygulanmasinin bitki boyunu kontrol altina aldigi
belirtilmistir ~ (Miller,  2002).  Flurprimidol  ve
paclobutrazol ‘Tete a Tete’ nergis ¢esidinin serada
yetistirilmesi siiresince bitki boy uzunlugunu kontrol
altina almamus fakat {iretim sonrasi degerlendirmede,
bitki boyu ethephonun sprey seklinde verilmesi,
paclobutrazol ve flurprimidoliin ise topraktan
uygulanmasi ile kontrol altina alinmistir (Krug ve ark.,
2006). Ethephonun toprak 1slatma seklinde farkli nergis
cesitlerine uygulanmasi ile bitki boyu kontrol altina
almmuis fakat ¢iceklenmeyi 2-3 giin kadar geciktirmistir.
Ethephonun uygulama dozu artikca etkisi de artmustir
(Miller ve ark., 2012).

Narcissus cv. ‘Ice Follies’ ¢esidi lizerine ethephonun
etkisi ile ilgili dinyada sinirli sayida calisma
bulunmaktadir. Ulkemizde ise bu gesitle ilgili dikim
zamaninin ¢igek kalitesi lizerine etkisi ile ilgi caligmalar
yapilmis (Kebeli ve Celikel, 2013) ancak boy kontrolii
ile ilgili bir caliymaya rastlanmamustir. Iste bu
calismanin amaci farkli dozlarda yapraktan uygulanan
ethephonun kiiltiir ¢esidi nergis c¢iceklerinin saksida
yetistiriciliginde bitki boyu ve diger 6zellikler {izerine
olan etkilerinin saptanmasidir.

2. Materyal ve Yontem

Bitkisel materyal: Bu ¢alismada Narcissus poeticus
x Narcissus pseudonarcissus tiirlerinin melezlenmesiyle
elde edilen (Burnie ve ark., 1999), cevre genisligi
ortalama 10 cm olan Narcissus cv. ‘Ice Follies’
soganlar1 kullanilmistir. ‘Ice Follies’ soganlar1 1 Ekim

2013 tarihinde Konya ilinde bulunan Asya Lale
firmasindan temin edilmistir.

Kimyasal Materyal: Ethephon; Ethrel, Florel ve
Ethun ticari adlariyla bilinen ethephon bitkiler
tarafindan hizla absorbe edilir ve dogal bitki hormonu
olan etileni serbest birakir, {iretimini artirir. Ethephon
uygulamasiyla meydana gelen etilen salinimi, bitkilerde
apikal dominansiyi azaltir ve yan siirgiinlerin gelisimini
tesvik eder (Haver ve ark.,, 2003). Bu c¢alismada
Agrobest Grup Tarim flaglari Tohum Imalat Ithalat
Ihracat Sanayi ve Ticaret Anonim Sirketi’nden temin
edilen Efhun ticari ismiyle bilinen %48’lik ethephon
yaprak sprey seklinde 0, 1000 ve 2000 ppm dozlarinda
bitkilere uygulanmistir. Deneme 10 tekerriirlii olarak
kurulmustur.

Deneme  Serasi: Deneme, Ondokuz Mayis
Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii
Stis Bitkileri Yetistirme Serasinda yiiriitilmiistiir.
Denemenin yiiriitiildiigi Siis Bitkileri Yetistirme Seras,
8 m genislige, 20 m uzunluga ve 5.5 m yiikseklige sahip
polietilen plastik ortiilii 6zelliklerine sahip bir seradir.

Laboratuvar: Serada saksida yetistirilen nergisler,
satis asamasina geldikten sonra laboratuvara taginmustir.
Bitki boyunda {iretim sonrasi ev-ofis kosullarinda
meydana gelen degisimler ile bitki (cicek) Omiirleri
daha once bildirilen standart kosullarda (Celikel ve
Karagali, 1991; Celikel, 1993; Celikel ve Karacali,
1995; Celikel ve ark., 2011) saptanmistir. Bunun igin
sicakligr 20°C’de sabit tutulan laboratuvarda 12 saat
aydinlik (1000 lux, cool white florasan lamba) 12 saat
karanlik uygulamasi saglanmistir.

Uygulamalar ve Denemenin Kurulmasi: 7 EKim
2013 tarihinde 1:1:1 oraninda hazirlanan bahge topragi,
torf ve perlit karisimindaki ortamlar kullanilarak 15 cm
capindaki 13.5 cm boy uzunlugundaki saksilara (1.6 L
hacminde); her saksiya  kiiltir c¢esidi  nergis
soganlarindan birer tane olacak sekilde dikim islemi
gerceklestirilmistir.

Ortalama 7-10 cm boyuna gelen ‘Ice Follies’
nergislerine (Miller, 2012) 13 Subat 2014 tarihinde
yapraktan sprey seklinde 0, 1000, 2000 ppm dozlarinda
ethephon (Efhun) uygulamasi yapilmstir.

Yapilan 6lgiim ve gozlemler: Tek gigekli olan kiiltiir
gesidi nergislerin (Narcissus cv. ‘Ice Follies’ )
ciceklerinin actig1 giin ¢igeklenme zamani olarak kabul
edilip, dikimden ¢i¢eklenmeye kadar gecen giin sayisi
olarak hesaplanmistir. Yaprak boyu olciimlerine ‘Ice
Follies’ nergislerinde bitkilerin sadece bir kisminin ¢ikis
yapmuis oldugu 31 Ocak 2014 (dikimden 115 giin sonra)
tarihinde baglanmistir. Bitki boyu ise toprak yiizeyinden
ciceklerin sap ile birlestigi kisim arasindaki uzunluk
cetvel yardimiyla olciilerek belirlenmistir. Bitki boyu
Olclimlerine ¢igek siirgiinlerinin ¢ikis yapmaya basladigi
18 Subat 2014 (dikimden 133 giin sonra) tarihinde
baslanmistir. Olgiimlere her hafta diizenli bir sekilde
devam edilmistir. Tek ¢igekli ‘Ice Follies’ nergislerinde
cicek omrii ¢igegin agtigi giin ile solmasinda kadar
gecen giin sayis1 dikkate alinarak, her uygulama igin
ortalama  bitki Omrii  hesaplanmistir.  Ethephon
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uygulamalarina tabi tutulan Narcissus cv. ‘Ice Follies’
nergislerinde 10 Mart 2014 tarihinde ‘Apogee’ marka
taginabilir klorofilmetre ile klorofil 6l¢iimii yapilmaistir.
Yapilan 6l¢iim sonucunda her uygulama i¢in ortalama
degerler hesaplanmis ve bu degerler Chlorophyll
Content Index (CCI) olarak ifade edilmistir.

Verilerin degerlendirilmesi: Veriler tamamen sansa
bagli modele (tesadiif parselleri deneme deseni) gore tek
yonlii varyans analizi ile degerlendirilmistir. Aragtirma
10 tekerriirlii olarak yiiriitiilmiis, her tekerriirde 1 bitki

bulunmaktadir. Elde edilen veriler SPSS paket
programinda istatistiki analize tabi tutularak her
kimyasal uygulamast i¢in  bitkilerin  dikimden

ciceklenmeye kadar gecen giin sayisi, yaprak boyu, bitki
boyu, ¢icek omrii ve klorofil miktar1 ortalama degerleri
ile standart hata degerleri ( X +SX ) belirlenmistir. Tiim
analizler istatistiksel olarak %1 hata sinirlar1 igerisinde
hesaplanmis, uygulamalar arasindaki farkliliklar
Duncan ¢oklu karsilagtirma testi ile karsilagtirilmustir.

3. Bulgular ve Tartisma

‘Ice Follies’ nergislerinde yaprak sprey seklinde
yapilan farkli kimyasal uygulamalarm dikimden
ciceklenmeye kadar gegen giin sayist iizerine etkileri
Cizelge 1’de verilmistir. Kiiltiir cesidi nergislerde
(Narcissus cv. ‘Ice Follies’) en erken ¢igeklenme 150
giin ile kontrolden elde edilirken, en ge¢ ¢igeklenme ise
157 giin ile 2000 ppm ethephon uygulamasinin yapildigi
bitkilerden elde edilmistir. Kontrol ve 1000 ppm
ethephon uygulamalari arasindaki fark istatistiki agidan
6nemsiz bulunmustur (Cizelge 1).

2000 ppm ethephon uygulamasinda giceklenmede 7
giin kadar bir gecikme saptanmistir. 1000 ppm ethephon
uygulamasinda ise herhangi bir gecikme
saptanmamigtir. Miller ve ark. (2012), farkli nergis
cesitlerine topraktan uygulanan ethephonun
ciceklenmeyi 2-3 giin geciktirdigini saptamistir. Benzer
sekilde farkli nergis ve lale cesitlerine uygulanan
ethephonun yiiksek dozunun ciceklenmeyi 1-3 giin
geciktirdigi  bildirilmistir (Moe, 1980). Ethephon
bitkilerde etilen salinimimi serbest birakmaktadir.
Disardan etilen uygulamalarinin ¢igek gelisimini gesitli
asamalarda etkiledigi ve c¢iceklenmeyi geciktirdigi
bilinmektedir (Miller ve ark., 2012).

‘Ice Follies’ nergislerinde yaprak sprey seklinde
yapilan farkli kimyasal uygulamalarin yapraklardaki
klorofil miktarlar1 {izerine olan etkileri Cizelge 1’de
verilmistir. ~ Yapraklarda yapilan klorofil dl¢iim
sonuglarma gore en yiiksek klorofil igerigi 82.6 CCI ile
1000 ppm ethephon uygulamasindan, en diisiik klorofil
icerigi ise 75.34 CCI ile kontrolden elde edilmistir
(Cizelge 1). Kullanilan bitki biiylime geciktiricisi ile
bitki boyu kontrol altina alinarak, daha kompakt bir yap1
olusmustur. Bunun sonucu olarak yapraklar daha kisa
(Cizelge 2) ve daha kalin bir yapiya sahip olmustur.
Dolayistyla uygulama yapilmayan bitkilere gére daha
kiiclik alanlara sahip olan yapraklarin birim alandaki
klorofil miktariin kontrol bitkilerine gore daha fazla
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oldugu saptanmistir (Cizelge 1). Ethephonun 2000 ppm
dozunda uygulanmasi ile yapraklarda birim alandaki
klorofil igeriginin 77.47 CCI ile 1000 ppm’e gore daha
az oldugu saptanmistir (Cizelge 1). Etilen salinimin
serbest birakan ve bir biiyiime engelleyicisi olan
ethephonun yiiksek dozda uygulanmasi ile daha yiiksek
miktarda agiga ¢ikan etilenin klorofil yikimini arttirdig
diisliniilebilir. ~ Ancak ethephonun yiiksek dozda
uygulanmasi ile yapraklardaki klorofil igerigini diisiik
dozu kadar olmasa da kontrole gore bir miktar arttirdigi,
fakat bu artigin istatistiki acidan Onemli olmadig:
saptanmustir (Cizelge 1). Nitekim, Kim ve ark. (2004),
Diospyros kaki L. izerine yapmus olduklari ¢alismada
50, 100 ve 200 ppm dozlarinda ethephonu sprey olarak
uygulamisladir. Ethephonun diisiik dozda sprey olarak
uygulanmasi ile yapraklardaki klorofil igeriginde bir
miktar artis oldugunu fakat daha yiiksek dozlarda
uygulanmasi ile de klorofil i¢eriginde azalma oldugunu
saptamiglardir. Buradan kullanilacak olan dozun tiire,
amaca ve yoOnteme gore degisiklik gosterdigi
anlasilmaktadir.

Yapraktan sprey seklinde yapilan farkli dozda
ethephon uygulamalarinin serada iiretim siiresince bitki
boyu fizerine olan etkileri Sekil 1’de verilmistir. 3
haftalik degisim sonucunda en kisa bitki boyu (4.17 cm)
2000 ppm ethephon uygulamasinin yapildigr kiiltiir
c¢esidi nergislerden en uzun bitki boyu (13.55 cm) ise
kontrolden elde edilmistir (Cizelge 2, Sekil 1, Sekil 5).
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Sekil 1. Kiiltiir ¢esidi nergislere (Narcissus cv. ‘Ice
Follies’) yaprak sprey seklinde yapilan farkli
dozda ethephon uygulamalarinin serada iiretim
sliresince bitki boyu tizerine olan
etkileriOlgiimlere dikimden 133 giin sonra (1.
hafta) baslanmigtir EP: Ethephon

2000 ppm ethephon uygulamasi ile kontrole gore
%69 oraninda daha kisa bitki boyu elde edilmistir.
Uygulamalar arasindaki fark istatistiki agidan énemli (p
< 0.01) bulunmustur. Ethephonun 1000 ppm dozunda
uygulanmasi ile de 4.45 cm bitki boyu elde edilmis ve
ethephonun her iki dozu arasinda istatistiki anlamda bir
fark bulunmaz iken, kontrol bitkileri ile ethephon
uygulamalar arasinda dnemli bir fark tespit edilmistir
(p £0.01). Miller ve ark. (2012), farkl1 nergis cesitlerine
toprak 1slatma seklinde yapilan 500 ppm ethephon
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uygulamasinin bitki boyunu %34 oraninda kisalttigin
belirtmistir. Banon ve ark. (1998), yapmis olduklari
caligmada Liatris spicata’da yapraktan 100-2500
dozlarinda uygulanan ethephonun benzer sekilde bitki
boyunu kontrol altina aldigint belirtmislerdir. Bu
calismada kontrol bitkileri 129.2 ¢cm iken 2500 ppm
dozunda ethephon uygulanan bitkilerin boyu 70.36 cm
olmugtur. Curcuma alismatifolia bitkisinde yapilan bir
diger galigmada topraktan uygulanan ethephonun etkili
bir sekilde bitki boyunu kontrol altina aldig1 ve ¢igekleri
kiictlttiigii belirtilmistir (Khuankaew ve ark., 2009).

Kiiltiir ¢esidi nergislere (Narcissus cv. ‘Ice Follies’)
yapilan  ethephon  uygulamalarinin  laboratuvar
ortaminda bitki boyu iizerine olan etkileri Sekil 3’te
verilmistir. Yapilan istatistiki analiz sonucuna gore her
iki hafta i¢inde uygulamalar arasindaki fark énemli (p <
0.01) ¢ikmustir. En kisa bitki boyu 2000 ppm ethephon
uygulamasindan, en uzun bitki boyu ise kontrolden elde
edilmistir. Bu sonuglar, uygulamalarin bitki boyu
lizerine olan etkisinin laboratuvar (ev-ofis) kosullarinda
da korundugunu gostermektedir (Sekil 3).

Cizelge 1. Yaprak sprey seklinde farkli dozda ethephon uygulamalarinin yapildigi kiiltiir ¢esidi nergislerde
(Narcissus cv. ‘Ice Follies’) dikimden ¢i¢eklenmeye kadar gecen giin sayisi ile klorofil miktari. Ortalama +

Standart Hata ( X + Sx)

Dikimden ¢iceklenmeye Klorofil miktar1 (CCI)
Uygulamalar .
kadar gegen giin sayisi
Kontrol 150.30 = 0.68 b 75.34+10.13b
1000 ppm ethephon 150.90 £ 1.05b 82.60+5.64a
2000 ppm ethephon 15750+ 1.92 a 77.47+9.45b
Sig. (Onem Diizeyi) 0.001 0.009

*Ayni stitunda farkli harflerle gosterilen ortalamalar arasinda 0.01 hata sinirlart igerisinde nemli fark vardir (p < 0.01)

Cizelge 2. Kiiltiir ¢esidi nergislere (Narcissus cv. ‘Ice Follies”) yaprak sprey seklinde yapilan farkli dozda ethephon
uygulamalarinin serada iiretim sonunda bitki boyu, yaprak boyu ve ¢igek omrii {izerine olan etkileri.

Ortalama + Standart Hata ( X + SX)

Uygulamalar Bitki boyu (cm) Yaprak boyu (cm) Cigek 6mrii (giin)
Kontrol 13.55+1.66a 22.60+0.82 a 13.20+1.30a
1000 ppm ethephon 445+0.75b 1630+ 0.56 b 1320+ 1.47a
2000 ppm ethephon 4.17+0.44D 1435+ 0.81b 12.00 £ 0.53 a
Sig. (Onem Diizeyi) 0.00 0.00 0.076

*Ayni siitunda farkli harflerle gosterilen ortalamalar arasinda 0.01 hata sinirlar1 igerisinde énemli fark vardir (p < 0.01)
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Sekil 2. Kiiltiir ¢esidi nergislere (Narcissus cv. ‘Ice
Follies’) yaprak sprey seklinde yapilan farkli
dozda ethephon uygulamalarinin serada iiretim
stiresince yaprak boyu flizerine olan etkileri
Olgiimlere dikimden 115 giin sonra (1.hafta)
baglanmistir EP: Ethephon
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25 A
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Sekil 3. Kiiltiir ¢esidi nergislere (Narcissus cv. ‘Ice
Follies’) yaprak sprey seklinde yapilan farkl
dozda ethephon uygulamalarinin laboratuvar
ortaminda bitki boyu iizerine olan etkileri.
Laboratuvar ol¢limlerine dikimden 149 giin
sonra (1. hafta) baslanmistir. EP: Ethephon
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Uretim sonrasi laboratuvar (ev-ofis) kosullarinda 2000
ppm ethephon uygulamasinin yapildig: bitkilerden 4.75
cm ile kontrole gore %83 oraninda daha kisa bitki boyu
elde edilmistir (Sekil 3). Ethephon uygulamalarinin
bitki boyu tizerine olan etkisi laboratuvar (ev-ofis)
kosullarinda da devam ederek, uygulama yapilan
bitkiler ile kontrol bitkileri arasindaki boy farki
korunmaya devam etmistir. Krug ve ark. (2006) ‘Tete a
Tete’ nergis ¢esidi ilizerine yapmis olduklar ¢aligmada
1000 ppm ve ilizeri dozlarda sprey olarak uygulanan
ethephonun iiretim sonrasi donemde bitki boyunu
kontrol aldigim bildirmislerdir. Benzer sekilde 8 nergis
cesidi ile 10 lale ¢esidinde yapilan ¢aligmada topraktan
uygulanan ethephon ile ¢icek sap uzunlugu ve yaprak
uzunlugu 6nemli diizeyde azalmigtir (Moe, 1980).

Ethephon uygulamalarinin serada iiretim siiresince
yaprak boyu iizerine olan etkileri Sekil 2’de verilmistir.
6 haftalik degisim sonucunda en kisa yaprak boyu
(14.35 cm) 2000 ppm ethephon uygulamasinin yapildigi
kiiltir gesidi nergislerden, en uzun yaprak boyu ise
kontrolden (22.6 c¢cm) elde edilmis, bu bitkilerde yaprak
boyu kontrole gore %35 oraninda daha kisa olmustur
(Cizelge 2). 1000 ppm ethephon uygulamasindan ise
16.3 cm ile kontrole gére %26 oraminda daha kisa
yaprak boyu elde edilmistir. Uygulamalar arasindaki
fark istatistiki agidan Snemli (p < 0.01) bulunmustur.
Miller ve ark. (2013), farkli nergis ¢esitlerine topraktan
uygulanan 500 ppm ethephonun yaprak boyunu %213
oraninda  kisalttigin1  belirtmistir.  Briggs (1975)
‘Carlton’ nergis ¢esidine uygulanan ethephonun sap ve
yaprak uzunlugunu etkili bir sekilde azalttigim
belirtmistir.

Yapilan farkli dozda ethephon uygulamalarinin
laboratuvar ortaminda yaprak boyu iizerine olan etkileri
Sekil 4’de verilmistir. ‘Ice Follies’ nergislerinde iiretim
sonrast laboratuvar (ev-0fis) kosullarinda en kisa yaprak
boyu 16.12 cm ile kontrole gore %41 oraninda daha kisa
olan 2000 ppm ethephon uygulamasinin yapildig:
bitkilerden elde edilmistir. Istatistiki analiz sonucuna
gore her iki hafta i¢inde uygulamalar arasindaki fark
o6nemli (p < 0.01) ¢ikmistir. Bu sonuglar, uygulamalarin
yaprak boyu lizerine olan etkisinin laboratuvar (ev-ofis)
kosullarinda da korundugunu gostermektedir (Sekil 4).
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Sekil 4. Kiiltiir ¢esidi nergislere (Narcissus cv. ‘Ice
Follies’) yaprak sprey seklinde yapilan farklh
dozda ethephon uygulamalarinin laboratuvar
ortaminda yaprak boyu lizerine olan etkileri.
Laboratuvar o6lgiimlerine dikimden 149 giin
sonra (1.hafta) baglanmistir EP: Ethephon
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Miller ve ark. (2013), farkli nergis g¢esitlerine
topraktan 500 ppm ethephon uygulamasiyla, iiretim
sonrasi donemde kontrole gore %45 daha kisa yaprak
boyu elde etmistir. Bu sonuglara goére yapilan
uygulamalar iretim sonrasi donemde laboratuvar
kosullarinda da yaprak boyu ilizerine olan etkisini devam
ettirerek, kontrol ile uygulama yapilan bitkiler
arasindaki yaprak boyu farki korunmaya devam
etmistir. Uretim sonras1 donemde 1000 ve 2000 ppm
uygulamasinin  yapildigr  bitkilerde yaprak boyu
acisindan istatistiki olarak fark bulunmamis (p > 0.05),
kontrol ile uygulamalar arasindaki farkin ise istatistiki
olarak 6nemli oldugu saptanmustir.

‘Ice Follies’ nergislerinde ¢icek dmriiniin 12-13 giin
arasinda degistigi  belirlenmistir. Miller (2002),
stimbiilde boy kontrolii amagli ethephon uygulamasinin
cicek dmriinii kisalttigini belirtmistir. Yapilan ¢aligmada
en kisa ¢icek omrii 2000 ppm ethephon uygulamasinin
yapildig1 bitkilerde 12 giin olarak saptanirken, kontrol
ve 1000 ppm ethephon uygulamasinin yapildigi
bitkilerde ise 13.2 giin oldugu belirlenmistir. Kontrol ve
2000 ppm ethephon uygulamalari arasinda ¢igcek omrii
bakimindan sadece 1 giinlik fark bulundugu ve bu
farkin istatistiki agidan d6nemli diizeyde olmadig1 tespit
edilmigtir.

Kontrol

Sekil 5. Yapraktan sprey seklinde ethephon
uygulamalarinin yapildig: kiiltiir ¢esidi nergisler
(Narcissus cv. ‘Ice Follies’) EP: Ethephon

1000ppmEP

2000ppmEP

4. Sonucg

‘Ice Follies’ nergislerinde yapraktan sprey seklinde
farkli dozlarda ethephon uygulamalar1 ile bitki boy
kontrolii saglanarak kompakt yapili nergisler elde
edilmistir.  Soganli  ¢igeklerde kompakt yapinin
saglanmast ve korunmasi hem tagima ve paketleme
sirasinda  otsu yapida olan bu bitkilerin zarar
gormemesi, hem de iiretim sonrasi donemde 1518in az
oldugu ev-ofis ortamlarinda bitki boyunun daha fazla
uzamamast ve bitki formunun korunmasi agisindan
onemlidir. Bu ¢alisma ile sprey seklinde uygulanan
ethephon bitki boyu yaninda yaprak boyunu da
kisaltmis ve yapraklarin birim alandaki klorofil
igeriginde de bir miktar artisa sebep oldugu
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belirlenmistir. Dolayisiyla daha sik dokulu nergisler
elde edilmis, iiretim sonrasi kosullarda ¢igek saplarinda
meydana gelebilecek olan cilizlasma ve egilip
biikiilmeler engellenmistir.  Ayrica ¢igek  omrii
bakimindan da uygulamalarin herhangi bir olumsuz
etkisi olmamigtir. Yapilan ethephon uygulamasinin her
iki dozu arasinda incelenen parametrelerden bitki ve
yaprak boyu ile ¢igek omrii agisindan istatistiki olarak
bir fark bulunmamistir. Cigeklenme zamam agisindan
2000 ppm ethephon uygulamasmin g¢iceklenmeyi bir
miktar geciktirdigi, 1000 ppm ethephon uygulamasinin
yapildig1 nergislerde ise herhangi bir gecikmenin
olmadig1 saptanmustir.

Sonug olarak, 1000 ppm ethephon uygulamasinin
yapildig1 nergislerin ¢iceklenme zamaninda herhangi bir
gecikme olmamasi, yapraklarin birim alandaki klorofil
iceriginin daha yiiksek olmasi ve bitki boy kontroliini
saglamast g6z Oniinde bulundurularak, daha disiik
dozda kimyasal kullanimi nedeniyle 1000 ppm ethephon
uygulamasi onerilmektedir. Ayrica diger uygulamalara
nazaran yapraktan sprey yontemi uygulanmasi daha
kolay ve pratik bir yontem olarak dnerilmektedir.
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OZET

Ahmetli ve Turgutlu (Manisa) ilgelerinde belirlenen sekiz adet bag alaninda, Yuvarlak Cekirdeksiz Anahtar Sozciikler:
tiziim ¢esidinde Salkim giivesi (Lobesia botrana Den. & Schiff.) (Lep.: Tortricidae)’nin popiilasyon Salkim Giivesi
gelisimini ve bulasiklik oranimi saptamak amaciyla 2012-2013 yillarinda galigmalar yiiriitiilmistir. Feromon
Zararlinin popiilasyon gelisimini belirlemede esey feromon tuzaklari her kdye bir adet olacak sekilde Popiilasyon Geligimi
kullanilmustir. Lobesia botrana’nin bulagiklik oranini belirlemek igin, her bagda dort farkl sira tizerinde Bulagiklik Orani
rastgele segilen 100 adet salkim kontrol edilerek bulasiklik orani tespit edilmistir. Salkim giivesi her iki Bag

ilcede, yakalanan ergin sayilar1 bakimindan hasat tarihine kadar ii¢, hasattan sonra da bir olmak iizere

toplam dort tepe noktasi olusturmustur. Hasat donemine kadar tuzaklarda haftalik en fazla ergin, 2012

yilinda Ahmetli’de Karakdy (394 adet) ve Turgutlu’da Derbent beldesi (439 adet)’nde 23 Agustos

tarihinde, 2013 yilinda Ahmetli’de Atakdy (306 adet) ve Turgutlu’da Saribey (345 adet) kdylinde 22

Agustos tarihinde yakalanmigtir. Hasat doneminden sonra ise tuzaklarda haftalik en fazla ergin, 2012

yilinda Ahmetli’de Gokkaya beldesi (477 adet) ve Turgutlu’da Akcapmar (504 adet) koylinde 30

Agustos tarihinde, 2013 yilinda Ahmetli’de Atakdy (426 adet) ve Turgutlu’da Saribey (647 adet)

koylinde 12 Eyliil tarihinde yakalanmigtir. Lobesia botrana’nin en yiiksek bulagiklik oranlari; 2012

yilinda Ahmetli’de Gokkaya beldesi ile Karakdy’de % 46, Turgutlu’da Saribey kdyiinde % 41 olarak 23

Agustos tarihinde, 2013 yilinda ise Ahmetli’de Gokkaya beldesinde % 58 ve Turgutlu’da Saribey

koyiinde % 62 olarak 22 Agustos tarihinde tespit edilmistir. Ureticilerimizin, Salkim giivesi ile

miicadeleye karar verirken mutlak surette feromon tuzaklarinda ergin sayisi basta olmak iizere diger

bazi kriterleri dikkate almalar1 gerekmektedir.

Determination of population development and infestation ratio of Lobesia botrana
den. & schiff. (lep.: tortricidae) in Ahmetli and Turgutlu (Manisa) districts

ABSTRACT

The studies were conducted between 2012 and 2013 in order to determine the population development Keywords:

and contamination rate of European Grapevine moth (Lobesia botrana Den. & Schiff.) (Lep.: European grapevine
Tortricidae) on ball seedless grape variety in eight varieties of vineyards identified in Ahmetli and moth

Turgutlu (Manisa) between 2012 and 2013. The pheromone traps were used as one unit for each village Pheromone

to determine the population development of the pest. To determine the infestation ratio of Lobesia Population development
botrana, a random sample of 100 bunches of grapes from four different rows in each vineyard was Infestation rate
checked. In terms of the number of adults captured, vine moth created a total of four peaks of Vineyard
abundance, three of which were until the date of harvest and one was after the harvest in both towns.

Until the harvest period, the maximum number of adults per week was caught in Ahmetli-Karakoy (394

pieces) and Turgutlu-Derbent (439 pieces) on August 23rd, 2012, and Ahmetli-Atakoy (306 pieces) and

Turgutlu-Saribey (345 pieces) on 22nd August, 2013. After the harvest period, the maximum number of

adult captured was obtained in Ahmetli-Gokkaya (477 pieces) and Turgutlu-Akgapinar (504 pieces), on

August 30th, 2012 and Ahmetli-Atakoy (426 pieces) and Turgutlu Saribey (647 pieces) on September

12th, 2013. The highest rate of infestation of L. botrana was found in Ahmetli-Gokkaya and Karakdy,
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which was 46 %, and in Turgutlu-Saribey, which was 41 %, on August 23rd, 2012, whereas it was
found in Ahmetli-Gokkaya as 58 % and Turgutlu-Saribey as 62 % on August 22nd, 2013. When our
producers decide to control against European Grapevine moth, they need to take into account some

criteria, especially the number of adults in the pheromone traps.

© OMU ANAJAS 2018

1. Giris

Asma, Rhamnales takiminda yer alip, Vitaceae
familyasina ait bir kiiltiir bitkisidir. Bu familyanin 12
cinsi ve yaklasik 700 tiiri bulunmaktadir (Winkler ve
ark., 1974; Anteliff, 1992). Uziim, yiiksek seker
iceriginden dolay1, kalori degeri yiliksek bir besin
maddesidir. Ayrica, mineral maddelerden kalsiyum,
potasyum, sodyum ve demir yoniinden zengin oldugu
gibi, bazi vitaminler (A, Bl, B2, Niacin, ve C
vitaminleri) yoniinden de oOnemli bir kaynak olarak
kabul edilmektedir. Ancak {iziimiin beslenme degerini
olusturan maddelerin niteligi ve miktari, taze veya
isleme sonucunda doniistiigli mamul {iriine baglt olarak
degismektedir. Yas liziim ile karsilastirildiklarinda, kuru
lizim ve pekmez, daha az su icerdiklerinden daha
yiiksek kalorili, demir ve kalsiyum mineralleri
bakimindan daha zengindirler. Kurutma ve iziim
suyuna isleme sirasinda, 6zellikle A ve C vitaminlerinde
onemli kayiplar meydana gelmektedir (Bulduk, 1986;
Westwood, 1993).

Uziim, diinyada oldukca genis alana yayilan meyve
tirlerinden biridir. Diinya yas iiziim iiretimi 2011 yili
itibariyle 7096741 hektar alanda gergeklestirilmekte
olup, iiretim miktar1 yillik 77438929 ton civarindadir.
Sahip olduklar1 bag alanlari bakimindan diinyanin ilk
bes iiretici iilkesi Ispanya, Fransa, Italya, Cin ve
Tiirkiye’dir. Ulkeler {iziim iiretim miktarlar1 agisindan
degerlendirildiginde Cin, italya, ABD, Fransa, Ispanya
ve Tiirkiye olarak siralanmaktadir (Anonim, 2016).

Tiirkiye’de 2016 yil1 verilerine gore; 435.227 hektar
alanda 4.000.000 ton yas iizim iretilmistir (Anonim,
2016). Ege Bolgesi’nde bageilik diger tarimsal
faaliyetlerin basinda gelmektedir. Ozellikle Sultani ve
Yuvarlak ¢ekirdeksiz iiziim gesitleri bolge i¢in en fazla
éneme sahip olup, Manisa ve Izmir illerinde diger iiziim
gesitlerine ¢ok az rastlanilmaktadir (Kacar, 1982). Ege
Bolgesi bagcilik agisindan Tiirkiye’nin en Onemli
bolgesi olup, bag alanlarinin % 33.68’1i (140.444
hektar), iiretiminde % 53.27°si (2237356 ton) bu
bolgededir (Anonim, 2017). Ege Bdlgesi’nde yetistirilen
cekirdeksiz iiziimlerin % 90’1 Yuvarlak, % 10’u
Sultani’dir (flter, 1975). Manisa ilinde 2013 yil
verilerine gore 75400 hektar bag alani vardir. Bunun
71601 hektar1 ¢ekirdeksiz, 2.897 hektar1 ¢ekirdekli, 902

hektar1 da saraplik olarak yetistirilmektedir. Bu
alanlarda 1.163.899 ton yas iizim {retilmektedir
(Anonim, 2013b).

Ahmetli ve Turgutlu ilgelerinde 2012 yih

istatistiklerine gore sirasiyla 5 050 ve 8 149 hektar bag
alant bulunmaktadir. Bu bag alanlarinda {iretim
miktarlar1 2012 yil1 verilerine gére Ahmetli ve Turgutlu
ilgelerinde sirasiyla 126137 ve 154848 ton olarak
gerceklesmistir (Anonim, 2012).
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Ulkemizde cekirdeksiz kuru iiziim iiretimi, Ege

Bolgesi'nde ozellikle Manisa, Turgutlu, Salihli,
Akhisar, Menemen, Kemalpasa, Cal ve Civril’de
yogunlagmugstir. Tirkiye, yas iiziim ireticiligindeki

giiclii konumuna paralel olarak, diinya ¢ekirdeksiz kuru
iziim tretiminde de 6nemli bir yere sahiptir (Anonim,
2013a).

Salkim giivesi (Lobesia botrana Den. & Schiff.)
dogrudan iiriinde zarar olusturmasi nedeniyle hem
diinyada hem de iilkemizde baglarin ana zararhisidir
(Kisakiirek, 1972; Kacar, 1982; Ata¢ ve ark., 1990;
Altindigli ve Kismali, 1996). Salkim giivesi larvalar
baglarda tomurcuk, c¢icek, koruk ve olgun tanelerde
beslenerek zarar olusturur. Tomurcuk ve ¢igek
devresinde, larva salgiladigi ipliklerle tomurcuk ve
cigekleri birbirine baglamaktadir. Zarara ugrayan
tomurcuk ve c¢igekler dokiilir ve bunun sonucunda
seyrek taneli salkimlar olusur. Koruk déneminde
taneleri kemirmek, delmek ve bir taneden digerine
geemek suretiyle zarar olusturur. Olgun tane doneminde
ise birden ¢ok taneye girip beslenmesi sonucu sekerli
stvilarin akmasma ve bu sivilarin iizerinde saprofit
funguslarin  ¢ogalmasmma ve sonunda salkimin
ciiriimesine neden olmaktadir (Iyriboz, 1938; Sipahi,
1956; Anonim, 1999; Anonim, 2008).

Bu ¢alismada, Manisa ilinin Ahmetli ve Turgutlu
ilgelerinde, Yuvarlak g¢ekirdeksiz {iziim baglarinda, L.
botrana’nin eseysel ¢ekici feromon tuzaklari ile ergin
popiilasyon  gelisiminin  ve  bulasiklik  oraninin
belirlenmesi amag¢lanmaistir.

2. Materyal ve Yontem
2.1. Materyal

Bu c¢alisma, Manisa ilinin c¢ekirdeksiz iiziim
yetistirme potansiyeli ve sahip oldugu bag alanlar1 géz
ontinde bulundurularak, Ahmetli ve Turgutlu ilgelerinde
2012-2013 wyillarinda yiritilmustir. Calismanin ana
materyalini; Salkim giivesi ile Yuvarlak c¢ekirdeksiz
tiziim baglar1 olusturmustur. Ayrica diger materyal
olarak sicaklik verilerinin alindigr iklim istasyonu,
eseysel ¢ekici tuzaklar ile feromon kapsiiller
kullanilmustir.

Calismalarin yiriitiildiigii bag alanlarinin birbirinden
belirli uzaklikta olmasina dikkat edilmistir. iki bag arasi
¢ok yakin olan alanlar segilmemistir. Ahmetli ve
Turgutlu ilgelerinde, calismanin yiiriitiildiigii koy ve
beldelere ait toplam bag alanlari, baglarinin bulundugu
yerlerin koordinatlart ve bu baglarin yaglar ile ilgili
bilgiler Cizelge 1’de verilmistir.

S6z konusu bag alanlarinin tamami “Yuvarlak
Cekirdeksiz” tiziim ¢esidi ile tesis edilmis olup, elde
edilen tizlimler kurutmalik olarak degerlendirilmektedir.
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Cizelge 1. Ahmetli ve Turgutlu ilgelerindeki deneme baglarinin 6zellikleri

flge Koy/Belde Koordinat Toplam bag alan1  Calisma alan1 ~ Bagin
Kuzey Dogu (da) (da) yasi
Atakoy 38°3230.29 27°56'15.58" 2.320 20 14
Ahmetli Kestelli 38°33:33.43:: 27056:17.58: 954 20 25
Gokkaya 38°2950.72 27°5243.69 6.870 15 16
Karakoy 38°3221.22" 27°5239.23" 2.424 20 9
Derbent 38°3109.69" 27°4758.95" 4.840 17 15
Turgutlu Saribey 38032:34.18: 27°47:16.51:: 3.561 13 17
Akgapinar 38°2946.02 27°5038.52 2.741 15 20
Musacali 38°3326.02" 27°4719.35" 6.718 20 30
edilmeye baslandig1 2012 ve 2013 yillan igin sirasiyla
2.2.  Yontem 23 Agustos ve 22 Agustos tarihine kadar her hafta
diizenli olarak siirdiiriilmiistiir.
2.2.1.Lobesia  botrana’min  popiilasyon degisiminin
belirlenmesi 3. Bulgular
Denemeler, Manisa ilinin Ahmetli ve Turgutlu  3.1. Sallkim Giivesi’nin Popiilasyon Degisimi

ilgelerinde, her ilgede dorder adet olmak iizere toplam
sekiz adet secilen baglarda yiiriitiilmiistiir. Caligmalar
iki y1l siiresince belirlenen alanlarda devam etmistir. Bu
baglarin her birine, 1 Ocak’tan itibaren giinliik
maksimum sicaklik toplamlari1 (MST)’nin 1000°C’ye
yaklastig1 tarihlerde ilk ergin ¢ikislart beklendigi igin
birer adet eseysel c¢ekici feromon tuzagi, salkim
seviyesinde ve hakim riizgar yoniinde asilmistir
(Altindigli ve Kismali, 1996; Anonim, 1999; 2005;
2008).

Tuzaklarin bag i¢inde bulunduklar: konum tiim alant
temsil edecek sekilde ayarlanmistir. Tuzaklar riizgar,
yagmur, asirt  sicaklik  vb. dis  etkenlerden
etkilenmeyecek sekilde asilmistir. Her tuzaga birer adet
olmak iizere feromon kapsiil, yapiskan ylizeye temas
etmeyecek sekilde ve el degmeden yerlestirilmistir.

Feromon kapsiilleri alt1 haftada bir degistirilmistir.
Deneme baglarinda eseysel ¢ekici tuzaklar her hafta
diizenli olarak kontrol edilmis, tuzaklarda yakalanan
erginler bir pens yardimi ile sayilarak kaydedilmis ve
tuzaklar temizlenmistir.

2.2.2.

Lobesia  botrana 'nin

belirlenmesi

oraninin

bulasiklik

Lobesia botrana’nin bulagiklik oranini belirlemek
icin, Ahmetli ve Turgutlu ilgelerinde belirlenen her
bagda, dort farkli bag sirasi {izerinde rastgele segilen
omca ve salkimlarda gozlemler yapilmistir. Her
defasinda tesadiifi olarak segilen 100 salkim kontrol
edilmistir. Yapilan kontrollerde Salkim giivesi zarari,
yumurtasi, larvasi ve pupast aranmustir. S6z konusu
unsurlarin bulundugu {iziim salkimlar1 bulagik olarak
kabul edilip kaydedilmis ve bulasiklik oranlari tespit
edilmistir. Gézlemler sirasinda bulunan L. botrana’nin
acilmamis yumurtalart bir kegeli kalem yardimiyla
isaretlenerek hem larva ¢ikisi kontrol edilmis hem de
sonraki incelemelerde tekrar bulagikliga dahil edilmesi
Onlenmistir. Deneme baglarinda bulagiklik oranlarini
belirlemek amaciyla yapilan kontroller baglarin hasat

Lobesia botrana’nin Ahmetli ve Turgutlu il¢elerinde
belirlenen bag alanlarinda popiilasyon degisimini
belirlemek amaciyla 2012-2013 yillarinda calismalar
yirtitiilmiistir.

Her iki ilgede deneme baglarma 26.03.2012
tarihinde asilan eseysel g¢ekici feromon tuzaklarmin ilk
kontrolleri  29.03.2012 tarihinde yapilmig ve tiim
tuzaklarda ergin bireylerin oldugu goriilmiistiir. Ahmetli
ve Turgutlu ilgelerindeki deneme baglarina 11.03.2013
tarihinde asilan eseysel ¢ekici feromon tuzaklarmin ilk
kontrolleri ise 14.03.2013 tarihinde yapilmis olup,
Atakoy disindaki tiim tuzaklarda ergin bireylerin oldugu
gozlemlenmistir. Eseysel ¢ekici feromon tuzaklart 2012
ve 2013 yillarinda sirasiyla 11 Ekim ve 10 Ekim
tarihlerinde deneme baglarindan kaldirilmstir.

3.2. Zararlimn Ahmetli ilgesinde 2012 ve 2013
yullarindaki popiilasyon degisimi
Salkim  gilivesinin ~ Ahmetli  ilgesine  baglh

Atakdy’deki bagda 2012 ve 2013 yillarindaki ergin
popiilasyon gelisimi Sekil 1°de verilmistir. Atakdy’deki
bagda Salkim giivesi ilk erginleri 2012 ve 2013
yillarinda  mart aymin  sonlarinda  tuzaklarda
yakalanmistir. Atakdy’de 2012 yilinda en fazla ergin 23
Agustos’ta 276 adet/tuzak ile hasat doneminden sonra
da 453 adet/tuzak olmustur. 2013 yilinda en fazla ergin
hasat donemine kadar 306 adet/tuzak ile 22 Agustos,
hasat doneminden sonra ise 426 adet/tuzak ile 12 Eyliil
tarihlerinde yakalanmustir. L. botrana’nin her iki y1l igin
hasat donemine kadar ii¢ hasattan sonra da bir olmak
iizere toplam dort tepe noktasi olusturdugu goriilmiistiir.
Tepe noktalarinin 2012 yilinda 12 Nisan, 14 Haziran, 26
Temmuz ile 6 Eyliil tarihlerinde, 2013 yilinda 11 Nisan,
30 Mayis, 11 Temmuz ile 12 Eyliil tarihlerinde olustugu
tespit edilmistir (Sekil 1).

Salkim giivesinin Ahmetli ilgesine bagli Gokkaya
beldesindeki bagda 2012 ve 2013 yillarindaki ergin
popiilasyon gelisimi Sekil 2°de verilmistir.
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Sekil 1. Lobesia botrana’nin Atakdy’de 2012 ve 2013 yillarinda ergin popiilasyon degisimi
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Sekil 2.

Sekil 2 incelendiginde, Gokkaya beldesindeki bagda
Salkim giivesi ilk erginleri 2012 ve 2013 yillarinda
sirastyla 29 Mart ve 14 Mart tarihlerinde eseysel g¢ekici
tuzaklarda yakalanmistir. Gokkaya beldesinde 2012
yilinda en fazla ergin hasat donemine kadar 208
adet/tuzak ile 23 Agustos, hasat doneminden sonra ise
477 adet/tuzak ile 30 Agustos’ta gergeklesmistir. 2013
yilinda en fazla ergin hasat donemine kadar 268
adet/tuzak ile 22 Agustos, hasat doneminden sonra ise
389  adet/tuzak ile 29  Agustos tarihlerinde
yakalanmigtir. L. botrana’min her iki yil igin hasat
donemine kadar ii¢ hasattan sonra da bir olmak {izere
toplam dort tepe noktast olugturdugu goriilmiistiir. Tepe
noktalarinin 2012 yilinda 12 Nisan, 7 Haziran, 19
Temmuz ile 30 Agustos tarihlerinde, 2013 yilinda 11
Nisan, 6 Haziran, 25 Temmuz ile 29 Agustos
tarihlerinde olustugu tespit edilmistir.

Salkim  glivesinin ~ Ahmetli  ilcesine  baglh
Karakdy’deki bagda 2012 ve 2013 wyillarindaki ergin
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Lobesia botrana’nin Gékkaya’da 2012 ve 2013 yillarinda ergin popiilasyon degisimi

popiilasyon gelisimi Sekil 3’te verilmistir.

