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Cinko Uygulamasinin Pamukta Verim, Lif Kalite Kriterleri ve
Bitki Gelisimine Etkisinin Belirlenmesi

Ozet

Bu calisma c¢inko uygulama yontemlerinin pamukta verim, verim
bilesenleri, bitki gelisimi ve lif kalite 6zelliklerine olan etkisini belirlemek
amaciyla yiiriitiilmiistiir. Calisma Siirt Universitesi Ziraat Fakiiltesi Tarla
Bitkileri boliimii deneme alaninda 2016 yilinda tesadiif bloklar1 deneme
desenine gore 4 tekrarlamali olarak yiiriitiilmiis ve denemede materyal
olarak Stoneville 468 pamuk ¢esidi ile ¢inko giibresi kullanilmstir.
Denemede 7 farkli uygulama (kontrol, topraga 200 g/da, topraga 400 g/da,
topraga + taraklanma Oncesi donemde yapraga, taraklanma Oncesi
donemde + ¢iceklenme baslangici doneminde yapraga, taraklanma dncesi
donemde + ¢igeklenme oncesi donemde + cigeklenme doneminde yapraga,
ciceklenme oOncesi donemde + g¢igeklenme doneminde yapraga) yer
almistir. Cinko uygulamalarinin kiitlii pamuk verimi, ilk el kiitlii oran1 ve
¢irgir randimani {izerine Onemli etkisinin oldugu belirlenmis ve
uygulamalar arasinda 6nemli istatistiki farkliliklar elde edilmistir. Koza
acma siiresi, bitki boyu, odun dali sayisi, meyve dali sayisi, koza sayis, ilk
meyve dali bogum sayisi, bogum sayisi, boy/nod orani, koza agirligi, koza
kiitlii agirhigr ve 100 tohum agirligi bakimindan ise farkliliklarin 6nemli
olmadig1 belirlenmistir. Cinko uygulama yontemlerinin pamugun lif kalite
ozelliklerinden lif inceligi, lif uzunlugu, lif kopma dayaniklilig, lif sarilik
degeri ve lif parlaklik degerine etkisinin 6nemsiz oldugu, lif kopma
uzamasi, lif Uiniformite orani, kisa lif orani ve iplik olabilirlik indeksi
bakimindan uygulamalar arasinda o6nemli farkliliklarin bulundugu
saptanmigtir. Taraklanma Oncesi donemde + ¢igeklenme baslangici
doneminde yapraga 2 kez uygulanan cinko uygulamasi ile topraga +
taraklanma oOncesi donemde yapraga uygulanan ¢inko uygulamasinin
incelenen oOzelliklerin birgogu iizerinde Onemli etki yarattigi tespit
edilmistir.

Determination the Effect of Zinc Application on Cotton Yield,
Fiber Quality Traits and Plant Development

Abstract

This study was carried out to determine the effect of different zinc
application methods on cotton yield, yield component, plant development
and fiber quality traits. The study was conducted at Siirt University Faculty
of Agriculture Department of Field Crops experimental area as randomized
complete block design with four replications in 2016. Stoneville 468 cotton
variety and zinc fertilizer were used as material. Seven different zinc
applications were performed as (control, to soil 200 g da%, to soil 400 g da-
!, soil + leaves at pre-squaring stage, pre-squaring stage + initial flowering
stage to leaves, pre-squaring stage + pre flowering stage + flowering stage
to leaves, pre-flowering stage + flowering stage to leaves). The results of
variance analysis showed that seed cotton yield, first picking percentage
and ginning percentage affected from different zinc applications methods.
On the other hand, date of first open boll, plant height, number of
monopodial branches, number of sympodial branches, number of bolls,
node number of the first fruiting branch, number of nodes, height/node
rates, boll weight, 100 seeds weight were not affected from different zinc
applcations. The zinc application methods not affected some fiber quality
parameters such as fiber fineness, fiber length, fiber strength, yellowness
and reflectance, but it affected fiber elongation, uniformity, short fiber
index and spinning consistency index. Two times application of zinc to
leaves at pre-squaring period + pre-flowering periods and to soil + pre-
squaring periods to leaves significantly affected most of investigated
characteristics.
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GIRIiS