Sekil 3°te goriildiigii gibi, Karakdy’deki bagda
Salkim giivesi ilk erginleri 2012 ve 2013 yillarinda
sirastyla 29 Mart ve 14 Mart tarihlerinde eseysel c¢ekici
tuzaklarda yakalanmistir. Karakdy’de 2012 yilinda en
fazla ergin hasat donemine kadar 394 adet/tuzak ile 23
Agustos, hasat doneminden sonra ise 457 adet/tuzak ile
30 Agustos, 2013 yilinda en fazla ergin hasat donemine
kadar 148 adet/tuzak ile 22 Agustos, hasat doneminden
sonra ise 298 adet/tuzak ile 5 Eyliil tarihlerinde
yakalanmistir. Ergin popiilasyon gelisim grafiklerinde,
L. botrana’nin her iki yil i¢in hasat donemine kadar ti¢
hasattan sonra da bir olmak flizere toplam dort tepe
noktas1 olusturdugu goriilmiistiir. Tepe noktalarinin
2012 yilinda 12 Nisan, 14 Haziran, 19 Temmuz ile 30
Agustos tarihlerinde, 2013 yilinda 11 Nisan, 6 Haziran,
25 Temmuz ile 5 Eylill tarihlerinde olustugu tespit
edilmistir.
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Sekil 3. Lobesia botrana’nin Karakdy’de 2012 ve 2013 yillarinda ergin popiilasyon degisimi
Salkim giivesinin Ahmetli ilgesine bagli Kestelli edilmistir.
koylindeki bagda 2012 ve 2013 yillarndaki ergin 3.3. Zararlimin  Turgutlu ilgesinde 2012 ve 2013

popiilasyon gelisimi Sekil 4’te verilmistir. Sekil 4
incelendiginde, Kestelli kdyiindeki bagda Salkim giivesi
ilk erginleri 2012 ve 2013 yillarinda sirasiyla 29 Mart
ve 14 Mart tarihlerinde eseysel cekici tuzaklarda
yakalanmustir. Kestelli kdyiinde 2012 yilinda en fazla
ergin hasat donemine kadar 292 adet/tuzak ile 23
Agustos, hasat doneminden sonra ise 346 adet/tuzak ile
30 Agustos, 2013 yilinda en fazla ergin hasat donemine
kadar 238 adet/tuzak ile 22 Agustos, hasat doneminden
sonra ise 295 adet/tuzak ile 12 Eylil tarihlerinde
yakalanmugtir. Ergin popiilasyon gelisim grafiklerinde,
L. botrana’nin her iki yil i¢in hasat donemine kadar ii¢
hasattan sonra da bir olmak iizere toplam dort tepe
noktast olusturdugu goriilmiistiir. Tepe noktalarinin
2012 yilinda 12 Nisan, 14 Haziran, 19 Temmuz ile 30
Agustos tarihlerinde, 2013 yilinda 11 Nisan, 30 Mayis,
11 Temmuz ile 12 Eyliil tarihlerinde olustugu tespit

yillarindaki popiilasyon degisimi

Salkim giivesinin Turgutlu il¢esine bagli Akcapinar
koyiindeki bagda 2012 ve 2013 yillarindaki ergin
popiilasyon gelisimi Sekil 5’te verilmistir. Sekil 5
incelendiginde, Akgapinar koylindeki bagda L. botrana
ilk erginleri 2012 ve 2013 yillarinda sirasiyla 29 Mart
ve 14 Mart tarihlerinde eseysel cekici tuzaklarda
yakalanmustir. Ak¢apinar kdyilinde 2012 yilinda en fazla
ergin hasat donemine kadar 311 adet/tuzak ile 23
Agustos, hasat doneminden sonra ise 504 adet/tuzak ile
30 Agustos, 2013 yilinda en fazla ergin hasat donemine
kadar 343 adet/tuzak ile 22 Agustos, hasat doneminden
sonra ise 432 adet/tuzak ile 29 Agustos tarihlerinde
yakalanmustir.
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Sekil 4. Lobesia botrana’nin Kestelli’de 2012 ve 2013 yillarinda ergin popiilasyon degisimi
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Sekil 5. Lobesia botrana’nin Ak¢apinar’da 2012 ve 2013 yillarinda ergin popiilasyon degisimi
Ergin popiilasyon gelisim grafiklerinde, L. ve 14 Mart tarihlerinde eseysel c¢ekici tuzaklarda

botrana’nin her iki yil i¢in hasat donemine kadar ii¢
hasattan sonra da bir olmak flizere toplam dort tepe
noktast olusturdugu goriilmiistiir. Tepe noktalarinin
2012 yilinda 19 Nisan, 14 Haziran, 26 Temmuz ile 30
Agustos tarihlerinde, 2013 yilinda 11 Nisan, 6 Haziran,
11 Temmuz ile 29 Agustos tarihlerinde olustugu tespit
edilmistir. Lobesia botrana’nin popiilasyon yogunlugu
bakimindan 2013 yilinda 11 Temmuz ve 25 Temmuz
tarihleri arasinda dalgalanma olusturdugu
gozlemlenmistir. Bu duruma sicaklik, nem, riizgar gibi
iklim faktorlerinin  yani sira zamansiz yapilan
ilaglamalarin da neden olabilecegi diistinilmektedir.
Salkim giivesinin Turgutlu ilgesine bagli Derbent
beldesindeki bagda 2012 ve 2013 yillarindaki ergin
popiilasyon gelisimi Sekil 6’da verilmistir. Sekil 6’da
goriildiigii gibi, Derbent beldesindeki bagda L. botrana
ilk erginleri 2012 ve 2013 yillarinda sirasiyla 29 Mart

yakalanmigtir. Derbent beldesinde 2012 yilinda en fazla
ergin hasat donemine kadar 439 adet/tuzak ile 23
Agustos, hasat doneminden sonra ise 454 adet/tuzak ile
30 Agustos, 2013 yilinda en fazla ergin hasat dénemine
kadar 208 adet/tuzak ile 11 Nisan, hasat doneminden
sonra ise 598 adet/tuzak ile 12 Eyliil tarihlerinde
yakalanmugtir. Ergin popiilasyon gelisim grafiklerinde,
L. botrana’nin her iki yil i¢in hasat donemine kadar ii¢
hasattan sonra da bir olmak iizere toplam dort tepe
noktasi olusturdugu goriilmiistiir.

Tepe noktalarmin 2012 yilinda 26 Nisan, 14
Haziran, 26 Temmuz ile 30 Agustos tarihlerinde, 2013
yilinda 11 Nisan, 6 Haziran, 25 Temmuz ile 12 Eyliil
tarihlerinde olustugu tespit edilmistir. Salkim giivesinin
Turgutlu ilgesine bagli Musacali kdyilindeki bagda 2012
ve 2013 yillarindaki ergin popiilasyon gelisimi Sekil
7’de verilmistir.
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100
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22 Mrt
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Sekil 6. Lobesia botrana’nin Derbent’te 2012 ve 2013 yillarinda ergin popiilasyon degigimi
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Sekil 7. Lobesia botrana’nin Musacali’da 2012 ve 2013 yillarinda ergin popiilasyon degisimi

Sekil 3’te goriildigi gibi, Karakdy’deki bagda
Salkim giivesi ilk erginleri 2012 ve 2013 yillarinda
sirastyla 29 Mart ve 14 Mart tarihlerinde eseysel ¢ekici
tuzaklarda yakalanmistir. Karakdy’de 2012 yilinda en
fazla ergin hasat donemine kadar 394 adet/tuzak ile 23
Agustos, hasat doneminden sonra ise 457 adet/tuzak ile
30 Agustos, 2013 yilinda en fazla ergin hasat dénemine
kadar 148 adet/tuzak ile 22 Agustos, hasat doneminden
sonra ise 298 adet/tuzak ile 5 Eylil tarihlerinde
yakalanmistir. Ergin popiilasyon gelisim grafiklerinde,
L. botrana’nin her iki yil i¢in hasat dénemine kadar ii¢
hasattan sonra da bir olmak iizere toplam dort tepe
noktast olusturdugu goriilmiistiir. Tepe noktalarinin
2012 yilinda 12 Nisan, 14 Haziran, 19 Temmuz ile 30
Agustos tarihlerinde, 2013 yilinda 11 Nisan, 6 Haziran,
25 Temmuz ile 5 Eyliil tarihlerinde olustugu tespit
edilmistir.

Sekil 7 incelendiginde, Musacali koyiindeki bagda
L. botrana ilk erginleri 2012 ve 2013 yillarinda sirasiyla
29 Mart ve 14 Mart tarihlerinde eseysel ¢ekici
tuzaklarda yakalanmistir. Musacali koyiinde 2012
yilinda en fazla ergin hasat donemine kadar 420
adet/tuzak ile 23 Agustos, hasat doneminden sonra ise
352 adet/tuzak ile 30 Agustos, 2013 yilinda en fazla
ergin hasat donemine kadar 178 adet/tuzak ile 4 Nisan,
hasat doneminden sonra ise 197 adet/tuzak ile 5 Eyliil
tarihlerinde yakalanmistir. Ergin popiilasyon gelisim
grafiklerinde, L. botrana’nin her iki yil i¢in hasat
donemine kadar ti¢ hasattan sonra da bir olmak lizere
toplam dort tepe noktasi olusturdugu goriilmiistiir. Tepe
noktalarinin 2012 yilinda 19 Nisan, 7 Haziran, 26
Temmuz ile 23 Agustos tarihlerinde, 2013 yilinda 4
Nisan, 6 Haziran, 25 Temmuz ile 5 Eyliil tarihlerinde
olustugu tespit edilmistir.

Salkim giivesinin Turgutlu ilgesi Saribey’de 2012 ve
2013 yillarindaki ergin popiilasyon gelisimi Sekil 8’de
verilmistir.

Sekil 8’de goriildiigii gibi, Saribey kdyilindeki bagda
L. botrana ilk erginleri 2012 ve 2013 yillarinda sirasiyla

29 Mart ve 14 Mart tarihlerinde eseysel ¢ekici
tuzaklarda yakalanmistir.

Saribey koytinde 2012 yilinda en fazla ergin hasat
donemine kadar 353 adet/tuzak ile 23 Agustos, hasat
doneminden sonra ise 471 adet/tuzak ile 30 Agustos,
2013 yilinda en fazla ergin hasat donemine kadar 345
adet/tuzak ile 22 Agustos, hasat doneminden sonra ise
647 adet/tuzak ile 12 Eyliil tarihlerinde yakalanmuistir.
Ergin popiilasyon gelisim grafiklerinde, L. botrana’nin
her iki y1l i¢in hasat donemine kadar {i¢ hasattan sonra
da bir olmak iizere toplam dort tepe noktasi olusturdugu
goriilmiistiir. Tepe noktalarinin 2012 yilinda 26 Nisan,
14 Haziran, 26 Temmuz ile 30 Agustos tarihlerinde,
2013 yilinda 11 Nisan, 6 Haziran, 25 Temmuz ile 12
Eyliil tarihlerinde olustugu tespit edilmistir.

Manisa ilinde kurutmalik iizim fretimi ve sahip
oldugu bag alanlar1 bakimindan 6nemli bir paya sahip
olan Ahmetli ve Turgutlu ilgelerinde, 2012 ve 2013
yillarinda Salkim giivesi popiilasyon degisim grafikleri
birlikte degerlendirildiginde ergin bireylerin ilk olarak
her iki ilgede de Mart basi ve sonu arasinda (14-29
Mart) cikis yaptig1 goriilmiistir. Ongag (1975), L.
botrana’nin izmir, Denizli ve Manisa illerinde, ergin
¢ikisinin Nisan aymin ikinci yarisinda basladigini tespit
etmigtir. Ozbek ve ark. (1995), Salkim giivesi ilk
erginlerinin iilkemizin degisik bdlgelerinde farkli
zamanlarda ¢ikis yaptigim bildirmektedirler. Kaplan ve
Cmar (1998), Giineydogu Anadolu Boélgesi’nde Salkim
giivesi ilk erginlerinin Nisan ay1 sonlarinda c¢ikis
yaptigmi, Ozpmar ve ark. (2004) ise Canakkale
baglarinda Salkim giivesi ilk erginlerinin Nisan sonu-
Mayis ay1 ilk yarisinda goriildiigliinii kaydetmiglerdir.
Iznik ve Bursa’da Salkim giivesi ilk erginlerinin Nisan
ay1 ikinci yarisinda ¢ikis yaptigi bildirilmistir (Kovanect
ve ark., 2005; Altindigli ve ark., 2005). Karadag ve ark.
(2011), Gaziantep yoresinde Salkim giivesi ergin
¢ikiglarinin Nisan ay1 ortalarinda basladigini tespit
etmiglerdir. Ilk ergin cikislar1 sicakliga bagl olarak
degisiklik gosterebilmektedir.
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Sekil 8. Lobesia botrana’nin Saribey’de 2012 ve 2013 yillarinda ergin popiilasyon degisimi
Zararlinin sadece ergin popiilasyon gelisimine ilcesinde Gokkaya (477 ergin/tuzak) beldesinde,

bakarak dol sayisina karar vermek eksik kalabilir. Ayni
zamanda yumurta ve larva sayilarini da incelemek
gerekmektedir. Fakat feromon tuzaklarindaki ergin
sayis1 da dol sayisina karar vermede etkili olmaktadir.
Lobesia botrana’nin Ahmetli ve Turgutlu ilgelerinde
yilda dort defa tepe noktasi olusturdugu goriilmiistiir.
Zararlimin Ege, Marmara ve Giineydogu Anadolu
bolgelerinde genellikle ii¢ dol verdigi (Ongag, 1975;
Altay ve ark., 1978; Kaplan ve Cinar, 1998). Canakkale
baglarinda L. botrana’nin ii¢ d6l vermesine ragmen bazi
yillar hasattan sonra dordiincii bir tepe noktasi olustugu
(Ozpmar ve ark., 2004), Bursa’da ise zararlmin dort dol
verdigi bildirilmektedir (Kovanci ve ark., 2005;
Altindisli ve ark., 2005). Ozbek ve ark. (1995), L.
botrana’nin iilkemizin degisik bolgelerinde farkli sayida
dol verdigini, Tiirkiye’de genellikle ti¢ dol verdigini,
ancak iklim kosullarina gore bazi bolgelerde dort dol
verdigini kaydetmislerdir. Sipahi (1956), Gaziantep’te
L. botrana’nin yilda 3-4 dol verdigini, Atag ve ark.
(1987), Ankara baglarinda L. botrana’nmin iki dol
verdigini, Oztiirk ve Acidz (2010), Tarsus (Mersin)
yoresi baglarinda L. botrana’nin yilda dort dol verdigini
tespit etmislerdir. Oztiirk ve Sahin (2013), Gaziantep ili
Islahiye ilgesi bag alanlarinda L. botrana’nin yilda dért
kez tepe noktasi olusturdugunu bildirmiglerdir.

Saeidi ve Kavoosi (2011), Sisakht (iran) bolgesinde
L. botrana’nin ii¢ neslinin oldugunu ve tamamlanmamis
dordiincii neslinin bulundugunu bildirmislerdir.

Salkim giivesi, hasat donemine kadar en fazla
haftalik popiilasyon yogunlugunu, 2012 yilinda Ahmetli
ilcesinde Karakody (394 ergin/tuzak), Turgutlu ilgesinde
Derbent (439 ergin/tuzak) koy ve beldelerinde bulanan
bag alanlarinda 23 Agustos tarihinde, 2013 yilinda ise
Ahmetli ilgesinde Atakdy (306 ergin/tuzak), Turgutlu
ilcesinde Saribey (345 ergin/tuzak) ve Akgapinar (343
ergin/tuzak) koylerinde bulunan baglarda 22 Agustos
tarihinde olusturmustur. Hasattan sonra ise en fazla
haftalik popiilasyon yogunlugunu, 2012 yilinda Ahmetli
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Turgutlu ilgesinde Akcapinar (504 ergin/tuzak) koyiinde
30 Agustos tarihinde, 2013 yilinda ise Ahmetli ilgesinde
Atakdy (426 ergin/tuzak) ve Turgutlu ilgesinde Saribey

(647  ergin/tuzak) koylerinde  bulunan  deneme
baglarinda 12 Eylil  tarihinde  olusturdugu
gbzlemlenmistir.

3.4. Sallkum Giivesi’'nin Bulasiklik Oran

Ahmetli ve Turgutlu il¢elerinde belirlenen baglarda,
L. botrana’nin bulagiklik oranini saptamak iizere 2012-
2013 yillarinda séz konusu alanlarda caligmalar
yiirtitiilmiistir.

Lobesia botrana’nin bag alanlarindaki bulasiklik
oranini belirlemek igin kontrollere asma fenolojisinin
salkim somaklarinda somak ¢ilkimlerinin birbirinden
ayrilma sathasina girmeye yakin oldugu donemde
(26.04.2012) baglanmistir. Kontroller baglarin hasat
edilmeye baglandig1 23.08.2012 tarihine kadar her hafta
diizenli olarak siirdiiriilmiis, sonuglar ortalama olarak
verilmistir.

Lobesia botrana’ya ait 2012-2013 yillarinda galigma
alanlarinda tespit edilen bulagiklik oranlar1 Cizelge 2°de
verilmistir.

Lobesia botrana’nin meydana getirdigi ortalama
bulasiklik oranlar1 2012 yilinda Ahmetli ilgesi Atakdy,
Gokkaya, Karakdy ve Kestelli’de sirasiyla %9.77,
15.61, 10.61 ve 4.22 olarak, Turgutlu ilgesi Akcapinar,
Derbent, Musacali ve Saribey’de yine sirastyla % 6.55,
9.05, 4.88 ve 13.94 olarak belirlenmistir. En fazla
bulagiklik 23.08.2012 tarihinde Ahmetli il¢esinde
Gokkaya beldesi ve Karakdy’de bulunan baglarda % 46,
Turgutlu ilgesinde Saribey kdylinde bulunan bagda %
41 olarak tespit edilmistir.

Lobesia botrana’nin meydana getirdigi ortalama
bulasiklik oranlar1 2013 yilinda Ahmetli ilgesi Atakdy,
Gokkaya, Karakdy ve Kestelli’de sirasiyla % 9.16,
18.21, 13.79 ve 3.58 olarak, Turgutlu ilgesi Akcapinar,
Derbent, Musacali ve Saribey’de yine sirasiyla % 3.42,
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542, 1.16 ve 19.79 olarak belirlenmistir. En fazla
bulagiklik 22.08.2013 tarihinde Ahmetli il¢esinde
Gokkaya beldesinde bulunan bagda % 58, Turgutlu
ilgesinde Saribey koyiinde bulunan bagda % 62 olarak
tespit  edilmigtir.  Caligmanin  iki yili  birlikte
degerlendirildiginde L. botrana’nin en fazla bulagiklik
oranma, 2013 yilinda Ahmetli ve Turgutlu ilgelerinde
sirastyla Gokkaya beldesi (% 58) ve Saribey kdyiinde
(% 62) ulagtigr goriilmiigtiir. 2012 ve 2013 yillarinda
bulasma oraninin en yiiksek oldugu tarihlerde baglarin
olgunlagsma-hasat doneminde oldugu belirlenmistir.
Nitekim, Kisakiirek (1972), en fazla bulasikligin olgun
iiziim devresinde goriildiigiinii, Sipahi (1956) ise ligiincii
dol zararmin diger dollere gore daha agir oldugunu
belirtmistir. Altay (1981), belirgin olarak en ¢ok zarari
tiglincii doliin larvalarinin yaptigini bildirmistir. Salkim
giivesi nesillerinin  zarart ve asmanin fenolojisi
iligskilendirildiginde; 1. dol zararinin tomurcuk ve ¢igek
doneminde, 2. dol zararmin koruk déneminde, 3. dol
zararinin olgunlasma doneminde ve hasattan sonra
meydana gelen 4. dol zararinin neferne déneminde
olustugu gdzlemlenmistir. Iyriboz (1938), Salkim
giivesi larvalarinin ¢icek devresinde salkimlart ince
aglarla baglayip onlar1 kemirip kuruttugunu, koruk
devresinde daneleri kemirmek, delmek, aglarla birbirine
baglamak ve bir daneden digerine gecmek suretiyle
zarar yaptigini, olgun {iziim devresinde daneleri yiyerek
sekerli sivilarin akmasma ve bu sivilarin {izerinde
saprofit  mantarlarin  ¢ogalmasma ve sonunda
salkimlarin ¢iirimesine sebep oldugunu belirtmistir.
Sipahi (1956), Salkim giivesi birinci dol larvalarmin
tomurcuk halindeki salkimlar1 aglarla sararak onlar
mabhvettiklerini, ikinci dol larvalarinin takriben bezelye
biiyiikliigiindeki koruklarda zarar yaptiklarini, iiciincii
dol larvalarmin olgun daneleri yaralaylp mantari
enfeksiyonlarin yayilmasina ve {izim suyunun akmasina
sebep olduklarini bildirmislerdir.

Caligmanin yiriitiildiigi 2012 ve 2013 yillari birlikte
degerlendirildiginde  saptanan ortalama bulasiklik
oranlarinin Ahmetli ve Turgutlu ilgelerinde sirasiyla
% 3.58-18.21 ve % 1.16-19.79 arasinda oldugu tespit
edilmistir.  Ongag (1975), L. botrana’nin Ege
Bolgesi’nde yaygin sekilde goriildiigiini ve biiylik
zarara neden oldugunu kaydetmistir. Magan (1984),
baglarda tomurcuk, ¢icek ve meyve ile beslenen L.
botrana’nin salgin yaptigi yillarda % 90-93 oraninda
zarara neden oldugunu belirtmistir. Altay (1981), L.
botrana’nin Marmara Bélgesi’nde yillara gore zarar
derecesinin % 5-75 oraninda degistigini, Karabulut ve

Demirel (2014) ise Manisa ilinin Turgutlu ilgesi
baglarinda L. botrana’nin % 5-7 arasinda zarar orani
meydana getirdigini bildirmislerdir. Mamay ve Cakir
(2014), Sanlurfa’da Salkim giivesi bulasiklik oranini en
fazla 2011-2012 yillarinda sirasiyla % 52 ila % 34
olarak tespit etmislerdir.

Lobesia botrana’nmin ikinci ve tglincii dol
larvalarinin beslenmesi bir tane igerisinde olmayip
birden ¢ok tanede beslenmektedir. Nitekim, Saeidi ve
Kavoosi (2011), tanelerin biiylik olgiide ikinci ve
iiciincii nesil larvalar tarafindan zarar gordiigiini
bildirmislerdir. Ozellikle iiciincii dol larvalarmin olgun
tanelerde beslenmesi sonucu meydana gelen yaralardan
tatli su akmakta ve ¢ilirlimeler meydana gelmektedir. Bu
durum  Okratoksin-A  (OTA) olusumuna neden
olmaktadir. OTA, Penicillium ve Aspergillus cinsi
kiifler tarafindan tretilmektedir (Ringot ve ark, 2006).
Eltem ve ark. (2003), Ege Bolgesi kosullarinin kuru
tizimde OTA olusumu agisindan uygun oldugunu ve
Ozellikle OTA olusumunun hasat Oncesinde tarlada
basladigini belirtmislerdir.

Uziimler hasat edilirken ekonomik &nemi olmayan
salkimlarin omca {izerinde birakilmasi, zararlinin bir
sonraki yila daha yiiksek bir popiilasyon ile gegmesine
sebebiyet vereceginden, hasat sirasinda bu salkimlar
koparilip atilmalidir (Sekerden Caglar, 2009).

4. Sonuc¢

Yapilan ¢aligmayla Salkim giivesinin Manisa ilinde
halen ve yogun olarak zararma devam ettigi
belirlenmistir. Ureticilerimiz yillardir sadece kimyasal
miicadele uygularlarken, son yillarda biyolojik ve
biyoteknik miicadelelerinde faydasini goriip kullanmaya
baglamiglardir.

Salkim giivesi erginlerinin popiilasyon gelisiminde
kullanilan feromon tuzaklart hem ergin sayisim
azaltirken hem de kimyasal miicadele uygulamalarinin
zamanini da belirlemektedir. Amag hedefe ulamak igin
en uygun zamanda kimyasallarin uygulanmasidir. Bunu
gerceklestirmek i¢in yumurta ve larva takibinin yani sira
en giizel yontem feromon tuzaklarinin kullanilmasidir.
Ayrica ireticilerimizin gézden kacirdiklar1 bir nokta da,
feromon tuzaklarinin asilma zamamidir. Israrla sunu
belirtmek isteriz ki, tuzaklarin asma tomurcuklarinin
patlamadan hemen 6nce kurulmasi gerekmektedir.

Asmay1 askiya almak, budama ve aralamay1 asmanin
i¢ kismini havalandiracak sekilde yapmak, bagi otlu

Cizelge 2. Ahmetli ve Turgutlu ilgeleri bag alanlarinda 2012 yilinda Salkim giivesi ile ortalama bulagiklik orani (%)

Tlgeler Ahmetli Turgutlu
Yil Atakdy  Gokkaya Karakdy Kestelli | Akcapmar  Derbent  Musacali  Saribey
2012 9.77 15.61 10.61 4.22 6.55 9.05 4.88 13.94
2013 9.16 18.21 13.79 3.58 3.42 5.42 1.16 19.79
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birakmamak, kis temizligine dnem vermek, yazin
nemi ylikseltecek asir1 sulamalardan kagmmak gibi
kiltiirel uygulamalar da L. botrana’nin zararim
azaltmak bakimindan yararl olacaktir.

Hem sagligimiz yoniinden hem de ihracatta
sorunlarla  karsilasmamak amaciyla Okratoksin-A
olusumuna neden olan etkileri ortadan kaldirmak igin
Oonlem almak gerekir. Bu Onlemler dogrultusunda
bagcilarin  Salkim giivesi {iclincii déliine karst Tlge
Miidiirliiklerince Tahmin ve Erken Uyar1 Sistemine
bagli olarak yapilan yumurta ve larva ilaclama ilan
tarihlerine uymalar1 faydali olacaktir.

Gerek dogal diismanlarin korunup dogal dengenin
bozulmasini 6nlemek, gerekse liziimde olusabilecek ilag
kalintisma  bagli  olarak  ihracatta  sorunlarla
karsilasmamak ve insan sagligini korumak adina zararl
ile miicadelede biyolojik preparatlara yer verilmelidir.

Birinci neslin genel olarak yiiksek popiilasyon
olusturmasina ragmen bulagiklik oraninin diigiik olmasi,
tomurcuk ve ¢igekleri birbirine baglayip sadece
seyreltme seklinde zarar yapmasi, dordiincii neslin ise
hasattan sonra ekonomik agidan Onemi olmayan
salkimlarda (neferne) zarar olusturmasi dolayisiyla bu
iki nesle karsi miicadele yapilmamasi, ikinci ve 6zellikle
iiciincii nesillerin ise dogrudan tane icinde beslenmesi,
bir taneden digerine ge¢mek suretiyle biiyiik tahribata
yol agmalart sebebiyle yumurta ag¢ilimi veya larva
cikiglart takip edilerek ilaglama yapilmasi, ayrica
zararlinin bir sonraki yilda baslangic popiilasyonunu
azaltmak bakimindan doérdiincii nesle karsi ya da bu
uygulamanin yapilamamas: durumunda sonraki yilin
birinci nesline karg1 zararlinin gelisme donemi igindeki

popiilasyon  yogunlugunu kirmak agisindan  bir
ilaclamanin ~ yapilmasi,  olgunlasma  ddneminde
(Temmuz sonu-hasat) zararlmin tiim  biyolojik

donemlerine rastlamak miimkiin oldugu ic¢in yumurta
durumu, larva c¢ikist ve ilacin etki siiresi dikkate
alinarak zarari azaltmak bakimindan ii¢iincii nesle karsi
iki defa ilaglama yapilmasi onerilebilir.
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OZET

Urtica spp, Karadeniz Bolgesi Ordu ilinde findik alanlarinda ve bos arazilerde en yaygin olan yabanci Anahtar Sozciikler:
ot tiirlerinden biridir. Bu ¢aligmada, Urtica spp.’nin genetik farkliliklarinin belirlenmesi amaciyla Ordu Karadeniz Bolgesi
ilinden 20 adet Urtica spp. 6rnekleri toplanmig ve kloroplast trnL-F gen bolgelerine 6zgii primerler PCR

kullanilarak analiz edilmisti. DNA izolasyonu, CTAB (hexadecyl-trimethyl-ammoniumbromide) Urtica dioica
protokolii modifiye edilerek gerceklestirilmistir. Kloroplast DNA tmL-F gen bdlgeleri igin, Yabanci Ot
GenBank’tan temin edilen referans sekans dizileri ile calismada elde edilen sekans sonuclar

karsilastirilmistir. Dizilerin genetik uzakliklart MEGAG6 paket programi kullanilarak hesaplanmis ve bu

veri setleri yardimiyla filogenetik aga¢ ¢izimi saglanmigtir. Bolgede Urtica cinsine ait 4 6rnek (Fatsa 1-

U1, Ulubey-U2, Persembe 1-U3 ve Altmordu 3-U4) segilmis ve genetik analizlerde kullanilmustir.

Caligma sonucunda, bu drneklerin hepsinin Urtica dioica ile ayni soyda yer aldig1 belirlenmistir. Fatsa

1-U1 ve Ulubey-U2 ornekleri sirasiyla % 99.2 ve % 99.7 niikleotid dizisi benzerligi bakimindan U.

dioica'nin (KF138424) yakin akrabasi olarak goriilmiistiir. Bu iliskiler sirasiyla NJ, MP ve ML

agaclarinda yer alan % 100, % 100 ve % 99 algoritma degerleri ile desteklenmistir. Persembe 1-U3 ve

Altinordu 3-U4 ornekleri ile U. dioica (AY208725) arasindaki niikleotid dizisi benzerlikleri sirasiyla %

99.5 ve % 100 bulunmustur. Bu tiiriin algoritma degerleri ise NJ, MP ve ML'de sirastyla % 67, % 64 ve

% 64 olarak belirlenmistir.

Genetic Diversity of Urtica species in Ordu Province of Turkey based on chloroplast
DNA trnL- F intergenic spacer regions

ABSTRACT

The main goal of this study is to determine genetic differences of Urtica spp. which are one of the most Keywords:
common weed species in the hazelnut and uncultivated areas of Ordu province in the Black Sea Region, Black Sea Region
by using primers specific to chloroplast trnL—F intergenic spacer. Twenty Urtica spp. samples were PCR
collected from hazelnut gardens and uncultivated areas in Ordu province. DNA extraction was made by Urtica dioica
modifying the CTAB (hexadecyl-trimethyl-ammonium bromide) protocol. The sequence data of these Weed
samples were compared with the reference sequences retrieved from GenBank for the chloroplast DNA

trnL-F intergenic spacer region. Genetic distances among the sequences were calculated using MEGA6

packet program, and phylogeny trees were drawn using these data sets. Four Urtica samples (Fatsa 1-

U1, Ulubey-U2, Persembe 1-U3 and Altinordu 3-U4) among our samples were selected and used in

phylogenetic analysis. Our species were placed in the same lineage group with Urtica dioica. Fatsa 1-

U1 and Ulubey-U2 appeared to have close to U. dioica (KF138424) with 99.2 % and 99.7 % nucleotide

sequence similarity. This relations were supported with 100 %, 100 % and 99 % bootstrap values in the

NJ, MP and ML trees, respectively. The nucleotide sequence similarities of Persembe 1-U3 and

Altinordu 3-U4 with U. dioica (AY208725) were 99.5 % and 100 %, and bootstrap values of this

species were 67 %, 64 % and 64 % in the NJ, MP and ML. © OMU ANAJAS 2018
Urticales takimi igerisinde, diinyanin her iki yarim
1. Giris kiiresinin tropikal ve subtropikal alanlarinda genis

yayilis alanina sahip bir bitki grubudur. Isirganotu
Urtica spp., Urticaceae (1sirganotugiller) familyas1  (Urtica spp.) iilkemizde tarla, yol ve orman kiyilarinda
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bulunan ve agdalak, dalagan, 1sirg1 gibi ydresel adlara
sahip tek veya ¢ok yillik otsu bir bitkidir. Tiirkiye’de
basta Karadeniz Bolgesi olmak {tizere her bolgede
yetisir. Ozellikle Karadeniz Bélgesi’nde findik tarimi
yapilan ydrelerde iklimin yagisli ve nemli olmasi
nedeniyle Isirgan (Urtica spp.), Bogiirtlen (Rubus spp.),
Labada (Rumex spp.) gibi yabanci otlarin yogunlugu
artmakta ve bu tiirlerle miicadeleye ihtiyag
duyulmaktadir. Ulkemizde bulunan 1sirgan tiirleri;
Urtica pilulifera, Urtica membranacea, Urtica urens,
Urtica haussknechtii ve Urtica dioica’dir (Segmen ve
ark., 2004). Bitki kimyasal igerikleri yoniinden de ¢ok
zengin olup yiizyillardan bu yana; ilag, gida, lif, boya ve
kozmetik sektoriinde kullanilmaktadir (Ayan ve ark.,
2006). 2001-2007 yillar1 arasinda kanser ile ilgili
yapilan c¢aligmalarin sonucuna gore Tirkiye’de en
yaygin olarak kullanilan bitkinin Isirgan otu oldugu
belirtilmistir (Kav ve ark., 2008). Bdoylesine yaygin
kullanim alanlar1 olan bu tiirlerle yapilacak olan
molekiiler caligmalar genetik materyallerin
degerlendirilmesi agisindan 6nem tasimaktadir. Ciinki,
ampirik smiflandirma, yani morfolojik yapilarma gore
yapilan simiflandirma sekli gilinlimiizde gegerliligini
yiiksek oranda kaybetmistir (Hoffmann ve Frodsham,
1993). Cesitli bitki gruplarindaki filogenetik iliskilerin
tespit edilmesinde iki gen bolgesi (Kloroplast trnL-F ve
ITS ) cok sik olarak kullanilmaktadir (Brouat ve ark.,
2001; Soejima ve Nagamasu, 2004).

Bu ¢alismanin amaci; Karadeniz Bolgesi Ordu ilinin
findik ve bos alanlarinda en yaygin yabanci ot
tirlerinden biri olan Urtica spp.’nin aralarindaki
filogenetik farkliliklart trnL-F gen bolgeleri analizine
dayali olarak belirlemektir. Ayrica tiirler arasindaki
akrabaliklar1 belirlemek; genetik karakterizasyon, 1slah
calismalar1 ve ayni zamanda genetik materyallerin
degerlendirilmesi agisindan 6nem tasimaktadir. Urtica
tiirleri ile ilgili trnL-F gen bdlgeleri kullanilarak yapilan
bu molekiiler ¢calismanin, ileride yapilacak olan daha
genis kapsamli caligmalara 151k tutacag: diigiiniilmiistiir.

2. Materyal ve Metod
2.1. Bitki Materyali

Ordu ili ve ilgelerinde tarim alanlarinda sorun olan
Urtica tirlerinin  genetik  farkliliklarinin ~ trnL-F
primerleri  yardimiyla PCR  (Polimeraz  Zincir
Reaksiyonu)  teknigi  kullanilarak  belirlenmesi
amaglanan bu ¢alisma igin, Ordu ili ve ilgelerinin findik
bahgeleri ve bos alanlarindan 20 populasyon ornegi
toplanmistir.  Toplanan  bitki  &rneklerinin  geng
yapraklari DNA izolasyonu i¢in kii¢iik posetlere
alarak buz kaplar ile laboratuvara taginmis ve -80
°C’de muhafaza edilmistir. Ornek alinan alanlarmn
konumlart GPS cihazi ile kaydedilmistir (Cizelge 1).

Cizelge 1. Bitki 6rneklerinin Ordu ilinden toplandigi yerlere ait cografik bilgileri

Populasyon No Yer Enlem Boylam
1 Camas 45°,30', 33.26" 37°,59', 55.42"
2 Catalpinar 40°, 88', 61.16" 37°,45', 87.28"
3 Unye 1 41°, 14", 28.30" 37°, 23", 24.65"
4 Altinordu 1 40°,97', 69.91" 37°,94',46.55"
5 Gilyal1 40°, 97', 65.45" 38°, 00", 66.06"
6 Persembe 1 41°, 08', 25.38" 37°, 63", 54.69"
7 Kabadiiz 40°, 75', 81.53" 37°,93', 78.89"
8 Korgan 40°, 83', 07.45" 37°, 34", 66.99"
9 Ulubey 40°, 53',04.91" 37°,43',21.22"
10 Golkoy 1 40°, 37, 45.63" 37°,32',48.99"
11 Giirgentepe 40°, 48', 09.23" 37°,36',47.07"
12 Golkoy 2 40°, 68', 72.73" 37°,61',93.71"
13 Fatsa 1 41°,02', 07.65" 37°,53', 89.14"
14 Fatsa 2 40°, 95', 34.07" 37°, 33, 20.97"
15 Golkoy 3 40°, 41',47.51" 37°,37,19.01"
16 Altinordu 2 40°,97', 52.48" 37°,96', 67.69"
17 Kumru 40°, 87',29.38" 37°,26',36.94"
18 Persembe 2 41°,03',30.93" 37°,75',77.09"
19 Unye 2 41°,28', 04.86" 37°,00', 09.92"
20 Altinordu 3 40°, 98', 26.41" 37°,90', 38.87"
2.2.  DNA Izolasyonu ve PCR Calismalar uygulanmistir.  Muhafaza  edilen  bitki

DNA izolasyon prosediirii olarak Haymes (1996)
CTAB  (hexadecyl-trimethyl-ammonium  bromide)
protokolii kullanilmis ve daha 6nce de Koloren ve Eker
(2016) tarafindan yapilan calismada modifiye edilen

orneklerinden DNA elde etmek icin sivi nitrojen ile
fiziksel olarak ogilitme islemi gergeklestirilmistir.
Bitkiyi ezme isleminden sonra Haymes’in CTAB
protokoliinde oldugu gibi ekstraksiyon tampon ¢ozeltisi,
kloroform/izoamil alkol (24/1) ve etanol/asetat (96/4)
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sirastyla ilave edilmistir. Karigimin tizerine 50 ul NFW
(niikleaz igcermeyen su) ve 1 pl RNAse (100mg/ml)
ekledikten sonra 37 °C’de 1 saat tutulmustur. Elde
edilen DNA daha sonra kullanilmak tizere -20 °C’de
muhafaza edilmistir. PCR reaksiyon hacmi 25 pl ve
icindeki maddeler su sekildedir; 16.6 ul NFW, 2.5 pl
IXPCR buffer, 0.4 pul 10 mM dNTPs, 3 ul 2.5 mM
MgCly, 0.5’er ul 10 mM trnL-c, 10 mM rnL-d, 10 mM
trnT-e ve 10 mM trnF-f primeri (Cizelge 2), 0.5 pl 5U
Taq polymerase (Thermo Scientific, Maxima Hot Start)
ve 1 ul DNA. PCR dongti parametreleri ise; 95°C’de 15
dk, sonrasinda 35 dongii; 94°C’de 1 dk, 51°C’de 1 dk
ve 72°C’de 2 dk seklinde uygulanmustir. En sonunda
reaksiyon 72°C’de 10 dk inkiibe edilmistir. Elde edilen
DNA’larin PCR calismalar: i¢in kullanilan primerlere
ait bilgiler Cizelge 2’de verilmistir. PCR {iriinlerinin

elektroforezinde % 1.5’liikk agaroz jel TAE buffer (0.04
M Tris-acetate, 1 mM EDTA, Ph=8) kullanmilmistir. Jel
icin; 1.5 gr agaroz ile 100 ml 1xTAE birlestirilerek 2 dk
mikrodalgada eritilmistir. Karigim mikrodalgadan
¢ikartildiktan sonra boya olarak Ethidium Bromiir (0.2
ug/ml) ilave edilmis ve yatay tipteki elektroforez
cihazinin jel hazirlama tabagina dokiilmiistir. PCR
tiipleri igindeki reaksiyon karigtmindan 5 pl, 2 pl
yiikleme tamponuna (Loading Dye Solution) eklenerek
karigtirtlmis ve bu karisim 7 ul olarak jeldeki
kuyucuklara yerlestirilmistir. ik kuyucuga 1 kb’lik
DNA marker yiiklendikten sonra cihaz 100 V’da 60 dk
boyunca elektroforez islemine tabi tutulmustur. Jelde
olusan DNA bantlar1 Quantum ST5 (Vilber Lourmat) jel
dokiimantasyon sistemi kullanilarak goriintiilenmistir.

Cizelge 2. PCR ¢alismalarinda kullanilan trnL-F primerlerine ait bilgiler

Beklenen Bant

Primer Baz dizisi Kaynak R
Biiyiikliigii
trnL-c 5 CGAAATCGGTAGACGCTACG 3 Taberlet, 1991 ~1000 bp
rnL-d 5 TGGGGATAGAGGGACTTGAAC 3' Taberlet, 1991 ~500 bp
trnT-e 5 GGTTCAAGTCCCTCTATCCC 3' Taberlet, 1991 ~500 bp
trnF-f 5 ATTTGAACTGGTGACACGAG 3' Taberlet, 1991 ~1000 bp

2.3.  Sekans Analizi ve Filogeni Agact

Tiirkiye’nin  Ordu ilinden toplanan Urtica spp.
orneklerinin PCR {rtinleri ve trnL-c, rnL-d, trnT-e, trnF-
f primerleri sekans analizi i¢in Macrogen’e
(Amsterdam, Hollanda) gonderilmistir. Sekans analizine
gonderilen trnL-F gen bolgesi PCR {irlinlerinin sekans
verileri, BioEdit (Hall, 1999) programi kullanilarak
diizenlenmistir. Daha sonra trnL-F gen boélgesi igin
GenBank’tan temin edilen referans tiirlerin (Cizelge 3)
sekans dizileri ve ¢calismada elde edilen sekans sonuglari
Clustalw  (Thompson ve ark., 1997) modili
kullanilarak karsilastirilmigtir. Elde edilen hizalanmis
baz dizileri MEGAG6 version (Tamura ve ark., 2013)
paket programi kullanilarak, Neighbor-Joining (NJ;
Saitou ve Nei 1987), Maximum-Parsimony (MP; Eck ve
Dayhoff 1966; Fitch 1977) ve Maximum-Likelihood
(ML) algoritmalarindan olusan filogeni agacinin ¢izimi
saglanmistir. Ayrica tiim sekans dizilerinin % niikleotid
benzerlik oranlar1 ve evrimsel genetik uzakliklar
hesaplanmustr.

Cizelge 3. GenBank’tan elde dilen Urtica spp.’nin
referans numaralari

Referans No Tiir Ada
KF138424 Urtica dioica
AY208725 Urtica dioica
KX271440 Urtica urens
KX271442 Urtica membranacea
KF971223 Nanocnide japonica
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3. Bulgular ve Tartisma

Ordu ilinin findik ve bos alanlarinda en yaygin
yabanct ot tiirlerinden biri olan Urtica spp.’nin
filogenetik  farkliliklarim1  trnL-F gen  bolgeleri
kullanarak belirlenmesi amaglanan ¢aligmada Ordu ili
ve ilcelerinden 20 adet Urtica spp. Ornekleri
toplanmistir. Calismada kullanilan primerler universal
primerlerdir.  Jel goriintiilerine  bakildiginda 6.
kuyucukta Persembe 1-U3, 9. kuyucukta Ulubey-U2,
13. kuyucukta Fatsa 1-U1 ve 20. kuyucukta Altinordu 3-
U4 orneklerinden beklenen bityiikliikte pozitif bant elde
edilmigtir. Elde edilen bu pozitif PCR driinlerinin
sekans analizi sonucunda ve olusturulan soy agaci ile bu
tiirlerin hepsinin Urtica dioica ile yakin iliskili oldugu
goriilmigtiir. Fatsa 1-Ul ve Ulubey-U2 ornekleri,
niikleotid dizisi bakimindan U. dioica (KF138424) ile
sirastyla % 99.2 ve % 99.7 oranlarinda benzer
bulunmugtur. Bu iligkiler sirasiyla NJ, MP ve ML
agaclarinda yer alan % 100, % 100 ve % 99 algoritma
degerleri ile desteklenmistir. Persembe 1-U3 ve
Altinordu 3-U4 6rneklerinin ise U. dioica (AY208725)
ile arasindaki niikleotid dizisi benzerlikleri, sirasiyla
% 99.5 ve % 100 bulunmustur. Bu tiiriin algoritma
degerleri ise NJ, MP ve ML'de sirastyla % 67, % 64 ve
% 64 olarak bulunmusgtur. GenBank’ta yer alan referans
Urtica tiirleri ile caligmada elde edilen Haplotipler
(Fatsa 1-U1, Ulubey-U2, Persembe 1-U3 ve Altinordu
3-U4) arasindaki filogenetik iligki (Cizelge 4) ve
genetik mesafeler (Sekil 2) verilmistir.
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Sekil 1. Karadeniz Bolgesi’nin Ordu ili’'nden toplanan Urtica spp. 6rneklerinin trnL-F gen bolgesinin agaroz jel
icindeki goriintiisi. Kuyucuk M: 100bp (Base Pair) ladder, Kuyucuk N: Negatif kontrol (steril su),
Kuyucuk 1: Camas, Kuyucuk 2: Catalpmnar, Kuyucuk 3: Unye 1, Kuyucuk 4: Altinordu 1, Kuyucuk 5:
Giilyal1, Kuyucuk 6: Persembe 1, Kuyucuk 7: Kabadiiz, Kuyucuk 8: Korgan, Kuyucuk 9: Ulubey, Kuyucuk
10: Golkoy 1, Kuyucuk 11: Giirgentepe, Kuyucuk 12: G6lkdy 2, Kuyucuk 13: Fatsa 1, Kuyucuk 14: Fatsa
2, Kuyucuk 15: Golkdy 3, Kuyucuk 16: Altinordu 2, Kuyucuk 17: Kumru, Kuyucuk 18: Persembe 2,

Kuyucuk19: Unye 2, Kuyucuk 20: Altmordu 3.

Urtica spp. farkli ve benzer morfolojik 6zelliklere
sahip olan biyik bir taksondur. Bu yiizden,
taksonomistler ~ hala  pek ¢ok  farkli  tiiriin
siniflandirilmasi ile ilgili problemlerle karsi karsiya
kalmaktadirlar. Bu durum karsisinda molekiiler
yontemler farkli tiirler arasindaki filogenetik iligkileri
belirlemek icin kullanilmaktadir. Bothmer ve ark.
(1991), dogadaki yabani tiir ve varyetelerin toplanmasi
ve molekiiler diizeyde tanimlanmasinin ekonomik
degeri olan g¢esitlere yeni ve {stiin Ozellikler
kazandirilmasi agisindan 6nemli oldugunu bildirmistir.
Bharmauria ve ark. (2009), Urtica dioica’nin sifali bir
bitki oldugunu ve orta ve alt Himalaya daglarindaki
bitki dagilimmin genetik acidan farkli oldugunu
bulmuslardir. Rastgele ¢ogaltilmis polimorfik DNA
(RAPD) sonuglarmin incelenmesi sonucunda, genetik
degiskenlige yiikseklik farkinin sebep olabilecegini
bildirmislerdir. Bu g¢alismada elde edilen RAPD-PCR
iirtinlerinin 500-2800 bp arasinda, polimorfizm oraninin
ise % 4-50 arasinda degistigi gozlemlenmigtir. Uzonur
ve ark. (2013)’larina gore; Urtica dioica Tiirkiye'de ve
Diinya’da etnobotanik ve tibbi bakimdan Onemli
tamamlayici ve alternatif tip (CAM) bitkisidir. Tiirkiye
ii¢ fitocografik bolgede (Avrupa-Sibirya, iran-Turan,

Akdeniz) bulunur. Calismalarinda, U. dioicammn giiglii
ekotiplerini ve genetik ¢esitliligini Tirkiye'nin farkli
fitocografik bolgelerinden (Avrupa-Sibirya ve Akdeniz)
ortaya ¢ikarmak i¢in bazi 6n deneyler yapmislar ve
rastgele primerler kullanarak RAPD-PCR yoéntemini
uygulamiglardir.  Genomda dogal ve edinilmis
degisiklikler nedeniyle tiirlerin etkinligi, genetik
altyapist ve bitki cografyas1 ile ilgili morfolojik
parametreler degerlendirilmistir. Bu arastirma, bu alanla

ilgili pek g¢ok belirsiz ve tartigmali konunun
¢ozlilmesine yardimci olacak ekotipi tanimlamay1
mimkin  kilmigtir,.  Wu  ve ark. (2013)’lan

arastirmalarinda Urticaceae’nin molekiiler filogenisini
incelemigler ve filogeni agaglarinin  ¢iziminde
Maximum Likelihood (ML), Maximum Parsimony
(MP) ve Bayesian Inference (BI) algoritmalarindan
yararlanmiglardir. Calismada; 2 niiklear (ITS, 18S), 4
kloroplast (matK, rbcL, rpll4—rps8—infA—rpl36, trnL—
trnF) ve 1 mitokondriyal (matR) gen bolgesi
kullanilmugtir. Arastiricilar, toplam 169 Ornekten 122
tanesinin Urticaceae familyasinda oldugunu
belirlemiglerdir. Caligmalar sonucunda, Cecropiaceae
isimli familyanin Urticaceae familyast iginde oldugu
bildirilmistir. Bu ¢alisma ile cinsler arasindaki simnirlar
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belirlenmis ve bazi morfolojik karakterlerin abartildig:
ve bazilarnin ise siiflandirmada sindirildigi kararma
vartlmistir.  Ayrica  karakter  gelisimine iliskin
gelecekteki calismalara bu ¢alismanin giiclii bir temel
olacagi diisliniilmiistiir. Hadiah ve ark. (2015)’lan
Urticales’in filogenisi ile ilgili yaptiklari ¢aligmalarinda
Cecropiaceae’yr kismen Urticaceae familyasina dahil
etmiglerdir. Bu ¢alismada, rbcL ve trnL-F gen bolgeleri
kullanilarak bu iki takson arasindaki filogenetik iligki
degerlendirilmistir. Caligmalar ~ sonucunda  ise
Urticaceae familyasinin ii¢ adet soyu belirlenmistir; (1)
Boehmeriea—Cecropieae—Forsskaoleeae—Parietarieae,
(2) Urticeae ve (3) Elatostemeae. Henning ve ark.
(2014)’lar1 galigmalarinda Urtica dioica’yr morfolojik
ve molekiiler verilere dayanarak smiflandirmislardir.
Urtica dioica’yr, U. mollis ve U. aquatica’ya ¢ok
benzer bulmusglardir. Ayrica, U. dioica’yr U. gracilis’in
alt tlirline  yerlestirmenin  miimkiin  olacagini
bildirmislerdir.

Karadeniz Bolgesi Ordu ili’nden toplanan 20 adet
Urtica spp. orneklerinin trnL-F gen bolgelerinin agaroz
jel icindeki goriintiisiine bakildiginda; 6., 9., 13. ve 20.
kuyucuklarda pozitif bant goriilmektedir. Bunlar; 6.
kuyucuk Pergsembe 1, 9. kuyucuk Ulubey, 13. kuyucuk

Fatsa 1 ve 20. kuyucuk Altinordu 3 DNA’sidir.
Kullanilan primerlere bakildiginda ise; Persembe 1
orneginde trnL-c ve trnF-f, Ulubey 6rneginde trnT-e ve
trnF-f, Fatsa 1 6rneginde trnL-c ve rnL-d, Altinordu 3
orneginde trnL-c ve trnF-f primerleri kullanilmigtir. Bu
jel gorintiisii toplanan Urtica spp. Orneklerinin
DNA’larinin trnL-F gen bolgeleri ile basarili bir sekilde
cogaltilabildigi anlamina gelmektedir (Sekil 1).
Kullanilan primerler farkli oldugu igin pozitif gdzlenen
bantlarinda bp’leri farkli elde edilmistir. Pozitif bant
veren bu 4 adet Urtica spp. Orneklerinin sekans
analizleri sonucunda; bu tiirlerin hepsinin Urtica dioica
ile benzer oldugu belirlenmistir. Orneklerden Fatsa 1-
U1, Ulubey-U2, Persembe 1-U3 ve Altinordu 3-U4
Urtica tiirleri arasindaki DNA dizilerinin yiizde (%)
niikleotit benzerlikleri ve tahmini evrimsel genetik
uzakliklar1 Cizelge 4’de verilmistir. GenBank’ta
referans olarak bulunan Urtica tiirleri ile ¢alismada elde
edilen Haplotipler (Fatsa 1-U1, Ulubey-U2, Persembe
1-U3 ve Altiordu 3-U4) arasindaki filogenetik iligkiyi
gosteren NJ, ML, MP Filogeni agaci Sekil 2’de
gosterilmistir.

Urtica dioica (AY208725)

u3
Urtica dioica (KF138424)

U4
67/64/64
100/100/99
u2
— U1

Urtica urens (KX271440)

Urtica membranacea (KX271442)

0.0z

Nanocnide japonica(KF971223)

Sekil 2. GenBank’tan alinan Urtica tiirleri ile ¢alismada elde edilen Haplotipler (Fatsa 1-U1, Ulubey-U2, Persembe
1-U3 ve Altinordu 3-U4) arasindaki filogenetik iliskiyi gosteren NJ, ML, MP Filogeni agac1

4. Sonug

Bu calisma ile Karadeniz Bdlgesi Ordu ili’nde
bulunan Urtica tiirlerinin kloroplast DNA trnL-F gen
bolgeleri kullanilarak genetik ¢esitliligi belirlenmistir.
Caligmada, Fatsa 1-Ul ve Ulubey-U2 o6rneklerinin
filogenetik olarak U. dioica'min (KF138424) ile yakin
iligkili oldugu belirlenmistir. Bu iligkiler sirasiyla NJ,
MP ve ML agagclarinda yer alan % 100, % 100 ve % 99
algoritma degerleri ile desteklenmistir. Persembe 1-U3
ve Altmmordu 3-U4 Orneklerinin  ise U. dioica
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(AY208725) ile benzer oldugu saptanmigtir. Bu tiirlin
algoritma degerleri ise NJ, MP ve ML'de sirasiyla % 67,
% 64 ve % 64 olarak belirlenmistir. Netice olarak,
ornekler arasindan segilen 4 haplotipin hepsinin Urtica
dioica ile ayni soydan olduklari saptannustir. Tiirler
arasindaki akrabaliklart belirlemek genetik
karakterizasyon  ¢alismalarma ve  bu  genetik
materyallerin degerlendirilmesine biiyiikk oranda katki
saglamaktadir. Ayrica trnL-F gen bolgelerini kullanarak
yapilan calismalarin diger gen bolgeleri kullanilarak
yapilan  caligmalara  nazaran tiirler  arasindaki
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farkliliklar1 daha net belirledigi diigtiniilmektedir. Bu
calisma; Urtica spp.’ye ait molekiiler diizeyde ileride
yapilacak olan daha genis kapsamli caligmalara yol
gosterici  olabilir.  Ayrica yabanci otlarin  zararli
yonlerine bakildiginda ise; hangi boélgede hangi tiirlin
yayginlik  gosterdiginin  belirlenmesi  ve  genetik

haritalamasinin tamamlanmasi, uygulanacak miicadele
seklinin dogru secilmesine yardimci olacaktir. Bu
calisma ile Karadeniz Bolgesi’nin findik alanlarinda
isirgan  tirlerinden Urtica dioica’nin  daha yaygin
oldugu ve sonug olarak bu tiire uygun bir miicadele
seklinin secilmesinin gerektigi kanisina varilmstir.

Cizelge 4. Fatsa 1-U1, Ulubey-U2, Persembe 1-U3 ve Altiordu 3-U4 kodlu Urtica 6rneklerinin ve diger Urtica tiirleri
arasindaki DNA dizilerinin yiizde niikleotit (%) benzerlikleri ve tahmini evrimsel genetik uzakliklar

(4]
g g
© < %) © e
Q 2 < ] c
ul u2 U3 U4 =) = L 5 =3
© © > £ @
D -} D 2 ;
-]
Ul ID 0.989 0.933 0.938 0.992 0.938 0.886 0.895 0.756
u2 0.0082 ID 0.938 0.943 0.997 0.943 0.89 0.899 0.758
(UK] 0.0123  0.0096 ID 0.995 0.941  0.995 0.847 0.856 0.732
U4 0.0068 0.0041  0.0055 ID 0.945 1 0.852 0.86 0.736
Urtica dioica
(KF138424) 0.0055 0.0027 0.0068 0.0014 ID 0.945 0.893 0.901 0.759
Urtica dioica
(AY208725) 0.0068 0.0041  0.0055 0.0000 0.0014 ID 0.852 0.86 0.736
Urtica urens
(KX271440) 0.0656 0.0642 0.0683 0.0628 0.0615 0.0628 ID 0.931 0.737
Urtica membranacea
(KX271442) 0.0615 0.0601 0.0628 0.0587 0.0574 0.0587  0.0587 ID 0.744
Nanocnide japonica
(KF971223) 0.1475 0.1448 0.1489 0.1448 0.1434 0.1448 0.1735 0.1721 ID
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OZET

Bu c¢aligmada, ii¢c konukgu tiiriiniin parazitoit Venturia canescens Grav. (Hymenoptera:
Ichneumonidae)’in gelisim siiresi, verim ve ergin Omiir uzunluguna etkileri arastirtlmistir. Cadra
cautella (Walker) (Lepidoptera: Pyralidae), Plodia interpunctella (Hiibner) (Lepidoptera: Pyralidae) ve
Ephestia kuehniella (Zeller) (Lepidoptera: Pyralidae), V. canescens igin konukcu olarak kullanilmustir.
Konukgu tiirii parazitoitin ergin dncesi gelisim siiresi tizerinde 6nemli bir etki yapmustir. En kisa gelisim
stiresi P. interpunctella’da, en uzun gelisim siiresi E. kuehniella’da belirlenmis, C. cautella’da ise
gelisim siiresi diger iki konukgular arasinda bir deger olmustur. V. canescens’in verimi konukgu tiirii
tarafindan etkilenmistir. Verim C. cautella ve E. kuehniella larvalarinda, P. interpunctella larvalar ile
kargilastirildiginda daha yiiksek olmustur. Bal ile beslenme tiim konukgu tiirlerinde parazitoitin
verimini artirmistir.

Omiir uzunlugu denemeleri icin, ergin parazitoitlere hayatlar1 siiresince ya bal ve konukcu birlikte,
konukg¢u olmadan bal veya bal olmadan konukgu verilmis ya da ne bal ne de konukgu verilmistir.
Konukgu tiirli, beslenmeyen ancak yumurta birakma olanagi olan ve olmayan disilerin Omiir
uzunlugunu 6nemli Sl¢lide etkilememistir. Buna karsin, konukgu tiirii beslenen ve yumurta birakma
olanagi olan ve olmayan digilerin dmiir uzunlugunu énemli dl¢lide etkilemistir. Disiler en fazla konukgu
bulunmayip bal ile beslendiklerinde yasamig, diger konukcu /beslenme gruplarinda daha kisa
yasamiglardir.

The effects of host species on some biological characteristics of solitary
endoparasitoid (Venturia canescens Grav.)

ABSTRACT

In this study, the effects of three host species on development time, fecundity and adult longevity of
parasitoid Venturia canescens Grav. (Hymenoptera: Ichneumonidae) were investigated. Cadra cautella
(Walker) (Lepidoptera: Pyralidae), Plodia interpunctella (Hiibner) (Lepidoptera: Pyralidae) and
Ephestia kuehniella (Zeller) (Lepidoptera: Pyralidae) were used as hosts for V. canescens.

Host species had a significant effect on preadult development period of parasitoid. Development time
was shortest on P. interpunctella, intermediate on C. cautella and longest on E. kuehniella. The
fecundity of V. canescens was influenced by host species. It was higher on C. cautella and E. kuehniella
larvae compared to P. interpunctella larvae. Feeding with honey increased the fecundity of parasitoid
on all of the host species.

For longevity experiments, adult parasitoids were provided by either honey and host, honey and no
host, no honey and host, or they were fed on neither honey nor host for their lifetimes. Host species did
not significantly affect the longevity of unfed females with no oviposition opportunity and unfed
females with oviposition opportunity. However, it significantly affected the longevity of fed females
with no oviposition opportunity and fed females with oviposition opportunity. Females without host
access lived longest when fed on honey and shorter in the other host access/feeding treatments.

Anahtar Sozciikler:
Venturia canescens
Endoparazitoid
Konukgu

Gelisim siiresi
Omiir uzunlugu
Verim
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1. Giris

Parazitoit bocekler, ergin dncesi gelisimlerini diger
bocekler iizerinde tamamlayan ve ergin olduklarinda
serbest yasayan canlilardir. Bu bdcekler, ergin oncesi
gelisimlerini tamamlayabilmek igin gerekli olan protein,
lipit ve karbonhidrat gibi onemli organik maddeleri
konukgularinin ~ hemolenf  ve/veya  dokularinda
beslenerek kargilarlar (Quicke, 1997; Godfray, 1994).
Parazitoitlerin belirli bir grubunu olusturan koinobiont
tirlerde larvalar yumurtadan c¢iktiktan sonra sadece
hemolenfle beslendikleri igin, gelisimlerinin erken
evrelerinde konuk¢unun doku ve organlarinda 6nemli
bir hasara neden olmazlar. Fakat larvalar ilerleyen
gelisim evrelerinde konuk¢unun doku ve organlarin
besin olarak tiiketmeye baslarlar ve sonunda genellikle
konukgunun tamamim tiiketirler. Idiobiont parazitoitler
hareketsiz konukgulara (yumurta-pupa) saldirdiklari
veya parazitleme aninda konukgularini felg ederek
oldiirdiikleri igin konukg¢unun besinsel kompozisyonu
parazitoitin sonraki gelisimi i¢in sabit hale gelmektedir.
Bu yiizden idiobiont parazitoitlerde konukgu larvalarin
viicut biiyiikligii besin kalitesinin bir gdstergesi olarak
kabul edilmektedir (Godfray, 1994; Giindiiz ve Giilel,
2005). Bu parazitoitlerde parazitoit biiyiikliigi konuk¢u
biiyiikliigii ile birlikte artma egilimindedir. Konukc¢u
biiyiikliigii ile iliskili olarak parazitoit biiyiikliigiindeki
bu artis parazitoitin verim ve omiir uzunlugu gibi diger
biyolojik 6zelliklerini de etkilemektedir (Godfray, 1994;
Quicke, 1997). Koinobiont parazitoitlerde ise
konukgular parazitlenme sonrasi gelisimlerine devam
edebilir ve parazitoitler konukgularimin besinsel
kaynaklarmi kendi ihtiyaglarina gore diizenleyebilirler.
Bu nedenle koinobiontlarda, konukgu biyiikligii ile
parazitoit biiyiikligli ve gelisim siireleri arasindaki
iliskide ekofizyolojik faktorler olduk¢a Onemlidir
(Strand, 2002; Harvey ve Strand, 2003). Ergin
parazitoitler ergin Oncesi gelisim evrelerinden farkli
olarak, konuk¢uya bagimli olmadiklart ve serbest
yasadiklar1 i¢in, dogada bal6zii, polen, nektar, regine ve
sakiz gibi alternatif bazi besin kaynaklarina sahiptirler.
Ayrica disi parazitoitler felglestirmek ve/veya yumurta
birakmak i¢in konukgularimi deldiklerinde konuk¢unun
hemolenfi ile de beslenebilirler (Jervis ve Kidd, 1986).
Gerek ergin Oncesi evrede gerekse ergin evrede alinan
besinin kalite ve kantitesinin, parazitoitin gelisme
stiresi, verim, esey orani ve Omiir uzunlugu gibi birgok
biyolojik o6zelligini etkiledigi degisik arastiricilar
tarafindan tespit edilmistir (Azzouz ve ark., 2004;
Harvey ve ark., 2012).

Bir soliter endoparazitoit tiir olan Venturia
canescens ile ilgili calismalarda daha ¢ok parazitoitin
dogal cevredeki beslenme ve enerji dinamikleri (Casas
ve ark.,, 2003), iireme basarisi ve yumurta {retimi
(Eliopoulos ve ark., 2003; Roberts ve Schmidt, 2004;
Gokeek, 2005), konukgu parazitoit iligkileri (Harvey,
1996; Harvey ve Vet, 1997; Ozkan, 1999; Rahman ve
ark., 2007), gelisim siireleri (Harvey ve Strand, 2002;
Ozkan ve ark., 2003) ele alinmistir. Biyolojik kontroliin
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basarisi, konukgu-parazitoit veya konukcu-ajan iligkisi
yaninda, kullanilacak ajanin istenilen zamanda istenilen
sayida {iiretilebilmesine baglidir. Bu nedenle parazitoitin
ergin Oncesi gelisimini tamamlayabildigi degisik
konukgular kullanilarak en iyi konuk¢unun segilmesi
onemli bir konu olmaktadir.

Bu c¢alismada, farkli konuk¢u tlirlerinin V.
canescens’in ergin oncesi gelisim siiresi, verim ve ergin
hayat uzunluguna etkisinin belirlenmesi amaglanmustir.
V. canescens’in ergin Oncesi gelisimini tamamlamak
icin kullandig1 konukgu tiirleri ile parazitoitin biyolojik
ozellikleri arasindaki iliskinin ortaya konulmasinin,
biyolojik miicadelede karsilagilan konuk¢u uygunlugu
ve konukcu diizenlemesi gibi bazi sorunlarin ¢éziimiine
katk1 saglayacag: diistiniilmektedir.

2. Materyal ve Yontem
2.1. Materyal

Bu calismada parazitoit olarak soliter, koinobiont,
endoparazitoit Venturia canescens (Grav.)
(Hymenoptera: Ichneumonidae), konuk¢u olarak Cadra
cautella (Walker) (Lepidoptera: Pyralidae), Plodia
interpunctella (Hubner) (Lepidoptera: Pyralidae) ve

Ephestia kuehniella (Zeller) (Lepidoptera:
Pyralidae)’nin larvalart  kullanilmistir.  Calismalara
parazitoit ve  konukgularn  stok  kiiltiirlerinin

kurulmasiyla baslanmustir.
a. Yontem
2. 2. 1. Konukgu kiiltiirlerinin kurulmas:

Parazitoitin ergin 6ncesi gelisimini tamamlayabildigi
tiirlerden konukgu olarak kullanilan C. cautella ve P.
interpunctella erginleri, icerisinde ruseym, gliserol ve
kuru maya (10:2:1) igeren yapay besin bulunan ve agzi
hava sirkiillasyonunu oOnlemeyecek sekilde bez ile
kapatilmis bir litrelik cam kavanozlara konulmustur.
Kavanozlar 25 + 2 °C sicaklik, % 65 + 5 bagil nem ve
stirekli aydinlik kosullara sahip laboratuvarda muhafaza
edilmistir. Bu islem belirli zaman araliklarinda
tekrarlanarak iki konukcu tiirline ait stok kiiltiirler
olusturulmustur. Konukgu olarak kullanilan t¢ilincii tiir
E. kuehniella erginleri igin besin olarak misir unu
kullanilmustir. Stok kiiltiirlerin olusturulmast ve devam
ettirilmesinde diger iki konukgu igin kullanilan ve
yukarida agiklanan ydntem izlenmistir. Bu kiiltiirlerden
elde edilen larvalar parazitoilerin yetistirilmesinde
konukcu olarak kullanilmgtir.

2. 2. 2. Parazitoit kiiltiirlerinin kurulmas:

Parazitoit V. canescens Kkiiltiirleri, konukgularin
yetistirildigi laboratuvar sartlarinda 12 cm ¢apindaki
petri kaplarinda hazirlanmistir. Petri kaplarinin tabanina
konukgular igin belirlenen besin maddesinden az
miktarda konulup, bunun iizerine konukgu stok
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kiltiriinden alinan 30 adet konukcu larvasi ve bes adet
ergin disi parazitoit konulmustur. Stok kiiltiiriin
devamini saglanmak icin glin asir1 yeni parazitoit
kiiltiirleri hazirlanmastir.

2. 2. 3. Konuk¢u tiiriiniin parazitoitin geligim siiresi ve
verimine etkisi

Konukgu tiirliniin parazitoit V. canescens’in gelisim
stiresi ve verimine etkisi ile ilgili denemeler 9 cm ¢apl
petri  kaplar1 kullanilarak daha once belirtilen
laboratuvar kosullarinda yapilmistir. Denemeler her
konukgeu tiirii i¢in ayr1 ayr1 gerceklestirilmigtir. Belirli
bir konukgu ile yapilan ¢alisma sirasinda, ergin oncesi
gelisimini o konukcuda tamamlayan parazitoit stok
kiiltiirtinden elde edilen 0-24 saat yasindaki parazitoit
disileri kullanilmistir. Her denemede 10 adet konukcu
larvasi alinip i¢inde konukguya ait besin bulunan petri
kabina konulmustur. Besin verilen gruplarda bu sekilde
hazirlanan her petri kabina bir adet ergin parazitoit digisi
ve bunun beslenmesi i¢in % 50°lik bal ¢ozeltisi
emdirilmis pamuk yerlestirilmistir. Bir giin sonra
parazitoit disisi bu petri kabindan alinip, igerisinde ayni
konukguya ait 10 tane parazitlenmemis larva, konuk¢u
besini ve balli pamuk bulunan bir baska petri kabina
aktarilmistir. Bu isleme parazitoit disisi 6liinceye kadar
devam edilmistir. Besin verilmeyen deneme gruplari
besin verilen gruplar gibi hazirlanmig ancak bu
gruplardaki disi parazitoitlere besin olarak kullanilan
balli pamuk verilmemistir. Denemelerde kullanilan petri
kaplarinin iizerine tarih yazilarak, her giin parazitoit
erginlerinin ne zaman ¢ikmaya basladiklart takip
edilmistir. Parazitoitlerin ¢ikis tarihleri kaydedilerek
parazitoitlerin yumurtadan ergine kadar gegen gelisim
siireleri ve her bir petri kabindan c¢ikan parazitoit
sayilar1 gilinlik olarak kaydedilerek disinin verimi
belirlenmistir. Bu sekilde denenen her konukgu tiiri
i¢in, populasyondan farkli zamanlarda alinan erginlerle
beser petrilik bes deneme grubu olusturulmustur.

2. 2. 4. Konuk¢u tiiriiniin ergin parazitoitin omiir
uzunluguna etkisi

Konuk¢u tiiriinlin parazitoitin gelisim siiresi ve
verimine etkisini belirlemek i¢in yapilan denemelerde
kullanilan ve yukarida detayli olarak agiklanan
denemelerdeki disilerin oldiikleri giinler kaydedilerek

sadece konukcu verilen ve konukcu ile birlikte bal
verilen Omiir uzunlugu deneme gruplarina ait veriler
elde edilmistir. Sadece bal verilen ve ne bal ne de
konukgu verilmeyen deneme gruplarini olusturmak i¢in
ise belirli bir konuk¢udan elde edilen parazitoit disileri
ergin olduklar1 giin tek tek olacak sekilde ayrilmistir.
Bir gruptaki parazitoitlere besin olarak balli pamuk
verilirken, diger gruptakilere ne bal ne de konukgu
verilmemistir. Tipler her giin kontrol edilerek
parazitoitlerin &ldiikleri tarihler kaydedilmis ve bu
sonuglar parazitoitin dmiir uzunluguna ait veriler olarak
degerlendirilmistir.

2. 2. 5. Elde edilen verilerin istatistiksel olarak
degerlendirilmesi
Elde edilen  verilerin istatistiksel olarak
degerlendirilmesinde ikiden fazla grubun

karsilagtirilmasinda tek yonlii varyans analizi (ANOVA)
kullanilmistir. Bu testten elde edilen sonuglarin 6nem
seviyeleri ~ “Student-Newman-Kuel  (SNK)”  testi
kullanilarak degerlendirilmistir. Degerlendirilmelerde
0.05 giiven simir1 (P) esas alimmigtir. P > 0.05 ise
ortalamalar arasindaki fark onemsiz, P < 0.05 ise fark
onemli olarak degerlendirilmistir. Ikili ~gruplarin
karsilastirilmasinda ise “Bagimsiz iki Orneklem t Testi”
kullanillmig ve o = 0.05 given smirinda
degerlendirilmistir.

3. Bulgular ve Tartisma

3.1. Konuk¢u tiiriiniin parazitoitin gelisim stiresi ve
verimine etkisi

Parazitoit V. canescens’in ergin 6ncesi gelisim siiresi
ve verimine konukgu tiiriiniin etkisi ile ilgili deneme
sonuglari Cizelge 1’de verilmistir.

Cizelge 1’den goriildiigii gibi parazitoitin gelisim
stiresi, ergin Oncesi gelisimini tamamladigr konukgu
tirine bagli olarak degismistir ve bu degisim
istatistiksel agidan Onemli bulunmustur (P < 0.05).
Konukgu olarak C. cautella kullanildiginda ergin 6ncesi
gelisim siiresi ortalama 24.85 giin, E. kuehniella
kullanildiginda  ortalama  25.02 gin ve P.
interpunctella’da ortalama 24.03 giin olarak tespit
edilmistir.

Cizelge 1. Konukgu tiiriiniin parazitoit Venturia canescens’in gelisim siiresi ve verimine etkisi

Parazitoitin Gelisim Siiresi

Verim (Birey sayist) Disi-1
(Ort = SH)

Konukgu Tiirii (Giin)
(Ort + SH) Beslenen Beslenmeyen
Cadra cautella 24.85+0.03b 70.76 £ 4.36 a 8.44 £0.62 a*
Ephestia kuehniella 25.02+0.02a 74.84 +4.48 a 9.64 +0.65 a*
Plodia interpunctella 24.03+£0.05¢ 2828 +2.11b 5.52+0.52 b*
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Konukcu biyiikliigiiniin ve bununla iligkili olarak
besin kalitesinin parazitoit tiirlerinin gelisim siiresini
etkiledigi diger bircok aragtirict tarafindan da
gosterilmistir (Sequeira ve Mackauer, 1992a; Harvey ve
Vet, 1997; Harvey ve Strand, 2003). Giindiiz ve Gilel
(2005) idiobiont parazitoit Bracon hebator’un ergin
Oncesi gelisim siiresinin konukgu tiiriine bagli olarak
degistigini ve Galleria mellonella {izerinde gelisen
parazitoitlerin ergin Oncesi gelisim siirelerinin  E.
kuehniella tizerinde gelisenlere gore daha kisa oldugunu
belirlemislerdir. Rivers ve Denlinger (1995) ii¢ farkli
sarcophagid tiirii ile yaptiklar1 ¢alismada Musca
domestica’da yetistirilen parazitoit Nasonia
vitripennis’in gelisim siiresinin daha uzun, viicut
biiyiikliigiiniin - ve veriminin daha az oldugunu
belirlemiglerdir. Farkli konukgu tiirleri igerdikleri
kaynaklar bakimindan kalitatif ve Kkantitatif olarak
farklilik gosterdikleri igin, parazitoitlerin bilyiime ve
gelismesinin yetistirildigi konukgu tiirline bagli olarak
degisiklik gostermesi dogaldir.

Parazitoit ergin disilerinde ovaryum gelisimi ve
yumurta iiretimi i¢in besin maddeleri gerekir (Wheeler,
1996; Heimpel ve ark., 1997; Ueno, 1999; Kapranas ve
Luck, 2008). Disiler ihtiyag duyduklar1 besin
maddelerinin bir kismini, ergin Oncesi geligimleri
sirasinda konukg¢udan bir kismini da ergin donemde
aldiklar1 besinlerden elde ederler. Pek c¢ok bocek
tirtinde karbonhidratlar, enerji ihtiyaglarini karsilamak
icin  veya g¢esitli metabolit Onciileri  olarak
gerekmektedir. Ayrica sinovigenik parazitoitlerde
karbonhidratlar digilerin yumurta iiretimi igin de gerekli
olmaktadir. Bu nedenle parazitoitler ozellikle ergin
donemde karbonhidrat eksikligine duyarli olurlar ve
dogada siirekli olarak nektar, polen, bitki dzsuyu gibi
karbonhidrat bakimindan zengin besin kaynaklarini
ararlar.

Bu c¢alismada, ergin parazitoit disilerinden elde
edilen  verimin, ergin oncesi gelisimlerini
tamamladiklar1 konukgu tiiriine ve besin (balli pamuk)
verilip verilmeme durumuna goére Onemli derecede
degistigi belirlenmistir (P < 0.05) (Cizelge 1). Besin
verilen gruplarda disi basina diisen birey sayisi C.
cautella’da ortalama 70.76 birey, E. kuehniella’da 74.84
birey ve P. interpunctella’da 28.28 birey olarak tespit
edilmistir.  Konuk¢u olarak  P. interpunctella
kullanildiginda elde edilen ortalama verim degeri diger
iki konukcudan elde edilen verim degerlerinden
istatistiksel agidan farkli bulunmustur (P < 0.05). Buna
karsihik C. cautella ve E. kuehniella’dan elde edilen
ortalama verim degerleri arasinda onemli bir farklilik
yoktur (P > 0.05). Cizelge 1 incelendiginde, besin
verilmeyen gruplardan elde edilen verimin beslenenlere
gore oldukca diisiik oldugu goriilmektedir. Besin
verilmeyen gruplarda disi bagina diisen birey sayisi C.
cautella’da ortalama 8.44 birey, E. kuehniella’da 9.64
birey ve P. interpunctella’da 5.52 birey olmustur.

Konukgu tiiriiniin parazitoitlerin verimi iizerinde
etkili oldugu diger arastiricilarin ¢aligmalarinda da
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gosterilmistir. Smith ve Pimentel (1969) iki farkli
konukguda ergin Oncesi gelisimini tamamlayan
parazitoit N. vitripennis’in dmiir uzunlugu ve veriminin
konukgu tiiriine bagli olarak dnemli 6lgiide degistigini
belirlemislerdir. Arakawa ve ark. (2004) yumurtalar
farkli biiyiikliikte olan ii¢ konukg¢u tiiriinde gelisen
yumurta parazitoiti  Trissolcus mitsukurii’nin ergin
viicut  biyikligi, Omir uzunlugu Vve verimini
kargilagtirmiglar ve konuk¢u biiyiikliigii arttikca ergin
parazitoitin belirlenen &zelliklerinde artis oldugunu
gostermislerdir. Sampaio ve ark. (2008) bes farkli
konukgu tiirinde yetistirilen afit parazitoiti Aphidius
colemani nin bilylkligiiniin ve uyumunun yetistirildigi
konuk¢u tiirliniin biiylkligi ile yakindan iliskili
oldugunu belirlemislerdir. Bu aragtiricilar  farkli
konukgu tiirlerinde yetistirilen ergin disi parazitoitlerin
yumurta yiiklerinin yetistirildikleri konukgu
biiyiikliigiinden ¢ok bu konukgularda gelisen parazitoit
larvalarinin besin maddelerini elde etme yetenekleri ile
iligkili oldugunu ileri siirmiiglerdir (Sampaio ve ark.
2008).

Beslenme parazitoitlerin verimi iizerinde etkili olan
bir diger faktordiir. Schmale ve ark. (2001) konak
Acanthoscelides obtectus larvalarinda yetistirilen g
farkli parazitoit tiirlinde beslenmenin her ii¢ parazitoit
tirinde de Omiir uzunlugu ve verimi artirdigin
belirlemislerdir. Bezemer ve ark. (2005) sinovigenik
ektoparazitoit Mastrus ridibundus’da ergin dénemde
beslenmenin, viicut biiyiikliighi ve tireme parametreleri
lizerindeki etkilerini arastirdiklart g¢alismada, besin
verilmeyen parazitoitlerin  diisiik  verime  sahip
olduklarini, daha az sayida konukguya saldirdiklarini ve
yumurtalarinin besin verilenlerin yumurtalarina gore
daha kiiciik oldugunu belirlemislerdir. Kapranas ve
Luck (2008) sinovigenik olan iki farkli parazitoit
tiiriinde konukg¢u yoklugunun, konukgudan
beslenmenin, beslenilen konuk¢unun biiyiikliigiiniin,
yumurta verimine ve ayrica besin tipinin parazitoitin

Omiir uzunluguna etkilerini arastirmiglardir. Bu
calismada, yalnizca karbonhidratla beslenenlerde
parazitoit yumurtalarinin neredeyse hi¢ yumurta

kalmayincaya kadar yavas yavas geri absorbe edildigi
gosterilmistir. Ayrica disilerin  beslendigi konukg¢u
bilyikligiiniin ve besin miktarinin olgun yumurta
sayisini artirdii, aghgm ise ergin Omiir uzunlugunu
biiyiik 6l¢iide sinirlandirdigt belirlenmistir (Kapranas ve
Luck, 2008).

3.2.  Konukcu tiriiniin omiir
uzunluguna etkisi

ergin  parazitoitin

Parazitoit V. canescens’in ergin Oncesi gelisimini
tamamladigi konukcu tiiriiniin ve ergin parazitoitlere
besin ve/veya konukcu verilip verilmemesinin ergin
parazitoitin Omiir uzunluguna etkisi ile ilgili deneme
sonuglari Cizelge 2’de verilmistir.

Cizelge 2’de goriildiigii gibi parazitoitin ergin dncesi
gelisimini tamamladigi konukgu tiirii, erginlere besin
verilip verilmemesi, besinle birlikte konuk¢unun
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bulunup bulunmamasi veya sadece konukg¢u verilmesi
V. canescens erginlerinin émiir uzunlugunu etkilemistir.
Parazitoit erginlerinden sadece konukgu verilenler ile
besin ve konukg¢u verilmeyenlerin ¢ok kisa yasadiklari,
bu iki gruptaki erginlerin O6miir uzunlugu
ortalamalarinin istatistiksel olarak birbirinden farkli
olmadigi goriilmektedir (P > 0.05) (Cizelge 2). Konukg¢u
verilen parazitoit erginlerinde; ergin parazitoite C.
cautella verildiginde ortalama 2 giin, E. kuehniella
verildiginde ortalama 1.92 giin ve P. interpunctella
verildiginde ortalama 1.92 giin yasadigi belirlenmistir.
Besin ve konukcu verilmeyen parazitoit erginlerinde
belirlenen Omiir uzunlugu sonuglar1 ergin oncesi
gelisimlerini C. cautella’da tamamlayanlar igin ortalama
2.94 giin, E. kuehniella’da tamamlayanlar i¢in ortalama
3.12 giin ve P. interpunctella’da tamamlayanlar igin
ortalama 3.24 giin olarak belirlenmistir.

Bu iki grubun aksine sadece besin verilen veya
konuk¢u ve besin verilen V. canescens erginlerinin

Omiir uzunluklar1 konukc¢u tiirine bagli olarak
degismistir (Cizelge 2). Sadece besin verilen fakat
konuk¢u verilmeyen erginlerden, ergin  Oncesi

gelisimlerini C. cautella’da tamamlayanlarin ortalama
47.48 giin, E. kuehniella’da tamamlayanlarin ortalama
48.70 gin ve P. interpuctella’da tamamlayanlarin
ortalama 40.74 giin yasadiklart tespit edilmistir. Bu
deneme grubundaki parazitoitlerin Omiir uzunlugu
verileri istatistiksel acidan degerlendirildiginde, E.
kuehniella veya C. cautella tirlerinden elde edilen
parazitoitlerin omiir uzunluklarinin birbirinden farkli
olmadig1 (P > 0.05) ancak P. interpunctella’dan elde
edilen parazitoitlerin diger iki konukgudan elde
edilenlere gore daha kisa siire yasadiklart belirlenmistir
(P <0.05).

Besin ile birlikte konuk¢u verilen gruplarda
parazitoit erginlerinin ortalama Omiir uzunlugunun
konukgu tiiriine bagl olarak degistigi tespit edilmistir (P
<0.05) (Cizelge 2). Bu grupta C. cautella, E. kuehniella
ve P. interpunctella’dan elde edilen erginlerin ortalama
Omiir uzunluklart sirasiyla 36.20 giin, 26.40 giin ve
10.64 giin oldugu ve bu degerlerin istatistiksel agidan
birbirinden farkli oldugu belirlenmistir (P < 0.05).

Parazitoitlerde ergin dncesi gelisimin tamamlandigi
konukc¢u tiiriiniin ve erginlerin beslenip

beslenmemelerinin 6miir uzunlugunu etkiledigi degisik
aragtiricilar tarafindan tespit edilmistir. Heimpel ve ark.
(1997) Aphytis melinus ile yaptiklari ¢alismada ergin
evrede bal ve konukcu ile beslenmenin ergin yasam
sliresini artirdigin1  belirlemiglerdir. Sood ve Pajni
(2006) parazitoit Uscana mukerjii tiirinde bal ile
beslenmenin ergin disi parazitoitlerin dmiir uzunlugunu
ve verimini artirdigini gostermislerdir. Isitan ve ark.
(2010) B. hebetor ile yaptiklar ¢alismada, sadece besin
veya besin + konukeu verilen erginlerin sadece konukgu
verilenlere gore daha uzun yasadiklarini
belirlemislerdir. Harvey ve ark. (2012) iki
hiperparazitoit tiirti ile yaptiklar1 ¢aligmada bal ve farkli
sekerlerle beslenmenin yalnizca suyla beslenenlere gore
Omiir uzunlugunu artirdigint gostermislerdir.

Yapilan c¢aligmalar V. canescens’in konukgudan
beslenemedigini ve pek ¢ok parazitoitte de oldugu gibi
diger boceklerden farkli olarak karbonhidratlardan lipit
sentezi yapamadigini gostermistir (Casas ve ark., 2003;
Visser ve Ellers, 2008). Sadece konukg¢u verilen
erginlerin, besin ve konukg¢u verilmeyen erginler gibi
kisa siire yasamalari agik olarak V. canescens
erginlerinin konuke¢u hemolenfinden
yararlanmadiklarini géstermektedir. Bu bulgumuz besin
kaynaklar1 olarak degisik arastiricilar tarafindan tim
parazitoit erginlerinde konuk¢udan beslenme olmadigini
gosteren bulgulara paralellik gostermektedir (Jervis ve
Kidd, 1986; Heimpel ve Collier, 1996). Besin ile
birlikte konuk¢u verilen erginlerdeki dmiir uzunlugunun
sadece besin verilenlerden daha kisa olmasi, bu gruptaki
disilerin  enerjilerinin ~ bir  kismini  bulunduklari
ortamdaki  konukguya yumurta birakmak igin
harcamalarindan  kaynaklanmis  olabilir. ~ Ureme
faaliyetinin ergin yasama siiresini etkiledigi géz oniine
alindigt zaman bu durumun sasirtict  olmadign
goriilecektir. Ergin oncesi gelisim sirasinda depolanan
bazi maddeler ergin hayattaki bazi biyolojik aktiviteleri
(Sequeira ve Mackauer, 1992b) etkilediginden, Omiir
uzunluklarinin parazitoitin yetistirildigi konukgu tiiriine
bagli olarak degismesi parazitoitin ergin dncesi gelisimi
sirasinda konukgulardan aldigi maddelerin kalitatif ve
kantitatif olarak farkli olmasina baglanabilir.

Cizelge 2. Konukgu tiiriinlin ve besin sartlarinin parazitoit Venturia canescens’in 6miir uzunluguna etkisi

Omiir Uzunlugu (Giin) (Ort + SH)

Besin-konuk¢u durumu

Parazitoitin Yetistirildigi Konuk¢u Tiirii

Cadra cautella

Ephestia kuehniella Plodia interpunctella

Besin + konukgu yok 294+0.12cA
Sadece konuk¢u 2.00+0.08 cA
Sadece besin 4748 £1.19 aA
Besin + konukgu 36.20 £2.00 bA

3.12+£0.09 cA 324+£0.12cA
1.92+0.09 cA 1.92+£0.11 cA
48.70 £ 1.23 aA 40.74 + 1.64 aB
26.40+1.61 bB 10.64 + 0.63 bC

Ayni satirda ayni biiyiik harfi, ayn1 siitunda ayni kiigiik harfi tasiyan ortalamalar arasindaki fark 6nemsizdir (P > 0.05)

4. Sonug

Biyolojik miicadele ajam1 olarak kullanilacak

parazitoitlerin  etkinliklerinin artirilmast  ve kitle
iretimlerinin etkili sekilde yapilmasi i¢in konukgu
uygunluklarinin  belirlenmesi gerekmektedir. Ciinki
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parazitoitlerin ergin 6ncesi gelisimlerini basarili bir
sekilde tamamlayabilmeleri konuk¢unun uygunluguna
ve kalitesine baghidir. Konuk¢u uygunlugunda,
konuk¢unun biiyiikliigii, yasi, evresi, parazitoit birden
¢ok konukcuda gelisimini tamamlayabiliyorsa konukcu
tir,, konuk¢unun daha oOnce parazitlenmis olup
olmamasi, konuk¢unun parazitlenme sonrasi besinsel
yonden parazitoit larvalarinin gelisimi i¢in uygun hale
getirilmesi gibi faktorler onemli rol oynar. Kaliteli
konukgularda gelisen parazitoitlerin larval gelisimleri
stiresince depoladiklar1 temel besin maddeleri, onlarin
ergin olduktan sonra dmiir uzunlugu ve verim gibi bazi
onemli hayatsal faaliyetlerini dogrudan etkiler.

Bu calismada soliter bir parazitoit tiiri olan V.
canescens Lepidoptera takimima ait ti¢ farkli konukc¢u
tirdt  kullanilarak  yetistirildiginde,  parazitoitin
yumurtadan ergine kadar olan gelisim stiresi, verim ve
ergin Omiir uzunlugu gibi Ozelliklerinin konukcu
tirlinden etkilendigi belirlenmistir. Ayrica,
parazitoitlerin  ergin  olduktan  sonra  beslenip
beslenmemesinin de verim ve 6miir uzunlugu {izerinde
etkili oldugu gosterilmistir. Calismadan elde edilen
gelisim siiresi, verim ve Omiir uzunlugu ile ilgili
sonuglar birlikte degerlendirildiginde, C. cautella
tiirlintin V. canescens i¢in diger konukgulara oranla daha
uygun bir konuk¢u oldugu séylenebilir. Ancak
calismadaki parazitoit-konukgu iligkilerinin daha iyi
degerlendirilebilmesi igin farkli konukgu tiirlerinin ve
bu konukgularda yetistirilen parazitoitlerin
biyokimyasal analizlerin yapilmasi ve her iki grupta da
protein, lipit ve karbonhidrat gibi temel besin
maddelerinin kalitatif  ve kantitatif ~ agidan
degerlendirilmesi gereklidir.
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ABSTRACT

This study was carried out to reveal the sources of communication and social network of organic and Keywords:
conventional hazelnut producers in Samsun province. The primary and basic material of the study is the Organic agriculture
data obtained from the surveys, interviews and observations of the organic and conventional hazelnut Social network analysis
producers in Camlica, Yiiksekyayla villages and Agcagiiney town. Both producer groups were Organic hazelnut
compared in terms of their social networks and communication channels especially on the use of Turkey

different fertilizers by making suggestions on how to develop it.

The results of the research showed that socio-economic status of the organic hazelnut producers was

better than conventional producers in terms of land size, income, cooperation capacity, risk

management and agricultural supports. Social Network Analysis (SNA) has shown the graphs of

communication networks among the producers, their relationships with different public, private and

mass media information sources and especially revealed leader farmers whom functioned as source of

information transfer (or even blocker) among them.

The relationships in organic hazelnut producers’ communication network in the village are strong,

dense and information sources are varied. On the contrary, the relationships in communication network

of conventional hazelnut producers were looser, strong and information sources were uniform. The

main source of technical information for both groups of producers was the experienced leader farmers;

as for organic producers, the heads of the local organic producers' union was the main information

source in terms of commercial, legal and organizational aspects. In other words, both organic and

conventional producers rely on knowledge and experience of producers who take on the role of opinion

leader within the village. Therefore, innovation and knowledge transfer to farmers can be delivered

through these opinion leaders.

As a result of the research, it can be said that institutional information sources do not adequately support

organic and conventional hazelnut growers. Thus, organic producers developed their local knowledge

source based on their on-farm trials and experiences and shared this knowledge within their peer

groups. However, this information needs to be supported with scientific findings.