Pamuk lifi, ¢igidinden elde edilen yagi
ve Oteki yan {irlinleriyle ekonomik degeri
cok vyiikksek olan bir bitkidir. Pamuk
liflerinden tekstil endiistrisi ve diger
endiistri  kollarinda  yararlanilmaktadir
(Mert, 2007). Uluslararasi Pamuk Danisma
Kurulu (ICAC) verilerine gore, 2019/20
sezonunda Tirkiye, pamuk ekim alanm
yoniinden diinyada on birinci, birim alandan
elde edilen lif pamuk verimi yoniinden
besinci, pamuk iiretim miktar1 yoniinden
altinct;  pamuk  tiketimi  yoniinden
dordiincii, pamuk ithalati1 yoniinden besinci
sirada  oldugu belirlenmistir  (Anonim,
2020).

TUIK verilerine gére 2019 yilinda
Tiirkiye’de 477 bin hektar alanda pamuk
tarim1 yapilmig ve bu ekilen alanlardan
toplam 2,200.000 ton kiitlii pamuk {iretimi,
814.000 ton lif pamuk {iretimi yapilmistir.
Anilan donemde tiketim ise 1,633.000
olarak belirlenmistir, artan tliketim ithalat
yoluyla kargilanmistir. Uretimin tiiketimi
karsilama oran1 %50 dir (Anonim, 2020).
Ithalat1 6nlemenin en etkin yolu pamuk
tretiminde verimliligi arttirmaktir. Bitki
gelisim doneminde makro ve mikro bitki
besin elementlerinin zamaninda ve uygun
dozda verilmesi verimliligi artirmanin bir
yoludur. Alt1 adet mikro besin elementinin
(bor, mangan, demir, bakir, ¢inko ve
molibden) bitkide oOnemli hayati rol
oynadig1 bilinmektedir.

Cinko (Zn) tiim canli organizmalarin ¢ok
diisitk miktarlarda ihtiya¢ duydugu ve
mutlaka almak zorunda oldugu en 6nemli
mikro besin elementlerinden birisidir.
Cinko bitkiler tarafindan nispeten az
miktarlarda almir ve bitkiler tarafindan
almabilirligi oldukca degiskendir. Bitkiler
¢inkoyu ZN?* iyonu seklinde almaktadir.
Cinko ayrica kleytler (Cinko EDTA, Zn-
DPTA, Zn-EDDHA)  seklinde de
alimmaktadir. Bitkiler Oncelikle toprak
cozeltisinde ¢oOziinmiis haldeki c¢inkoyu
ZN** alirlar. ~ Ayrica  degisim
komplekslerinde adsorbe edilmis ve toprak
cozeltisinde ya da topragin kati fazinda
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organik kompleks olusturmus ZN?* dan da
yararlanirlar (Karaman, 2012).
Cinko konsantrasyonunun diisiik oldugu

durumlarda Gzellikle toprakta ¢inko
eksikligi durumunda c¢inkonun ve diger
besin elementlerinin  O0rnegin, fosfor,

potasyum, bakir, demir ve manganin kok
yiizeyinden  tasmimi  difiizyon  ile
gerceklesmektedir, kiitle akisi ile sadece
bitkilerin gereksinim duydugu miktarda
besin elementleri taginimi
ger¢eklesmektedir (Sadeghzadeh, 2013).
Cinko  elementi  bitkilerde  biiylime
hormonlarini, bitkinin kok gelisimini ve
bitkinin metabolizma faaliyetlerini
diizenler. Bircok enzim  sisteminde
cinkonun diizenleyici rol almasi, niikleik
asit sentezi, klorofil ve karbonhidrat {iretimi
ile bitki hormon metabolizmasinda
kullanilmas1 nedeniyle bitki beslemede rolii
onemlidir. Ayrica bitkiler i¢in olduk¢a
biiylik 6neme sahip olan indol asetik asidin
(IAA) sentezi i¢in de ¢inkonun varligina
ihtiyag vardir. Topraklarda bitkilerce
alinacak c¢inkonun eksikligi, bitkilerin
biiylimesini ve verim olusturma kapasitesini
ciddi boyutlarda sinirlandirmaktadir.

Cinko klorofil olusumu ve karbonhidrat
iretimi i¢in gereklidir. Cinko noksanliginda
bitkilerin klorofil igeriklerinin ve RNA
diizeylerinin 6nemli derecede azaldigi
belirlenmistir. Cogu durumda bitkilerde
kisa bogum arasi olusumu ve yapraklarda
kloroz goriinlimii ¢inko noksanligiin
belirtileridir. Yapraklarda sar1 kiigiik lekeler
belirir. Bitki biiylimesi gecikir ve hiicre
bliylimesi aksar. Cinko bitkilerde fazla
hareketli bir element degildir. Cinkonun
bitkideki hareketi smirli olmakla birlikte
diger mikro besin elementlerinden Fe, B ve
Mo’e goére daha hareketlidir. Ozellikle
gelisme ortamma fazla miktarda Zn
uygulandiginda kok  dokularinda  Zn
birikimi ortaya c¢ikar (Karaman, 2012).
Bitkilerin Zn igerikleri normalde 5-100
mg/kg arasinda olup, toksisiteler genellikle
400 mg/kg’dan sonra baslamaktadir. Cinko
noksanligt  ¢eken  bitkilerdeki  Zn
diizeylerinin ise oldukg¢a diisiik oldugu (0-
15 mg/kg) belirlenmistir (Ozbek ve ark.,
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1995; Karaman, 2012). Cinko
noksanliklari, diinya genelinde genis
bolgelerde  etkili  olmaktadir.  Bazi
topraklarda ya dogal olarak diisiik

miktarlarda bulunmakta, ya da toprakta
bulunan bazi bilesenlerin etkilesimlerinden
dolay1 baglanarak veya bitki kdoklerinin
kuraklik (abiyotik), tuzluluk ve hastalik
(biyotik) gibi nedenlerle stres ve baski
altinda kalmas1 nedeniyle bitki tarafindan
alimamamaktadir (Anonim, 2007; Songwei
ve ark., 2015; Hussein ve Abou-Baker
(2018).

Ulkemiz topraklarinda bitki tarafindan
alinabilir formda Zn miktarmin genellikle
yetersiz diizeyde bulunmasi ve toprakta
fazla kiregten dolayr pH degerinin yiiksek
olmasi, topraklarda gereksiz yere fazla
miktarda P’ lu gilibre kullanilmasi Zn
noksanliginin hemen hemen tiim bitkilerde
ortaya c¢ikmasina neden olmaktadir.
Topraklarda fazla miktarda Ca, Fe ve Mn
bulunmas1 ve yetersiz organik maddenin
varligi da Zn noksanliginin ¢ikmasindaki
nedenler arasinda sayilmaktadir. Cinko
elementi bitki biinyesinde biyokimyasal
olaylarda yer alir. Karbonhidrat, protein,
yag ve nisasta sentezinde rol oynamaktadir.
Noksanliginda yapraklar yeterince
gelisememekte ve bogum aralart kisalarak
kiiciik yapraklilik (rozetlesme) denilen olay
meydana gelmektedir.

Li ve ark. (1991) ¢inko’nun pamuk
bitkisinde biiyiime, gelisme ve verim
komponentleri lizerine etkisini hem tarla
hem de saksida yiiriittiikkleri caligma ile
belirlediklerini, ¢inko uygulamasinin N, P,
K almmini, kullanim metabolizmasini,
bitkinin kok ve yesil aksam gelisimini
arttirdigini, kuru madde iretimini ve
pamugun kalitesini tyilestirdigini
bildirmislerdir. Zhi JinHu ve ark. (2011)
pamukta fide doneminin ¢inko degisimine
en hassas donem oldugunu, taraklanma ve
koza olusturma déneminin ise en ¢ok ¢inko
absorbe  edilen  donem  oldugunu
belirtmiglerdir.  En  gl¢li  gelisme
periyodunun ¢i¢ceklenme donemi oldugu ve
bu siirecte cinko absorbsiyonu ve ¢inko
tilketiminin biliyiik miktarda oldugu, koza
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acma doneminde ise ¢inko diizeyinin en
diisiik seviyeye ulastigimi bildirmislerdir.
Rathika ve ark. (2013) mikrobesin
elementlerinin yapraktan uygulanmasinin
pamuk bitkisinde biiylime ve fizyolojik
Ozelliklerde o6nemli rol oynadigini,
ciceklenme ve koza biiylime doneminde
yapilan uygulama ile koza dokiimiiniin
azaldigini ve verimin arttigini saptadiklarini
bildirmislerdir.