Samsun ilindeki organik ve konvansiyonel findik yetistiricilerinin sosyal aglarinin
karsilastiriimasi

Anahtar Kelimeler:

OZET . . . . . . Organik tarim
Bu caligma, Samsun ili Terme ve Carsamba ilcelerindeki organik ve konvansiyonel findik Sosyal ag analizi

yetistiricilerinin giibre kullanimi konusundaki iletisim kaynaklar1 ve sosyal agini ortaya ¢ikarmak, agin Organik findik
isleyisini, agdaki aksakliklar1 ve daha iyi isleyen bir ag gelistirmek i¢in neler yapilabilecegini ortaya
cikarmak amaciyla yapilmistir. Aragtirmanin birincil ve temel materyalini Camlica, Yiiksekyayla koyleri
ile Agcagiiney beldesindeki organik ve konvansiyonel findik yetistiricilerinden anket, miilakat ve
gozlem yoluyla elde edilen veriler olusturmaktadir. Organik ve konvansiyonel findik yetistiricilerinin
olusturduklart iletisim aglar1 sosyal ag analizi ile incelenerek karsilastirilmistir.Aragtirma sonucuna
gore; organik ve konvansiyonel findik yetistiricilerinin kdy i¢i (informal) bilgi kaynaklari 6nder
ciftcilerden; kdy dist (formal) bilgi kaynaklari ise kamu kurum ve kuruluslarindan olugmaktadir.
Organik findik yetistiricileri kdy i¢i iletisim ag1; sik, iligkiler kuvvetli ve bilgi kaynaklar ¢esitli iken

Tiirkiye
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konvansiyonel findik yetistiricilerinin koy i¢i iletisim ag1 daha gevsek, iliskiler kuvvetli ve bilgi
kaynaklarinin tek diize oldugu tespit edilmistir.Arastirma sonucunda, kurumsal bilgi kaynaklarinin
organik ve konvansiyonel findik yetistiricilerini yeterince desteklemedigi tespit edilmistir. Organik
tireticiler kendi deneyim ve tecriibelerini kendi aralarinda paylagmaktadirlar. Koy icerisinde var olan
yerel bilgi bilimsel bilgi ile desteklenmelidir. Hem organik hem de konvansiyonel iireticilerin kdy

icerisinde fikir 6nderi roliinii iistlenen ireticilerin bilgisine ve tecriibesine giivendikleri belirlenmistir.

© OMU ANAJAS 2018

Bu sebeple, ciftcilere yenilikler ve bilgi transferi bu fikir dnderleri araciliiyla ulastirilabilir.

1. Introduction

Accessing information of producers and consumers
are faster and easier because information and
communication technologies have begun to be used at
all branches of industry in recent years. The information
is used in the whole production process as well as it
should be used in modern production systems. Although
intensive use of information makes the production
process healthier, it brings some challenges at the same
time. The most important issues are about how the
producers or consumers get the information through
which channels, what the factors preventing access to
information and how these factors prevent producers
from accessing the information easily. These factors
need to be identified and analyzed.

The organic products market is expanding with the
consumers’ increasing interest in organic products.
Although the inputs are not used intensely in organic
farming compared to the conventional farming,
accessing to the accurate and up-to-date information on
the pest management, markets and input demands are
very important for the sustainability of organic farming.
In other words, the organic farmers’ accessing to the
information at each stage of the production system is
important for the development of the organic marketing
system.

The transition to organic farming in countries around
the world has begun with traditional agricultural
products of those countries. Dried fruits and nuts are the
first ever organically produced products in Turkey.
Today, over 42.000 farmers are involved in organic
farming by producing approximately 216 different
products in 380.000 hectares of land (Demiryiirek,
2011). Turkey exports organic products to more than 36
countries and more than 41% of organic product export
(in value) is made to Germany (Demiryiirek and
Aydogan, 2010).

Organic hazelnut cultivation in Turkey began with a
German company’s demands for organic hazelnut in
Camlica village in Terme district of Samsun. Organic
hazelnut production is the most-produced product in
20.2 hectares production area in Samsun Province.
Organic hazelnut production is heavily made in Camlica
and Yiiksekyayla villages in Terme District and in
Agcagliney Town in Carsamba District of Samsun
Province (Yetgin, 2010). The amount of organic
hazelnut production in Samsun Province corresponds
approximately to 10% of the Turkey’s organic hazelnut
production (Aydogan, 2012).

Samsun province has an important place in the
organization of organic hazelnut producers and creation

of marketing channels as well as organic hazelnut
farming. The first organic producers association has
been established in Terme district of Samsun province
in Turkey. Terme Organic Agriculture and Hazelnut
Producers Association, Yiiksekyayla Village Cultural
and Solidarity Association, Carsamba Organic Hazelnut
Producers Association and Yukar1 Aksu Organic
Village Farm Project have completed their organization
process in terms of organic farming in the Samsun
province. Local administrations and public institutions
provided opportunities to consumers to reach
organically produced products by providing the
necessary support.

This study deals with the organic and conventional
hazelnut farmers’ basic information sources on using
fertilizer that was the most commonly used input in
production, communication structure, the structure of
relations  between  producers, bottlenecks and
opportunities in the social networks.

2. Literature Review

In agricultural extension researches, determining the
transfer of information in the channels among the
producers, input suppliers and other stakeholders is
important. It is also important to identify key farmers in
the network —the leader farmers in other words- their
effects on the network and the role of leader farmers on
the transfer of information between the producers and
resources. For this reason, Social Network Analysis
(SNA) is used to explain relationships based on
information transfer between farmers through which the
channels they have learned, whether the communication
channels works good or not, and if there are any flaws
about communication channels.

The first studies on organic farming were introduced
in the 1920s and the time period in which these studies
were conducted are divided into different sub-
categories. These periods can be examined in three
periods. The studies between 1970s and 1980s are the
pioneering studies (Bellon and Tranchant, 1981;
Gautronneau et al., 1981); the studies between 1990s
and the early 2000s are on organic farming
specialization (Padel et al., 1999; Padel, 2001;
Demiryiirek, 2000); and the recent studies are complex
and detailed studies.

In the first period of organic farming studies, the
basic production techniques and economic performance
of organic farming (Sebillotte, 1997) have been
examined in terms of social, economic and
environmental factors (Bellon and Tranchhant, 1981). In
examination of organic farming from sociological
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perspective addressed the organic farmers’ attitude and
practice (Le Pape and Remy, 1988). These studies were
about evaluating organic farming as an alternative
agricultural technique that can be applied (Gautronneau
et al., 1981), encouraging transition to organic farming
and the studies that show the social and geographical
factors in transition to organic farming (Lamine and
Bellon, 2008).

In the second period of organic farming studies,
rules and institutions of organic farming was started to
define. The studies focused on technical issues of
organic farming evaluation such as the effects of
biological diversity, nutrient cycling, and energy
consumption, specialization of organic farming (Allard
et al.,, 2001) and struggling with plant pests and
fertilizing.

The most recent period of organic farming studies
consists of multi-dimensional studies integrated with
other branches of science based on the models
investigating production and market structure (Ataseven
and Erdogan, 2008), sustainability in agriculture
(Turhan, 2005) and policy analysis (Demiryiirek and
Bozoglu, 2007).

Considering the methods of the studies on organic
farming (Aydogan, 2012), it is seen that the studies are
conducted within three basic method frameworks as the
following: experimental studies; the comparative studies
based on the data collected from farms (Lampkin and
Padel, 1994; Cisilino and Madau, 2007; Nieberg and
Offerman, 2000); and model based studies.

The studies on comparison of organic and
conventional producers focuses on socio-economic
issues (Padel, 2001; Pimental et al., 2005; Demiryiirek
and Ceyhan, 2008), sustainability (Greer et al., 2008;
Cisilino and Madau, 2007; Reganold et al., 2001; Rigby
et al, 2001), adoption of innovations (Padel, 2001),
motivation (Lamine and Bellon, 2008), and risk
attitudes (Demiryiirek et al., 2006).

In the studies that compare organic and conventional
farming, data are obtained from early conducted studies
(Demiryiirek,  2010) and  producers  through
questionnaire forms by face to face interviews (Padel,
2008; Demiryiirek et al., 2006; Demirytirek and Ceyhan,
2008).

When the analysis methods of previous studies are
examined, it is seen that most of the studies used only
the descriptive statistics (Padel, 2008); however, some
studies used more complex methods. These studies are
seen to have used the SWOT analysis (Parrott et al.,
2005), information scores (Demiryiirek, 2010),
sustainability index and social network analysis
(Demiryiirek, 2004).

In order to make a proper evaluation, the subject and
nature of the relationships between organic farmers in
the same or other regions should be taken into
consideration. The previous studies showed that the
organic producers did not act alone, constituted groups
among themselves and these groups were effective in
decision making process (Lamine and Bellon, 2008). In
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some studies, the organic farmers’ form of agricultural
production is seen as a marginal group by evaluating it
as the reverse of the conventional agricultural
production (Michelsen, 2001). Similarly, organic
farmers share their production-related experiences
within the network and this sharing increases the
interaction. Complicated social patterns in rural areas
can be examined at micro-levels through the analysis of
dynamic social network (Demiryiirek, 2010).

As shown in the literature review, the studies that
analyze the information sources on the use of the input
are confined to the comparisons between the organic
and conventional farming. Therefore, the study has been
conducted to contribute to the literature by adding
original values.

3. Materials and Methods
3.1. Study area

This study was carried out in three different areas in
Samsun Province as Agcaguney town in Carsamba
district, Camlica and Yiiksekyayla villages in Terme
district in 2012. Camlica village is one of the first areas
in which organic hazelnut production has been started in
Turkey. Organic hazelnut production in Camlica village
began with organic hazelnut demand of a German
organic marketing company in 1993. The first organic
hazelnut producers association in Turkey was
established in Camlica village by organic hazelnut
producers. Transition to organic farming in
Yiiksekyayla village has been carried out with the
project of EU Capacity Development for Transition to
Organic Agriculture. Within the scope of the project, the
hazelnut producers were trained to adapt their skills to
organic farming. Transition to organic farming in
Agcagiiney town has been carried out with the project
of Conservation of Land for Environmental Purposes
(CLEP). Transition to organic farming has been
mandated in this town located in the basin of
Gokeegakmak dam. In Turkey, conventional farming is
not allowed in the basins of dams that provide drinking
water. These areas were chosen purposefully due to the
differences in the farmers' and settlements’ transitions to
organic agriculture.

3.2.  Interviews and sampling

The sampling of the research is composed of organic
and conventional hazelnut producers in Agcagiiney
town, Yiiksekyayla and Camlica villages in Samsun
province. The conventional producers were selected
from the same location as organic producers in order to
make a comparison in terms of socio-economic
characteristics, information sources and networks. Data
were collected using structured interviews with 57
randomly selected conventional hazelnut producers and
all 55 organic hazelnut producers in the study area. To
ensure reliability and validity, a pilot survey was tested
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on a small group (10 organics and 10 conventional
producers) to test and modify the interviews before
conducting the main field study. Cronbach alpha was
used as an index of internal reliability or consistency for
a set of questions and an alpha value of 0.71 or higher
was considered to indicate an acceptable level of
internal reliability.

3.3.  Statistical methods

The data obtained from survey forms were coded in
an SPSS file. To compare organic and conventional
hazelnut producers in terms of socio-economic
characteristics, the variables were divided into two
groups according to whether they show normal
distribution or not. The parametric tests (e.g. the
Student’s t-test) were used to test normally distributed
variables and the nonparametric tests (e.g. chi-square)
were used to test variables with non-normal distribution

compare the structures of the networks, in order to
determine the leader farmers in the network and to
interpret other implications related to the network
theory. SPSS software was used to execute Student’s t-
test and chi-square test, while Pajek was used to execute
SNA statistics and to visualize the networks.

4. Results
4.1. Socio-economic characteristics

Both organic and conventional hazelnut producers
were over 50 years of age (Table 1), and there was no
statistical difference between their ages (p > 0.05). In
other words, it can be said that age is not effective on
the identifying production system. The results related to
the age variable were similar with the results of
previous studies conducted in the same area
(Demiryiirek, 2000; Demiryiirek, 2010) and the studies

in this research. in other regions (Rahman and Yamao, 2007).

Social network analysis (SNA) was also used to
Table 1. Comparison of socio-economic characteristics

. Organic producers  Conventional producers T test
Variables Mean  Std dev. Mean Std dev. p
Age (years) 56 13.3 53 115 -
Education time (years) 6.7 2.9 6.3 25 -
The presence of land (da) 49.1 44.5 33 235 *
The presence of leased land (da) 3.3 12.3 0.4 3.3 *
Hazelnut production area (da) 47.5 44.3 30.9 19.7 *
Need for external labor force (people) 79.3 77.5 52.1 46.2 *
Hazelnut sales price (TL/kg) 4 0.3 3.8 0.2 *
The share of agricultural income in total income (%) 53.9 - 42.4 - *
Agricultural insurance coverage status (%) 9.1 - 1.8 - *

Although the education level of the organic hazelnut
producers is expected to be higher than the conventional
hazelnut producers (Demiryiirek, 2000; Demiryiirek,
2010; Padel, 1994; Padel, 2001), no statistical difference
was found in terms of education levels (p > 0.05). Due
to the demographic structure of the region, only people
over a certain age have lived in the villages. Therefore,
education levels of both organic and conventional
hazelnut producers were similar.

Organic and conventional hazelnut producers were
compared in terms of land size, leased land size and size
of hazelnut production area and it has been found that
organic hazelnut producers had more farming lands
(p>0.05). Organic hazelnut producers have increased
their current land size through leasing. The organic
hazelnut producers allocated most of their land size to
organic hazelnut production compared to conventional
hazelnut  producers (p>0.05). Organic hazelnut
producers had bigger land size than conventional
hazelnut producers. This can be explained with the fact
that the organic marketing company wants to be the
object of less organic hazelnut producers. Therefore, the

organic marketing companies prefer to contract with the
organic hazelnut producers having bigger hazelnut
production area (Demiryiirek, 2010).

The sales price of organically produced hazelnut was
higher than conventionally produced hazelnut (p<0.05).
Due to the marketing problems and insufficient demand,
organic hazelnut producers could only sell 18.2 % of
their organic hazelnut products as organically.
Nevertheless, differences between the sales prices of
organic and conventional hazelnut were based on
contract farming model in organic farming. Even if
organically produced hazelnuts are sold conventionally,
the sales price may be higher. Producers that produce
organic hazelnut needed for 65 % more external labor
forces compared to the producers producing hazelnut
conventionally (p<0.05). This situation could be
explained by the increased use of lime, manure and
organic fertilizers in organic hazelnut farming. These
plant maintenance applications require the use of
intensive labor. Organic hazelnut producers’ share of
agricultural revenues in their total farming revenue was
statistically ~different from conventional hazelnut
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producers’ share of agricultural revenues in their total
enterprise revenue (p<0.05). Economic performance of
organic hazelnut producing was better than conventional
production thanks to providing additional premium for
organic farming, purchase and price match guarantee in
contract farming in organic hazelnut production,
obtaining certification premium as a grant and not using
chemical inputs in organic farming. In both organic and
conventional production systems, willingness to take
out insurance was low but the number of organic
producers who took out insurance was higher (p<0.05).
The reasons for taking out insurance were statistically
different between organic and conventional hazelnut
production systems. According to organic hazelnut
producers, they did not have enough information about
agricultural insurance and the insurance premiums were
expensive. As for conventional hazelnut producers, they
did not need the taking out insurance and they had land
ownership problems. In other words, in conventional
production system the ratio of joint land using was
higher than organic production system. 16% of organic
producers stated that they would take out insurance in
the next production periods. Organic hazelnut
producers’ willingness to join agricultural organizations
differed statistically from conventional hazelnut
producers’ willingness. Organic hazelnut producers
establish their own agricultural organizations (e.g.
union, association, cooperative), while conventional
producers were not organized by themselves and their
willingness to join  pre-established  agricultural
organizations was lower.

4.2. Communication networks and measuring of social
capital

Analyzing the communities’ social networks
contributes to the development of understanding of the
dynamics and relationships within the community. In a
social network, some actors may have more contacts
than others and some of them may be in a position to
control the transfer of information among groups. These
central actors can access information easier than others
and they may have good opportunities to spread the
innovations thanks to their position. The concept
“central actor” refers to leader farmers. Demiryiirek
(2010) states that the leader farmers in rural
communities have important roles such as accelerating
the spread or blocking of innovation and impressing
other people.

In this study, the networks consist of organic and
conventional hazelnut producers, the actors outside the
village and public domain workers/institutions.
Individual statistical tests were used to make inferences
about the network. Density and degree centralization
scores were calculated to make inferences about the
graph. The degree score was calculated to make
inferences about the central actor role among the leader
farmers. In any networks, the actor who had the highest
score was determined as “central actor”.
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4.2.1. Interaction network

In the study, organic and conventional hazelnut
producers were likely to exchange information with
each other because they have been selected from same
study area. According to this approach, organic and
conventional hazelnut producers living in the same
social environment were considered as a network. The
network was named as interaction network. In this
network, the communication channels used by organic
and conventional hazelnut producers and their
information sources on technical issues such as farming
and input usage investigated. In the interaction network,
there were 55 organic hazelnut producers, 57
conventional hazelnut producers and 65 external
sources. In Figure 1, organic producers, conventional
producers and external information sources were
respectively shown in green, red and yellow to see the
relationships between producers and all other actors. In
the same way, the actors were indicated by circle and
the relationships between the actors were indicated by
arrows. The size of circles indicates the severity of the
actors.

In the interaction network, 174 out of 177 actors
shared information with at least one actor. One organic
and three conventional hazelnut producers were isolated
in the interaction network. In other words, there were
four actors exchanged information regardless of other
actors. The interaction network density is 0.0103.
Network density score changes between 0 and 1 (Mrvar,
2011). While zero (0) means that there is no relationship
among the actors, one (1) means that every actor has
relationships with all other actors in the network. The
interaction network’s density indicates that the number
of relationships between the actors is very lower than
the number of probable relationships. In terms of the
network density, it can be concluded that there is no
intensive technical information exchange between the
actors. The interaction network is a low-density
network. In other words, this network has a very low
tendency to create social capital. The frequency rate of
the relationship established between the actors in this
social network is realized as 1.03%. Every actor
approximately communicates with 3.64 actors in
organic and conventional hazelnut producers’
interaction network. Innovations, information and
services related to the use of fertilizer and hazelnut
cultivation begin to spread through the group leaders of
each village. The actors gather around certain opinion
leaders and they adopt these opinion leaders as main
information sources (Figure 1).

In addition to organic hazelnut producers, these
central opinion leaders have high organizational
involvement. On the other hand, the official agricultural
consultant in Agcagiiney town is the main information
source for many actors in the network. Having looked at
the interaction network, it is seen that there are multiple
groups and central actors.

In Figure 1, sixteen central actors were identified in
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the network. Demographic characteristics of the central
actors are as follows: the actor 143 is a retired
agricultural engineer and now freelance agricultural
consultant. The actor 130 is an agricultural engineer and
official agricultural consultant employed by the
Ministry —of  Agriculture and Forestry  within
Development Project of Agricultural Extension (TAR-
GEL). He is the only information source of the vast
majority of both organic and conventional hazelnut

producers. The actor 34 is the former president of
organic hazelnut producers association and shifted from
organic hazelnut farming to conventional hazelnut
farming. Except these three specific central actors, all
the central actors are organic hazelnut producers.
Having analyzed the general characteristics of the leader
actors in the interaction network, it is seen that
leadership traits and technical information are the key
factors of being leader farmers (Table 2).
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Figure 1. General interaction network

Table 2. Characteristics of leader farmers

Actor number Characteristics

88 Elected village headman

98 Imam (religious leader) of the village

95 Elected village headman

100 President of Terme Organic Hazelnut Producers Association

63 Head of the village development co-op.

71 Deputy president of Terme Organic Hazelnut Producers Association, imam of the village and
company representative.

123 President of Carsamba organic hazelnut producers association

106 Elected village headman

114 Elected village headman

78 Organic producer with very high technical knowledge

66, 64, 75 Organic producers with high technical knowledge

In interaction network, there is only one experienced and reliable.

conventional hazelnut grower who played the role of
leader farmer. The farmer is a former organic hazelnut
producer and the founder of Terme Organic Hazelnut
Producers Association. As shown in Figure 1, organic
and conventional hazelnut producers consult to the
farmers who have high technical knowledge and to the
agricultural  organizations’ executives who are

In addition to network density and degrees of actors
in a social network, strength of the relationships
between the actors should also be analyzed. In this
study, strength of the relationships between the actors
was determined by multiplying the frequency of
meetings and utility scores. Although the density of the
interaction network and frequencies of relationships in
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that network is low, the relationships are strong between
the actors. In other words, the socially tied actors highly
depend on the decisions of each other. Disruptions and
obstacles during information transfer are extremely low.
Strong relationships between the actors mean relatively
high density and high commitment. In a community,
weak ties between the actors may create new
opportunities and new ideas for individuals. The strong
relationships in a network make the introduction and
dissemination of new information harder. In other
words, existing information constantly circulates in the
network and strong relationships make the new
information difficult to enter into the network to a
certain extent.

The interaction network was divided into two sub-
networks as formal and informal information sources in
order to investigate how the organic and conventional
hazelnut producers interact with each other and whether
there is a difference between the referenced information
sources

4.2.2. Informal information sources’ networks

Communication networks in the village can be
defined as networks of face-to-face relationships formed
by kinship, friendship or neighborly relations. All actors
in these networks know each other (Hoang et al., 2006).
In this part of the study, organic and conventional
hazelnut  producers’ informal networks  were
respectively analyzed and then compared.

Organic hazelnut producers’ informal information
sources network consisted of 55 organic hazelnut

producers and 2 actors outside the villages (Figure 2).
The network density is 0.05 and the average degree is
5.1. In other words, the ratio of actors’ communication
with each other in organic hazelnut producers’ network
realized as 5.1%. This network’s density is higher
compared to the interaction network density (Section
4.2.1).

It has been determined that the actors in organic
hazelnut producers’ informal information sources
network exchange information with the actors in the
same village. There are three sub-groups in the informal
network. In geographically urban areas, family and
neighborly relations are important factors on the
formation of these sub-groups. The generated
information in the organic hazelnut producers’ informal
network and hence the social capital were transferred to
the sub-groups by leader farmers and executives of
agricultural organizations. The farmers in every sub-
group communicated only with the actors in their own
group. The leader of every sub-group communicates
with the leaders of other sub groups. At the same time,
information owned by group leaders can be spread
quickly due to the strength of relations between the
groups.

The communication between the sub-groups is
provided through the producers on the boards of the
organic hazelnut producers union. The communication
in the sub-groups was provided through the leader
farmers whom they are trusted for their technical
knowledge, skills and kinship relations. In contrast to
the interaction network, external actors were not

| \.
| \
o b,

Figure 2. Organic hazelnut producers in the village: (informal) communication sources
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consulted to as a source of information in organic
hazelnut producers’ informal network. Briefly, organic
hazelnut producers exchanged information only with
organic hazelnut producers. The official agricultural
consultant (57) and freelance agricultural consultant
(55) were the leaders in their own sub-groups; however,
they had no connection with other groups. Organic
hazelnut producers in Camlica village were connected
by kinship relations. Organic hazelnut producers in
Yiiksekyayla and Agcagiiney towns were connected by
neighborly relations and organizational relations.

The central actors in conventional hazelnut
producers’ informal network were the central actors in

the organic hazelnut producers’ informal network
(Figure 3). As shown in Figure 3, conventional hazelnut
producers were symbolized with circle and organic
hazelnut producers were symbolized with square. There
were three basic sub-groups and small groups in these
basic groups in the conventional hazelnut grower’s
network. It can be said that the settlement was effective
on the formation of these three sub-groups. In the
conventional hazelnut producers’ informal network, the
leader of every group was an organic hazelnut grower
and exchange of information between the groups was
provided by the organic hazelnut producers.

Conventional hazelnut producers’ informal network
density was 0.015 and average degree was calculated as
2.67. In other words, the ratio of actors’ communication
with each other in conventional hazelnut producers’
network realized as 1.5%. This ratio was lower than the
organic hazelnut producers’ informal network density. It
can be said that organic hazelnut producers had more
information sources compared to conventional hazelnut
producers. The existing limited relationships between
the actors were strong although information exchange
was not common in both organic and conventional
hazelnut producers’ informal networks. It can be
summarized that the farmers in the study area did not
consult to the leader farmers so often; however, when
they did so, they highly relied on the information
provided by the leader farmers. It can be interpreted that
the formation of informal networks depends on Kkinship
relations, neighborly relations or elements of mutual
trust. Therefore, disruptions and obstacles during the
transfer of knowledge in the village were extremely
low. While information sources in the organic and
conventional hazelnut producers’ informal
communication networks were different from each

Figure 3. Conventional hazelnut producers’ informal network

other, formal information (external) sources were
similar. Both organic and conventional hazelnut
producers consulted to the official extension services
according to the principle of proximity. Generally,
hazelnut producers’ external information sources were
agricultural district offices.

5. Discussion

The syntheses obtained from the research results and
recommendations for solving the problems addressed by
the research are introduced in this section. Organic
farmers’ organizations should be encouraged and
supported for the protection of the farmers’ economic
interests and to help them have an active role in organic
market.

The farmers in the organic hazelnut producers’
network should be supported with more technical
information provided by the sources outside the group;
it has been seen that the new information does not flow
sufficiently. Organic hazelnut producers should be
provided with government extension services in order to
reach new or alternative information. Another solution
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suggested for organic hazelnut producers is to obtain the
new information they need through their organizations
and private agricultural consultants.

The new information and innovations are introduced
and disseminated into organic and conventional
hazelnut producers’ network by head of producers’
union, religious leader (imam), elected headman of the
village or opinion leaders whom they are trusted for
their technical knowledge. Therefore, transferring new
information from external resources should be carried
out by the leader farmers into this networks.

Based on the research findings, it has been
determined that conventional hazelnut producers consult
to the organic hazelnut producers. Taking organic
hazelnut producers as a model can yield more effective
results for conventional hazelnut producers in order to
help conventional farmers adopt more eco-friendly and
sustainable farming techniques.

In the research area, a correlation has been found
between the fertilizer supply source and the actors’
information sources. Conventional producers’ main
purchasing source is the fertilizer dealers. Therefore, the
fertilizers should be sold based on the results of soil
analysis in order to transfer the information of proper
fertilization to farmers by fertilizer dealers
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ABSTRACT

Rice is a staple crop grown in the world especially in the Asian region. The rice faces with different
biotics and abiotic stress factors, especially drought stress. Turkish upland rice is one of the special rice
types grown on drought stress condition, having a large potential value. Our aim was to analyse the
effects of different concentrations of BAP+NAA and KIN+2,4-D combination on rice grown in vitro
condition. For this purpose, mature seeds of Turkish upland rice were selected as starting material for
direct/indirect regeneration response in serial treatment. The best medium for induction of shoot
regeneration was MS; supplemented with 1.5 mg L™t BAP and 0.5 NAA mg L%, The results showed
that the maximum callus formation (65.54 %) was obtained on MS medium containing 2.4-D (2.0 mg L-
1) within 21 days from nodes. With this study, we have developed a plant tissue culture for Turkish
upland rice, suggesting positive methods for rice biotechnology.

Farkli biiylime diizenleyicilerin Tiirk kir ¢eltigi rejenerasyonuna etkisi

OZET

Celtik bitkisi, tiim Diinya’da ve ozellikle Asya kitasinda yetisen temel bir Griindiir. Celtik, kuraklik
stresi gibi farkli abiyotik ve biyotik stres faktorleri ile kars1 karstyadir. Tiirk kar geltigi, kuraklik stres
kosullarinda yetisen ve biiyiik bir potansiyele sahip olan iistiin ¢eltik tiirlerinden biridir. Bu ¢aligmanin
amaci, BAP + NAA ve KIN + 2.4-D kombinasyonunun farkli konsantrasyonlardaki in vitro kosullarda
yetistirilen geltik iizerindeki etkilerini incelemektir. Bu amacla, baglangi¢ materyali olarak olgun c¢eltik
tohumlar1 kullanilmis olup direkt ve indirekt rejenerasyon sonuglari kaydedilmistir. Govde
rejenerasyonu indiiksiyonu igin en iyi ortam, 1.5 mg L't BAP ve 0.5 NAA mg L ile desteklenmis MS1
olmustur. Sonug olarak, gévde nodlarin 21 giin iginde 2.4-D (2.0 mg L) igeren MS ortamu iizerinde
maksimum kallus olusumunun (% 65.54) elde edildigini kaydedilmistir. Bu ¢aligma ile Tiirk kir ¢eltigi
icin doku kiiltiirii optimizasyonu gelistirirmistir ve geltik biyoteknolojisi a¢isindan pozitif metotlar
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1. Introduction

Cultivated rice is world’ single most important grain
(Horuz, 2014). Rice is stable food for more than half of
the Asian consumption. Upland rice, a dry farming
ecotype of cultivated rice, is commonly directly seeded
without a water layer cover. Additionally, upland rice is
one of special rice types grown on limited irrigation
conditions (Din et al., 2016; Kaya et al., 2017). The rice
is proper for low-lying, hilly countryside, rainy
mountainous areas and waterlogged upland regions, and
rice paddy fields with limited water irrigation (Jahan et
al., 2017).

Furthermore,
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the upland rice is more drought

resistant than lowland rice. In addition, Jahan et al.,
(2015) have been highlighted to identify the genetic and
biochemical mechanisms helping rice to overcome with
toxicities of toxic substance like iron ions. Thus, given a
global shortage of water resources, the drought resistant
properties of upland rice make it ideal for sustainable
rice production and food security. Abiotic stress such as
drought stress is an important issue for rice production
around the world due to lower productivity as compared
with flooded rice. Furthermore, 12 % of global paddy
production is upland rice. The increases in world rice
production over the past years has been resulted from
successes in research and the transfer of biotechnology.
However, these successes had virtually much effect on



Kaya and Karakiitiik /Anadolu Tarim Bilim. Derg./Anadolu J Agr Sci 33 (2018) 226-231

upland rice production in the world (Karakiitiik, 2017).
Also, recently years, new upland rice cultivars have
been developed on around the world (Din et al., 2016).
Some of the cultivars show high drought tolerance
(Yang et al., 2004) and high yield potential (Bouman et
al., 2006).

Upland rice improvement, the applications of
biotechnological methods are limited by the availability
of in vitro plant regeneration approaches (Din et al.,
2016). On the other hand, plant tissue culture is one the
most important steps of plant regeneration and gene
transfer among modern methods (Kaya et al., 2013). In
addition, several strategies need to be devised to
improve upland rice productivity via the conventional
breeding methods along with recent achievement in
biotechnological breeding to balance the world
consumption of rice (Shahsavari, 2010; Shahsavari et
al., 2010). For the reason, upland rice genetic
transformation needs to be applied to address abiotic
factors such as drought stress, hindering the upland rice
production. The upland rice genetic transformation
systems require an essential step of in vitro plant
regeneration from explant of upland rice.

Until now, several reports have been shown in vitro
regeneration of upland rice especially Malaysian upland
rice(Din et al., 2016; Zhao et al., 2011; Shahsavari,
2011; Shahsavari et al., 2010; Shahsavari, 2010; Geng
et al., 2008). To the best of our knowledge, no reports
are available in literature for tissue culture of Turkish
upland rice. Therefore, the purpose of this research
constitutes the first ever successful and complete in
vitro propagation of protocol for Turkish upland rice.

2. Materials and Methods
2.1. Source of explants

Fresh and healthy mature seeds were collected from
Eastern Anatolia region of Turkey in 2015. Turkish
upland rice local namely Kir Celtigi were used for this
research. Seeds were stored in plastic bags at 4°C as the
source of explant for all experiments.

2.2. Surface sterilization

Mature seeds of Turkish upland rice were dehusked
and rinsed thrice using sterile double distilled water.
The seed were then sterilised by immersed in 60 %
ethanol for 55 seconds, then washed 2 times with double
distilled water, followed by 50 % Clorox for 18
minutes. Treated seeds were washed again with double
distilled water for five times. Treated seeds were blotted
dry on sterile tissue paper. The sterile seeds were placed
on MS media and kept at 25+2 °C.

2.3. Indirect and direct regeneration from explants

Sterilized seeds were cultured on a basal MS
(Murashige and Skoog, 1962) medium, including 30 g

L sucrose and 0.3 % phytagel was designed as MS;,
For subculture, all medium were transferred into fresh
same media in same condition after 15 days. Plant
regeneration from seed grown well. After 25 days, we
used the plants for source of explants. For direct
regeneration, nodes and leaves were cultures on medium
consisting MS;, BAP (0.5, 1, 1.5, 2.0 mg L) alone and
in combination with NAA (0.5, 1.0 mg L%). Also
explants were places on MS; supplemented with 2.4-D
alone (0.5, 1, 1.5, 2.0 mg L) and in combination with
KIN (0.5, 1.0 mg L). Each treatment contained 12
seeds with 3 replicates and even the experiments were
repeated 3 times. The sterilized seeds were incubated
under 16/8 h (light/dark) photoperiod at 25+2 °C for 25
days.

2.4. Statistical analysis

The experiments were arranged in a completely
randomized design with three replications. All reactions
were performed with three technical and three
biological replicates. One-way analysis of variance was
used on experimental data in addition to post hoc
Tukey’s test has via IBM SPSS for windows v.20.

3. Results and Discussion

This is the first complete protocol for in vitro tissue
culture optimization of Turkish upland rice. In vitro
seeds germination and seedling development of Turkish
pland rice were successfully performed (Fig. 1).
Multiple shoot and root were achieved explant of
Turkish upland rice onto the MS; medium. After
incubation on the MS media, seeds became swollen
quickly and germination occurred within the first 5 days
of culture (Fig. 1. A-C) and the growth of regeneration
was started followed root (Fig. 1. D). After 15 days,
(Fig. 1. E) the samples were subcultured (Fig. 1. F).

Leaves and nodes from aseptically grown plants of
Turkish upland rice (Fig. 1. G) were used as explants.
The leaves (Fig. 1. H) and the nodes (Fig. 1. 1) were
excised from 25 days-old seedlings, and were cultured
on MS medium containing various concentration of
BAP+NAA and KIN+2,4-D. In vitro tissue culture
continued over a period of four weeks to the increase
stock. Node explants with leaf primordia appeared
seven days after culture initiation from node explants
(F1. J). Adventitious shoot or multiple shoots (Fig. 1. J)
formation was achieved directly from the cut edges of
the node explants. There was no regeneration from leaf
explant (data not shown) (Fig. 1. J-K).

The mean shoot number per explant varied between
8.90+1.55 and 30.34+0.59, and the highest shoot
formation was 91.17 % on MS medium containing 1.5
mg L BAP + 0.5 mg L NAA (Table 1). Also, the
lowest frequency of shoot formation from node explants
was 41.46 % recorded MS medium supplemented with
0.5 mg L BAP alone (Table 1).
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Figure 1. Direct plant regeneration from seed on MS; medium
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Among different concentrations of 2,4-D and KIN
tested, MS; media containing 0.5 mg L* 2,4-D and
1.0 mg Lt KIN produced the highest shoot formation
(75.82 %) with healthy regeneration. The lowest
shoot formation (43.37 %) was achieved on the MS;
consisting of 2.0 mg L 2.4-D alone (Table 2). The
mean shoot number per explant varied between

08.21+0.97 and 18.70+1.18. The highest regeneration
number was 18.70+1.18 on MS medium containing
1.0 24-D (mg LY + 1.0 KIN (mg L) (Table 2).
Also, the mean highest callus induction was 65.54 %
in MS medium supplemented with, 2.0 mg L 2,4-D
alone (Table 2).

Table 1. The effects of different BAP and NAA hormone concentrations on node explant

MS Plant Growth Regulators The shoot The mean shoot number
Medium BAP (mg L?) NAA (mg L) formation (%) per explant
1 0.5 - 41.46' 12.10+1.30°
2 1.0 - 50.44X 09.89+1.95°
3 15 - 64.66" 15.33+0.88¢
4 2.0 - 73.07f 19.02+0.77¢
5 0.5 0.5 61.55' 06.20+0.909
6 1.0 0.5 81.36° 21.51+£1.52°
7 15 0.5 91.172 30.344+0.592
8 2.0 0.5 85.22° 25.13+£2.02°
9 0.5 1.0 67.849 18.63+1.10¢
10 1.0 1.0 78.42¢ 21.80+1.80°¢
11 15 1.0 75.66° 20.09+2.39¢
12 2.0 1.0 57.631 08.90+1.55F

Table 2. The effects of different 2,4-D and KIN hormone concentrations on node explant

MS Plant Growth Regulators The mean callus The shoot The mean shoot
Medium 2,4-D(mg L) KIN(mg L%) formation (%) formation (%)  number per explant
1 0.5 - 37.95¢ 69.15° 15.12+1.71¢
2 1.0 - 45.52¢ 69.209 13.13+1.19¢
3 15 - 53.46° 50.46! 15.33+0.88¢
4 2.0 - 65.542 43.37¢ 08.21+0.97i

5 0.5 0.5 7.20) 65.04 10.90+0.90°
6 1.0 0.5 10..22! 58.90¢ 10.01+1.728
7 15 0.5 33.43° 56.341 09.34+0.90"
8 2.0 0.5 24.439 58.39" 10.90+2.01¢
9 0.5 1.0 26.72' 75.822 17.63£2.11°
10 1.0 1.0 20.38" 71.80° 18.70+1.18 2
11 15 1.0 35.38¢ 70.93° 16.19+1.36¢
12 2.0 1.0 3.88K 66.39° 14.44+1.15¢

In this research, the tissue culture optimization of
Turkish upland rice was evaluated. The finding obtained
from research have emphasised the best concentration
and composition of plant growth regulators (PGRS)
(2,4-D, BAP, KIN and NAA). Variety concentration of
2,4-D growth regulator is one of the most effective ways
for acquiring callus formation (Karthikeyan et al.,
2009). In addition, BAP, NAA, NAA and KIN growth
regulator combinations are one of the most effective
combinations for regeneration of plants (Ali et al., 2004;
Kurt et al., 2008; Shahsavari, 2010; Sahoo et al.,2011,;
Din et al., 2016;). Until now, there are several reports in

Malaysian upland rice and Chinese upland rice such as
those reported by Ali et al., 2004; Shahsavari, 2010; Din
et al., 2016). However, there is no study on tissue
culture optimization of Turkish upland rice.

Further, the use of 2.4-D was observed as for
micropropagation through calluses for our research.
However, our finding proved that the 2.4-D growth
regulator 2 mg L™ alone induced better callus induction
frequency (65.54%). Our finding was also in contrast to
previous findings on other upland rice such as
Malaysian upland rice on grown MSBsand MS medium
consist of 2.4-D only (Shahvari, 2010; Din et al., 2016).

229



Kaya and Karakiitiik / Anadolu Tarim Bilim. Derg. / Anadolu J Agr Sci 33 (2018) xx-xx

Nevertheless, our results were agreements with Sah et
el., (2014) who observed that 2.4-D growth regulator
with variety of concentration gave better response to
callus formation in Oryza sativa indica. Also, our
observations suggested that high concentration of 2.4-D
(2.0 mg L) caused the callus become brown and low
quality for in vitro plant regeneration (Data not shown).
Ali et al. (2004) and Rueb et al. (1994) suggested high
does concentration of 2.4-D could induce a negative
effect on callusing. Similar reduction in quantity of 2.4-
D was reported Malaysian upland rice (Din et al., 2016).
As a result of our research, we suggested that less than 2
mg L' 2.4-D alone resulted in the highest callus
formation.

Direct plant regeneration from seeds was observed
within 7 days culture Seed germination often preceded
regeneration on MS media containing the variety
concentration of BAP. Also, the average of plant direct
regeneration from seed on MS medium added with BAP
(0.5, 1, 1.5, 2 mg L) were statistically different from
each other. In contrast, Wang et al., (2011) have studied
hybrid of indica rice species for tissue culture system,
and the growth regulator concentrations (BAP, NAA)
were attempted for in vitro plant regeneration from
seed. We applied the same growth regulators, but their
results were not similar to ours. Therefore, the results of
that study were in contrast with our findings. Because
our genotypes and type of rice are different from that
study.

In the current research, Turkish upland rice was used
for tissue culture optimization through explants from
leaves and nodes. Nodes explant in monocot plants is an
excellent source of analysing the ability of tissue culture
responsive to initiate regeneration plants for rice
(Ramesh et al., 2009; Kurt, 2015, Kurt, 2016,
Karakiitiik, 2017).

The effect of BAP+NAA was studied and recorded
that the growth regulator concentration enhanced the
regeneration of plant from explant for nodes (Kurt,
2016). Similarly, in some Turkish varieties of rice,
multiple plant regeneration was achieved in added of
MS medium supplemented BAP+NAA. Simultaneously,
positive effect of NAA in combination with BAP has
been previously reported to facilitate plant regeneration
in rice (Kurt, 2008; Shekar et al., 2016; Kurt, 2016).
The observed results revealed that KIN was an effective
operation in plant regeneration of rice culture (Shekar,
2016; Kurt, 2016). However, our research recorded that
the combination 2.4-D and KIN negative effected for
plant regeneration from explant of nodes. Based on our
findings, we suggested that a combination of BAP and
NAA produced higher percentage of Turkish upland
rice regeneration from explant of nodes. Also, our
results indicated that a combination of 2,4-D and KIN
produced less percentage of Turkish upland rice
regeneration from explant of nodes. Since the same
growth regulator composition is not suitable for all rice
variety, the modifying media were diversified to
overcome the genotypic influence for particular rice
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varieties either upland rice or wetland rice.
4. Conclusion

The current research showed establishment on callus
induction using 2.4-D for Turkish upland rice from
seed. Also, our results indicated that plant regeneration
from seed using BAP, NAA, 2.4-D and KIN for Turkish
Upland rice. Also, it was recorded that best
concentrations of growth regulators alone and in
combinations (NAA+BAP and 2.4-D+KIN) has
significantly enhanced the regeneration of Turkish
upland rice from explant of nodes.

In conclusion, an efficient technique for in vitro
germination of seeds and regeneration of callus
induction of seed from seed and explant for Turkish
upland rice has been described. This is the first report
about in vitro propagation of Turkish upland rice. Our
findings could be useful for tissue culture optimization
of Turkish upland rice.
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ABSTRACT

Structural degradation of DNA, proteins, carbohydrates and lipids occurs as long as the reactive oxygen Keywords:
species formed in metabolism are not inhibited. As a result, both the stabilization and the function of the Antioxidant activity
cell membrane are impaired and many degenerative diseases occur. In previous times, people applied to East spruce
herbal remedies to solve their health problems. Today, scientific studies have increased, especially as Picea orientalis
alternative medicine has shown. Plants containing phenolic compounds are commonly used as natural

antioxidants. These compounds stop or prevent the reactions caused by free radicals and prevent diseases

such as heart, cancer, and lung diseases. Antioxidants are known as substances that prevent or completely

stop the oxidation of biomolecules and they have use a very common. East spruce is the scientific name

P. orientalis and it found in the family of pine trees. In this study, it was aimed to determine the

antioxidant capacity by using ethanol extracts of east spruce cone. For this purpose, antioxidant and

antiradical properties were determined by different bioanalytical methods in vitro such as determination

of iron and copper reduction capacities, ABTS and DPPH radical scavenging activities, total phenolic

and flavonoid compound amounts by using ethanol extracts of east spruce cone. The P. orientalis cone

had an ICso value 0f 24.75 pug mL! for DPPH radical removal activity and 13.42 ug mL! for ABTS radical

removal activity. Accordingly, it has been determined that the methods have high antioxidant capacity.

Picea orientalis kozalaginin antioksidan ve antiradikal 6zelliklerinin belirlenmesi

OZET

Metabolizmada olusan reaktif oksijen tiirleri engellenmedigi siirece, DNA, protein, karbohidrat ve Anahtar Sozciikler:
lipitlerde yapisal bozulmalar meydana getirir. Buna bagli olarak hiicre membraninin hem stabilizesi ve Antioksidan aktivite
hem de fonksiyonlar1 bozulur ve birgok dejeneratif hastaliklar meydana gelir. Onceki gaglarda insanlar Dogu ladin

saglik sorunlarini ¢ozmek i¢in de bitkisel tedavilere bagvurmustur. Giiniimiizde 6zellikle bilimsel olarak Picea orientalis
caligmalar artmug 6zellikle alternatif tip olarak da yayginlik gostermistir. Fenolik bilesik i¢eren bitkiler

dogal antioksidan olarak genellikle kullanilmaktadir. Bu bilesikler serbest radikallerin yol agtigi

reaksiyonlar1 durdurarak veya engelleyerek kalp, kanser, ve akciger hastaliklart gibi hastaliklarin

olusumuna engellerler. Antioksidanlar, biyomolekiillerin oksidasyonunu engelleyen veya tamamen

durduran maddeler olarak bilinir ve oldukg¢a yaygn bir kullanim alanina sahiptirler. Dogu ladin, camgiller

familyasinda bulunan bilimsel ad1 P. orientalis’dir. Yapilan bu ¢aligmada dogu ladin kozalaginin etanol

ekstreleri kullanilarak antioksidan kapasitesinin belirlenmesi hedeflenmistir. Bu amagla demir indirgeme

kapasiteleri ve bakir indirgeme kapasiteleri, ABTS radikal giderme aktiviteleri ve DPPH radikal giderme

aktiviteleri, total fenolik bilesik miktarlarini ve flavonoit bilesik miktarlarini belirleme gibi in vitro

sartlarda farkli biyoanalitik metotlar ile antioksidan ve antiradikal 6zellikleri belirlendi. P. orientalis

kozalaginin DPPH radikal giderme aktivitesi i¢in ICso degeri 24,75 pug mL, ABTS radikal giderme

aktivitesi i¢in ise 13,42 ug mLolarak tespit edildi. Buna gore yapilan metotlarda yiiksek antioksidan

kapasitesine sahip oldugu belirlendi. © OMU ANAJAS 2018

1. Introduction represents an important part of our metabolism and
aerobic life. Because of the oxygen molecule produces

Oxidation is a chemical reaction that separates energy in the form of ATP as the last electron receiver in
electrons from an atom or molecule. If an atom has lost  electron transfer. A glitch in the transmission of these
its electron exchange it has undergone oxidation. It  electrons causes serious problems (Sehitoglu et al., 2015;
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Halliwell, 1997).

Free radicals are extremely unsteady molecules.
Molecules, atoms, or groups of atoms that can
independently sustain their existence, containing one or
more unpaired electrons, are called free radicals (Gulcin,
2009; MacDonald-Wicks et al., 2006). Free oxygen
radicals (ROS) are radicals containing reactive non-
radical compounds or at least one unpaired electron
capable of oxidizing biomolecules (Gulcin et al., 2005).
ROS such as lipid peroxide, hydrogen peroxide, hydroxyl
radical, and superoxide anion are produced by many
organisms in living organisms (Cakmakci et al., 2015;
Halliwell and Gutteridge, 1990). Active species derived
from oxygen, including free radicals, play a role in tissue
damage following ischemia and reperfusion of the heart
and brain. ROS occurs continuously during normal
physiological events. These ROSs can easily initiate
peroxidation of membrane lipids that cause lipid
peroxide accumulation (Gulcin et al., 2010).

One of the most important requirements in quality life
is healthy nutrition. Many pathological and physiological
events lead to malnutrition as a cause metabolic changes
in the body. Healthy eating is very important to protect
from diseases. Besides, physical activity, not using
alcohol and not smoking are important criteria for healthy
and quality living (Kalin et al.,, 2015). Antioxidant
nutrition is especially important to get rid of the effects
of free radicals (Gulcin, 2011).

Picea orientalis (L.), Eastern Black Sea region of
Turkey is an important species in forest ecosystems. This
type is one of 50 spruce species on earth (Sonmez et al.,
2007). Picea orientalis, with its pointed, smooth and
plump hills, is located in the forest trees where the
branches are frequent. Picea orientalis has been found to
survive for a long time in low light and even in the shade.
It can also be said that it is a shadow tree. It is more
diffuse in moist regions (Ucarct and Bilir, 2018). Mature
cones of oriental spruce are cylindrical or oval, with open
tile color and flat flake edges. This feature can be easily
distinguished from European ladies. Cones are used in
lung diseases such as cough, asthma, and sputum. Cones
are also used their oils and jams in the food sector (Deniz
et al., 2010).

In the literature, it is known that natural antioxidants
prevent the formation of diseases caused by many
diseases such as myocardial infarction, cancer, and
inflammatory diseases caused by ROS. Therefore, the
studies for determining strong and natural antioxidants
properties are increasing rapidly. We think that the
obtained data will make an important contribution to the
design and pharmacological applications of the drugs to
be used for treatment (Gulcin et al., 2012; Valenzuela and
Nieto, 1996).

Antioxidants protect the human body from the effects
of free radicals as well as prevent the progression of
many chronic diseases (Lai et al., 2001; Giil¢in et al.,
2005). Natural antioxidant alternative and reliable
antioxidants of plant origin are becoming more valuable
(Skerget et al., 2005). Antioxidants are used as additives

in foods to prevent oxidation radical chain reactions
(Giilgin et al., 2007).

Phenolic substances affect the flavor of vegetable-
derived foods by coloring and especially leaving a bitter
taste in the mouth; is an important group of components
that are often found in fruits and vegetables in very small
quantities. They protect the plant against insect and
animal pests. Phenolic compounds can contribute to the
taste and aroma of many plant-based foods.
Determination of the chemical composition of the Picea
orientalis corpus; determining the bioavailability of the
antioxidant capacity and antioxidant components of the
determined plant; it is very important for our study to
determine the nutritional properties of phenolic
compounds. The results of the Picea orientalis cones are
thought to lead to anticancer, antimutagenic studies.

2. Materials and Methods
2.1. Fe®*-Fe?* reduction capacity

Reduction of iron was done according to the method
of Oyaizu (1986). For this, a stock solution was first
prepared at a concentration of 1 mg mL*. This stock was
transferred to the test tubes in different concentrations in
the solution. Then 2.5 mL and 0.2 M phosphate buffer
(pH: 6.6) and 2.5 mL, 1% [KsFe(CN)e] pH were added to
each tube and the mixture was incubated for 20 min at
50°C. Then 2.5 mL, 10 % TCA was added to the reaction
mixture. After addition of 0.1 % FeCls, the final mixture
was read at an absorbance of 700 nm.

2.2. Cu®*-Cu* reduction capacity (Cuprac method)

The Cu?* reduction activity was modified according
to the method of Apak et al. 2006. CuCl; solution (0.01
M, 0.25 mL), neocuproine solution (7.5x10° M, 0.25
mL) and CH3COONH, buffer solution (1.0 M, 0.25 mL)
were added to the stock solution tubes prepared at
different concentrations, respectively. Absorbance
values were measured at 450 nm after incubation.

2.3. DPPH free radical scavenging activity

Blois method was used for this method (1958). DPPH:
solution (1 mM) was used as the free radical. A stock
solution of the previously prepared concentration of 1 mg
mL* was used as the sample. DPPH- stock solution were
added to each tube. The absorbance was measured at 517
nm after incubation.

2.4. ABTS radical scavenging activity

This method was performed according to the method
of Re et al. (1999). ABTS solution was prepared as
priority. ABTS radicals were produced by adding 2.45
nM persulphate solution to this solution. The ABTS
radical scavenging activity was added at different
concentrations of the designated sample. Then it was
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incubated. The absorbance was evaluated at 734 nm.
2.5. Determination of total phenolic compounds

Gallic acid was used as a phenolic compound
standard. For this, a standard graphic was prepared from
gallic acid. Stock solution was used from the cone
extracts prepared in ethyl alcohol. The stocks were taken
from the solution and pipetted into meters. The final
volume was completed to 23 mL with distilled water.
Folin-Ciocalteu reactant and 2 % Na,COs were added to
mixture. Samples were allowed to mix at room
temperature. At the end of this time, the absorbance of
the samples was read at 760 nm. Cones extracted
absorbance values corresponding to gallic acid
equivalents (GAE) content was determined using the
equations derived from standard graph (Bursal, 2009).

2.6. Determination of total flavonoids

Quercetin was used as a standard for total flavonoid
concentration determination. The total flavonoid content
of cone extracts was determined according to the method
of Gulcin et al. (2011). For this, 1000 pg extract was
added to a meter. Then the extracts transferred to the test
tube were vortexed by diluting with ethanol solution
containing CH3;COOK and 10 % AI(NOs); solutions
prepared in 1 M water. It was waited for incubation at
room temperature. The absorbance was recorded at 415
nm.

2.7. Statistical analysis

Each experiment was performed three times. The
obtained data were recorded as mean * standard
deviation and analyzed with SPSS (Windows 2000,
version 11.5 for SPSS Inc., Chicago, IL). One-way
analysis of the ANOVA type was performed using
procedures. Significant differences between the averages
were determined by Duncan's Multiple Range tests.

3. Results and Discussion

There are different compounds that have antioxidant
activities in the human diet. These compounds appear to
reduce the effects of ROS when looking at their structural
properties. The class of compounds formed by the
hydroxyl group (-OH) attachment to the aromatic
hydrocarbon ring is called phenolic compounds. They are
very common in the plant kingdom, and they are found
in different amounts in fruits and vegetables (Sehitoglu
et al., 2015; Shahidi et al., 1992). Phenolic compounds
give hydrogen in the hydroxyl groups of aromatic rings
to prevent macromolecules from being oxidized by free
radicals. The antioxidant effects of phenolic compounds
in plants are mainly due to redox effects. For this reason,
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they act as reducing agents, singlet oxygen, hydrogen
donors, inhibitors and metal chelates (Topal, 2014;
Pagang et al., 1999).

Iron and copper reduction capacities of the P.
orientalis cone used for this working as a natural product
were found to be quite effective compared to the o-
tocopherol used as standard. The Oyaizu method was
used to evaluate the Fe3* -Fe?* reduction capacity of the
P. orientalis cone (1986).

Table 1. Reduced ferric ions (Fe®*) and cupric ions (Cu?*)
at 20 pg mL* concentration of P. orientalis
cone and standards used in the study

Fed*reduction  Cu?*reduction

Antioxidants (Mr00) (Maso)

BHA 1.785+0.098 1.630+0.075
BHT 0.991+0.084 1.162+0.055
a-Tocopherol 1.021+0.002 0.563+0.007
Trolox 1.439+0.086 0.875+0.031
P.orientalis cone 0.622+0.021 0.410+0.020

Examined in Table 1, P. orientalis cone showed
strong Fe* reduction ability. The reaction shows that the
increase in the Fe[(CN)e]. absorbance in the mixture
increases due to an increase in the complex formation.
For this reason, we compare the reducing power of P.
orientalis conifers and standard antioxidants; BHA >
Trolox > a-Tocopherol > BHT > P.orientalis cone. The
ability to reduce the ferric ions (Fe®*) of the P. orientalis
cone has been observed to convert the green test solution
to a yellow color as seen in the results.

Cuprac method, a reduction method, is based on the
principle of reducing Cu?* to Cu* in the presence of
neocuproine (Apak et al., 2006). The reduction capacity
of P. orientalis cone (20 pg mL) is shown in Table 1.
According to the results, standard antioxidants and Cu?*
reduction capacities of P. orientalis cone; BHA > BHT >
Trolox > a-Tocopherol > P. orientalis cone. According
to these results, P. orientalis cone showed values
especially close to a-Tocopherol.

At the beginning of the spectroscopic methods for
determining the antioxidant capacities of pure
substances, plant extracts, food and beverages are the
methods using ABTS* and DPPH: radicals (Gulcin,
2012). A newly prepared DPPH:- the solution shows
maximum absorbance at 517 nm with a dark purple color.
This color disappears in the DPPH solution in the
presence of antioxidant substance. The DPPH radical is a
nitrogen-centered long-lived stable free radical. It is one
of the most commonly used methods for determining the
radical scavenging activities of antioxidant substances
(Ozcelik et al., 2003). In the presence of radical
antioxidant or antiradical species [(AH)n] present in the
medium, the DPPH free radical is converted to DPPH-H
form (Gulcin, 2002).
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Table 2. 1Cs (ug mLY) values for the DPPH and ABTS™*
enhancement activities of the Standards and
the P. orientalis cone

L DPPH: ABTS™

Antioxidants . .
Scavenging Scavenging

BHA 9.90 11.73
BHT 12.38 11.77
a-Tocopherol 12.37 12.11
Trolox 7.62 11.72
P.orientalis 24.75 13.42
cone

It was observed that the DPPH free radical
scavenging activities of standard antioxidants and P.
orientalis cones (24.75 ug mL) were quite high. DPPH
free radical scavenging activities according to the values
given in Table 2 are listed as follows; Trolox > BHA >
a-Tocopherol > BHT > P. orientalis cone.

ABTS™* scavenging method was originally developed
by Miller et al. (1996). ABTS™ soluble is a very useful
method in organic solvents and water because it is not
affected from ionic strength (Gulcin, 2012). Because it is
used in wide pH ranges, it is a very suitable method to
investigate the effect of pH on antioxidant mechanisms.
ABTS™ can react with antioxidants in foodstuffs in as
short as half an hour. ABTS™ has maximum absorbance
at 815, 734 and 414 nm in aqueous media and 873, 414,
and 730 nm in alcohol media (Gulcin, 2012).

In this antioxidant method, the ABTS radical is
formed. In this process, potassium persulfate (K2S;0s)
reacts with ABTS. This reaction forms an emerald green
radical cation ABTS™ and exhibits maximum absorbance
at 734 nm. The antioxidant capacity is measured
according to the ability to reduce the color reaction
caused by the ABTS radical (Gulcin, 2009). The ICso
values of standard antioxidants and P. orientalis cone
ABTS radical scavenging capacity ranged from 11 to 13
pug mL1, The ABTS radical scavenging activity of P.
orientalis cone was determined to have an ICso value
close to a-Tocopherol, a standard antioxidant.

Gallic acid was used as a standard to determine total
phenolic content. A standardized graph was obtained to
calculate the total amount of phenolic compounds present
in the ethanol extracts of P. orientalis cone (Absorbance
(Meo) = 0.022 x [GAE], r% 0.830). Total phenolic
compound amounts in the extracts were calculated as
gallic acid equivalent (GAE) and in the 30 pg mL™*
extract, it was found to be 147.73 mg GAE for P.
orientalis cone.

Flavonoid compounds have been reported to be
highly effective antioxidants. They have been found to
protect against cardiovascular diseases by reducing the
effect of oxidation of low-density proteins (Gulcin,
2012). Calculation was done using quercetin as a
standard to determine total flavonoid content. A standard
chart was created to calculate the total flavonoid content
(Absorbance (A415 nm) = 0.0045 x [KE], r?: 0.980). The
total flavonoid content in the ethanol extract of the

P.orientalis cone was calculated as quercetin equivalent.
These values were and 21.78 mgKE for P. orientalis
cones in the 30 pg mL* extract.

4. Conclusion

Phenolic substances have been identified in fruits,
foliage, vegetables, seeds, shells, flowers. Such
compounds have begun to be preferred for medical
purposes as well as being part of the natural way of
feeding. In previous times, people applied to herbal
remedies to solve their health problems. The cell, the first
level of defense against oxidants, is equipped with an
antioxidant defense system. Antioxidants become
spontaneous radicals, but they are much more stable and
can’t cause cellular damage. Antioxidants can match
their electrons to oxidants, so they extinguish their
reactivity under controlled conditions and turn them into
cellular macromolecules, which makes them harmless. In
a study, the total amount of flavonoid was found to be
7.06 mgKE (Kalin, 2015). P. orientalis cones were found
to have a higher total flavonoid (21.78) mgKE content.
As a result, it was determined that the antioxidant
capacities of P. orientalis cone were higher than the
standard antioxidants. In this case, P. orientalis cone can
be used to reduce or prevent lipid oxidation in foods, to
maintain the quality of food and to extend the shelf life
of medicines.
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OZET

Yag giilii veya Isparta giilii olarak bilinen Rosa damascena Mill., diinya genelinde kokulu giiller
arasinda kiiltiirii yapilan ve ekonomik ac¢idan 6nemli olan giil tiirlerinden bir tanesidir. Isparta giiliinden
elde edilen ugucu yag ozellikle kozmetik, parfiimeri, ila¢ ve gida sanayisinde kullanilmaktadir. Isparta
giilii geleneksel olarak gdgiis ve karin agrilarinin tedavisinde, kalbin gii¢lendirilmesi, kabizlik, sindirim
sorunlari ve sinirsel hastaliklarin tedavisinde kullanildigr bilinmektedir. Alzheimer hastaliginin (AD)
patogenezi heniiz netlesmemesine ragmen, kabul goren teorilerden biri "kolinerjik hipotez" olmustur.
Alzheimer hastalarmin beyinlerinde asetilkolin (ACh) ve biitirilkolin (BCh) olarak adlandirilan
noromediyator diizeylerinde eksiklik gorilmiistiir. Sirasiyla ACh ve BCh'yi hidroliz eden temel
enzimler olan asetilkolinesteraz (AChE) ve biitirilkolinesterazin (BChE) inhibisyonu AD'ye karsi
onemli bir tedavi segenegi haline gelmistir. Bu nedenle, AD patogenezinde yer alan anahtar enzimler
olan AChE ve BChE aktivitelerini 6nleme faaliyetlerini taramak i¢in bir arastirma baglattik. Bu amagla,
giil suyunun bu enzimler {izerindeki inhibisyon etkilerini inceledik. ICso degerleri AChE i¢in 0.6227 pg
ml-t BChE igin 0.1956 ug ml-* olarak belirlendi.

Determination of cholinesterase inhibition potential of rose extract

ABSTRACT

Rosa Damascena Mill., also known as oil rose or rose of Isparta, is one of the most important roses
among the fragrant roses in the world. The essential oil obtained from Isparta rose is used especially in
cosmetics, perfumery, pharmaceutical and food industries. Isparta rose is traditionally used in the
treatment of chest and abdominal pain, strengthening of the heart, constipation, digestive problems and
is used in the treatment of neural diseases. Although pathogenesis of Alzheimer’s disease (AD) has not
been clarified as yet, one of the most accepted theories has been ‘‘cholinergic hypothesis”. A deficiency
in levels of the neuromediators called acetylcholine (ACh) and butyrylcholine (BCh) has been observed
in the brains of AD patients. Inhibition of acetylcholinesterase (AChE) and butyrylcholinesterase
(BChE), the main enzymes which hydrolyze ACh and BCh, respectively, has happen a major treatment
option towards AD. So, we initiated a study to screen their AChE and BChE inhibitory activities, which
are the key enzymes taking place in pathogenesis of AD. For this purpose, we investigated the effects of
rose water on these enzymes. 1Cso values were determined as 0.6227 pg ml* for AChE and 0.1956
pg/ml for BChE.

Anahtar Sozcikler:
Rosa damascena,
Alzheimer
Asetilkolinesteraz
Butirilkolinesteraz
Inhibisyon

Keywords:
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Acetylcholinesterase
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1. Giris

Aromatik ve tibbi bitkiler arasinda ¢ok Onemli bir
konuma sahip olan giiller ayn1 zamanda yiiksek bir
ekonomik Oneme de sahiptir. Tiirkiye’de Rosa
damascena (Isparta Giilii)) 1888 yilindan giintimiize
kadar endiistriyel olgekli iiretilmektedir (Ozgelik ve
ark., 2011; Ozgelik ve ark., 2013). Giiniimiizde Rosa
damascena Mill. bitkilerinden yararlanilarak giil suyu,
giil yag, giil losyonu, giil kremi, giil lokumu, giil receli,

giil surubu, giil sabunu basta olmak iizere 100’den fazla
cesit ticari iriin elde edilmektedir (Baydar, 2005;
Ozgelik ve ark., 2011).

Giilden elde edilen iirtinlerin (6zellikle yaginin)
psikolojik rahatsizliklardan kaynaklanan tizlintii, agr1 ve
stresin  giderilmesinde  kullanildig1  bilinmektedir.
Osmanlilar giilii bir miktar fermente ederek (eksiterek)
ve su buhar1 distilasyonunu (imbikten gecirerek)
kullanarak yagini elde etmislerdir. Elde ettikleri bu yaga

“sega yag1” adini vermisler. Bu yagi dahilen ve haricen
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bir¢ok hastaligin (bademcik iltihabi, faranjit, bogaz ve
solunum yolu hastaliklar1) tedavisinde kullanildig:
bilinmektedir. Ayrica giil kokusunun norolojik ve
psikiyatrik  hastaliklarin  tedavisi  edilmesi  i¢in
aromaterapi yolu ile kullanildig1 bilinmektedir (Ozgelik
ve ark., 2011).

Alzheimer hastaligt (AD) halk arasinda bunama
olarak da adlandirilan demansin bir tlriidiir. Zaman
icinde kademe kademe giderck kotiilesir ve asagidaki
gibi belirtilere neden olabilir: Hafiza kaybi, 6grenme ve
dil becerileri (Lambert ve ark., 2009; Seshadri ve ark.,
2010). Ilerleme ve kesin AD nedenleri halen
bilinmemektedir ancak ortaya atilan en yaygin
hipotezler, etken faktorler, kolinerjik, amiloid, tau ve
metal hipotezleridir (Singh ve ark., 2013). AD ig¢in
standart tibbi tedavi agagidakileri icerir: Kolinesteraz
inhibit6rleri (ChEIl'ler) ve kismi N-metil-D-aspartat
(NMDA) antagonistleri (Massoud ve Léger, 2011).
Kolinerjik hipotez, AD patogenezini dzetleyen en eski
ve en popiiler hipotezdir. Kolinerjik hipoteze gore, AD
icin  gecerli olan  farmakoterapi, kolinesteraz
enzimlerinin (ChEs) inhibisyonu yoluyla asetilkolin
(ACh) seviyesinin artirilmasidir (Singh ve ark., 2013).
Asetilkolinesteraz  (AChE) ve  biitirilkolinesteraz
(BChE), merkezi sinirde sisteminde (CNS) lokalize
olmuglardir, norotransmitter olan ACh'i hidroliz
edebilirler. Calismalar AD'nin AChE'nin hizli kaybiyla
tanimlandigini gOstermistir. Hastaligin erken
safhasindaki aktivitenin yani sira hastalik ilerledikge
AChE oram1 artmaktadir (Darvesh ve ark., 2003;
Massoud ve Léger, 2011). BChE'nin roliinden dolay1
asetilkolinin hidrolizi, her iki kolinesterazin inhibitor,
beyinde ACh diizeylerinde artisa neden olarak,
Alzheimer hastaliginda daha basarili bir klinik etkinligi
saglar (Basiri ve ark., 2013).

Bu ¢alismanin amaci, giil suyunun AChE ve BChE
enzimleri i¢in inhibisyon potansiyelinin belirlenmesidir.

2. Materyal ve Yontem
2.1. Materyal

Bu c¢aligmada kullamlan kimyasal reaktifler ve
¢oziicliler Sigma Aldrich (Miinih, Almanya). Giil suyu
ise SEBAT Giil yag1 ve Ugucu yaglar San. Ve Tic. Ltd.
Sti. Kegiborlu-Isparta’dan temin edildi.
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2.2. AChE ve BChE i¢in inhibisyon ¢alismalar

AChE, BChE, 5,5-ditiyobis- (2-nitrobenzoik asit)
DTNB, asetiltiokolin iyodid (ATCI) be butiriltiyokilin
iyodat (BTCI) Sigma Aldrich'den satin alindi. Gil
suyunun AChE ve BChE’ye karst inhibitdr aktiviteleri
Ellman'm kolorimetrik yonteminde bazi degisiklikler
yapilarak kullanildi. Test i¢in kullanilan giil suyu saf su
kullanilarak seyreltildi ve daha sonra 50 mM Tris
tamponu (pH 8.0) ile nihai konsantrasyona ayarlandi.
Kiivet icerigi 50 mM Tris tamponu pH: 8.0), 3mM
DTNB (Ellman's Reaktif), 0.2 U ml' enzim
(AChE/BChE) ve bir 15 mM substrat (ATCI/BTCI).
Reaksiyonun absorbansi karigim daha sonra her 5
dakika 412 nm'de ii¢ kez 6l¢iilmiistiir (Ellman ve ark.,
1961). Bilesiklerin ICso degerleri, ylizde inhibisyona
kars1 inhibitoér konsantrasyonu olarak hesaplandi.

2.3. In vitro AChE ve BChE enzimlerinin giil suyuna
karst inhibitor aktivitleri

Gil suyunun AChE ve BChE'ye karsi inhibitor
aktiviteleri kolorimetrik teste gore olciildii (Ellman ve
ark., 1961). Neostigmin referans bir AChE inhibitori bir
bilesiktir. Giil suyu ve neostigmin igin ICso degerleri
Tablo 1'de oOzetlenmistir. Neostigminle kiyaslandigi
zaman giil suyunun AChE ve BChE enzimleri {izerinde
etkili bir inhibisyon gdsterdigi tespit edildi. Bu enzimler
icin elde edilen ICsp grafikleri Sekil 1 ve 2'de
gosterilmigtir. 1Cso degerleri AChE igin 0,6227 ug ml?
BChE i¢in 0,1956 pg/ml olarak belirlendi.

120 y= 100e—1,113x
100 R2 = 0,971
e
S 80
% 60
o\° 40
20
0
o 02 04 06 08 1 1,2
[Giil ekstresi] (ug/ml)
Sekil 1. Giil suyu ile AChE ICsg grafigi.
120 y - 100e-3,543x
R2=10,9836
@ 100
S 80
% 60
o\° 40
20
0
0 005 01 015 0,2 0,25 0,3 0,35
[Giil ekstresi] (ng/ml)

Sekil 2. Giil suyu ile BChE ICsx grafigi.
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3. Bulgu ve Tartisma

Beyinde gozlenen en Onemli degisim, bir
norotransmitter olan asetilkolinin korteks
seviyelerindeki azalmadir. Bu nedenle, AChE'nin
inhibisyonu beyindeki asetilkolin seviyesini

yenileyebilir (Howes ve Houghton, 2003). Alzheimer
hastaliklarinin tedavisinde kullanilan ilaglarin gogu
enzim inhibitdrii olarak tasarlanmigtir galantamin gibi
(Mukherjee ve ark., 2007). Gill yaginin igeriginde
bulunan sitronellol (% 31-44), geraniol (% 9-14), nerol
(% 5-11) gibi oksijenli monoterpenler ile nonadekan (%
8-15), nonadeken (% 2-5) gibi hidrokarbonlar ana
bilesiklerdir (Baser ve ark., 2012).

Giilsuyunun karakteristik bilesigi, feniletil alkoldiir.
Eski kaynaklarda, giiliin kalp ve beyin iizerindeki
olumlu etkilerinden bahsedilir. Yapilan farmakolojik ve
klinik ¢aligmalarda, bu etkileri dogrulayacak sonuglara
ulagilmistir. Isparta gili ¢igeklerinin sulu alkollii
ekstresinin, izole kobay kalbinde kalp atisin1 ve
kontraktilitesini, muhtemelen betaadrenerjik reseptorler
tizerindeki uyarici etkisiyle hizlandirdigi gézlenmistir
(Baser ve ark., 2012).

Giil ¢igeklerinin tomurcuklarinda bulunan siyanidin-
3-O-glikozit adli flavonoitin, anjiotensin-l-gevirici
(ACE) enzim aktivitesini ciddi sekilde bastirdigt ve bu
sekilde kalpdamar fonksiyonlarmin iyilestirilmesinde
onemli rol oynadig1 gosterilmistir. Zira, ACE, gii¢lii bir
damar daraltici (vazokonstriktér) olan anjiotensin Il
iiretimini saglayan anahtar enzimdir. Giil ¢igeklerinin
kloroformlu ekstresinin, alzheimer hastaligina neden
olan amiloid beta (AB) adli peptitin olusumunu inhibe
ettigi  gosterilmistir. Kloroformlu ekstredeki etkin
bilesigin, kisa adi VLFA olan ¢ok uzun zincirli, 37
karbonlu, ¢oklu doymamis yag asidi oldugu
anlagilmistir. Giilyagir ve giil kokusunun karakteristik
bilesigi olan feniletil alkoliin, asetilkolin esteraz (AChE)
ve butirilkolin esteraz (BChE) enzimlerini inhibe ettigi;
yani hafiza kaybinin 6nlenmesinde, yardimci olabilecegi
belirlenmistir (Senol ve ark., 2013).

Esfandiary ve ark. Rosa damascena'mn amyloid-
B'nin neden oldugu davranigsal aciklart tersine
cevirebilecegi ve Alzheimer hastaliginda biligsel islev
bozuklugunun oOnlenmesi ve tedavisi i¢in yeni bir
potansiyel secenek sunabilecegi sonucuna varmislardir
(Esfandiary ve ark., 2015). Homayoun ve ark. Rosa
damascena'nin hidro-alkolik ekstraktinin antikonviilsan
ve noro-koruyucu etkilere sahip oldugunu gostermistir
(Homayoun ve ark., 2015). Rosa damascena, geleneksel
tipta 6nemli bir yere sahiptir. Modern tibbin terapotik
uygulamalari ile ekonomik olarak degerli bir bitkidir. R.
damascena'nin antimikrobiyal, antioksidan, analjezik,
antiinflamatuvar, anti-diyabetik ve anti-depresan
ozellikleri dogrulanmistir (Mahboubi, 2015).

AChE ve BChE'ye karsi test edilen giil suyunun
Onleyici potansiyeli Ellman metoduna gére denenmistir
(Ellman ve ark., 1961). Grafikleri kullanarak hesaplanan
bilesiklerin ICso degerleri Sekil 1 ve 2’de verilen
grafikler yardimi ile hesaplannug ve Tablo 1’de

gosterilmistir.

Tablo 1. Giil suyu ve klinik olarak kullanilan inhibit6r
(Neostigmin) icin AChE ve BChE inhibisyon

verileri
Inhibitor AChE ICx BChE ICsg
(ng mi*)? (ngmlt)?
Gl suyu 0,6227 +£ 0,012 0,1956 + 0,007
Neostigmin 0,4398 £ 0,010 0,3403 £ 0,010

2AChE ve BChE'nin %50 inhibitoér konsantrasyonu (ii¢ deneyin + SD
ortalamasi)

4. Sonug

Sonug olarak, bu calismada giil suyunun AChE ve
BChE enzimlerinin etkiledigi belirlenmistir.
Bulgularimiz, 6rnegin olast geri doniisiimli AChE ve
BChE inhibitorlerin bir bagka smifin1 gostermektedir
galantamin, rivastigmin, takkim vs. Aslinda, arastirilan
bu bilesikler burada diisiik mikromolar aralikta etkin
AChHE inhibitor aktivitesi bu tiirevlerin cesaret verici
AChETI ajanlar olabilecegini gostermektedir.

Bu maddeler Alzheimer hastaliginin tedavisinde
faydali olabilecek yeni AChE ve BChE inhibitorlerini
belirlemek igin kullanilabilir.
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ABSTRACT

Beverage quality of coffee is the most important for consumers. The objective of this research was to
determine the genotypic and phenotypic variability of Arabica coffee (Coffea arabica L.).
design with three factors was used. The organoleptic quality of 28 genotypes was analyzed. This
research revealed that most of the organoleptic qualities had low genotypic and phenotypic variations.
Fragrance/aroma, flavor, aftertaste, acidity, body, uniformity, balance, sweetness, overall and total score

showed low heritability and low genetic advance.
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Nested

1. Introduction

Comsumers look for coffee that fits their tastes.
Beverage quality for certain people depends on the
chemical contents of beans and organoleptic quality of
coffee such as Germans and Swedes like very much
coffee lighter and more acidity than Italian while Frence
people living in the North prefer “Rio” taste referring to
trichloroaniso (Leroy et al., 2006). Genotypic variation,
heritability, and genetic advance of organoleptic
qualities are essential for coffee breeding in order to
find superior genotype that has the best taste. Several
organoleptic qualites of Arabica coffee had moderate to
high genotypic variability (Tessema et al., 2011; Kitila
et al., 2011; Kathurima et al., 2015) and high heritability
(WeldeMichael, 2015). Hence, selection for certain
organoleptic quality may be conducted.

Arabica coffee was cultivated in North Sumatra
Province of Indonesia since more than one hundred
years ago and had expanded that coffee become an
important economic commodity in this province
(Mawardi et al., 2008; Wahyudi et al., 2016). This
province has around 60,000 ha of Arabica coffee
growing area and 151000 coffee farmers (households)
(DGEC, 2015). As it contributed in amount of 49000
tons of green beans to the total production in Indonesia
in amount of 170000 tons of green beans in the year
2013, this province is one of the largest producers of

Arabica coffee in Indonesia.

Beverage quality depends on many factors such as
chemical contents of beans which is influenced by
genotype and plant growth environment (climate
conditions and soil properties), drying method, and
cooking conditions.

For new cultivation and replanting of coffee, most of
the coffee farmers in this province selected the seeds
based solely on the agronomic performances of the
growing plants. In the upcoming future, beverage
qualities need to be considered as selection criterion.
However, information on genetic components of
organoleptic qualities of Arabica coffee plants found in
this province was not yet available. Hence, the
objectives of this research was to determine phenotypic
and genotypic variability organoleptic quality of
Arabica coffee plants found at coffee growing areas in
North Sumatra. It was hypothesized that the
organoleptic quality showed significant phenotypic and
genotypic variability.

2. Materials and Method
2.1. Data collection
Organoleptic and physical quality of 28 genotypes of

Arabica coffee were analyzed. To find these genotypes,
nested design with three factors was used (Quinn and
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Keough, 2002). Seven districts (North Tapanuli,
Tobasa, Humbanghas, Samosir, Simalungun, Dairi and
Pakpak Bharat) and two subdistricts in each district
were chosen. In each subdistrict, two coffee farms (as
genotypes) were selected. Climate zone of district
North Tapanuli, Tobasa, Humbanghas, Samosir,
Simalungun, Dairi, and Pakpak Bharat are E1, E2, Al,
D1, B1, D2, and C1, respectively. Large of the area in
which sample was taken was around 18,381 square
kilometers.

On each farm, 200-400 coffee plants were growing
and not shaded. The genotypes were 6-7 years old of
age with shoot of bronze-colored leaves and bearing red
ripe fruits. The genotypes had harvest frequency of
once in two weeks. Each farm was divided into four
similar large subfarms (four samples).

All harvested ripe fruits were treated by using full
washed method to produce green beans (Yusianto,
2008) whereby the moisture content of green bean was
14%. Data of organoleptic qualities were obtained by
using the Cupping Protocols of the Specialty Coffee
Association of America (SCAA, 2009). Following the
SCCA cuppping protocols, the green bean and roasted
bean and grilled coffee were prepared. Roasted bean
profile was a light to light-medium roast. Grilled coffee
was 20 mesh. Five cups were used for each sample. In
amount of 8.25 grams of grilled coffee in each cup. The
boiled water with temperture of 93 0C was then poured
into the cups.

Organoleptic qualities were the fragrance/aroma,
flavor, aftertaste, acidity, body, uniformity, balance,
clean cup, sweetness, overall, defect and total score.
Fragrance and aroma are aromatic characteristics.
Fragrance is the smell of the dry ground coffee while
aroma is the smell of the coffee after being poured with
hot water (93 0C). Flavor as the principal character of
coffee is the combination of aroma, acidity and
aftertaste. Flavor is the combination of all the sense of
taste on the tongue and netro-nasal aroma that go from
the mouth to nose. Aftertaste is the duration of positive
flavor. Favorable acidity is attributed as brightness
whereas unfavorable acidity is sour. Acidity contributes
to the liveliness, sweetness, and fresh- fruit character of

liquid on the tongue and roof of the mouth. Balance is
the harmony of flavor, aftertaste, acidity and body.
Sweetness is the perception of the presence of
carbohydrate and a pleasing fullness of flavor. Clean
cup is an attribute of the absence of negative
impressions caused by non-coffee like tastes or aromas.
Uniformity describes the similarity of flavor of the
different cups. Overall is the holistic sensory perception
of all attributes rated by an individual taster. Defect is
an off-flavor. Total score (maximum 100) as final score
is the sum of the scores of all attributes. The panel of
coffee taste testers comprised of Licenced Q Graider
(the coffee taste testers are certified by the Coffee
Quality Institute and the Specialty Coffee Association
of America) and trained experienced coffee tasters.
The taste tests were carried out twice with one week
distance in the Cupping Laboratory of Goldenways
Coffee Company in Medan. The average value was
used for the variance analysis.

2.2. Data analysis

Corresponding mean squares were used to test the
significance of each source of variations (Quinn and
Keough, 2002). For example, F-ratio for genotype was
obtained by dividing MSg(k) by MSerner (Table 1).
Espected mean square (EMS) was estimated by using
the formulas of estimated variance component (EVC).
Estimated variance of error (s?%) was equal to mean
square of error (MSgwor). Therefore, estimated variance
of phenotype (s?%) is the sum of s?%c with s%. Genotypic
and phenotypic variation, heritability and genetic
advance could then be calculated by using s?c and s2%.
Genotypic  coefficient of variation (GCV) =
(((s%6)°%)/m) x 100% and phenotypic coefficient of
variation (PCV) = (((s?%)%%)/m) x 100% whereby m is
mean of phenotype (Mayo, 1987). Coefficient of
heritability in broad sense (H%s) = s%/s%, genetic
advance (GA) = (i)(s%)*5(H?s) and GA in percentage of
mean (GAM) = (GA/m) x 100% whereby i = 2.063 at
selection intensity 5% (Poehlman, 1987). GCV, PCV
and GAM was interpreted as low (<5%), moderate (5-
10%) and high (>10%). H2 is identified as low

coffee. Body is the sensation of tactile thickness of  (<40%), moderate (40-60%) and high (>60%).
Table 1. Variance analysis estimation of nested design
Source of variation df MS F-ratio EMS EVC
O'ZE + I'Oze +
District (K) a-1 MSk MSk/MSy k) rco? + s?a = (MSk — MSy ())/rcb
rchoc
Subdistrict within District e+ ro’e +
(L(K)) a(b-1)  MSixy  MSLk/MSey g I'CO'ZLG $°L = (MSLi) — MSe)/rc
Genotype within
subdistrict within district ab(c-1)  MSeuwk)  MSeuw)yMSemer  %e+ 1o’ %6 = (MSg k) — MSgmor)/r
(G(L(K))
EI‘I’OI’ abC(I’-l) MSError O'ZE 52E = MSError

df = degree of freedom, a = seven levels, b = two levels, ¢ = two levels, r = four samples, MS = mean square, EMS = expected

mean square, EVC = estimated variance component.
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3. Result and Discussion

The genotypes were significantly different (a0 = 0.05)
in aftertaste, acidity and sweetness, and highly
significantly different (o = 0.01) in fragrance/aroma,
flavor, body, balance, overall and total score (Table 2).

By using s°G and s?P (Table 3), the genetic
components of each parameter were calculated (Table
4). Hundred bean weight had moderate genotypic
variation and phenotypic variation, performed high

heritability. Fragrance/aroma, flavor, aftertaste, acidity,
body, uniformity, balance, sweetness, overall and total
score had low genotypic variation. Sweetness had the
highest genotypic variability. Uniformity and sweetness
showed moderate phenotypic variation. Sweetness had
the highest phenotypic variability. The result of this
research showed that most of the attributes of
organoleptic qualities had low variability of genetic
components (Table 4).

Table 2. Analysis of variance of organoleptic and physical quality

MS district MS MS MS error F-ratio for F-ratio for F-ratio for
(p=7; df=6) subdistict genotype (df=84) district subdistrict  genotype
(9=2; df=7) (r=2; df=14)
Organoleptic quality
Fragrance/Aroma  4.9126786 00332143 0.2542857 00916667 147.91*+  0.13ns 2.77%*
Flavor 4.0285119 0.0959821 0.2709821 0.0882440 41.97** 0.35ns 3.07%*
Aftertaste 2.0701786 0.1074107 0.2331250 0.1063988  19.27** 0.46ns 2.19*
Acidity 2.1703571 0.0977679 0.1159821 0.0579464  22.20** 0.84ns 2.00*
Body 1.7810119 0.0202679 0.1788393 0.0637798 87.87** 0.11ns 2.80%*
Uniformity 7.6666667 2.0000000 0.7857143 0.5000000 3.83ns 2.55ns 1.57ns
Balance 1.6350000 0.0391964 0.1766964 0.0678869 41.71** 0.22ns 2 GO**
Clean cup 1.5357143 1.9285714 1.0000000 0.6904762  0.80ns 1.93ns 1.45ns
Sweetness 5.0357143 1.1785714 1.1785714 0.6071429 4.27* 1.00ns 1.94*
Overall 2.6692560 0.1515179 0.2436607 0.0968750 17.62** 0.62ns 2.52%*
Total score 268.6943155 9.3326786 117748214 41076786 28.79** 0.79ns 2 g7**
Physical quality
Hundred bean 244013717  4.0414375  3.2177554 04126583  6.04* 1.26ns 7.80%*

weight (g)

MS = mean square, df = degree of freedom, F-table for district at & 0.05 = 3.87 and & 0.01 = 7.19, F-table for subdistrict at . 0.05

= 277 and o 0.01 = 428 F-table for genotype at o 005 = 182 and o 0.01 = 232
Table 3. Estimated variance components of organoleptic and physical quality
Estimated Estimated Estimated Estimated Estimated
varince of varince of variance of variance of error  variance of
district (s%p) subdistrict genotype (s’%) (s’ = mean phenotype
(s%) square of error) (%)
Organoleptic quality
Fragrance/Aroma 0.3049665 -0.0276339 0.0406548 0.0916667 0.1323214
Flavor 0.2457831 -0.0218750 0.0456845 0.0882440 0.1339286
Aftertaste 0.12267299 -0.01571429 0.0316815 0.1063988 0.1380804
Acidity 0.12953683 -0.00227679 0.0145089 0.0579464 0.0724554
Body 0.1100465 -0.0198214 0.0287649 0.0637798 0.0925446
Balance 0.0997377 -0.0171875 0.0272024 0.0678869 0.0950893
Sweetness 0.2410714 0 0.1428571 0.6071429 0.7500000
Overall 0.1573586 -0.0115179 0.0366964 0.0968750 0.1335714
Total score 16.2101023 -0.3052679 1.9167857 4.1076786 6.0244643
Physical quality
Hundred bean
weight (g) 1.2724959 0.1029603 0.7012743 0.4126583 1.1139326
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Table 4. Minimum, maximum, median, mean, standar of deviation and genetic components of organoleptic and

physical quality

Parameter Minimum Maximum  Median Mean sy GCV PC H%s GA GAM
(%) VvV (%) (%)
(%)

Organoleptic
quality
Fragrance/Aroma  7.23 9.03 8.02 8.18 0.15 247 445 30.72 023 282
Flavor 7.13 8.80 7.89 7.96 015 2,69 460 3411 026 3.24
Aftertaste 7.53 8.93 7.95 8.07 0.16 221 461 2294 0.18 2.18
Acidity 7.53 8.90 7.99 8.05 012 150 3.34 20.02 011 1.38
Body 7.38 8.88 8.00 8.04 013 211 378 31.08 0.20 243
Balance 7.85 8.95 8.05 8.17 0.13 202 3.77 2861 018 223
Sweetness 7.23 9.03 8.02 8.77 039 431 988 19.05 0.34 3.88
Overall 7.48 9.03 8.05 8.26 016 232 442 2747 021 251
Total score 78.00 91.68 82.27 83.64 101 166 293 3182 161 1.93
Physical quality

Hundred bean 12.42 18.32 1432 1427 032 587 740 6295 137 961

weight (g)

s¢ = standard of deviation, GCV = genotypic coefficient of variation, PCV = phenotypic coefficient of variation,

H2ys =

coefficient of heritability in broad sense, GA = genetic advance, GAM = genetic advance in percentage of mean.

Contrary to this reseach result, Tessema et al. (2011)
and Kitila et al. (2011) generally found higher genetic
and phenotypic variability. Fragrance/aroma, flavor,
aftertaste, acidity, body, uniformity, balance, sweetness,
overall and total score had low heritability. Acidity had
the highest heritability. Fragrance/aroma, flavor,
aftertaste, acidity, body, uniformity, balance, sweetness,
overall and total score showed low genetic advance.
Hundred bean weight had moderate genetic advance.
Flavor had the highest genetic advance. Bean weight
performed moderate genetic advance.  Genotypic
variability is the basis for the plant breeding to create
better phenotypes of plants.  Aftertaste could be
transmitted to the progeny (H2bs = 22.94 %) in which
total score would be expected to have genetic advance
(GAM) 251 %. However, phenotypic selection for
fragrance/aroma, flavor, aftertaste, acidity and body
might be difficult to be carried out in this coffee
population due to low phenotypic variation along with
low genotypic variability (Table 4). Contrary to this
research, Tessema et al. (2011) and Kitila et al. (2011)
found moderate to high genotypic and phenotypic
variability. In future research, crossbreeding should be
conducted to create higher genotypic and phenotypic
variation. Soebreira et al. (2016) revealed that breeding
might improve beverage quality.

Leroy et al. (2006) and Soebreina et al. (2016)
concluded that interspecific hybridization or crossing
within species might increase genetic gains for
organoleptic quality. Bertrand et al. (2006) revealed
that the clones of F1 hybrids had higher aroma, body
and acidity in comparison with traditional cultivars.
This research result and Chalfoun et al. (2013) showed
that genotypes could have superior beverage quality
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with total score above 80. The certain consumers
needed specific taste (Leroy et al., 2006).

4. Conclusion

Low genotypic and phenotypic variability in most of
the organoleptic qualities were found in these genotypes
of Arabica coffee.
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ABSTRACT

Concepts behind the best management practices of rangeland improvement include production,
economics, as well as social and environmental aspects. Although revenue in rangelands can be
increased by fertilization, total production cost can increase and as a result, net benefit may reduce due
to increase in fertilizer application cost. This study examined differences between three economic
analysis models (EAM): total revenue based on i) hay yield (HY), ii) conversion rate of consumable
crude protein to meat on the hoof in cow-calf (CPM) and iii) yield and relative feed value (RFV) index
as a new opinion to highlight the economic aspects related to the N (0, 60 and 120 kg ha), P (0, 60 and
120 kg ha') and K (0 and 80 kg ha') fertilization (NPK) in degraded rangelands. For this purpose, a
series of data, gathered from an experiment conducted to increase the productivity of degraded
rangelands by fertilization were analyzed. The results were most dissimilar for ‘the revenue’ variable
and this difference lies in the fact that the EAMSs estimated income in different ways. Due to the
different revenue measurements, net benefit of CPM was the highest, while that of HY was the lowest.
The HAY and RFV models indicate that NPK fertilizers did not increase forage production enough to
be profitable for animal production. This study does not strive to suggest one EAM over another;
however, it examines the respective models concerning various data and describes underlying
characteristics of EAMs to obtain a given increase in net benefit.