Tiirkiye’'nin  degisik  bdlgelerinden
toplanan 1511 toprak orneginde yapilan
analizlere gore, Zn eksikligi, %49 ile en
yaygin olan mikro element olarak
saptanmis ve bunu %27’lik oranla demir
(Fe) izlemistir (Eylipoglu ve ark., 1994).
Topraklarda bitkilerce alinacak c¢inkonun
eksikligi, bitkilerin biliylimesini ve verim
olusturma kapasitesini ciddi boyutlarda
sinirlandirmaktadir.  Cinko eksikligi bir
yandan bitkisel verimliligi sinirlarken, diger
yandan da hasat edilen {iriinde Zn
konsantrasyonunun diisiik olmasma yol
acmaktadir. Hem bitkisel iiretim, hem de
beslenmesinde ciddi olumsuzluklara neden
olan Zn eksikligini gidermek i¢in alinacak
onlemlerden birisi de Zn eksikligine karsi
cinko igeren bitki besleme {iriinlerinin
kullanilmast  veya  dayanikli  bitki
genotiplerinin 1slah edilmesidir (Cakmak ve
ark., 1996).

Bu arastirma ¢inko wuygulamalariin
pamukta verim, verim komponentleri, bitki
gelisimi  ve lif kalitesine etkisinin
belirlenmesi amaciyla yiiriitilmiistiir.

MATERYAL ve YONTEM

Calisma  Siirt  Universitesi ~ Ziraat
Fakiiltesi deneme alaninda 2016 yilinda
yuriitilmistiir. Arastirmada materyal olarak
Stoneville 468 pamuk c¢esidi ile ¢inko
kaynagi olarak Dokto- Zinc 15 giibresi
kullanilmistir. Tesadiif bloklar1 deneme
desenine gore 4 tekrarlamali olarak
yiriitiilen ¢aligmada 7 farkli uygulama yer
almistir.
Uygulamalar
1. Kontrol
2. Topraga Uygulama (200 g/da)
3. Topraga Uygulama (400 g/da)
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4. Topraga + yapraga (taraklanma Oncesi
dénemde, 200 g/da + 200 g ilag/100 1t su)
5. Yapraga uygulama (taraklanma oncesi
donemde +  ¢igeklenme  baslangici
doneminde 2 uygulama)

6. Yapraga uygulama (taraklanma Oncesi
donemde + ¢igeklenme Oncesi donemde +
ciceklenme doneminde 3 uygulama)

7. Yapraga uygulama (¢iceklenme Oncesi
donemde + ¢igceklenme doneminde 2
uygulama)

Denemenin yiiriitiildiigli tarla arazisi
sonbaharda pullukla derin, ilkbaharda ise
kiiltivatorle yiizlek olarak siiriilmiis ve ekim
oncesi 3 kez tapan c¢ekilerek deneme alani
ekime hazir hale getirilmistir. Denemede
ekim islemleri 6 Mayis 2016 tarihinde
deneme mibzeri ile yapilmistir, ekimde her
parsel 12 m uzunlugunda 4 siradan
olusturulmustur. Her bir parsel genisligi 2.8