Meranin besin degerine dayali giibrelemenin ekonomik analizi: Yeni bir goriis

OZET

Mera iyilestirme uygulamalar1 ile ilgili kavramlar, sosyal ve cevresel etkilerin yaninda iiretim ve
ekonomikligi de kapsamaktadir. Mineral giibrelemesi, meralarin verimliligini arttirabilse de, giibre
uygulama maliyetindeki artis nedeniyle tiretim maliyeti artabilir ve sonug olarak, net fayda azalabilir.
Calismada, bozulmus merada N (0, 60 ve 120 kg ha?), P (0, 60 ve 120 kg ha') ve K (0 ve 80 kg ha)
giibre (NPK) uygulamasinin ekonomik hususlarini vurgulamak igin i) kuru ot verimi (KOV), ii)
tiiketilen ham proteinin et irk1 sigirlarda can agirliga doniisiim oran1 (HPD) ve iii) yeni bir analiz modeli
olarak verim ve nispi yem degeri (NYD) endeksi esasina dayali toplam gelirleri esas alan ii¢ ekonomik
analiz modeli (EAM) arasindaki farkliliklar incelenmistir. Bu amagla, bozulmus bir meranin giibreleme
ile verimliligini artirmak i¢in yiiriitiilen bir arastirmaya ait bir dizi veriler analiz edilmistir. Bulgular, en
cok 'gelir' degiskeni bakimindan farklilik gostermis ve bu farkliligin, tic EAM’1n da gelirleri farkli
sekillerde tahmin ettigi gerceginden kaynaklandigi belirlenmistir. Farkli gelir 6l¢limleri nedeniyle,
HPD, en yiiksek net kara sahip olurken, KOV en diisiik degere sahip olmustur. KOV ve yeni bir goriis
olarak NYD esasli EAM, NPK giibreleri ile hayvansal iiretim igin karli olacak kadar kaba yem
iretilemedigini gostermistir. Bu ¢aligma, bir EAM' nin bir digerine Ustiinliiglini gostermek yerine,
farkli verilerle ilgili modelleri incelemekte ve net faydada belirli bir artig elde etmek icin EAM' lerin
temel 6zelliklerini agiklamaktadir.
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Crude protein yield
Economic fertilization
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Improving rangeland
Net benefit
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1. Introduction

dryland area (du Toit et al., 2017) are the cheapest feed

resource available for domestic ruminants (Louhaichi et

Rangelands, which compose ~69% of the world’s
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al., 2009). The nutrition of sheep, goats and cattle is
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mainly based on the exploitation of rangeland resources
in many parts of the World. Therefore, degradation of
rangelands subjected to heavy grazing for a long time is
a fundamental problem in the countries like Turkey
(Kohestani and Yeganeh, 2016; Uzun et al., 2016).
Indeed, it has been reported that the proportion of
species desirable for grazing plant species and the plant
density or species richness decreased because of the
elimination of the less grazing-tolerant species
(Anderson and Hoffman, 2007; Uzun et al., 2016).
Because the performance of domestic ruminants mainly
depends on the quality of forage available (Amiri and
Shariff, 2012), in practice, performance of animals
reflects forage quality, which is a broader term that not
only includes nutritive value, but also forage intake
(Koc et al., 2014).

Disturbances in promoting and maintaining diversity
in rangelands are important in terms of forage quantity
and quality determining grazing animal performance.
Rangeland rehabilitation and optimal exploitation are
the most important scientific and technical efforts in
range management (Kroeger et al., 2009; Kohestani and
Yeganeh, 2016; Sahinoglu and Uzun, 2016). In
countries like Turkey, rangeland restoration is a goal of
Governments with the enactment of the Rangeland Law.
Although  adequate  fertilization ~ with  mineral
compounds is the most practical and effective method to
increase the herbage quantity and quality in rangelands
is (Aydin and Uzun, 2005; Frame and Laidlaw, 2011,
du Toit, 2014), fertilizers supplied by government are
inconsiderately used by villagers on the rangelands
(Aydin and Uzun, 2005). It has increased the use of
fertilizer inputs (i.e. nitrogen, phosphorous and
potassium shorthanded as ‘NPK’) to achieve that level

of real production. Concepts behind the best
management practices of crop nutrition include
production, economics, as well as social and

environmental aspects. Range management practices,
including fertilization improve livestock productivity
and protect the environmental status. Although total
revenue in degraded rangelands can be increased by
mineral fertilization, production costs can increase and
as a result, net benefit may reduce due to an increase in
fertilizer application cost. (Guevara et al., 2000; Aydin
and Uzun, 2005; Islam and Adjesiwor, 2005).

The economic analysis of fertilizers in terms of the
productivity requires that one estimate both the costs
and the benefits from this application through time.
Costs include both the initial investment and the annual
maintenance and repairs, whereas benefits include all
the annual returns. Therefore, the decision to improve
rangelands depends on several factors such as financial
returns from the improvement and alternative practices,
risk of failure and government subsidies as well as
current and projected livestock prices and ranch costs
(Manyeki et al., 2015). Unfortunately, there is
inadequate information on the expected economic
returns of rangeland fertilization resulted to relatively
low priorities assigned to range improvement by

farmers and the government. Although benefits from
livestock forage produced are relatively straightforward,
to estimate the benefits from rangeland improvement
practices can be more difficult. Indeed, farmers are
interested in seeing the criteria required to obtain a
given increase in net benefits.

The benefit from herbaceous production can be
valued by either considering the cost of alternative feeds
such as straw and/or alfalfa hay or total revenue based
on hay yield and nutritive value (Islam and Adjesiwor,
2005). These processes should estimate how much
additional forage will be produced by the practices such
as fertilization (Kroeger et al., 2009). Several economic
analysis models based on hay yield (HY) or conversion
rate of consumable crude protein (CP) to meat on the
hoof in cow-calf (CPM) has been used to determinate
the economic impacts of sustainable rangeland
management, including fertilization (Guevara et al.,
2000; Aydin and Uzun, 2005; Islam and Adjesiwor,
2005). However, there is not enough information on
whether the relative feed value (RFV) index, a tool for
evaluating and marketing, can be used as an economic
analysis model. Therefore, the RFV model taken into
consideration together with the yield and nutritive value
in the total revenue may be asserted as a new opinion.
Accordingly, the objectives of this study was twofold:
firstly, to estimate the hay prices based on RFV as a tool
for evaluating and marketing for the RFV economic
analysis model as new opinion, but the main aim was to
examine differences between three economic analysis
models: the total revenue based on i) HY, ii) CPM and
iii) RFV to highlight income response to applications of
N, P and K on rangelands degraded by overgrazing.

2. Material and Methods

The data related to hay and protein yields, CP
content and RFV of this research were obtained from a
study carried out in a heavily grazed rangeland in
Ondokuz Mayis town of Samsun province, in Turkey
(41° 29' 0" N, 36° 4' 0" E, elevation of 10 m) between
2013 and 2015 (Aydin et al.,, 2016). The botanical
composition of the experimental area consisted of 20%
legume, 35% grass and 45% other family plants. The
studied rangeland had a ratio of desirable perennial
plant species of 10%. In this study, two overseeding
(unseeded and seeded) methods and different
fertilization rates composed of three N (0, 60 and 120
kg N ha') and P (0, 60 and 120 kg P ha?) and two K (0
and 80 kg K ha?) on yield and quality of overgrazed
rangeland have been studied. Aydin et al. (2016)
reported that the rainfall probability was taken account
of the region for determining fertilizer combinations,
because rainfall is one of the most limiting
environmental factors influencing production plant
(Snyman, 2005). Total precipitation and mean
temperature were 578.3 mm and 16.0 °C in the first year
and 776.2 mm and 15.5 °C in the second year of the
experiment (Aydin et al, 2016). Some soil
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characteristics such as soil texture, organic matter
content, saturation extract pH, extractable P, and
exchangeable K of experimental site was determined as
loamy, 2.1%, 7.1, 2.6 mg, and 43.0 mg kg@3,
respectively.

This study is an analysis of some of the economic
aspects related to the NPK fertilization in rangeland
degraded by overgrazing. Therefore, the study examined
differences between three economic analysis models:
total revenue based on i) hay yield (HY), ii) conversion
rate of consumable crude protein to meat on the hoof in
cow-calf (CPM) and iii) yield and relative feed value
(RFV) index as a new opinion The assumptions of
economic analysis models used in this study were as
follows, i) to use of NPK fertilizers in order to improve
rangelands degraded by overgrazing and as a result, to
achieve greater production of excellent quality forage,
ii) to utilize the herbages from these rangelands as hay,
iii) to evaluate the conversion to meat of CP consumed
by the grazing animals, iv) to evaluate the sale of hay
obtained from the rangelands improved by fertilizer and
v) to determine the role RFV in determining the
commercial value of forages. Therefore, to evaluate the
profitability (profit or loss) of different fertilizer
combinations, the HY and hay price, the RFV or
conversion of consumable CP to meat on the hoof in
cow-calf were used in the economic analysis models.

The benefit cost ratio is used to compare the present
value of all benefits to that of all costs (Gentner and
Tanaka, 2002). To determine fertilization profitability
therefore is required the comparison of costs and returns
from economic analysis models, in all economic
analysis models were used the total production cost and
total revenue (Islam and Adjesiwor, 2005). Parameters
prices (January 2017) used in cost and revenue
estimation are shown in Table 1.

Table 1. Parameters and prices used in cost and revenue

estimation

Item Unit Price ($)
Fertilizers

Ammonium nitrate kg 0.21

Triple superphosphate kg 0.57

Potassium sulphate kg 1.16
Other expenditures 20% of fertilizer prices
Meat on the hoof kg 4.45
Hay kg 0.17

Profit (or loss) and net benefits were calculated
using the following equations (Islam and Adjesiwor,
2005):

Profit/loss ($ ha) = total revenue — total production
cost

Net benefit ($ hal) = profit for each fertilizer
combination - profit of control

Price data for fertilizers and hay were obtained from
local sources in central Samsun. The conversion rate of
consumable CP to meat on the hoof in cow-calf was
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assumed to be 1.8 kg (NRC, 2000; Aydin and Uzun,
2005). The RFV, based on ADF and NDF contents is an
index representing forage quality and is one of the
systems used by forage testing laboratories last decades.
Thus, the higher RFV is the higher the quality this
means a higher price for that hay. Buyers and sellers
have used this index for estimating hay quality and price
of hay (Newman et al., 2014). This equation was based
on the prices of hays with the lowest RFV (e.g. wheat
straw) and the highest RFV (e.g. alfalfa hay) in Turkey
during the last three years (Table 2). All Turkish lira
amounts are converted into today's or “present” the
United States dollar ($) terms since most financial
inputs (e.g. prices and costs) and production inputs (e.g.
yields, product quality) can be readily varied on a yearly
basis.

Table 2. The relative feed value (RFV) and unite price
of feedstuffs used in calculation of RFV price

Feedstuff RVF Unit price ($ kg™?)
Wheat straw 50 0.08
Alfalfa hay 150 0.22

Equation and bivariate correlation displaying the
relationship between the yield, prices and RFV of hay
were determined by means of simple linear regression
analysis. To test our hypothesis, hay and protein yields,
CP content and RFV of rangeland were analyzed by
one-way ANOVA with fertilization as the only factor.
When differences appeared, Duncan’s test was used at
the P = 0.05. All statistical analysis was performed by
means of SPSS 11.0 for Windows software (SPSS Inc.,
NY, USA).

3. Results and Discussion

The hay prices based on RFV can be expressed by
the following linear equation: The RFV prices ($ kg™) =
0.0133 + 0.0014x (r=0.999), where x is RFV of
produced hay. This regression equations and correlation
coefficient indicate that RFV can be used in determining
the commercial value of forages. Thus, in the present
study, the total revenue based on yield and RFV was
calculated by using this linear equation. The economic
benefit and expected revenue are the most important
parameters to be considered when planning an
investment (Torell et al., 2014). Therefore, to highlight
the economic aspects related to the NPK fertilization in
degraded rangelands, these variables were evaluated in
the present study. The results were most dissimilar for
‘revenue’ variable and this difference lies in the fact that
the three models estimated income in different ways.
Due to different income measurements, net benefit of
CPM was the highest, while that of HY was the lowest.

The cost of improving an acre of rangeland by
fertilization has had to compete with the amount of
marketable hay or meat produced in this area, as
recommended by Kroeger et al. (2009) and Newman et
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al. (2014). In our study, this competition was found to
be important or useful tool in terms of the economic
analysis model based the CPM. Therefore, rangeland
improvement practices implemented for managing
domestic ruminants such as cattle, sheep and goat cause
different benefits and incur different costs (Workman
and Tanaka (1991) and Unterschultz et al. (2004).

The HY, CPY, the CP content and RFV varied
among treatments (Table 3). There were a significant
increase (10 to 60%) in the HY and CPY of plots
fertilized by different NPK combinations compared to
control plot. However, the CP content and RFV of
forage decreased (ranged: 0.2 to 18%) in the plots
fertilized by N alone and high dose N with P and K
fertilizers or increased (ranged: 0.2 to 14%) in the plots
fertilized by other fertilizer combinations. This may be
the result of the beneficial effect of NPK fertilization on
the HY and CP (Brum et al., 2009; Balabanli et al.,
2010) and of a negative association between yield and
nutritive value. In addition, this result may be explained
by the fact that the yield and quality of rangelands is
primarily designated by botanical composition (Samuel
and Hart, 1998; Algan et al., 2017). The yields of grass
and legume biomass were affected, as grasses increased
and legume biomass decreased with increasing N
fertilization rate, whereas P and K fertilizers promote
the growth of legumes (Aydin et al., 2016).

The primary benefit from NPK in the grazing

season supported increase in the HY and forage quality
when based on changes in the HY and CPY (Figure 1)
and CP content and RFV (Figure 2) of fertilized plots as
the percentage of control plot. Although our results
revealed that for high-dose N fertilization to be effective
on HY of the rangelands (Table 3), the NPK fertilizer
should be composed of 60 kg N, 120 kg P, 80 kg K ha™?,
due to an adverse effect on botanical composition and
long-term sustainable production (Aydin et al., 2016).
This result supports that P and/or K alone has little
effect for increasing forage production (Rubio et al.,
1996), since all other treatments had forage yields that
were significantly greater than the control (Table 3).
Both P and K fertilization (except for 80 kg K without
N and P) without N increased the CP content of the
rangelands. High CP and HY content of the rangelands
fertilised by fertilizer with high-dose P and K without N
had the greatest CPY. Rangelands respond differently to
fertilizer applications due to botanical composition,
climate, soil and management applications (Nohong and
Ako, 2016; Adjesiwor et al., 2017). The results with
respect to HY support idea that N fertilizer application
was profitable, but might not be sustainable in the long
term (Samuel and Hart, 1998; Kowaljow et al., 2010;
Interrante et al., 2012). Therefore, based on the results
of previous studies and the present study, NPK
fertilization did not increase average forage production
enough to be profitable for grazing livestock.

Table 3. The hay and crude protein (CP) yields, CP content and relative feed value (RFV) of the degraded rangeland

fertilized with different NPK combinations

Yield (kg ha)

Fertilizer Hay CP CP content (g kg™) RFV
NoPoKo 1837 286.9 i 156.2 de 115.3 abc
NoPoKso 2025 hi 333.7 hi 164.8 bed 122.3 ab
NoPsoKo 2171 ghi 373.4h 172.0ab 124.9 ab
NoPeoKso 2679 fg 452.8 fg 169.0 abc 124.6 ab
NoP120Ko 2736 fg 462.1 efg 168.9 abc 120.4 ab
NoP120Kso 3107 df 556.5 bcd 179.1a 128.1a
NsoPoKo 2457 gh 384.5 gh 156.5 de 111.1 b-f
NeoPoKso 2601 fgh 407.1 gh 156.5 de 114.7 a-d
NsoPsoKo 3205 def 505.4 def 157.7 de 124.1 ab
NeoPeoKso 3376 cde 536.4 b-e 158.9 de 123.4 a-e
NeoP120Ko 3656 b-e 562.3 bed 153.8 def 122.7 ab
NeoP120Ks0 3727 bed 610.1 ab 163.7 bed 123.4 ab
N120PoKo 3479 cde 525.0 c-f 150.9 ef 100.6 d-g
N120PoKso 3603 b-e 553.8 bcd 153.7 def 101.0g
N120Ps0Ko 3677 b-e 555.6 bcd 151.1 ef 100.0 b-f
N120Ps0Kso 3872 bc 590.5 abc 152.5 ef 103.4 c-g
N120P120Ko 4153 ab 596.8 abc 143.7 f 98.8 fg
N120P120Kg0 4484 a 644.8 a 143.8 f 100.2 efg
SEM 177.7 24.27 2.24 2.54

a,b,c... Means with different letters in the same raw are different (P<0.05).
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Figure 1. Changes in the hay (HY, SEM = 3.5) and crude protein (CPY, SEM = 2.9) yields of fertilized plots as the
percentage of control (NoPoKo) plot. a,b,c... Bars denoted by the different letter are different (P<0.05).
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Figure 2. Changes in the crude protein (CP) content (SEM = 1.4) and relative feed value (RFV, SEM = 2.5) of
fertilized plots of fertilized plots as the percentage of control (NoPoKo) plot. a,b,c... Bars denoted by the

different letter are different (P<0.05).

Fertilization can provide high amount and quality
forage during the growing season in the degraded
rangelands (Islam and Adjesiwor, 2005; Aydin et al.,
2016). In the present study, the relative economic value
was determined by calculating the difference between
the expected values for revenues and the costs for each
fertilizer combinations (Islam and Adjesiwor, 2005;
Interrante et al., 2012). Therefore, key indicators as the
benefit to cost ratio and net value must be positive for
the analysed practices taking account of the increases in
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forage yield and quality in terms of a common botanical
composition and long-term sustainable production for
various combinations of NPK fertilization. The
economic analysis models of the costs and benefits from
various combinations of fertilization practices indicate
that profit and loss conservation can be comparable. In
the present study, the best net returns for HY, CPM and
RFV models were obtained from rangelands fertilized
with the N120PoKo, N120P120Ko and NeoP120Ko fertilizers,
respectively (Table 4). This result may be related to the
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fact that vegetation recovery was higher following NP
fertilization (Kowaljow et al., 2010) and the best
sources of fertilizer to apply in such rangeland are
ammonium nitrate or ammonium sulphate (Rubio et al.,
1996).

The net benefits for all fertilization combinations
were lower for the analysis models based on HY and
RFV than for CPM model. When based on the
conversion rate to meat of forage CP consumed by the
grazing animals, all fertilization combination used,
except for NoPoKgo were profitable for operations that
dominate rangeland. Therefore, our belief was that
improved knowledge will not only lead to better
decisions of farms, but also to develop and support the
use of economic analysis models that inform
government and corporate decisions. For a profit
maximizing or cost minimizing, the profitability of
fertilization can be provided some insights into the
decisions to be made. While the profit for most ranchers
is not the weightiest decision criterion in the economic
sense, they can generally be assumed to prefer more
income to less (Gentner and Tanaka, 2002).

Nitrogen fertilization without P and K of the
overgrazed rangelands is not profitable at present
fertilizer, hay and meat prices, as reported by Samuel
and Hart (1998). Contrary to the results reported herein,
Polat et al. (2007) showed that fertilization with N and P
is profitable based on economical analysis of two years
results. The net profit obtained from the treatments can
depend on fertilizer doses and net return obtained from
the CPM model (Guevara et al., 2000; Aydin and Uzun,
2005). After taking account of the botanical

composition (Aydin et al., 2016) and long-term
sustainable production, the profit of CMP analysis
model was more profitable than the other two models by
around twice. As in the present study, when rangelands
were fertilized, the herbage yield and quality increase,
but this enhance has a serious detrimental effect on RFV
(Aydin and Uzun, 2005; Frame and Laidlaw, 2011).

The total revenue, profit and net benefit of fertilizer
combinations in the economical analysis based on CPM
was greater than those based on HY and RFV models
(Figure 3). In the model based on HY, the plots
fertilized N at 120 kg ha™* with or without P and K had a
greater the corresponding values compared to that on
RFV model. However, the CPM (1052.1,839.2 and
231.3 $ ha'), RFV (465.2, 252.3 and -23.1 $ ha?!) and
HY (460.1, 247.2 and -20.4 $ ha') models had the
highest, middle and the lowest total revenue, profit and
net benefit as averages of fertilizer combinations among
all economic analysis models. Guevara et al. (2000)
reported that fertilizer application did not increase
forage production enough to be profitable for cattle
production at present fertilizer and meat prices, as
reported herein for rangeland degraded by overgrazing.
Rangeland management practices should be provided
many benefits (Kroeger et al., 2009). The N application
decreases the benefit of forage while N and P
application together increase the net return (Polat et al.,
2007). The NPK combinations used in the present study
for improving of the degraded rangeland showed the
least and a similar profitable in analyses based on HY or
RFV model. This may be related to selling of hay
obtained from each fertilization application.

Table 4. The hay (HY) and crude protein (CPY) yields, CP content and relative feed value (RFV) of the degraded
rangeland fertilized with different NPK combinations

Total revenue of EAM ($ ha') Total cost Net benefit of EAM ($ hat)

Fertilization CPM HY RFV ($ hat) CPM HY RFV
NoPoKo 709 312 321 0

NoPoKso 825 344 374 223 -107 -191 -170
NoPesoKo 923 369 409 91 123 -34 -4
NoPesoKso 1120 455 504 314 97 -171 -132
NoP120Ko 1142 465 498 182 251 -30 -6
NoP120Kso 1376 528 599 405 261 -189 -127
NesoPoKo 951 418 416 46 195 60 48
NesoPoKso 1006 442 453 269 29 -139 -137
NesoPsoKo 1249 545 600 137 403 96 142
NeoPsoKsgo 1326 574 629 360 257 -98 -52
NsoP120Ko 1390 622 678 228 453 81 128
NeoP120Ks0 1508 634 694 451 348 -130 -78
N120PoKo 1298 591 537 92 497 188 124
N120PoKso 1369 613 559 314 345 -14 =77
N120P60Ko 1374 625 565 183 481 130 61
N120Ps0Kso 1460 658 613 406 345 -60 -114
N120P120Ko 1475 706 631 274 492 120 36
N120P120Ksg0 1594 762 690 497 388 -47 -128
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Figure 3. The profits from the degraded rangeland fertilized with different NPK combinations when based on
economic analysis models such as conversion rate of consumable crude protein to meat on the hoof in
cow-calf (CPM), hay yield (HY) and relative feed value (RFV) index as a new opinion.

4, Conclusions

The economic analysis models based on HY and
RFV had a lower the net benefit compared to CPM
model. Except for NoPoKso, all NPK combinations had
higher net benefit in the analysis based on CPM model.
Moreover, the analysis models based on HY and RFV
Phad a lower profit or higher loss in the N fertilization
up to 60 kg ha. Our results suggest that the reductions
in net benefit as result of the selling of hay from the
rangelands fertilized by different NPK may be protected
by live weight gains of grazing animals. Indeed, the
economic analysis based on RFV as a new option and
HY models was not to equate the value of the marginal
product to the marginal factor costs. The benefit of the
economic analysis model based on RFV as a new option
indicate to be small to make them worth adopting given
the forages available, especially in the rangelands
fertilized with high-dose N. Therefore, it can be said
that the grazing of animals in such rangelands may
produce enough income to cover the cost of producing it
and the practices like fertilization are costly to ranchers
and are not viable in purely private financial terms.

Prior to selecting one economic analysis model over
another, decision makers should consider the following
primary factors: i) total production cost, ii) assumptions
outlined previously of the economic analysis, iii) time
period (multi-year or static) of the analysis and iv)
indirect and induced effects. The CPM model is more
suitable for specific rangeland management practices
and fertilization-related analyses. The present study
does not strive to suggest one economic analysis model
over another; however, it examines the behaviour of
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respective models concerning various data and describes
underlying characteristics of the economic analysis
models to obtain a given increase in net benefit. These
results indicate that this comparison was important to
farmers because they are interested in seeing the criteria
required to obtain a given increase in net benefits. The
precautions should be proposed to repair natural
rangelands and achieve greater production of excellent
quality of forage by using different agricultural
practices. Therefore, all of these should be considered in
the development process of fertilizer recommendations.
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OZET

Oryantal tiitiinlerde hasat, el gruplarinin olgunlagmasiyla asagidan yukartya dogru yapilmaktadir. Bu
caligmada, farkli lokasyonlarda yetistirilen bazi oryantal tip tiitiin genotiplerinin el gruplari, verim ve
randiman degerleri bakimindan incelenmistir. Tesadiif bloklar1 deneme desenine gore 3 tekrarli kurulan
denemeler Orta Karadeniz Bolgesi tiitiin tiretim alanlarinda yer alan 4 lokasyonda (Erbaa-Evciler,
Erbaa-Karayaka, Glimiighacikdy, Bafra), 2017 yilinda yapilmigtir. Materyal olarak bolgeden toplanan
21 hat ile 4 standart genotip kullanilmistir. Kirim islemi #i¢ elde tamamlanmus, el gruplart ayri ayri
degerlendirilmistir. Hatlar arasinda Giimiighacikdy’de birinci ve ikinci kirim ile Bafra’da birinci kirim
disinda kalan verim degerleri istatistiki olarak 6nemli bulunmustur. Randiman bakimindan ise Evciler
ve Bafra’nin birinci kirimlar1 diginda kalan kirimlarda, hatlar arasinda onemli fark tespit edilmistir.
Mabhsul veriminin olusmasinda ilk kirimlarin % 28.0, ikinci kirimlarin % 42.4 ve iiglincii kirimlarin
% 29.6 oranlarinda etkisi olmustur. Mahsul randimani en yiiksek Evciler’de (% 90), en diisiik Bafra’da
(% 52) tespit edilirken, kirimlarin randimana katkisi sirastyla % 25.8, % 39.4 ve % 34.8 olarak tespit
edilmigtir.

Hand groups oriented yield and grade index characters of oriental tobaccos

ABSTRACT

Harvest was performed from lower part to upper part in oriental tobaccos with advancing of hand
group’s maturity. In this study, hand groups of some oriental tobacco genotypes grown in different
locations were evaluated in terms of yield and grade index values. Experiment was planned in
randomized blocks design with three replications and conducted four locations from tobacco production
areas of Middle Black Sea Region (Erbaa-Evciler, Erbaa-Karayaka, Giimiishacikdy, Bafra) in 2017. 21
lines and four standard genotypes obtained from this region were used as material. Harvest was
completed by three hands and each hand group was evaluated separately. Among the lines, yield means
were found to be significant except for those of first and second harvests in Giimiishacikdy and second
harvest in Bafra. As for grade index, a significant difference was detected among lines except for first
harvest in Evciler and Bafra locations. Crop yield consisted of the first, second and third harvests at the
rate of % 28, % 42.2 and % 29.6, respectively. Grade index was the highest in Evciler (% 90) and the
lowest in Bafra locations. The contribute of harvests to grade index was found to be 25.8 %, 39.4 %,
34.8 % respectively.

Anahtar Sozcikler:
Basma

Hasat

Nicotiana tabacum L.

Keywords:
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Harvest
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1. Giris

Diinyada 128 iilkede, 4.3 milyon ha alanda yaklasik
7.5 milyon ton tiitiin liretimi yapilmaktadir. 74 bin ton
iiretim ile 10. sirada yer alan Tiirkiye, diinya oryantal
tiitin tiretiminde ilk siradadir (Anonim, 2018a). Tiirkiye
bu Uretiminin  %17’sini  Karadeniz Bolgesinde
yapmaktadir. Karadeniz Bolgesinin % 40’1 Basma tiitiin
tipi olup, harmanlarda yaklasik % 4-12 oraninda
kullanilmaktadir (Anonim, 2018b).

Tiitiinde el el (oryantal, virginia, puro dis sargilik),
sakl1 (burley, maryland, puro i¢ sargi ve dolguluk) ve bu
ikisinin kombine yapildigi (virginia) hasat yontemleri
bulunmaktadir. Genel olarak el el hasat edilen tiplerde
kurutma siiresi kisalmakta, daha agik renk tonlarina
sahip yapraklar olusmaktadir. Kurutma siiresinin
uzadigr sakli (sapli) hasatta solunum devam ettiginden
kuru madde kaybi artmakta, daha koyu renklere sahip
iriin olusmaktadir (Odabagoglu, 1994). Uygulamada
goriilen bu farkliliklar son {irlin sigaranin i¢im

254 Bu makale Dursun Kurt' un doktora teziyle iligkili ¢aligmadan hazirlanmgtir.
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karakteristigini  belirlemektedir. Oryantal tiitiinler
harmanlarin i¢im karakteristigini iyilestirici, yiiksek
aromatik ozellikleri ile bilinirlige sahiptir. Oryantal
tiittinler bu 6zelliklerine, yetistirildigi ekoloji ve genetik
faktorlerin yam1 sira mekanizasyonun daha etkin
kullanildigr broad leaf (iri kitali) tiitinlere gore, iiretim
stirecinde ve ozellikle kirim, dizim iglemlerinde yapilan
yogun isgilik ile sahip olmaktadir.

Yaprak kenarlarinda sararmanin baglamasi, yaprak
yizeyinde  olgunluk lekelerinin  (kurbagalama)
belirmesi, yaprak ug¢larinin sarkmasi ve kirildiginda tok
bir “cit” sesinin duyulmasi teknik hasat olgunluguna
gelindiginin ifadesidir (Kabak¢i, 1999). El el kirim
islemi, ayn1 zamanda olgunluk gosteren, bi¢cim ve boyut
bakimindan birbirine benzeyen ve ‘“el” adi verilen
yaprak  kiimelerinin  asagidan  yukartya  dogru
kirilmasidir. Farkli zamanlarda hasat edilen el gruplari
teknik bakimdan 7 grupta (dip, dipiistii, 1. Ana, 2. Ana,
3. Ana, ugalti ve wug) degerlendirilmekte iken
giiniimiizde kirim sayisina 3 el grubu (alt, ana ve ug
eller) konu olmaktadir. Her el grubunun sahip oldugu
morfolojik, fiziksel, kimyasal ve degiistatif 6zellikleri
birbirinde farklilik gostermektedir. Fiyatlandirmaya esas
olan ekspertiz isleminde kriter olarak el grubundan da
yararlanilmaktadir. Ornegin Zorba (2008), Samsun tipi
titlinlerde kapa sinifinin baslica dipiistii el grubu ile
diger el gruplarinda AG ve BG’a girmeyen zayif
dokulu, koku niteligi aranmayan, mense rengini kismen
tastyan ve yaprak biitinligii arizali yapraklardan
olustugunu bildirmektedir.

Giintimiize kadar farkli hasat yontemlerinin yaprak
kalitesi ve dekara verime etkisini konu alan ulusal ve
uluslararas1 sayisiz aragtirma yapilmistir. Oryantal
tiitiinlerde el gruplarinin yaprak eni-boyu ile ovalite ve
caplar katsayisi (Peksiislii, 2000) ve kimyasal 6zellikleri
(Sekin ve ark., 1985; Kaba, 1998; Ekren ve Sekin,
2008) iizerine bazi caligmalar yapilmis, ancak el
gruplarinin verim ve randiman bakimindan ayri ayri
incelendigi bir ¢alismaya rastlanmamistir. Sadece
Mercimek (2016), el el kirim yapilan tiitiinleri elek, file
ve geleneksel kurutma sistemlerinde kurutmus ve el
gruplarinin su kaybi ve verim degerlerini incelemistir.
Arastirict, su kaybinin kurutma sistemi gozetmeksizin
en fazla 1. elde, en az ise 3. elde gerceklestigini ve kuru
madde oraninin en fazla 3. elde tespit edildigini
bildirmektedir.

Basma tipi tiitiinler kiigiik kismen orta kitali olup,
renkleri agik kirmizi ve koyu saridir. Kokulu, dokusu
ince, kalinca ve kadifemsi yapidadir. Bu 6zelliklerinden
dolay1 baz1 6zel sigara harmanlar1 igin sigara sanayinin
onemli ve vazgecilmez harman hatlarindan birisidir

(Camas ve ark., 2009). 20 yy baslarina kadar iiretimde
yer alan yerli basma tipleri (Basma 318, Basma 192-23),
2000°1i yillarda yerini yunan basmasi tiplerine
(Xanthi2A, Xanthi81) birakmistir. Bu doniisiimiin ana
nedeni iiretim miktarinin yetersizliginden dolay: tiitiin
piyasasinda yasanan talep diislisiidiir. Yeni iiretim
alanlarma yonelik adaptasyon ¢alismalarinda farkli
kanallardan bolgeye giren yunan basmast tipleri
basariyla iiretilir olmustur. Bdylece Orta Karadeniz ve
Marmara Bolgelerinde giiniimiiz basma {iretim hattt
olusmustur. Bolgeye yeni giren yunan basmasi tipleri
iizerine; bolgede yasanan varyasyondan faydalanan
Camas ve ark. (2009, 2011) ile Kinay ve Yilmaz
(2016)’;n  yaptigr 1slah c¢aligmalar1 ve  kiiltiirel
uygulamalarin verim ve kaliteye etkilerini konu alan
Yimaz ve Kimay (2011), Kurt (2011) ve Ozcan
(2014)’m yaptig1 agronomik caligmalar yiiriitiilmiistiir.
Bu yeni tiplerin bdlgeye adaptasyonu heniiz
tamamlanmamustir. Ozellikle kendine has bir kiiltiirii
olan oryantal tiitin iiretiminde tiplere ait &zelliklerin
kesfedilmesi ve olumsuz yonlerine ait tedbirlerin
alinmas1 zaman almaktadir. Ornegin bu tiitiinler icinde
olgunlagsma periyodu kisa olan tipler mevcuttur. Yavas
olgunlasma oOzelligi gosteren yerli popiilasyonlara
alisgkanlik gosteren ireticiler kirim siirecinde geg
kalmakta, bu tipler selekte edilse dahi {reticiler
arasindaki tohumluk aligverisleri durumu
zorlastirmaktadir. Bu nedenle uzun siireli programlar
gelistirilmeli ve bolge tiitiin  tipleri her yoniiyle
calistimahdir.  Onceki  caligmalar  incelendiginde
oryantal tiitiinde el gruplari arasinda verim ve randiman
6zelliklerinin tespitine yonelik eksiklik tespit edilmistir.
Bu ¢alisma ile farkli oryantal tiitiin tipleri, el gruplarina
gore verim ve randiman Ozellikleri bakimindan
karsilagtirilarak degerlendirilmeye ¢alistlmistir.

2. Materyal ve Yontem
2.1. Materyal

Calisma materyalini bolgede kullanilan 4 standart
gesit/hat (Xanthi2A, Nail, Canik, Xanthi81) ile Orta
Karadeniz Bolgesi basma hattindan tek bitki olarak
toplanan, DNA parmak izi analizlerine tabi tutularak
selekte edilmis 21 genotip olusturmaktadir. Tarla
denemeleri 2017 yilinda 4 farkli lokasyonda (Erbaa-
Karayaka, Erbaa-Evciler, Giimiishacikdy ve Bafra),
tesadiif bloklart deneme deseninde 3 tekrarli olarak
kurulmustur.

Cizelge 1. Calismanin yiiriitiildigii lokasyonlara ait kirim tarihleri

Lokasyonlar

Kirmlar Evciler Karayaka Giimiishacikdy Bafra

1. Kirim 03.07.2017 27.06.2017 03.08.2017 15.08.2017
2. Kirim 18.07.2017 11.07.2017 23.08.2017 04.09.2017
3. Kirim 12.08.2017 08.08.2017 23.09.2017 26.09.2017
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Karayaka ve Bafra arazileri hafif alkali, Evciler ve
Gilimiighacikdy arazileri ise orta alkali karakterli olup,
organik madde bakimindan en zengin arazi
Giimiishacikdy’diir. Karayaka ve Bafra organik
maddece orta seviyede olup en fakiri Evciler’dir.
Potasyum yoniinden tamami zengin olan arazilerde
Karayaka disindakiler fosfor bakimindan fakirdir.
Giimiishacikoy ve Bafra arazileri kumlu-siltli, Karayaka
kumlu-tinh ve Evciler killi-kumlu yapidadir. Vejetasyon
donemi olan Nisan-Ekim dénemi uzun yillar ile deneme
yili nispi nem degerlerinde Erbaa’da % 11.35,

Glimiighacikdoy’de % 7.75 ve Bafra’da % 5.61 artis
yasanmistir.  Ayn1  karsilasgtirma  aylik  sicaklik
ortalamasinda FErbaa’da -0.6°C, Giimiishacikdy’de
+0.6°C ve Bafra’da +0.3°C degisim olarak tespit
edilmistir. Uzun yillarla deneme yili aylik toplam yagis
degisimleri vejetasyon doneminde Erbaa’da -5.2 mm,
Gilimiishacikoy’de -6.2 mm ve Bafra’da -25 mm olarak
gerceklegmistir.  Hasat islemi 3 elde tamamlanan
yapraklar (Cizelge 1) el ile dizilerek 1-2 giin soldurma
sonrast kurutma alanlarina alinmigtir.

Cizelge 2. Tiitiin hatlarimin farkl el gruplarina ait yaprak verimi (kg da) degerleri

Evciler

Karayaka

Giimiishacikoy

Bafra

Hatlar
1K

2K

3K

Top.

1K

2K

3K

Top.

1K 2K

3K

Top.

1K

2K

3K

Top.

Erb-5

Erb-6

Erb-7

Erb-9

Erb-11
Erb-12
Erb-13
Erb-14
Erb-15
Erb-16
Erb-17
Erb-18
Erb-19
Erb-21
Erb-23
Erb-25
Erb-26
Erb-27
Erb-30
Erb-35 48 af
Erb-38 40 ch
Xant2A 34 th
Nail 27h

Canik 53 ad
Xant81 39dh

50 ae
43 bg
60 a

46 af
41 cg
41 cqg
35 fh
34 fth
38 eh
35 fh
45 bg
57 ab
48 af
53 ad
31gh
38 ¢eh
41 ch
51 ae
54 ac

46 ce
56 ac
55 bd
66 ab
49 ce
41 eh
39ei
42 dg
44 cf
50 ce
45 cf
50 ce
41 eh
67 a

29i

56 ac
50 ce
48 ce
49 ce
49 ce
33 fi

30 hi
41 eh
45 cf
31 gi

12 gh
47 ab
20 ch
49 ab
3lhbg
13 fh
23 ch
36 ad
36 ae
44 ab
11h
12 gh
5la
46 ab
22 ch
46 ab
32 bf
24 ch
37 ac
17 eh
17 dh
15 fth
38 ac
9h
12 gh

108 fj
146 b
134 bd
162 a
121dg
95l
97 jk
113 fi
117 eh
129 ce
101 ik
119 eh
140 be
167 a
82 Im
141 bc
123 df
122 df
141 be
114 fi
90 km
79m
106 hj
107 gj
82 Im

65 ad
44 d

80 ab
51 cd
56 bd
66 ad
67 ad
69 ac
59 hd
53 cd
53 cd
80 ab
58 hd
61 bd
59 bd
48 cd
50 cd
86 a

70 ac
66 ad
70 ac
47 cd
43d

71 ac
59 hd

70 be
64 ce
86 ac
77 ae
81 ad
76 ae
86 ac
69 be
78 ae
79 ae
71 be
91ab
76 ae
89 ab
58 de
79 ae
76 ae
98 a

82 ad
98 a

63 ce
57e

72 be
77 ae
63 ce

27 hi
52 ag
31 fi

64 ac
42 ci
36 di
57 ae
44 ci
60 ad
75a

41ci
30qi
62 ac
55 af
50 bh
71 ab
48 bh
54 af
55 af
38 di
33 ei
44 ci
57 ae
21i

221

162 be
160 ce
197 ac
193 ad
179 be
178 be
210 ab
182 be
196 ac
207 ac
164 be
200 ac
196 ac
205 ac
167 be
198 ac
175 be
237a

206 ac
201 ac
166 be
148 de
172 be
169 be
143 e

91
84

96

81 hd
93 ac
85 ad
89 ad
99 ab
102 ab
94 ac
94 ab
67 d
88 ad
89 ad
88 ad
85 ad
92 ac
85 ad
71 cd
84 ad
91 ac
95 ab
99 ab
98 ab
67d
85 ad
106 a
95 ab

200 ae
208 ae
211 ae
216 ae
207 ae
222 ad
226 ac
201 ae
174 e

204 ae
224 ad
214 ae
184 bd
225 ac
193 ae
181 ce
200 ae
232 a

228 ab
234 a

239 a

178 de
218 ae
233 a

223 ad

66
53

88 ad
88 ad
92 ad
80 ad
98 d

87 ad
82 ad
69 d

91 ad
84 ad
82 ad
101a
96 ab
87 ad
75 bd
80 ad
98 a

91 ad
89 ad
98 a

99a

80 ad
71cd
95 ab
94 ac

47 cq
67 ae
36 eg
71 ad
41dg
51 bg
55 ag
299

65 af
87 a

71 ad
42 dg
59 ag
85 ab
73 ad
79 ac
63 ag
54 ag
56 ag
42 dg
63 ag
50 cg
34 eg
35¢eg
31fg

201 bg
209 ae
204 af
202 bf
195 ch
198 bh
193 ei
179 gi
219 ab
226a

192 ei
215 ad
205 af
217 ac
215 ad
201 bg
212 ae
211 ae
208 ae
183 fi

217 ac
173

178 hi
202 bf
190 ei

Ort. 43

46

28

118

61

77

47

184

28 95

89

211

59

88

55

202

F deger 3.98**6.93** 6.19** 27.07** 2.57** 2.53** 4.19** 2.50**

CV (%) 17.1

142 225 6.7

20.1

15.6

24.1

13.2

1.11 0.93 2.04*
24.7 18.6 134

1.96*
10.9

1.03 1.76*

19.6 131

2.78** 4.29**

17.5

57

* Her slitunda ayni1 harflerle gosterilen ortalamalar arasinda 0.05 diizeyinde fark yoktur.

2.2. Metot

Kurumasimi tamamlayan tiitiinler el gruplarina goére
ayrt ayr tartilmig, nem miktar1 %17’ye sabitlenerek
dekara verimler hesaplanmigtir. Ardindan ekspertiz
(organoleptik  gozlem) degerlendirmesi  yapilarak
genotiplerin el gruplarina ait randiman degerleri ayr1
ayrt ylzde cinsinden tespit edilmistir. Ortalama
randiman degerleri ve el gruplarinin toplam verimdeki
paylart ylizde olarak hesaplanmistir (Kurt, 2011). Her
lokasyon ve kirimlar ayri ayri olmak iizere veriler
varyans analizine tabi tutulmus, Duncan ¢oklu
karsilastirma testi ile karsilastirilmistir. Tiim analizler
SAS 9.0 programi kullanilarak yapilmistir.
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3. Bulgular ve Tartisma

Verim degerlerine ait varyans analizi ve c¢oklu
karsilastirma sonuclar1 Cizelge 2’de ve el gruplarinin
lokasyonlara gore verimdeki paylart Cizelge 3’te
verilmistir. Evciler lokasyonunda her 3 kirimda ve
toplamda verim istatistiki olarak 0.01 diizeyinde
onemlidir. Evciler’de birinci kirim degerleri 27-60 kg
da? arasinda degismis, en yiiksek deger Erb-7 hattinda
gerceklesmistir. Tkinci kirrmda en yiiksek deger 67 kg
da? ile Erb-21 ve 3. kinmda ise 51 kg da* ile Erb-19
hatlarindadir.

Kirim toplamlarindan elde edilen verilere gore
Evciler lokasyonunda en yiiksek verim degerine
167 kg da? ile Erb-21°de ulasilmistir. Evciler’de birinci
ve ikinci kirimin toplam verimdeki payr {giinci
kirimdan daha yiiksektir (Sekil 1). Evciler’de lokasyon
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ortalamasi 118 kg da* olmus, en diisiik deger 79 kg da’*
ile Xanthi2A’da gergeklesmistir. Karayaka’da ii¢ kirim
ve toplam verim agisindan hatlar arasinda 0.01
diizeyinde onemli fark bulunmus, en yiiksek verim
degerleri birinci kinmda 86 kg da! ile Erb-27, ikinci
kirtmda 98 kg da™ ile Erb-27 ve Erb-35, iigiincii kinmda
75 kg dat ile Erb-16’da tespit edilmistir.

Toplam verim bakimindan Karayaka’da en yiiksek
degeri 237 kg da! ile Erb-27’de gergeklesmistir.
Karayaka’da verime en yiiksek katkiyr ikinci kirim
yaparken, en diisiik katkiy1 3. kirnm yapmustir (Sekil 1).
Karayaka’da lokasyon ortalamas: 184 kg da* olmus, en
diisiik deger kg da* ile Xanthi81’de gerceklesmistir.

50 wBirinciEI ~ikinciEl m Ugiincii El

40
S
z 30
=
>
£ I I I I
=)
>

0

Evciler Karayaka Giimiighacikoy Bafra

Sekil 1. El gruplarinin lokasyonlara gore toplam verimdeki paylari

Giimiishacikdy’de birinci ve ikinci kirim yapilan
analiz ile 6nemsiz, Ugiincii kirim ile toplam verim 0.05
diizeyinde 6nemli bulunmustur. Ugiincii kirrm verimi
bakimindan en yiiksek deger Canik standart ¢esidinde
106 kg daile tespit edilmistir.

Toplam verim degerleri bakimindan
Gilimiighacikdy’de Canik ¢esidinin yant sira Erb-27,
Erb-35 ve Erb-38 o6ne cikmaktadir. Ikinci e iigiincii
kirimlar, ilk kirima goére verime katki veya toplam
verimdeki paylart bakimindan yiiksek ve bu iki elin
etkisi benzerdir (Sekil 1). Giimiishacikdy’de lokasyon
ortalamas1 211 kg da! olmus, en diisiik deger
174 kg da?l ile Erb-15°de gerceklesmistir. Bafra

lokasyonunda birinci kirim istatistiki olarak Onemsiz
bulunurken, ikinci kirim 0.05 diizeyinde, iigiincli kirim
ve toplam verim 0.01 diizeyinde énemli bulunmustur.
101 kg da* ile ikinci kirimda en yiiksek verim degeri
Erb-18°de, toplam verimde ise 226 kg da™ ile Erb-16’da
tespit edilmistir. Verime en yiiksek katkiy1 ikinci kirim
yapmustir (Sekil 1). Bafra’da lokasyon ortalamasi 202
kg da' olmus, en disik deger 173 kg da? ile
Xanthi2A’da gergeklesmistir.

Tiitin  genotiplerinde  farkli el  gruplarinin
randimanlarina ait varyans analizi ve ¢oklu karsilagtirma
sonuglar1 Cizelge 4’te, el gruplarinin lokasyonlara gére
randiman  degerleri  Sekil 2’de  verilmektedir

Cizelge 3. El gruplarinin lokasyonlara gore toplam verimdeki paylar1 (%)

Toplam Verim El Gruplarinin Toplam Verimdeki Paylari (%)
Lokasyonlar 1 — —— ——
(Lokasyon Ort., kg dat) Birinci El Ikinci El Ugiincii El
Evciler 118 36.8 39.3 239
Karayaka 184 33.0 41.6 254
Giimiishacikdy 211 13.2 44.8 42.0
Bafra 202 29.2 43.6 27.2
Ortalama 179 28.0 424 29.6
120 S T R
m Birinci El Ikinci El  m Ugiincii El
100
80
< 60
:
5 40
g
0

Evciler Karayaka

Giimiishacikoy Bafra

Sekil 2. El gruplarinin lokasyonlara gére randiman degerleri
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Cizelge 4. Tiitlin hatlarmin farkli el gruplarina ait randiman (%) degerleri

Hatlar Evciler Karayaka Giimiishacikoy Bafra

1K 2K 3K Ort. 1K 2K 3K  Ort. 1K 2K 3K Ort. 1K 2K 3K Ort.
Erb-5 80 110a 110a 96ad 53ab 100ab 100ab 75ae 73ac 67ac 60ae 65fi 37 100a 53ac 69a
Erb-6 67 100ab 100ab 91ce 53ab 90bc 90bc 76ad 67ac 80ac 67ad 72dg 20 67bc 53ac 5lae
Erb-7 80 110a 110a 97ac 53ab 110a 110a 80ab 73ac 73ac 73ac 73df 40 80ac 60ac 62ac
Erb-9 60 80b 100ab 80gh 37bc 90bc 90bc 65bg 47c 47c 40dg 44 k 10 60cd 40cd 39df
Erb-11 60 80b 80c 73i 40ab 60e 60e 49gh 90a 67ac 67ad 69eh 20 53ce 37cd 39df
Erb-12 80 110a 110a 97ac 60a 80bd 80bd 68af 80ab 67ac 60ae 65fi 20 73ac 73a 56ad
Erb-13 80 110a 110a 99ab 60a 80bd 80bd 70af 90a 67ac 90a 80ad 40 90ab 53ac 67ab
Erb-14 73 90ab 110a 92ce 47ab 80bd 80bhd 62cg 73ac 60bc 53bf 59hj 40 80ac 53ac 58ad
Erb-15 80 110a 110a 100a 47ab 90bc 90bc 66bf 67ac 93ab 90a 88ab 20 80ac 60ac 57ad
Erb-16 73 100ab 90bc 89ef 40ab 80bhd 80bd 62cg 83a 90ab 60ae 77ce 20 37de 53ac 40df
Erb-17 73 90ab 110a 85fg 40ab 90bc 90bc 6lcg 67ac 53c 37eg 48k 30 53ce 47bc 46be
Erb-18 67 80 b 80c 77hi 47ab 80bd 80bd 61dg 80ab 67ac 30fg 53jk 30 30e 47bc 33ef
Erb-19 73 100ab 100ab 90df 60a 110a 110a 84a 90a 100a 73ac 87ac 43 67bc 40cd 57ad
Erb-21 60 90ab 100ab 80gh 53ab 80bd 80bd 66bf 73ac 100a 73ac 85ac 40 73ac 53ac 59ad
Erb-23 80 110a 100ab 95ad 53ab 80bd 80bd 66bf 67ac 77ac 50bf 65fi 53 80ac 67ab 68a
Erb-25 67 80b 80c 76hi 40ab 73ce 73ce 58fg 53bc 77ac 43cg 61hj 10 60cd 47bc 44ce
Erb-26 73 110a 110a 94ae 60a 100ab 100ab 79ab 67ac 73ac 40dg 58ij 10 67bc 53ac 49ae
Erb-27 67 80b 80c 76hi 20c 67de 67de 40h 73ac 60bc 20g 46k 10 37de 20d 24f
Erb-30 80 100ab 100ab 93be 60a 80bd 80bd 70af 80ab 100a 80ab 90a 30 67bc 40cd 49ae
Erb-35 60 100ab 110a 81gh 60a 100ab 100ab 79ab 73ac 100a 73ac 85ac 20 73ac 47bc 56ad
Erb-38 80 110a 110a 97ac 53ab 110a 110a 78ac 77ab 90ab 80ab 84ac 30 80ac 47bc 54ad
Xant2A 80 110a 110a 97ac 60a 110a 110a 82a 90a 100a 53bf 79be 30 67bc 47bc 5lae
Nail 80 90ab 110a 95ae 53ab 90bc 90bc 68af 60ac 60bc 67ad 62gj 40 80ac 53ac 6lac
Canik 73 100ab 110a 95ae 47ab 80bd 80bd 59eg 67ac 73ac 67ad 69eh 37 73ac 60ac 59ad
Xant81 80 110a 110a 96ad 60a 110a 110a 80ab 90a 73ac 73ac 77ce 40 73ac 53ac 58ad
Ort. 73 98 102 90 50 89 89 68 74 77 61 70 29 68 50 52
Fdeger 1.68 3.56** 4.39** 22.63** 2.63** 6.01** 6.01** 4.78** 1.76* 2.59** 434**17.59** 135 4.31** 2.14* 3.38**
CV (%) 138 10.9 9.1 34 212 11.3 11.3 123 202 225 219 813 21.1 201 218 19.87

* Her stitunda ayni1 harflerle gosterilen ortalamalar arasinda 0.05 diizeyinde fark yoktur.

Cizelge incelendiginde Evciler lokasyonunda birinci
kirimin 6nemsiz, ikinci kirim, ti¢iincii kirim ve ortalama
randimanin 0.01 diizeyde 6nemli oldugu goriilmektedir.
Birinci kirinm randiman ortalamasi % 73 iken, ikinci
kinm % 98 ve {iglincli kirrm % 102°dir. Ortalama
randiman ise mahsuliin tiimiine ait olup, kirimlarin
verime olan katkilar1 oraninda olustugu i¢in Evciler’de
% 90 olarak ortaya c¢ikmustir. Bu nedenle en yiiksek
randimanlar teorik olarak farkli genotiplerde ikinci ve
tiglincti kirimlarda % 110 olarak olusmusken, pratikte
Erb-15’te % 100 olarak tespit edilmistir. Erb-11 % 73
ile Evciler’de en diisiik randiman degerin sahip genotip
olmustur.

Karayaka’da her 3 kirim ve ortalama randiman 0.01
diizeyinde 6nemlidir. Farkli genotiplerde birinci kirimda
% 60 ve ikinci ile ii¢iincti kinmda % 110 en yiiksek
randiman degerleridir. Ortalama randiman bakimindan
Erb-19 % 84 randiman ile en yiiksek ve Erb-27 % 40
randiman ile en diisiik degerlere sahiptir. Karayaka’da
genotiplerin  randiman ortalamast % 68 olarak
gerceklesmis, birinci kirimlarin aksine ikinci ve {iglincii
kirimlarin randimanlar1 daha yiiksektir.

Giimiighacikdoy’de farkli genotiplerin randiman
degerleri birinci kirimda 0.05, ikinci kirim, tigiincii
kirnm ve ortalama randiman degerleri 0.01 diizeyinde
o6nemli bulunmustur. Bu lokasyonda randiman degerleri
birinci kirnmda % 47-90, ikinci kirirmda % 47-100 ve
iiciincti kirnmda % 20-90 arasinda degismis, lgiinci
kirnm randiman degerleri daha disiik bulunmustur.
Randiman bakimindan lokasyon ortalamasi % 70 iken
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en yiiksek randiman Erb-30’da % 90 ve en diisiik % 44
ile Erb-9°da tespit edilmistir.

Bafra lokasyonu randiman degerleri incelendiginde
istatistiki olarak birinci kirim 6nemsiz, tiglincii kirim
0.05 diizeyinde ve ikinci kirim ve ortalama randiman
degerleri 0.01 diizeyinde dnemli olarak tespit edilmistir.
Birinci kirimlarda %53 ile Erb-23, ikinci kirimlarda %
100 ile Erb-5 ve tgilincii kirnmlarda % 73 ile Erb-12 en
yiiksek randiman degerlerine sahiptir. Genel olarak kapa
kalite sinifinda iriin elde edilen birinci kirimlara ek
olarak, ikinci kirimda Erb-18 % 30 ve igiincii kirimda
Erb-27 % 20 randiman ile en diisiik degerlere sahiptir.
Lokasyon ortalamasi % 52 olarak gergeklesen randiman
degeri, en diisik olarak birinci kirimlardan elde
edilmistir. Randiman diger lokasyonlarin aksine sadece
ikinci kirimlarda kabul edilebilir smirlar iginde
gerceklesmistir.

Oryantal tiitiin yetistiriciliginde en onemli unsur
olarak karsimiza ¢ikan verim ve randiman nitelikleri,
yetistiriciligin yapildig1 ekolojik kosullarin yanm sira
kullanilan tiretim materyalinin genetik potansiyeli ile de
iliskilidir (Senbayram ve ark., 2005; Ekren ve Sekin,
2008). Verim ve kalite arasinda ki negatif yonli iliski
bircok arastirma da raporlanmistir (Paunescu ve ark.,
2003; Aytag, 2016). Genel ortalamalar bakimindan
Cizelge 2, 3 ve Sekil 3 incelendiginde artan verim
degerlerine  karsin  azalan randiman  degerleri
goriilebilmektedir. Bazi1 hatlarda bu durum daha belirgin
iken, bazilar1 artan verim degerlerine karsin kabul
edilebilir randiman degerleri ile 6ne ¢ikmaktadir. Erb-7
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hattt tiim lokasyonlarda ortalamanin iizerinde verim ve
randiman degerleri sergilemistir. Erb-9 ve Erb-27 hatlar
verim bakimindan lokasyon ortalamalarinin {izerinde
iken randimanlar1 ortalamanin altindadir. Erb-19 hatt1
Gilimiishacikdy’de verim ve Erb-30 hatti Bafra’da
randiman diginda, verim ve randiman bakimindan tim
lokasyonlarda ortalama degerlerin {izerindedir. Bu hatlar
yore i¢in tavsiye olusturulacak islah ¢aligmalarinda g6z
oniinde bulundurulmalidir.

Tiitiin hasad1 en az 3 elde yapilmakta ve mahsul, bu
3 elin toplamindan olugmaktadir. Mercimek (2016)
yaptig1 caligmasinda kurutma sonunda en yiiksek su
kaybinin birinci ellerde yagandigini ve bunun ikinci ve
iiclincii ellerin kuru madde igeriginin fazlaligindan
oldugunu  bildirmektedir. Yaptigimiz ~ ¢aligma
sonuglarina  bakildiginda mahsul veriminde ilk
kirimlarin % 28.0, ikinci kirnmlarin % 42.4 ve lgiincii
kirnmlarin %  29.6  oranlarinda  etkili  oldugu
anlasilmaktadir. Bu oranlar Giimiishacikdy disinda ki
lokasyonlarda birbirine benzer olarak sirasiyla,
Evciler’de % 36.8, 39.3 ve 23.9, Karayaka’da % 33.0,

416 ve 254, Bafra’da % 29.2, 43.6, 27.2’dir.
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Giimiigshacikdy’de ise birinci kirimlar % 13.2, ikinci
kirimlar % 44.8 ve iginci kirmlar % 42.0 paya
sahiptir. Tiitlin, kendine has yoresel iiretim kiiltliriinde
farkliliklarin yasandigi bir bitkidir. Giimiishacikdy’de
yerlesmis, iklim faktorlerinin de etkili oldugu gecci
iiretim ve bu nedenle olgunlagsmada yasanan yavaglik ve
gecikme nedeniyle ilk kirimda sadece dipiistii el grubu
hasat edilmektedir. Bu nedenle diger lokasyonlara gore
ilk kinmda daha az yaprak olgunlagsmakta ve hasat
edilmekte, hasadin % 87’lik kismu ikinci ve tgiinci
kirimlara kalmaktadir. Karayaka ve Giimiishacikdy
mahsul randiman1  bakimindan benzer degerler
gosterirken (% 68 ve % 61), el gruplarina ait randiman
degerleri farklilik gostermistir. Lokasyonlar i¢inde en
yiiksek mabhsiil randimani Evciler’de (% 90), en diistik
ise Bafra’da (% 52) tespit edilmistir. Randiman iizerine
ilk kirimlar % 25.8, ikinci kirnmlar % 39.4 ve tg¢iinci
kirnmlar % 34.8 oranlarinda etkilidir. Mahsuliin
fiyatlandirilmasinda esas teskil eden randimanin ortaya
¢tkmasinda en etkili kirimlarin ikinei ve ligiincii kirimlar
oldugu siiphesizdir.
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Sekil 3. Tiitiin hatlarinin farkli el gruplarima ait verim (kg da) ve randiman (%) degisimleri

4. Sonug

Sonug olarak ¢alismaya konu olan tiitiin hatlarinin el
gruplar1 arasinda verim ve randiman degerleri
bakimindan farkliliklarin  oldugu tespit edilmistir.
Fiyatlandirmada etkili olan randiman ve iireticinin
toplam gelirinin kaynagi olan verim 0zelliklerinin
bulugtugu hatlarm retimde yer almasi gerekmektedir.
Yiiksek verim potansiyeline sahip fakat oransal olarak
%60’tan daha az A grad liriine sahip hatlar {iretimden

cekilmelidir. Aymt sekilde iretimde tip 6zelligi olarak
yiiksek kalite tek basina tercih sebebi olmamali, kabul
edilebilir kalitede miimkiin olan en yiiksek verime sahip
yoreye uygun hatlar/cesitler tercih edilmelidir. Uretimde
yer alan hat/cesitler, cok lokasyonlu arastirmalara konu
edilerek, bu yonde bilgilerin agiga ¢ikarilmasina yonelik
calismalar yapilmalidir.
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OZET

Anahtar Sozciikler:
Toprak sicaklig:

Is1 iletkenlik denklemi
Isisal yaymim

Nem

Is1 iletkenlik denkleminin farkli toprak katmanlarina uygulanmasinda, toprak sicakligindaki faz
degisiminin dikkate alinmasi gerekir. Bu caligmada, farkli toprak katmanlari igin 1s1 iletkenlik
denkleminin ¢oziimiinde faz degisimi dikkate alinarak, ¢oziimiin giinliik toprak sicaklik degisiminin
tahmininde uygulanabilirligi gosterilmistir. Topragin 10, 20 ve 50 cm derinliklerinde, 1s1 iletkenlik
denkleminin ¢dziimii ile hesaplanan ve dlciilen sicaklik degerleri arasindaki hata kareler ortalamasinin
karekokii, mutlak hata, maksimum nispi hata, ortalama yanilgi hatasi, uygunluk indeksi ve modelin
etkinligi hesaplanmistir. Istatistiksel degerlendirmeler, 1s1 iletkenlik denkleminin faz degisimini iceren
sinir kosulundaki ¢ozlimiiniin, toprak derinligi boyunca giinliik sicaklik degisiminin tahmininde
kullanilabilirligini gostermektedir. Topragin 1sisal yaymim katsayist artan toprak nemine bagli olarak
azalan artis gostermekte, 1sisal yaymim ve nem arasindaki iligskinin ise parabolik fonksiyonla ifadesi
miimkiin géziikmektedir.

Investigating of heat conductivity equation with consideration of phase change and
effect of soil moisture on heat diffusivity

ABSTRACT

Phase change in soil temperature should be taken into account in application of heat conductivity
equation to different soil layers. In this study, applicability of the solution in daily soil temperature
change was provided with consideration of phase change in the heat conductivity equation. Root mean
square error, absolute error, maximum relative error, mean bias error, and conformity index between
measured and estimated temperature values of the solution of heat conductivity equation, and efficiency
of the model were calculated at 10, 20 and 50 cm depths of soil. Results of statistical evaluations
showed that solution of heat conductivity equation within the given boundary condition, including
phase change, can be used for the prediction of daily temperature change along with soil depth. Soil
heat diffusivity showed declining increase with increasing in soil moisture content, and the relationship
between heat diffusivity and moisture can be expressed by the parabolic function.

Keywords:

Soil temperature
Heat conductivity
Heat diffusivity
Moisture
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1. Giris

Toprak sicakliginin optimum diizeyde olmasi, toprak
verimliliginin artirilmasi, bitki gelisimi, ekim zamaninin
belirlenmesi vb. i¢in dnemlidir. Siirekli olarak atmosfer
olaylar1 etkisinde olan toprakta sicakligin degisimi,
topragin fiziksel, kimyasal ve biyolojik o6zelliklerine
etki yapmaktadir. iklim kosullarmin degisimine bagl

olarak, toprak vyiizeyinde ve dolayisiyla asagi
katmanlarinda sicakligin degisimi farklilik
gostermektedir. Toprak profili boyunca sicaklik

degerlerinin farkli olmasi, toprakta 1s1 iletkenligine
neden olmaktadir. Sicaklik dagiliminin katmanlar igin
nicel olarak degerlendirilmesi topragin 1s1 iletkenligi
denklemi ile miimkiin olabilmektedir.

Toprak sicakligi, arazi ile atmosfer arasindaki
etkilesimlerin bir sonucu olarak ortaya ¢ikan 6nemli bir
faktordiir. Temel olarak, topragin fiziksel siirecleri,
atmosfer ile olan kitle aligverisinin hizlarin1 ve yonlerini
belirler. Davidson ve Janssens (2006), Chen ve ark.
(2013), Rafique ve ark. (2014) ve Yvon-Durocher ve
ark. (2014), toprak sicakliginin topragin
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biyojeokimyasal siireclerine ve karbon  dioksit
salmmmina da etki ettifini gostermislerdir. Toprakta
sicaklik  degisiminin tahmini ve 1s1 iletiminin
degerlendirilmesi, 181 iletkenligi denkleminin
uygulanmasi ile miimkiin olup, ¢esitli arastirmalarda
kullamlmistir (Chacko ve Renuka, 2002; Elias ve ark.,
2004; Gulser ve Ekberli 2004; Ekberli ve Sarilar, 2014,
Lei ve ark., 2011; Liang, 2017; Knight ve ark., 2018).
Chacko ve Renuka (2002), 1s1 iletkenlik modelini
topragmn farkli derinliklerinde 36 saatlik sicaklik
tahmininde kullanmiglardir.

Toprak vyiizeyi ve derinligi boyunca toprak
ozelliklerinin ~ degisiminin  aragtirilmasinda, toprak
sicakliginin  degerlendirilmesi  onemlidir. Sicakligin

tahmini i¢in modellerin kullanilmasinda ise, topragin
diger 1sisal parametreleri ile beraber 1sisal yayinim
katsayisinin belirlenmesi de gereklidir (Van Wijk, 1963;
Farouki, 1981; Camillo ve ark., 1983; Novak ve Black,
1985; Milly, 1986; Passerat de Silans ve ark., 1989;
Braud ve ark., 1995; Ekberli ve ark., 2015a; Ekberli ve
Gillser, 2015; Ekberli ve Sarilar, 2015b). Isisal yayinim
katsayisinin ~ belirlenmesinde  teorik ve ampirik
modellerden kullanilmaktadir (Lettau, 1954; de Vries,
1963; Johansen, 1975; Passerat de Silans ve ark., 1996).
Is1 iletkenligi ve 1s1 yaymimi hacimsel 1s1 kapasitesi ile
iligkili oldugundan, yalmzca birinin belirlenmesi
miimkiindiir. Isisal yayinim 1s1 iletimi siirecini daha iyi
acikladigindan, genellikle 1sisal yayinimin belirlenmesi
tercih edilmektedir.

Topraklarin 1sisal  ozellikleri, dolayisiyla 1sisal
yaymim katsayist; deneysel, laboratuvar yontemleri ile
ve matematiksel modellerle belirlenebilmektedir.
Deneysel ve laboratuvar yontemleri zaman alici,
zahmetli ve biiylik dl¢ekli uygulamalar igin zordur. Bazi
aragtirmalarda ise, 1sisal yayim ile topragin tekstiir,
hacim agirlig, su igerigi, organik madde, toprak
sicakligi vb. gibi kolay belirlenebilen o&zellikleriyle
olusturulan pedotransfer fonksiyonlar kullanilmigtir
(Tombul ve ark., 2004; Dashtaki ve ark., 2010; Guber
ve Pachepsky, 2010; Vereecken ve ark.,2010; Ekberli ve
ark., 2017; Mengistu ve ark., 2017; Zhang, 2017).

Topragin 1s1 yaymimi karmasik bir siire¢ olup, 1st
yaymimina diger toprak oOzellikleriyle beraber nem
miktar1 da 6nemli diizeyde etki yapmaktadir (Smits et
al., 2009; Oladunjoye ve Sanuade,2012; Oladunjoye ve
ark., 2013; Rubio, 2013; Busby, 2015; Ekberli ve
Giilser, 2016; Rozanski ve Stefaniuk, 2016). Mengistu
ve ark. (2017) tarafindan, topragin 1s1 Ozelliklerine
toprak nemi ve sicakligm etkisine ait yapilan bir
arastirmada, toprak neminin artigina bagli olarak, 1sisal
yaymimin azalan artig gosterdigi saptanmustir.

Bu c¢alismanin baglica amaglari; i) temel 1s1
iletkenligi denkleminin, toprak yilizeyinde ve herhangi
bir derinligindeki sicaklik degisimleri arasindaki faz
degisimini de i¢eren sinir kosuluna gore irdelenmesi, ii)
denklemin ¢oziimii ile hesaplanan ve Olgiilen sicaklik
degerlerinin karsilastirilmasi ve iii) topragin nem igerigi
ve 1sisal yaymim katsayisi arasindaki iligkinin
arastirtlmasidir.
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2. Materyal ve Yontem

Toprak sicakligi  Olglimleri Ondokuz Mayis
Universitesi Kampus  Yerlesim  sahasi  Ziraat
Fakiiltesinin deneme  alaninda, 2mx3m parsel
biiyiikligiinde 12.04-17.06.2005 tarihleri arasinda

yapilmistir. Deneme alan1 41° 21.86' Kuzey, 36°11.41"
Dogu koordinatlarinda, deniz seviyesinden 187 m
yiikseklikte yer almaktadir.

Toprak sicakhg 9%, 11%, 13% 15%17% 19%
saatlerinde civali cam termometre ile (Sterling and
Jaskson, 1986) 10; 20, 50 cm toprak derinliginde, toprak
nemliligi ise 3 giinde bir ayni derinliklerden alinan
orneklerde gravimetrik olarak belirlenmistir.
Topraklarmm kil, silt ve kum igerikleri hidrometre
yontemine goére (Demiralay, 1993), organik madde
(OM) kapsamlar1 modifiye Walkley-Black yas yakma
yontemine gore saptanmistir (Kacar, 1994). Topraklarin
elektriksel iletkenlik degerleri (ECys4c) 1:1 toprakisu
siispansiyonunda, CaCOs3 miktari *’Scheibler
Kalsimetresi’>  kullanilarak  hacim esasina  gore
belirlenmistir (Hizalan ve Unal, 1966).

Sicaklik dalgalarimin  toprak derinligi boyunca
dagiliminin teorik belirlenmesinde ise, temel 1s1 taginim

denkleminin; coswt, Sinwt (burada, ®=2x/P -
acisal frekans, sn;  t-zaman, sn; P -periyottur)
fonksiyonlart ile ifade olunan, toprak yiizeyinde ve X
derinligindeki sicaklik degisimleri arasindaki faz

degisimini de iceren sinir kosuluna gore elde edilen
¢Oziimii kullanilmigtir.

2.1. Istatistiksel analizler
Standart sapma (O ), degisim veya Vvaryasyon

katsayis1 (VK ) sirasiyla asagidaki (1) ve (2) ifadeleri
ile belirlenmistir:

1 n _
G:\/niél(xi_x)z M

)

(burada, Xi - Olgiilen veya tahmin edilen degerler;
X - blgiilen veya tahmin edilen degerlerin ortalamasi;
N -dl¢iilen veya tahmin edilen degerlerin sayidir). Genel
olarak, standart sapmanin kii¢iik olmasi ortalamadan
sapmalarin ve riskin az, biiylik olmasi ise ortalamadan
sapmalarin ve riskin ¢ok oldugunun gostergesidir.
Varyasyon veya degisim katsayilar1 karsilastirildiginda,
degisim katsayis1 kiigiik olan verilerde dagilimin
aritmetik ortalama etrafinda daha yogun dagildig:
anlagilir.

Hata kareler ortalamasinin karekokii (HKOK veya
RMSE), mutlak hata (MH veya MAE), maksimum nispi
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hata (MNH veya MRE), ortalama aritmetik hata (OAH
ve ya MBE), uygunluk indeksi (d ), modelin etkinligi

(ME) sirastyla asagidaki (3)-(8) ifadeleri kullanilarak
hesaplanmuistir:

HKOK = @)

(burada, n -verilerin say1 ve N <30 ise m=n-1,

n>30 ise m=n; Xi - hesaplanan; yi -dlgiilen

degerlerdir)
n
>oX -y,
MH :i:l : I (4)
n
N {xi—yi] (5)
i=123.n| Y
n X —V.
oam = 3 A (6)
i=1 N
n
p (Xi 7yi)2 )
d=1- - i=1
. (‘xi—yHyi—y‘)z

i=1

(burada X ve y sirastyla hesaplanan ve Olgiilen

degerlerin ortalamasidir)
n ( )2
§ Xi - yi (8)

ME=1-1=1
n

) (yi —y)2
i=1

Hata kareler ortalamasmin karekoki (HKOK),
tahmin hatalarimin standart sapmasini ifade etmektedir.
MH ve MNH degerlerinin sifira yakin olmasi tercih
edilmektedir. OAH’ nin sifira yakin olmasi, tahmin ve
gercek degerler arasindaki farkin az oldugunu
gostermektedir. Pozitif veya negatif bir deger ise,
sirastyla asirt  tahmin veya disiik tahminin bir
gostergesidir.

Uygunluk indeksi (d ) modelin gegerliliginin bir
gostergesi olup, d 'nin 1’¢ yakin olmasi modelin
uygulanabilirligini gdstermektedir. Krause ve ark.
(2005) tarafindan, deneysel hidrolojik modele yonelik
bir arastirmada, ME degerlerinin 1 (miilkemmel uyum)
ile —oo arasinda degistigi gosterilmis; ME’nin sifirdan
kiiciik olmas1 durumunda ise Ol¢iilen ortalama degerin,
hesaplanan degerden daha etkin oldugu belirtilmistir.
d ve ME ’nin analitik ifadelerinin karsilastirilmasindan
da goriildiigii gibi, genel olarak d degeri ME’den
bliylik olmaktadir (Willmott, 1981; Willmott ve

Matsuura, 2005; Krause ve ark., 2005; Willmott ve ark.,
2012; Banimahd ve Zand-Parsa, 2013; Usowicz ve ark.,
2013; Kumar ve ark., 2015; Wang ve ark., 2016).

3. Bulgular ve Tartisma

Arastirmada kullanilan topragmn 0-20 cm katmam
killi (C), 20-50 ¢cm katmani ise kumlu-tinli (SL) olup,
tuzluluk problemi bulunmamaktadir. Organik madde
icerigi ise orta (0-20 cm katmaninda) ile ¢ok az (20-50
cm katmanda) arasinda degigmektedir. Toprakta CaCOs
miktar1 az olup, ancak 40-50 cm katmaninda ¢ok az
birikme gozitkmektedir.

3.1. Toprak katmanminda sicaklik degigiminin teorik
olarak belirlenmesi

Topragin yiizey sicakligi periyodik olarak siirekli
degismekte ve asagi toprak katmanlarindaki sicaklik
dagilimina etki yapmaktadir. Toprak sicakligi zamanin
ve derinligin bir fonksiyonu olup, topragin 1s1
iletkenliginin kismu tiirevli diferansiyel denklemi ile
asagidaki gibi ifade edilmektedir:

oT o'T

—=a

ot ox?
[burada, T(X,t) - toprak sicakligi, t - zaman, sn; a -
1s1sal yayimm katsayist, cm?sn™; X - mesafe, cml.

(0<x <00, t>-00) 9)

Yar1 sonsuz toprak ortaminin (X > 0) sinirinda
(X = 0) sicakligin (Ty) periyodik degisimi (sinir
kosulu) zamanin fonksiyonu
T, (O,t) =T,+Acoswt (10) (burada, T, -toprak

yiizeyinin ortalama sicakligi, °C; A - amplitiit, °C;

olarak,

w=2n/P - agsal frekans, sn’; P - periyottur)
bi¢imindedir. Ikinci sinir kosulu olarak,
T—>T,, X—>o (11), yani biyik toprak
derinliginde sicakligin ortalama yiizey sicakligina

yaklastigi kabul edilir.
(9) denklemi, (10) ve (11) sinir kosullarma gore,
degiskenlerine ayirma yontemiyle ¢oziiliir:
TXt) =Ty + X(X)T'(t)
T' (t) gecici degiskeninin ancak COS@t ’ye esit

olmasi1 varsayiminda, yiizey alt1 topraktaki sicaklik
degisimiyle yiizey sicaklik degisimi ayni olur. Yani

(12)

T'(t) =coswt durumunda, sicakhigim maksimum ve

minimum degerleri tiim derinliklerde ayni zamanda
gerceklesmektedir. Pratikte ise, farkli derinliklerde
sicaklik dagilimi faz degisimi ile olugmaktadir. Boyle
ki, herhangi bir toprak derinliginde sicaklik dalgalarinin
periyoduna uygun olan maksimum sicaklik, yiizey
sicakligr ile karsilastirildiginda, gecikmekte ve belirli
bir zamandan sonra gerceklesmektedir. Toprak
ylizeyinde ve X derinligindeki sicaklik degisimleri
arasindaki faz degisiminin gbz Oniine almmasi igin,

263



Giilser ve ark.

AnadoluTarimBilim. Derg./Anadolu J Agr Sci 33 (2018) 261-269

T'(t) degiskeninin coswt ve SIN@T fonksiyonlar:

ile ifade edilmesi gerekmektedir. Bu durumda, (12)

ifadesi asagidaki gibi yazilabilir:

T(x,t) =T, + X,(x)coswt + X, (X)sinmt
(13)’den elde edilen

% =—wX,(X)sinot+wX,(X)coswt;

oT  dX, dx,

—_— 7005 t+—=

ox  dx dx
2: 2 2

IT _ 07X} st + 3 X2 6inwt ifadeleri (9)° da

ot dx? 2

yerine konursa, X, ve X, yi belirlemek i¢in

(13)

Zsinwt Ve

asagidaki basit diferansiyel denklemler sistemi elde
edilir:

2
—a)Xlzad )22
dx (14)
d?*x
oX,= 1
2 dx?
(14) sisteminden x -_ad’X, olarak,
! © dx°
d*X

2
2, @ X,=0 (15 elde edilir. Benzer bigimde,
dx*  a’?

X, de

diferansiyel denklemini saglamaktadir. (15) diferansiyel

dordiincti  dereceden (15) sabit Kkatsayilt

2
denkleminin = ,* +£2:0 karakteristik denkleminin

kokleri |® .. .\ ve w olarak, genel
= 1+ _ _ )
V2 1) Vg £ ==
¢Oziimii agagidaki gibi olur:
X, = cle‘/;x cos\/gx + cze‘gx sin \/gxmse_‘/;x cos\/gx +
2a 2a 2a (16)
+c,8 "% sin |—x
2a

Toprak derinligi boyunca sicakligin  sdnme
durumuna yaklagmast (x —ooise T — 0) kosulundan

C, =C, =0 olarak,

Xzzei\/Z:ax C3COS Ex+c4sin ﬁx (17) elde edilir.
\ 2a \ 2a

X ;1 “de benzer bi¢imde ifade edilerek,

X, =e (c cos\rx+c sin / j (18) bulunur.

(17) ve (18) ifadeleri (14)’de yerine konursa
C; =—C; ve C, =C; olurve
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X,=¢e 2 [c cosJ x+c st J (19)
M : COS\/ZX_CSS”]\/?X (20) elde edilir.
2a 2a

(19) ve (20) ifadeleri (13)’de goz Oniine alinirsa,

T(xt)=T, +e Hc cosJ x c3sm1/ XJCOS(()H-
+] €, 08, |2 X+ G SiN | X [sinet (21) olur.
2a 2a

(21) ifadesi (10) sinir kosulu ile karsilastirildiginda

=0 ve C; = A . Bu durumda, (21) ¢6ziimii
T(xt)=T, +Ae7Jgx coswtcos,{g x+sina)tsin,{£x
2a 2a

veya

T(xt)=T, + Ae_‘/;X cos [a)t - \/szj (22) olarak
a

bulunur ve (11) siur kosulunu saglamaktadir.
Sicaklik dalgalarmin  degisim amplitiiti  (22)

¢dziimiinde A(X):L\F (23) gibi olup, toprak derinligi
N
o 12
boyunca ekspansiyonel olarak azalir. (23) ifadesinden
|nwzfx 2 olarak, 1sisal yaymum katsayismin
A 2a
a)X2

2InZM

belirlenmesi i¢in a= (24) elde edilir

(Giilser ve Ekberli, 2002; Ekberli, 2006; Trombotto ve
Borzotta, 2009; Correia ve ark., 2012; Ekberli ve
Giilser, 2014; Ekberli ve ark., 2015b; Arias-Penas ve
ark., 2015; Ekberli ve Sarilar, 2015a; Ekberli ve Dengiz,
2016; Dengiz ve Ekberli, 2017).
3.2.Toprakta 1s1  olusumuna  etki bazi
parametrelerin degisimi

yapan

Aragtirma doneminde topragmm 10 cm katmaninda
giinlik sicaklik, giinliik ortalama sicaklik ve giinliik
maksimum sicaklik degerleri sirasiyla 12.5-26.8°C;
13.66-24.85°C ve 14.0-26.8°C arasinda degismektedir.

Genel ortalama sicaklik (T,) ve genel maksimum
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sicaklik (Tmak) ise sirastyla 19.73°C ve 21.69°C olarak
saptanmustir. A=T_ - T ifadesiyle hesaplanan giinliik

amplitiitler 0.34-2.73°C arasinda degismekte ve 1.96°C
genel ortalama degerine sahip olmaktadir. (24)
ifadesiyle hesaplanan giinliik 1sisal yayinim katsayilari
(a)0.61:107—5.68-107" m?sn™ arasinda olup, 2.97-10”"
m?n™ ortalama degere sahiptir. Olgiilen sicaklik
dagiliminin standart sapmasi 3.57, degisim katsayis1 ise
0.18 olup, sicaklik dagilimmin homojen oldugu
gozilkmektedir. Toprak nemi ise % 24.7-40.8 arasinda
degismektedir.

Topragin 20 cm katmaninda giinliik sicaklik, giinliik
ortalama sicaklik ve gilinlik maksimum sicaklik
degerleri sirastyla 12.0-25.4°C; 13.36-24.25°C ve 14.0-

25.4°C arasinda; T, ve Tmak degerleri ise sirastyla

18.42°C ve 19.61°C olarak belirlenmigtir. Giinliikk ve
ortalama amplitiit degerleri; giinliikk 1sisal yaymim
katsayilar1 ve ortalamasi sirasiyla 0.45-2.75°C; 1.19°C;
0.31-10° - 9.29-10° m? sn™’; 4.02:10° m® sn* olarak
hesaplanmistir. Sicaklik dagiliminin standart sapmasi
3.48, degisim katsayisi ise 0.19 olup, sicaklik dagilimi
homojen olmaktadir. Topraktaki nem miktar1 ise %
28.2-36.6 arasinda saptanmustir.

Arastirma topragimin 50 cm’lik katmaninda giinliik
sicaklik 10.5-22.4°C; giinlikk ortalama sicaklik 11.47-
21.77°C; giinlik maksimum sicaklik ise 12.4-22.4 °C

arasinda degismektedir. T, ve Tmak degerleri ise

sirastyla 17.0°C ve 17.9°C olarak saptanmistir. Giinliik
amplitiitler 0.15-2.05°C arasinda degismekte, ortalama
deger ise 0.9°C olmaktadir. Giinliik 1sisal yaymmim
katsayilar1 3.43-107 — 9.49-10° m’sn™, ortalamasi ise
2.51-10° mPsn?  olarak hesaplanmustir.  Sicaklik
dagiliminin standart sapmasi 3.11, degisim katsayisi ise
0.18 olup, sicaklik dagilim: homojendir. Toprak nemi %
24.4-39.3 arasinda belirlenmistir.

Topragin 10 ve 20 cm katmanlari ile
karsilagtirildiginda, 50 ¢cm katmanda sicaklik degisimi
az oldugu i¢in, ortalama amplitiit degeri diistik; 1sisal
yaymim katsayisi ise biiyiik olmaktadir. Genel olarak,
1s1sal parametrelerin degisimine iklim faktorii 6nemli
diizeyde etki yapmakta ve sicakligin tahminini
zorlagtirmaktadir. Arastirma topragi katmanlarinda,
sicaklik dagilimlarinin  homojen olmasi, amplitiit
degerlerinin yiiksek farklilik gostermemesine neden
olan faktorlerdendir.

3.3. Deneysel ve s iletkenligi denkleminin ¢oziimiine
bagh olarak belirlenen toprak sicakliklarinin
karsilastirilmast

Toprak katmaninin deneysel olarak belirlenen

ortalama sicakligi (T, ), amplitiitii ( A ) ve (24) ifadesine

6.28 4
(o =2n/P=———~0.0000727sn " olarak)

86400sn

hesaplanan 1sisal yaymim (@) katsayist1 gbz Oniine

gore

almarak, (22) ¢oziimil ile 10 cm, 20 cm ve 50 cm
katmanlar i¢in elde edilen teorik toprak sicakliklarinin
ve Olciilen toprak sicakliklarimin dagilimi Sekil 1°de
verilmigtir.
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- 2 &
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Zaman, saat
Sekil 1. Topragm 10 cm, 20 cm ve 50 cm

derinliklerinde hesaplanan ve 6lgiilen sicaklik
degerleri

Sekil 1°den goriildiigii gibi, sicaklik degisimi 10 cm

ve 20 cm katmanlarinda, 50 cm katmanindan daha fazla
olmaktadir. 50 cm katmaninda ortalama yiizey katman
sicakliginin ve amplitiit degerlerinin diisiik, 1sisal
yaymim katsayisinin ise yiiksek olmasi, diger toprak
ozellikleriyle beraber, sicaklik degisimin az olmasina
etki yapan énemli faktorlerdir.
Topragin 1s1 iletkenligi denkleminin (22) ¢dziimiiniin
uygulanabilirliginin kontrolii igin, hesaplanan ve
Olciilen toprak sicakliklarinin karsilagtirilmasina ait
istatistiksel gostergeler Cizelge 1°de verilmistir.
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Cizelge 1. Modelin gegerliligine ait istatistiksel gostericiler

Derinlik, o, °C VK HKOK, MH, MNH OAH, d ME
cm °C °C °C
*QOlglilen ~ Hesaplanan  *Olgiilen  Hesaplanan
degerlere degerlere degerlere degerlere
gore gore gore gore
10 0.500 0.327 0.025 0.016 0.286 0.200 0.027 0.180 0.868 0.607
20 0.352 0.337 0.019 0.018 0.291 0.268 0.022 0.268 0.816 0.181
50 0.434 0.334 0.025 0.019 0.246 0.205 0.023 0.198 0.889 0.617

*Karsilastirilmada kullanilan dlgiilen degerler

Cizelge 1°den goriildiigii gibi, topragin 10, 20 ve 50 cm
katmanlarinda, = modelin  gegerliliginin ~ kontrol
edilmesinde kullanilan 6lgiilen ve hesaplanan degerlerin
standart sapmas1 kiiciik, dolayistyla riskin derecesi az
olmaktadir. Her ii¢ katmanda da, degisim katsayilarinin
degerleri kiigiik (% 1.6-2.5) olup, dl¢iilen ve hesaplanan
sicaklik degerleri ortalama etrafinda daha yogun
dagilima sahiptir. Tahmin hatalarinin standart sapmasi,
mutlak hata, maksimum nispi hata, ortalama aritmetik
hata degerleri diisiik olup, tahmin ve gergek degerler
arasindaki farkin az, dolayisiyla toprak sicakliginin
giinliik degisiminde modelin giivenirlik derecesinin
yiiksek oldugunu gostermektedir. d ve ME degerleri de
uygulanabilirlik sinirlar1 dahilinde olmaktadir. Topragin
10 cm ve 50 cm derinliklerindeki ME degerleri ile
karsilagtirildiginda, 20 cm toprak derinligindeki degerin

fazla diisiik olmasi Xi — yi ve yi — VY degerlerinin

farklilik l( Xi =i )>> (yi - y)J gbstermesinden
kaynaklanabilir.

3.3. Toprak neminin 1sisal yaymmim katsayisina etkisi

Topragin 10, 20 ve 50 c¢cm katmanlarinda nemin
1s1sal yaymim katsayisinin degisimine etkisi Sekil 2’de
verilmistir.

Her ili¢ katmanda nemin artig1 ile beraber, 1sisal
yaymim katsayisi da artig gostermekte, nemin sonraki
artisinda (W>~%30-32) ise 1sisal yaymimin azalma
stireci  baslamaktadir.  Degisim  siireci  diizenli
olmamakta, nem ve 1sisal yaymim iligkisi yaklasik
parabolik bicimde gerg¢eklesmektedir. Topragin 10, 20,
50 cm derinliklerinde, nem miktart ile 1sisal yaymim
iligkilerinin belirleme katsayist sirasiyla 0.77; 0.41 ve
0.54 olarak belirlenmistir. Topragin 10 ve 50 cm
derinliklerinde, 20 cm derinlikle karsilastirildiginda,
sicakligim  amplitit  degisimlerinin daha ¢abuk
sabitlesmesi belirleme katsayilarinin yiiksek olmasina
neden olabilir.

Topraklarmn 1sisal yaymum katsayisi, 1s1 iletkenligi
ile dogrusal, 1s1 kapasitesi ile ters orantili, 1s1 iletkenligi
ve 1s1 kapasitesine etki yapan faktorlere bagli olmakla
beraber kendine 6zgili bir 6zellige sahiptir. Cudnovski
(1976) tarafindan yapilan bir arastirmada, topraktaki
nemin degisimine uygun olarak 1sisal yaymimin da
maksimum kurali ile degismekte oldugu gosterilmistir.
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Kurtener ve Cudnovski (1979) ve Voronin (1986)’e
gore ise, 1sisal yaymim topragin pulluk tabakasi
disindaki  diger horizonlarda nem igerigi tarla
kapasitesindeyken =~ maksimum  degerler almakta,
doygunluk noktasinda ise daha diigiikk degerlere
ulagmaktadir.

a.10
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10 em

50 e ~e
4,0

3,0
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0,0807%% + 5,1026x - 75,37

2,0 . ¥=
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lasal yaynim, m?g?

1.0 4 y=-0,1757¢ « 10,928x - 165,86
R*=0,4115

36

28 30 32 34
Toprak nemi , %

y =-0,101x* + 5,9409x - 84,154
R*=0,5399

Isisal yayinim, m?s?

N v v ' .
24 26 28 30 32 24
Toprak nemi , %

Sekil 2. Isisal yaymim katsayisinin toprak nemine bagl
olarak degisimi

50 cm

36
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4. Sonug ve Oneriler

Toprak yilizeyinde ve asagi katmanlarda sicaklik
dalgalarimin maksimum veya minimum deger almasi,
zamana bagli olarak sicaklik amplitiitiiniin degisimi,
maksimum  veya minimum  sicakhigm  asag
katmanlardaki sonme derinligi ve gecikme zamani,
sicaklik dalgalarinin faz degisimine Onemli diizeyde
bagli olmaktadir. Bu nedenle, topragin temel 1s1
iletkenligi denkleminin, toprak yilizeyinde ve herhangi
bir derinlikteki sicaklik degisimleri arasindaki faz
degisimini de igeren sinir kosuluna gore ¢Oziimiin
incelenmesi gerekmektedir. Is1 iletkenligi denkleminin
¢cOziimiine bagli olarak hesaplanan ve odlgiilen giinliik

sicaklik  degerlerinin  karsilagtirilmasi,  denklemin
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OZET

Tarim arazilerinde maksimum verim ve Kkalite, yetistirilmek istenen bitkilere, en uygun arazilerin Anahtar Sozciikler:
secilmesi ile miimkiin olmaktadir. Arazi kavram toprak, topografya, iklim gibi bir ¢ok farkli unsuru Ana iiriin soya
icermektedir. Bu unsurlarin birlikte degerlendirildigi yontemler ise basarili arazi planlamalarini ortaya Coklu kriter yontemi
koymaktadir. Cok kriterli karar verme yontemi de bu yontemlerden bir tanesidir. Bu kapsamda yapilan Arazi uygunluk analizi
calisma ile, ana iiriin soya bitkisinin yetisebilecegi en uygun araziler, iklim, toprak ve topografya Uygunluk smiflart
kriterleri dikkate alinarak, Cok kriterli karar verme yontemi ile degerlendirilmistir. S6z konusu

degerlendirmede, her bir kriterin, arazi uygunluk siniflarinin tespitinde, yapacagt agirliklr etki, Analitik

Hiyerarsi Siireci Teknigi ile gerceklestirilmistir. Ayrica, bir diger Cok Kriterli Karar Verme Yontemi

olan, Agurliklandirilmis Dogrusal Kombinasyon Yontemi Kullanilarak da, ana iirlin soyanin

yetigebilecegi arazi uygunluk smiflari tespit edilmistir. Buna gore, ¢alisma alaninin % 22.34 ‘liik

boliimii olan toplam 17 435 102.53 hektar alan, ana {irlin soyanin yetistirilmesi i¢in ¢ok uygun ve orta

uygun siniflarinda yer alirken, % 15.56 oraninda (12 149 689.64 ha) alan az uygun, % 62.10 (48 473

207.83 ha) oranindaki alan ise soya yetistirilmesine uygun olmayan alanlar olarak belirlenmistir. Bu

sonuglara gore; en azindan ¢ok uygun ve orta uygun smiflarin yer aldig1 alanlarda, ana {iriin olarak yerli

soya tUretiminin yapilmasi, yillik soya ihtiyacimizin karsilanmasinda ithalatin Oniine gegecegi

diigtiniilmektedir.