esnasinda 70 cm sabit tutulmus, sira tizeri
mesafe ise 15-20 cm olacak sekilde
seyreltme  yapilarak  olusturulmustur.
Ekimde her bir parsel alan1 33.6 m? den
olusturulmustur. Deneme alanindan toprak
ornekleri alinarak toprak analizleri yapilmis
ve bitkinin ihtiya¢ duydugu giibre miktar1
belirlenmistir (Cizelge 1). Ekim esnasinda 8
kg/da saf N ve 8 kg/da saf P20s, 20-20-0
kompoze giibre formunda mibzerle banda
uygulanmis, 6 kg/da N ise ilk sulama

oncesinde  %33’lik amonyum  nitrat
formunda uygulanmistir. Ayrica ¢inko
giibresinin  farkli uygulamalari deneme

parsellerine uygulanmistir. Topraktan ve
yapraktan ¢inko uygulamasi motorlu sirt
pllverizatorii ile yapilmistir. Topraga
uygulanan ¢inko wuygulamasinda ¢inko
giibresi toprak yiizeyine uygulandiktan
sonra tirmikla karistirilmis ve homojen bir

m olup, bloklar arasinda 2 m bosluk karigim olmasi1 saglanmustir.
birakilmistir. Sira arasi1 mesafe ekim
Cizelge 1. Deneme arazisinin toprak 6zellikleri

Tekstiir Kil

pH 7.98 Hafif alkali

EC (mS/cm) 0.363 Tuzsuz

Kireg (%CaCOs3) 13.02 Kiregli

Org.madde (%) 131 Diisiik

N (%) 0.082 Diisiik

P (ppm) 7.47 Az

K (me/100g) 0.98 Fazla

Fe (ppm) 5.70 Yeterli

Cu (ppm) 2.63 Yeterli

Zn (ppm) 0.23 Az

Mn (ppm) 6.04 Az

Cizelge 1 incelendiginde, ekim Oncesi karsilagtirmali  olarak  Cizelge 2’de

alinan toprak orneklerinde, biinye killi, pH
hafif alkali, elektriksel iletkenlik tuzsuz,
kirecli, organik madde ve azot igerigi
yoniinden diisiik, fosfor, ¢inko ve mangan
yoniinden az, demir ve bakir yoniinden
yeterli, potasyum kapsamlar1 ise fazla
bulunmustur. Deneme doneminde etkili
olan  iklim  wverileri uzun yillarla
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verilmistir. Denemenin yiiriitildiigii 2016
yili ile uzun yillara ait iklim verileri
kiyaslandiginda 2016 yilindaki ortalama
sicaklik ve maksimum sicaklik degerlerinin
uzun yillar ortalamasinin iizerinde oldugu,
minimum sicaklik degerlerinin ise uzun
yillarin gerisinde kaldig1 goriilmektedir.
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Cizelge 2. Deneme yilina ait bazi iklim verileri ile uzun yillar iklim verileri

Ortalama Maksimum Minimum Yagis Miktar1  Ortalama
Sicaklik Sicaklik Sicaklik (kg/m?) Nem (%)
Aylar Yillar («C) C) C)
Nisan 2016 19.20 26.50 4.20 66.80 41.50
Uzun Yillar 13.80 13.90 9.10 104.30 50.40
Mayis 2016 22.30 30.60 8.00 64.70 41.90
Uzun Yillar 19.20 25.20 13.50 66.20 41.50
Haziran 2016 26.50 38.40 13.90 20.60 27.30
Uzun Yillar 25.90 32.20 18.90 9.20 24.10
Temmuz 2016 31.20 41.60 20.60 2.40 25.90
Uzun Yillar 30.50 37.10 23.30 1.60 18.10
Agustos 2016 32.30 41.80 22.40 0.20 20.50
Uzun Yillar 30.00 37.00 23.10 1.00 17.20
Eyliil 2016 25.00 36.30 12.40 19.00 29.80
Uzun Yillar 25.00 32.30 18.70 5.20 24.00
Ekim 2016 19.50 31.20 10.20 27.10 36.80
Uzun Yillar 17.90 24.50 12.70 50.90 45.30
Kasimm 2016 10.40 22.60 1.50 55.60 49.70
Uzun Yillar 10.20 15.40 6.30 80.10 57.10

Kaynak: Meteoroloji Genel Miidiirliigii, Siirt Istasyonu, Uzun Yillar Ortalamasi: 1950-2015