Land suitability analysis of main crop soybean (glycine max L. merrill) cultivation in
Turkey through the multi criteria decision making method

ABSTRACT

Maximum productivity and quality in agricultural lands could only be possible through choosing Keywords:

suitable lands for the crops to be cultivated. Suitable land concept encompasses a number of elements Main crop soya
including soil, topography and climate. Methods involving the evaluation of all these factors bring Multi criteria method
about successful land planning. Multi criteria decision making method is one of those methods. Land suitability analysis
Within this framework, the most suitable lands for main crop soya cultivation was assessed using “multi ~ Suitability classes
criteria decision making method” by considering soil, topography and climate criteria, within which

Analytical Hierarchy Process (AHP) technique was employed in determining the weighted impact of

each criterion. Besides, by employing another multi criteria decision method, the Weighted Linear

Combination (WLC) method, land suitability classes where the main crop soya can be cultivated, were

determined. According to those assessments, 22.34 % of the study area corresponding to total 17 435

102.53 hectare is very and medium suitable for soya cultivation, about 15.56 % (12 149 689.64 ha) of

the study area is less suitable and about 62.10 % (48 473 207.83 ha) of the study area is not suitable.

These results suggest that very and mid suitable areas should be used for domestic soya agriculture as

the main crop in order to supply annual domestic soya demand to prevent the import.
© OMU ANAJAS 2018
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1. Giris

Tiirkiye niifusunun yaklagik yarisi ge¢imini tarimdan
saglamaktadir. En 6nemli i¢ ticaret kaynagimiz tarimdir.
Milli  gelirimizin ~ yaklagitk  %27’si  tarimdan
saglanmaktadir. Ekilebilen tarim alanlarmin iklim,
toprak, topografya gibi farkli ekolojik yapilara sahip
olmasi, yetistirilen iriin ¢esitliliginin fazla olmasina
sebep olmustur. Biinyesinde bu kadar ¢ok iiriin
cesitliligi  bulunduran  tarim  alanlarinin  dretim
potansiyelini artirmak, iilke ekonomisine tarimsal
kaynaklardan gelecek olan katki payini da artiracaktir.
Ayni sekilde tarim arazilerinin uygun sekilde
yonetiminin  saglanmasina  yonelik  politikalarin
gelistirilmesini de saglayacaktir. Bu tarim alanlarinin
etkili yonetimi, tarimsal gelismede gida giivenliginin
saglanmasi ve siirdiiriilebilmesi ig¢in de esastir. Bir
tarim tlkesi olan yurdumuzda yaklasik 27.5 milyon
hektar (ha) tarim yapilabilen (ekilebilen) alan
bulunmaktadir (Gengtan, 2009). Bu alanlar igerisinde
soya ekimine ayrilan alanlar son yillar itibariyle
istikrarsiz dagilis gostermekte olup, 2014 yili verilerine
gore 343.000 dekar alandir (TUIK, 2014). Yagis sorunu
yasanmayan Karadeniz Bélgemizde uzun yillardan beri
tarim1 yapilan soya bitkisi, daha sonralar1 Ege ve
Akdeniz  Bolgelerimizin  sulanir  alanlarinda da
yetistirilmeye baglanmis olup, bugiin 6zellikle Cukurova
Bolgemizden Tiirkiye soya iretiminin % 80 - 85’1
karsilanmaktadir. Onemli bir yag bitkisi olan soya,
tohumlarinda icerdigi yiiksek orandaki protein (% 40-
45) ve yag miktar1 (% 18-20) ile hem insan hem de
hayvan beslenmesi agisindan biiyiik 6nem tasimaktadir
(Anonim, 2014). Sanayide hammadde olarak da yaygin
bir sekilde kullanilan soya, saglik agisindan
vazgecilmez bir bitki olmasindan dolayi son yillarda
cogu Avrupa llkesinde iretimi ve tiiketimi
yayginlagmustir.

FAO-AMIS 2015/16 yili verilerine gore; Diinya’da
soya iretimi 314.5 milyon ton olurken, iilkemizde
iretim miktar1 160.000 ton olarak gergeklesmistir.
Diinya iiretiminin 108 milyon tonluk énemli bir kismini
(% 33.8) ABD, 94.5 milyon tonluk kismini Brezilya,
60.8 milyon tonluk kismini Arjantin ve 12.3 milyon
tonluk kismimi Cin {iretirken, iilkemizde bu kadar az
ekilis alan1 bulan soyanin, liretim miktarinin artirtlmasi
icin uygun ekilis alanlarmin belirlenmesi gerekmektedir
(Anonim, 2015). Ulkemizde agirlikli olarak Cukurova
Bolgesi illerinde ve Samsun’da 35 - 40 bin hektarlik
ekim alanindan 150-200 bin tonluk tiretimin karsilandig1
ve yine her yil 1.5-2 milyon ton arasinda degisen bir
soya ithalinin oldugu diisiiniildiiglinde; iilkemiz igin
soya iriinleri tiiketiminin ortalama 2 milyon ton/yil
civarinda seyrettigi anlasilmaktadir (Anonim, 2014).

Diinya’da sanayilesmenin hizla artti1 bir ortamda,
tarim arazilerindeki azalig, canlilarin beslenmesi igin
ihtiya¢ duyulan bitkisel iriinlerin daha az iretilmesine
sebep olmaktadir. Bu durum ise mevcut tarim
arazilerinden maksimum diizeyde iiretim saglanmasini
gindeme tasimaktadir. Bunun ig¢in en 6nemli dogal

kaynaklarimizdan biri olan tarim arazilerimizin bilingli
ve planli bir sekilde degerlendirilmesi gerekmektedir.
Bu da uygun iriinler i¢in uygun alanlarin belirlenmesi
zorunlulugunu glindeme tagimaktadir. Spesifik iiriiniin
tarimi yapilabilecek potansiyel alanlarimin
belirlenmesinde, iiriinlin yetismesi i¢in ihtiya¢ duyacag:
kriterleri karsilamasi ve her bir kriterin, o arazinin, o
iriin i¢in tarim yapabilmeye yonelik isteklerine cevap
verebilmesi gerekmektedir.

Karmagik yapida ve ¢ok sayida bulunan bu
kriterlerin bir arada kullanilmasina, alansal problemlerin
¢oziimlenmesine, modellemesine, degerlendirilmesine
ve alternatif Oncelik kararlarin verilmesine sagladigi
kolayliklardan dolayr Cografi Bilgi Sistemleri tabanli
(CBS), Cok Kriterli Karar Verme (CKKV) yontemleri
kullanilmaktadir (Malczewski, 2006). Cok kriterli
degerlendirme siiregleri tilkesel planlamalarda alternatif
arazi uygunluklar1 igin potansiyel arazilerin tahmini
amaciyla kullanilmaktadir (Chen ve ark., 2008).

CBS ve Cok Kriterli Karar Verme ydntemleri,
tarimsal driinler i¢in arazi uygunluk analizlerinde
basaril1 bir sekilde kullanilmistir (Pirbalouti, 2009; He
ve ark., 2011; Kihoro ve ark., 2013).

Maddahi ve ark. (2014)’te CBS ve Cok Kriterli
Karar Verme yaklasimmm kullanarak Iran’m Amol
Bolgesinde, ekonomik 6neme sahip olan piring tarimi
icin arazi uygunluk degerlendirmesi yapmislardir. Cok
Kriterli Karar Verme yontemlerinden Analitik Hiyerarsi
Siire¢ (AHS) teknigini kullanarak, iriin (piring) icin
secilen biyofiziksel, sosyo ekonomik ve ¢evresel

faktorler  uzman goriislerine dayali olarak
agirliklandirilmis ve bolgenin dort siniftan olusan arazi
uygunluk  smiflamasini  olusturmuglardir.  Yapilan

simiflamada, alanin % 6.83 (20.77 km?)’ii ¢ok uygun, %
25.80 (78.65 km?)’i uygun, % 36 (109.72 km?)’s1 orta
uygun ve % 16.91 (51.55 km?)’inin ise uygun olmayan
smiflarda yer aldigini tespit etmislerdir.

Mustafa ve ark. (2011)’de farkli iiriinler i¢in arazi
degerlendirme analizlerini yaparlarken, Cografi Bilgi
Sistemleri ve Uzaktan Algilamayr kullanarak, Cok
Kiriterli Karar Verme yaklasimini yontem olarak
se¢miglerdir. Calisma Hindistan’in Agra Bolgesindeki
Kheragarah alaninda yiiriitiilmiis olup, c¢alismada
bolgenin yazlik ve kiglik {iriin desenini temsilen hardal,
seker kamisi, bugday, arpa, inci darisi, musir, pamuk,
piring ve sorgum gibi farkli iiriinler segilmistir. Uriinler
icin arazi uygunluk siniflamast yapilirken, alanin
fiziksel ve kimyasal toprak ozellikleri olan; toprak
reaksiyonu (pH), elektriksel iletkenlik (Ec), organik
karbon, yarayish azot (N), yarayish fosfor (P), yarayish
potasyum (K), degisebilir sodyum yiizdesi (ESP),
saturasyon, katyon degisim kapasitesi (KDK) ve toprak
tekstiirii gibi ¢cok sayidaki parametreleri kullanmiglardir.
Alan i¢in yazlik ve kishk doénem firiin uygunluk
haritalar1 olugturulmus ve buna gore alanin % 55’1 seker
kamisi i¢in ¢ok uygun, sirasiyla inci darisi, hardal ve
piring i¢in % 48, % 54 ve % 60 oranlarinda orta uygun,
misir i¢in ise % 50 oraninda az uygun alanlar olarak
belirlemislerdir.
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Bu c¢alismada, ana iirlin soyanin yetistirilebilmesi
icin ihtiya¢ duydugu toprak, topografya ve iklim
istekleri parametrelerinin Cografi Bilgi Sistemleri
kullanilarak Cok Kriterli Karar Verme yontemine gore
iilkesel 6lgekte arazi uygunluk siniflamasi yapilmstir.

2. Materyal ve Yontem
2.1. Calisma alani ve kullanilan veriler

Bu calisma, Tiirkiye’nin kara sinirlarini igerisine

alan iilkesel oOlgekte yiiriitiilmiistir. Tirkiye, kuzey
yarimkiirede 35°.40' - 42°.06' kuzey paralelleri ile
25°40' - 44°.48' dogu meridyenleri arasinda yer alir.
Etrafi denizlerle cevrili (Akdeniz, Ege Denizi, Marmara
Denizi ve Karadeniz) olup iki yarim adadan olusur.
Karasal biiyiikliik olarak diinyada 37. sirada yer alip
uluslararast simirlar ve sahil seridi ile ayrilmis tim
alanlarin toplamu yaklagik olarak 780.580 km?*’dir (ISO,
3166-1). Ulkenin dogu-bat1 ydniindeki en uzun mesafesi
1600 km, giiney - kuzey yoniindeki en uzun mesafesi ise
650 km’dir (Sekil 1).

T TrTTTTY

Sekil 1. Calisma alani

Tarim yapilabilen alanlar toplam alaninin {igte birini
olusturmaktadir. Ortalama yiiksekligi deniz
seviyesinden 1132 metre’dir. Uzun yillar (1981-2016)
ortalama yagis miktart 574 mm olup, yil igerisinde en
fazla yagis1 kuzey ve giliney bolgeleri alirken en az
yagisi orta bolgeler almaktadir (MGM, 2017). Calisma
alani, subtropikal kusak igerisinde Akdeniz biiyiik iklim
bdlgesinde yer almaktadir (Tiirkes, 1998). Biiyiik kism
kurak, yar1 kurak ve yar1 nemli iklim kusaginda yer
almakta olup, ¢alisma alaninin yaklasik % 65 ‘ini yar1
kurak ve kurak iklim kusagindaki alanlar kapsamaktadir
(CEM, 2011).

Bu calismada; Soya bitkisinin arazi uygunluk analizi
i¢in ihtiya¢ duydugu ekolojik isteklerden iklim, toprak

ve topografya gibi farkli tiirden veri setleri
kullanilmistir.

Iklim veri seti; Meteoroloji Genel Miidiirliigii
(MGM) tarafindan, 1975-2012 illart arasindaki

donemleri kapsayan, iilkesel alan boyutunda dagilim
gosteren 270 adet iklim istasyonundan giinliik olarak
kayitlar1 tutulmus olan tablosal verilerden olusmaktadir.
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Bu veri setini soyanin iklim istekleri olan, vegetasyon
stiresi, etkili sicaklik toplami (EST), Temmuz ve
Agustos aylar1 ortalama sicaklik alt kriterleri
olusturmustur. iklim alt kriterlerinin alana yayilmis
ylizey dagilimlarinin elde edilmesinde, Hutchinson
(1995) interpolasyon metoduna gore ¢alisan Climap
Pertziger ve De Pauw (2002) programi kullanilmistir.
Topografik veri seti; Arazi ylizeyinin ii¢ boyutlu
koordinat kiimesi ile temsil edildigi, 90 metre uzaysal
¢ozliniirliige sahip SRTM (Shuttle Radar Topography

Mission)  Sayisal  Yiikseklik Modeli (SYM)
kullanilmistir (Farr, 2000). Bu veri seti soya’nin ihtiyag
duydugu rakim farkimin  belirlenmesi amaciyla
kullanilmigtir.

Toprak veri seti; Eski adiyla Topraksu Genel
Midiirligii tarafindan, 1966-1971 yillar1 arasinda tiim
iilke topraklarinin toprak etiid ¢aligmalariyla altlik veri
olarak 1:25.000 o6lgekli topografik haritalar kullanilmak
suretiyle olusturulan iilkesel 6lgekte sayisal toprak veri
taban1 kullanilmustir. igeriginde Biiyiik Toprak Gruplar
(BTG) ile bunlarin 6nemli safhalarint esas alan bu veri
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setinden Arazi Kullanim Kabiliyet Siniflar1t (AKK) ve
soya’nin etkili kok derinligi i¢in derinlik siniflari, alt
kriterler olarak kullanilmaistir.

2.2. Yontem

Bu c¢alismada, iilkesel Olgekte soya bitkisinin
yetismesine uygun olabilecek alanlarin belirlenmesi igin

yapilan arazi uygunluk analizinde Cok Kriterli Karar
Verme yontemi kullanilmigtir. Cok Kriterli Karar

Verme yontemi; birden fazla c¢ok sayida karmasik
yapidaki mekansal parametrelerdeki bilgilerin tek bir
degerlendirme indeksi olusturularak nasil birlestirilecegi
ile ilgili onceliklerin ortaya konulma siirecidir (Yu,
2011). CKKV yontemlerinin CBS ile entegrasyonu,
giiclii mekansal analiz islevleri saglamaktadir (Yu,
2009). Soya i¢in yapilan bu arazi uygunluk analizi
yontemine ait is akig semast Sekil 2’de verilmistir
(Kihoro, 2013).

Adim 1
fna Kriterle
]
Adim 2
l \
[Vilksekik | [ Vegetasyon Stresi | [Etiali Sic. Top. | [Temmuz Ort S| [Agustos Ot Sic |[ ARK | [ Dermbik

Adim 3

At Kriterlerin Yeniden Siiflandinlmas:

|

|

l

| Rel_Yikseldik || Rel VegSir. ||  Rel EST

Rel_Temmuz | [ Rel_Apwstos | [Rel ARK |[Rel Derimiid

Adim 4

Analitik Hiyerargi Sdireci (AHS)

| Hiyerargik yapimin kurulmas

AHS ile CBS Entegrasyoni

L

Herbir sinifa skor tayin etmek

Uygunluk smiflarnm
Standartlagtonlmas:

*

Ust Gste gakigtirma

Kriterlerin kil / v

[Agriklarin toplanmas)

Kargilagtinlrmas
TO<0,1

Hiyerarsideki herbir krit
agirhkla m:hnlmas-|

™\

Erin

SOYA UYGUNLUK HARITASI

Sekil 2. Ana iiriin soya yetistirilebilir alanlar

Birden fazla sayida ¢ok kriterli karar verme
yontemleri bulunmasma ragmen, bu ¢aligmada bu
yontemlerden biri olan Agirliklandirilmis Dogrusal
Kombinasyon (Weighted Linear Combination) ydntemi
kullanilmigtir ~ (Patrono, 1998). Agirlikli  dogrusal
kombinasyon yontemi tiim faktorlerin
standartlagtirilmasini (Eastman, 1999) ya da daha sonra
karsilastirilabilecek birimler haline doniistiiriilmesini

icin arazi uygunluk analizi is akis semasi

zorunlu kilmaktadir (Malczewski, 1999). Agirlikli
dogrusal kombinasyon yonteminde soya’nin
yetismesine etki eden her bir ana ve alt kriterler igin
O6nem derecesine gore bir agirlik atanmaktadir. Her bir
alt kriter igin {irlin uzmam goriigleri dogrultusunda alt
kriter siniflart ve bu siniflara ait standardize edilmis alt
kriter puanlar1 hesaplanmaktadir (Cizelge 1).
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Cizelge 1. Alt kriter sinif ve agirlik puanlar

Arazi Uygunluk Simiflar1

S1 S2 S3 S4
. Cok uygun Orta uygun Az uygun Uygun degil
Alt Kriterler - -
Alt Kriter Agirhik Puanlari (Skor)
4 3 2 1
iklim
Vejetasyon Siiresi (Giin) >130 120-130 110-120 <110
Temmuz Ay Ortalama Sicaklik ( °C) >25 22-25 20-22 <20
Etkili Sicaklik Toplami (>10 °C) >3000 2500-3000 2000-2500 <2000
Agustos Ayi Ortalama Sicaklik (°C) >25 22-25 20-22 <20
Topografya ) ) .
Yiikseklik (metre) 0-600 600-800 800-1100 >1100
Toprak
Arazi kullanim kabiliyet siniflart I I I HI-Vii
- >90 50-90 20-50 o
Derinlik (cm) Derin Orta derin S1 0-20 Cok s1g

Bu alt kriterlere ait puanlar ile ait oldugu kriterin
agirlik degerleri carpilarak farkli boyuttaki kriterlerin
aynt Olgekte bir arada toplanabilir hale getirilmesi
saglanmaktadir. Tarimsal iriinlere yonelik arazi
uygunluk analizlerinde yaygin olarak kullanilan bu
yontemin ifade edildigi esitlik asagida belirtilmistir.

n
S=3 WiXi 1)
i=1

S: toplam puan;

Wi: kriterin agirlik degeri;
Xi: alt kriter puant,

n: toplam kriter sayisi

Bu esitlik uygulanarak c¢aligmada kullanilan
kriterlerin almis oldugu degerler hesaplanmis ve (FAO,
1985)’ te belirtilen arazi uygunluk sinif araliklarina gore
standartlagtirilarak soya i¢in arazi uygunluk analizine ait
haritalama yapilmistir (Cizelge 2).

Ana iiriin soyaya yonelik arazi uygunluk simiflariin
belirlenmesinde, kullanilan ana kriterlerin  (iklim,
toprak, topografya) ve bu ana kriterlere ait alt kriterlerin
(vejetasyon siiresi, etkili sicaklik toplami, Temmuz ve
Agustos aylar1 ortalama sicakliklari, yiikseklik, Arazi
Kullanim Kabiliyet Simflari, derinlik smiflari) etki
oranlart esit olmayacagindan, her bir kriterin
birbirlerine gore Onemi goéz Oniinde bulundurularak
agirlik puanlari, ¢ok kriterli karar verme yontemlerinden
biri olan Analitik Hiyerarsi Siireci teknigi kullanilarak
verilmigtir. Analitik Hiyerarsi Siireci, CBS tabanlh
uygunluk siniflamalarina dahil edilmis en iyi ¢ok kriterli
karar verme tekniklerinden birisidir (Jankowski, 1994;
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Marinoni, 2004).

Cizelge 2. Ana iriin soya i¢in arazi uygunluk siif ve

degerleri
Simf  Tammlama Deger (FAO;1985)
%
S1 Cok uygun  20.385-25.480 80-100
S2 Ortauygun  15.289-20.384 60-80
S3 Az uygun 10.193-15.288 40-60
N Uygun degil <10.192 0-40
Bu teknik 1970’li yillarda Thomas L. Saaty

tarafindan gelistirilmis olup, kriterlerin ikili olarak
birbirleriyle géreceli dnemine gore karsilastirilmalarina
dayanmaktadir (Satty, 1980) (Cizelge 3). Bu
karsilagtirmalar genellikle konu veya {iriin uzmanlarinin
(karar  vericiler)  goriileri ile  yapilir.  Ikili
karsilagtirmalar1 yapan uzman, tanim olarak ifade edilen
sozel tercihlere karsiik gelen sayisal degerleri
kullanarak, kriterler igin ikili karsilagtirma matrisi

olusturur.  Herhangi  bir  kriterin  kendisi ile
karsilastirilmasinda verilecek hiikiim “esit derecede
oneme sahip” olmalidir. Yani AHS’de ikili
karsilagtirmalar ~ matrisinin ~ kdsegenlerindeki  tiim

elemanlara 1 degeri atanmaktadir. Matris simetrik
oldugu i¢in yalnizca matrisin yarisinin doldurulmasi
yeterli olmaktadir. Matrisin geri kalan bos hiicreleri ikili
kargilagtirtlmasi yapilmig hitkmiin tersinin alinmasi ile
tamamlanir. Bu calismada, ana kriterler ve alt kriterler
icin ayrt ayr ikili kargilagtirma matrisi olugturulmustur

(Cizelge 4).
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Cizelge 3. AHS teknigi ikili kargilagtirma 6lgegi (Satty, 1980)

Sayisal deger Tamm
1 Ogeler esit derecede dneme sahiptir.
3 1. dlgiit 2.”ye gore biraz daha dnemlidir.
5 1. dlgiit 2.”ye gore fazla dnemlidir.
7 1. dlgiit 2.”ye gore ¢ok fazla dnemlidir.
9 1. 6l¢iit 2.”ye gore olas1 en kuvvetli dneme sahiptir.
2,4,6,8 iki yakin 6lgek arasindaki ara degerdir. Uzlagma gereken durumlarda kullanilmaktadir.

Cizelge 4. Ana ve alt kriterler ikili karsilagtirma matrisi ve normalize agirlik degerleri

Ana Kriterler ikili Karsilastirma Matrisi

Iklim Toprak Topografya Normalize
Agirlik
fklim 1 0.6716
Toprak 0.111 1 0.0629
Topografya 0.333 5 1 0.2654
Jmax - 3.029; RI: 0.58; TO:0.03<0.10 y=1

Alt Kriterler Ikili Karsilastirma Matrisi

1 2 3 4 5 6 7 Normalize
Agirlik
1 1 0.4053
2 0.333 1 0.2823
3 0.20 0.20 1 0.1195
4 0.166 0.20 0.50 1 0.0897
5 0.143 0.143 0.20 0.25 1 0.0401
6 0.143 0.143 0.20 0.2 0.50 1 0.0358
7 0.125 0.143 0.25 0.50 0.50 0.333 1 0.0271
Amax : 7.740; RI:1.32; TO:0.09 <0.10 =1

1:Vegetasyon siiresi, 2:Etkili sicaklik toplami, 3: Temmuz ay1 ortalama sicaklik, 4: Agustos ay1 ortalama sicaklik,

5: Yikseklik, 6: Arazi kullanim kabiliyet siniflari, 7: Derinlik

Matriste olusturulan ikili karsilastirma yargilarinin
tutarliligint 6lgmek igin st limit 0.10 olan bir tutarlilik
orani (consistency ratio) kullanilmaktadir (Satty, 1980).

Tutarlillk  oraninin  hesaplanmasinda  kullanilan
Tutarlilik indeksi (T1); ikili karsilagtirmalar matrisi ile
buna  yonelik normalize agirhk  degerlerinin
carpilmasindan elde edilen agirliklandirilmis toplam
vektoriin  her bir elemaninin, buna karsilik gelen
normalize agirlik degerlerine boliinmesinden elde edilen
degerlerin  aritmetik ortalamasi olan maksimum
0zdegerin ( Amax ) kullanildigi asagidaki formiil ile elde
edilmektedir.

Ti=(. -n)/(n-1) @)
max
T1 : Tutarlilik indeksi

Cizelge 5. Rastgele indeks degerleri (Satty, 1980)

n: Karsilastirilan elemanlarin sayisi
Amax : Maksimum 6zdeger
Buna gore tutarlilik oran;

TO=Ti/Ri 3)
bagintis1 kullanilarak hesaplanmaistir.

TO: Tutarlilik orani

Ti: Tutarlilik indeksi

Ri: Rastgele indeks

Rastgele indeks; rastgele olarak tretilmis ikili
kargilagtirmalar ~ matrislerinin ~ ortalama  tutarlilik
indeksini ifade eder. RI degerleri, matriste ikili
karsilagtirmas1 yapilan elemanlarin sayisina (n) gore
deger alir (Cizelge 5).

n 1 2 3 4 5 6 7

Ri 0.00 0.00 0.58 0.90 112 1.24 1.32

141 1.45 1.49 151 1.48 1.56 1.57 1.59
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3. Bulgular ve Tartisma

Bu ¢aligma kapsaminda kullanilan her bir veri setine
ait alt kriter katmanlari, soya {irlin uzmam goriisleri
dogrultusunda belirlenen kriter siniflarina gore arazi
uygunluk smiflar1 sayis1 oraninda, dort kategoride
yeniden siniflandirilarak hiicresel veri tipi, raster
formati olarak tretilmistir (Sekil 3). Birbirine komsu ve
ayni hacimdeki piksellerin bir araya gelmesinden olusan
hiicresel veride, her pikselin sayisal bir degeri vardir. Bu
sayisal degerler, mekansal uygunluk analizlerinde
matematiksel iglemlerle farkli sayisal degerler olarak
tanimlanabilir (Esri, 2001). Bu 6zelliginden dolay1, Cok
Kriterli Karar Verme yontemlerinde bu farkli tipteki
veri katmanlarinin degerlendirilmesi ve modellemelerde
kullanilmast etkin olarak saglanabilmektedir. AHS
teknigine gore ikili olarak karsilastirilan ana ve alt
kriterler i¢in agirlilk puanlari hesaplanmistir. Ana
kriterler igin ikili karsilastirma; tutarlilik orani 0.03
oraninda tutarlt bir matris olarak olusturulmustur. Bu
karsilagtirmada, iklimin soya yetistirilmesinde arazi
uygunluk smniflarinin belirlenmesinde en bilyiik agirliga
(% 67.16) sahip oldugu belirlenmistir. Bunu sirastyla
topografya (% 26.54) ve toprak (% 6.29) takip etmistir.
Soyanin yetisebilecegi alanlardaki dagilimi {iizerinde
iklimin uygun yada ne oranda uygun olmasi durumu,
onemli belirleyici unsur olmaktadir (Ozgaglar,1988).
Calisma alanmin bulundugu konumu itibariyle, iklimsel
farkliliklarin fazla yaganmasi, soyanin yetistirilmesinde
en onemli kisitlayict unsur olmaktadir. Ozellikle
calismamizda kullandigimiz iklim veri setinde bulunan
alt kriterler, soya igin arazi uygunluk simiflarinin
tayininde belirleyici etkiye sahip olmuslardir. Ayni
sekilde topografya da, basta soya olmak iizere genel
anlamda tarimsal faaliyetler {iizerinde Onemli etkiye
sahiptir. Topografik farkliliklarin degisiklik gostermesi,
bitki Ortiisii ve bitki tirlerinin de alan igerisinde
degisiklik gostermesine neden olmaktadir. Bu yiizden
topografyanin, bitki Ortiisiiniin dagilisin1 kontrol eden
temel faktor oldugu kabul edilmektedir (Barrio, 1997).

Alt kriterler i¢in ikili karsilastirma matrisinde
0.09’luk tutarlilik oramiyla tutarli bir karsilagtirma
yapilmustir. Bu kriterlere ait normalize agirlik degerleri
ele alindiginda, 0.4053 agirhik degeriyle en yiiksek
agirliga sahip alt kriter olarak vegetasyon siiresi
goriilmektedir. Bu alt kriteri sirasiyla; etkili sicaklik
toplam1 (0.2823), Temmuz ay1 ortalama sicaklig
(0.1195), Agustos ay1 ortalama sicakligi (0.0897),
yiikseklik (0.0401), arazi kullammm kabiliyet siniflar
(0.0358) ve toprak derinligi (0.0271) kriterleri takip
etmektedir. Onemli bir agirliga sahip olan vegetasyon
siiresi alt kriteri; Nisan-Eyliil aylar1 arasindaki donem
icin gecerli olan yetigsme siiresi olup, ekim dénemi i¢in
sicaklik esik degeri Nisan ayinda 12 °C’ ye ¢iktig1 ve
hasat donemi olarak da Eylil veya Ekim aylarinda
sicakligin 15 °C’ ye distiigi tarihler dikkate alinarak
tiretilmistir. Ulkemizin iklim sartlarina uygun ana iiriin
soya cesitleri i¢in yetisme siiresi, 120-140 giin arasinda
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degismektedir (Anonim, 2012). Eylil-Ekim aylarindaki
hasat doneminde yasanabilecek sicaklik diismeleri veya
yagis nedeniyle, bu siire biraz daha uzayabilse de, genel
olarak soya tarimina en uygun yerlerde ortalama olarak
130-135 giinlik bir siire yeterli olmaktadir. Farkli
cografi ve iklim bolgelerinde vegetasyon siireleri
farkliliklar gostermekte olup, Meena ve ark. (2014)’te,
Rajasthan’in  Bundi Béolgesinde soya igin arazi
uygunlugunun degerlendirilmesi caligmalarinda
vegetasyon siiresini iklim ana kriterinin bir alt kriteri
olarak kullanmislardir. Buna gore >120 giin ¢ok uygun
(S1), 100-120 giin orta uygun (S2), 85-100 giin az
uygun (S3) ve < 85 giinii ise uygun olmayan (N) sinif
araliklarinda degerlendirmislerdir.

Etkili sicaklik toplami (> 10 °C ); soyanin ekim-
hasat donemi siiresinde esik 10 °C ve iistii sicaklik
toplamlarimi ifade eden alt kriter olarak {iretilmistir.
Vegetasyon siiresinin belirlenmesinde sicaklik etkili
olan 6nemli bir alt parametredir. Yaz donemi siiresince
toplam olarak 2400 °C sicakligi bulan alanlarda soya
yetistirilebilir (ilisulu, 1973). He ve ark. (2011)’de
Cin’de CBS kullanarak yazlik soya yetistirilen uygun
alanlarin  degerlendirilmesi ¢aligmalar1 kapsaminda
10 °C esik degere gore etkili sicaklik toplamu kriterini;
3300-2800 °C ¢ok yiiksek, 2800-2400 °C veya > 3400
°C yiiksek, 2400-2000 °C orta, 2000-1000 °C diisiik, <
1900 °C c¢ok disiik uygunluk smiflart olarak
kullanmiglardir. Calismada yer alan soya iiriin uzmani
goriislerine gore; Temmuz ayi, lilkemizdeki ana {iriin
soya ekilisleri i¢in tam olarak ¢igeklenme donemidir. Bu
ayda, diistik sicakliklar ¢icek olusumunu ve dollenmeyi
olumsuz etkilerken, asir1 yiiksek sicaklar da ¢igek
dokmeyi artirmakta ve dolayisiyla ileriki donemlerde
daha az bakla olusumu yoluyla, verimi azaltici etki
yapmaktadir. Agustos ay1 ise, bakla olusumu ve
baklalarda dolumun gergeklestigi donem olup, dogrudan
verime etki eden bir siiregtir.

Ayni sekilde, disiik sicakliklar veya bitkide strese
yol agan asir1 sicaklar, besin maddelerinin dolumunu
olumsuz  etkileyerek, verimi  disiirebilmektedir.
Temmuz ve Agustos aylart igin ortalama sicaklik
degerinin 25 °C olarak standart alinmasi, bu iki ay
boyunca toplam olarak 1500 °C sicakligin, yani bitkinin
toplam sicaklik isteginin yarisinin bu iki aylik dénemde
kargilanmasini giindeme getirmektedir ki; ¢igeklenme,
bakla olusumu ve bakla dolumu devrelerini igeren bitki
gelisimi i¢in bu sicaklik degeri en uygun seviyeyi
gostermektedir.

Soyanin 1.5-2 metre derinlige ulasabilen kazik kokli
bir bitki olmasi1 ve ana kdke bagli olarak ayrica kuvvetli
bir sagak kok sisteminin bulunmasi, topragin
derinliklerine sizan su ya da besin maddelerini de
blinyesine alarak, derin topraklardan daha iyi
yararlanmasin1 ve daha fazla verime ulasabilmesini
saglamaktadir (Nazlican, 2006). Bhermana ve ark.
(2013)’te tarimsal arazi kullanim planlamasi igin
Endonezya’nin Kalimantan Bolgesinde arazi
kaynaklarinin bir araya getirilerek degerlendirilmesi
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amaciyla yapmis olduklart ¢alismalarinda, soya icin  ve etkili toprak derinligi kriterlerini kullanmiglardir.
arazi uygunluk kriterleri olarak aylik ortalama sicaklik

vy T
A =

VIl — Arazi kullanim kabiliyet siniflart

Sekil 3. Ana iiriin soya yetistirilmesi i¢in arazi uygunluk alt kriter katmanlari
277
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Aylik ortalama sicakliklar i¢in 23-25 °C ¢ok uygun
(S1), 25-28 °C orta uygun (S2), 28-32 °C az uygun (S3),
<18; >32 °C uygun olmayan (N) arazi uygunluk
siniflarint kullanirlarken, toprak derinligi i¢in ise >75
cm ¢ok uygun (S1), 50-75 cm orta uygun (S2), 20-50
cm az uygun (S3) ve <20 cm uygun olmayan (N) kriter
sinif araliklarini baz almiglardir.

Yiikseklik (rakim); soya tariminda 6nemli kisitlayict
etkiye sahip bir kriterdir. Yiikseklik arttik¢a, soyanin
boy ve bogum sayilarinda azaliglarin goriildiigiine

yonelik yapilmis calismalarda, tohum veriminin diistiigii
ve ¢igeklenme gilin sayisinin 3-13 giin, olgunlagma giin
sayisinin ise 2-24 giin arasinda geciktigi tespit edilmistir
(Basnet, 1974). Behnam ve ark. (2013)’te Iran’m
Golestan Bolgesindeki 4 havzada gergeklestirdikleri
calismada; soyanin yetistirilmesi i¢in arazi uygunluk
smiflarinin elde edilmesinde, topografik faktorlerden
biri olan ytikseklik kriterini, deniz seviyesinden 190-397
metre yukarisini esik deger olarak kullanmiglardir

Cizelge 6. Ana iiriin soya yetistirilmesi i¢in arazi uygunluk siniflarinin bdlgeler bazinda alansal ve oransal

dagilimlari
. ok Uygun Orta Uygun Az Uygun Uygun Degil
BOLGELER Cok Uyg Y9 Y9 yg g
(S1) (S2) (S3) (N)
1757 337.64 694 686.63 593 894.62 5955 455.25
Akdeniz Bolgesi
(% 19.52) (% 7.72) (% 6.60) (% 66.16)
Dogu Anadolu 231 486.78 730 093.80 2051 002.14 12 015 688.02
Bolgesi (% 1.54) (% 4.86) (% 13.65) (%79.95)
1455 372.72 125291791 1001 317.44 5105 179.26
Ege Bolgesi
(% 16.52) (% 14.21) (%11.36) (57.91)
Giineydogu 2800 682.15 1253 025.93 17 006.49 3509 541.00
Anadolu Bélgesi (% 36.95) (% 16.53) (% 0.22) (%46.30)
726 614.88 1030515.72 1531533.94 8 481 400.12
Karadeniz Bolgesi
(% 6.18) (%8.75) (% 13.01) (% 72.06)
. 28 782.11 2 317 206.70 6 671811.41 9586 215.71
I¢ Anadolu Bolgesi
(% 0.15) (%12.47) (% 35.86) (% 51.52)
2292 087.44 864 292.12 283 123.60 3819 728.47
Marmara Bolgesi
(%3 1.58) (% 11.90) (% 3.90) (% 52.62)
Alan (ha) 9292 363.72 8142 738.81 12 149 689.64 48 473 207.83
Oran (%) % 11.91 % 10.43 % 15.56 % 62.10
getirilmig ve ¢aligma alaninda ana iiriin soya i¢in arazi
AKK  siiflari;;  arazilerin  tarimsal  agidan  uygunluk siiflar1 haritasi olugturulmustur (Sekil 4). Bu

planlamalarinda  kullanilan,  soyanin isteklerini
karsilayabilecek nitelikteki siniflar1 ile onemli bir kriter
olarak degerlendirimistir. Soyanin, hem bir ¢apa bitkisi
olarak sik¢a makineyle isleme ihtiya¢g duymast ve hem
de sulamanin  saglikli  bicimde yapilabilmesi
bakimindan, diisiik egimli ve toprak derinligi fazla olan
I. smuf arazilere daha ¢ok gereksinim duymaktadir.
Buna gore, soya tarimi igin en uygun ve orta uygun
yerler i¢in I. sinif tarim arazilerinin, az uygun yerler igin
II. smif tarim arazilerinin, hi¢ uygun olmayan alanlar
icin ise III ile VIII aras1 siniflara sahip tarim arazilerinin
cevap verebilecegi belirlenmistir.

Ana ve alt kriterler, AHS teknigi kullanilarak atanan
normalize agirlik degerleri oraninda agirliklandirilmis
dogrusal kombinasyon yOntemine gore biraraya
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smiflarin ¢aligma alanindaki toplam ve bolgesel bazli
alansal ve oransal dagilimlari belirlenmistir. Arazi
uygunluk siniflarmin bélgesel bazli dagilimlarinda, her
bolgenin kendi alanlar igerisindeki alansal ve oransal
dagilimlari ifade edilmektedir (Cizelge 6).

Buna gore; soya yetistirilmesi i¢in ¢ok uygun (S1)
arazi siifinda 2 800 682.15 hektar alan ile en fazla
alana sahip Giineydogu Anadolu Bolgesi olurken, bunu
Marmara Bolgesi (2 292 087.44 hektar), Akdeniz
Bolgesi (1 757 337.64 hektar) ve Ege Bolgesi (1 455
372.72 hektar) takip etmektedir. Buna karsilik soya
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Sekil 4. Tiirkiye’de ana {irlin soya yetistirilmesi igin arazi uygunluk haritas1
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yetistirilmesine uygun olmayan (N) arazi sinifinda Dogu
Anadolu Bolgesi 12 015 688.02 hektar alan ile en fazla
hektar) takip etmektedir. Arazi uygunluk siniflarinin
calisma alanimin genel dagiliminda; toplam alanin %
11.91°1 (9 292 363.72 hektar) ¢ok uygun (S1) sinifta yer
alirken, % 10.43°1 ( 8 142 738.81 hektar) orta uygun
(S2), % 15.56’s1 (12 149 689.64 hektar) az uygun (S3)
ve % 62.10’u (48 473 207.83 hektar) ise uygun olmayan
(N) smuflar igerisinde yer almaktadir.

4. Sonug

Ana iirlin soya yetistirilmesi i¢in arazi uygunluk
simiflarinin  analizine yonelik yapilan bu caligmada,
kullanilan yontem ve tekniklerin sagladigi kolayliklar
ile iilkesel boyutlu, genis hacimli, ¢ok sayidaki veri
tiplerinin bir araya getirilmesi saglanmig ve {iriine
yonelik ihtiya¢ duyulan gerekli analizler neticesinde
bazi tespitlerde bulunulmustur. Buna gore; genellikle
kiy1 ovalarinin ve 700-800 metre rakimin altindaki ig
bolge ovalarinin, ana iiriin soya yetistirilmesi i¢in en
uygun alanlar olarak ¢iktig1 gortiilmektedir. Soya {iretim
alanlarint smirlayan en oOnemli parametreler olan
vejetasyon siiresi, Temmuz-Agustos aylari ortalama
hava sicakliklar1 ve rakim gibi degerlerin, harita
iizerindeki  uygunluk  smuflarinin - dagilimlarinin
olusmasinda daha Onemli etkiler yaptigi agiktir. Ana
iiriinde, yiiksek verim igin daha gecgi gesitlerin tercih
edilmesi sebebiyle, 130 giinlin lizerinde bir yetisme
siiresine ihtiya¢ duyulmasi, ayrica ¢igeklenme ve bakla
baglama donemleri i¢in gerekli en uygun sicaklik degeri
olan 25-30 °C sartin1 saglayacak bir iklim uygunluguna
sahip olunmasi ve 800 metrenin altindaki diisiik rakim
degerlerinin gerekliligi, haritada belirlenen en uygun
soya ekim alanlarinin dagilimini sinirlandirmaktadir.

Gilinlimiizde en fazla soya iretiminin
gerceklestirildigi yer olarak bilinen Cukurova Bdlgesi,
daglik alanlar diginda kalan genis ovalarinin tamaminda,
ana Uriin soyaya en uygun alan olarak ¢ikmugtir. Sulama
imkanina da sahip olan Cukurova’da 400 - 450 kg da*
verim seviyelerine ulasilmast ve 6nemli soya ireticisi
iilkelere gore de daha fazla verim potansiyelinin s6z
konusu olmasi, Cukurova Bolgesi’ni soya i¢in adeta
vazgecilmez bir alan haline getirmektedir.

Giineydogu Anadolu Bolgesi, soyaya iklim
uygunlugu sayesinde, Cukurova’dan 3-4 kat daha fazla
bir potansiyel {iretim alani sunmaktadir. Giineydogu
Anadolu Projesi (GAP) kapsaminda sulanan alan
miktarmin artmasma paralel olarak, soya ekim
alanlarinin da bu bolgede artmasi beklenmektedir.
Karadeniz Bolgesinde, basta Samsun ili olmak iizere,
Dogu Karadeniz kiy1 ovalarinda ana firiin soya ig¢in
uygun alanlar oldugu ve yaz yagislarinin yeterli
seviyelerde gerceklestigi alanlarda sulamaya gerek
kalmadan da yetistirilebilecegi; Ege ve Marmara
Bolgeleri ovalarinda da sulama imkaninimn bulunmasi
olgiisiinde soya yetistiriciliginin basariyla
yapilabilecegi, yapilan bu ¢alismada elde edilen
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alana sahip olurken, bunu i¢ Anadolu Bolgesi ( 9 586
215.71 hektar) ve Karadeniz Bolgesi (8 481 400.12
uygunluk siniflarinin dagilimlarindan anlasilmaktadir.

Iklim ve rakim degerlerinin simrlayic1 etkilerine
bagl olarak, 6zellikle Dogu Anadolu Bolgesinin biiyiik
bir kisminin soya yetistiriciligi i¢in uygun olmadigi, I¢
Anadolu Bélgesinde ise sadece Konya ovasinin orta
uygun sinifinda yeraldigi tespit edilmistir. Gelecekte,
sulama imkanlarinin artmasi ve daha erkenci ¢esitlerin
gelistirilmesi durumunda, su anda orta uygun veya az
uygun olarak belirlenen alan dagilimlarinda da, soya
lehine baz1 degisimlerin olacagi umulmaktadir.

Sonu¢ olarak, en azindan soya ithalatina gerek
kalmayacak miktarda bir yerli soya tiretimine kavugmak
adma; ortalama yillik soya ihtiyacimiz olan 2 milyon
tonluk (Anonim, 2014) {iretim rakamini elde edebilmek
i¢in, yaklasik olarak 400 - 500 bin hektarlik bir ekim
alanina ihtiya¢ duyulacag: diigiiniilmektedir. Yerli soya
iretimimizin yaklagik 2/3’iniin bugday sonrasinda 2.
tirlin soya ekimiyle karsilandig1 diisliniiliirse, ana iiriin
soya tretimi i¢in 150-200 bin hektarlik bir alanin bile
yeterli olabilecegi hesaplanabilir. Bu ¢alisma sonrasinda
ortaya konulan en uygun ve Ozellikle de sulama
imkanina sahip olan alanlarda, yerli soya {iretimi i¢in
gerekli liretim desteklerine devam edilmesi durumunda,
imit edilen {iiretim artiglarini geceklestirebilmek de
miimkiin olabilecektir.
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