Denemede tim  bakim islemleri
zamaninda yapilmistir, bitkiler 10-15 cm
boya yiikseldiginde seyreltme yapilmis,
deneme siiresince 3 kez el capasi, 2 kez
makina ¢apasi yapilmistir. Deneme damla
sulama sistemi ile sulanmigtir. Sulamalarda
bitkinin su  ihtiyact g6z  Oniinde
bulundurulmustur. Sulamaya ¢i¢ceklenme
oncesi donemde baslanmis ve %10 koza
acma doneminde son verilmistir. Hasat elle
yapilarak iki defada tamamlanmustir. ilk el
hasat kozalarin %60°1 actiginda yapilmus,
geriye kalan rlin ikinci el hasatta
toplanmistir. Ilk el hasat 11 Ekim 2016
tarihinde, ikinci el hasat ise 25 Ekim 2016
tarthinde  yapilarak  hasat  islemleri
tamamlanmigtir. Birinci ve ikinci elde
toplanan iriinler ayri ayri tartilmig, daha
sonra toplam verime doniistiiriilmiistiir. Ik
el hasattan elde edilen 6rneklerde lif kalite
analizleri yapilmistir. Denemeden elde
edilen tiim veriler, kullanilan deneme
desenine uygun olarak JUMP istatistik
paket  program  kullanilarak  analiz
edilmistir. Gruplamalar LSD(0s) gore
yapilmustir.

BULGULAR ve TARTISMA

Calismada incelenen oOzelliklerden kiitli
pamuk verimi, koza agma giin sayisi, bitki
boyu, odun dal1 sayis1, meyve dali saysi, ilk
meyve dali bogum sayisi ve bogum sayisina
ait ortalama degerler ve LSD(o.0s) testine

519

gore olusan gruplamalar Cizelge 3’de
verilmistir.

Kiitlii pamuk verimi

Cizelge 3’den kiitli pamuk verimi
degerlerinin  297.97 ile 426.90 kg/da
arasinda degistigi ve uygulamalar arasinda
p<0.01 diizeyinde Onemli istatistiki
farkliliklarin bulundugu izlenebilmektedir.
Kiitlii pamuk verimi bakimindan en yiiksek
deger 5. uygulama olan (taraklanma 6ncesi
donemde +  c¢iceklenme  baslangici
doneminde) yapraga 2 kez uygulanan ¢inko
uygulamasindan elde edilirken (426.90
kg/da), bu uygulamayr 4. uygulama
(topraga + yapraga, taraklanma Oncesi
donemde) izlemistir. En diisiik degerin ise
cinko giibresinin uygulanmadig1 kontrol
uygulamadan (297.97 kg/da) elde edildigi
belirlenmistir. Cinko uygulama
yontemlerinin kiitlii pamuk verimi {izerine
onemli etkisinin oldugu yoniinde elde
edilen bulgular (Sawan ve ark., 2007,
Temiz ve Genger, 1999; Yaseen ve ark.,
2013; Eleyan ve ark., 2014; Sathiyamurthi
ve Dhanasekaran 2014; Ceylan ve ark.,
2016; Kaleri ve ark., 2017) ile paralellik
gosterirken, c¢inko uygulamasmin kiitlii
pamuk veriminde Onemli bir farklilik
yaratmadigin1 bildiren Efe ve Yarpuz
(2011) ile farklilik gostermektedir.
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Bu durum c¢aligmada materyal olarak
kullanilan pamuk ¢esidi, giibre formu,
uygulama yontemleri, iklim ve bakim

kosullarindaki farkliliklardan

kaynaklanabilmektedir.

Cizelge 3. incelenen dzelliklere ait ortalama degerler ve olusan gruplamalar

Koza Ik meyve <
Kiitli pamuk verimi  agma giin Bitki Odundali - Meyve dali bg\g/. Bogum
Uygulama say. dali say. sayist
say. boyu say.
1. Kontrol 297.97d 121.50 70.95 1.55 12.10 4.95 17.85
2. Topraga Uygulama 324.58 cd 119.75 74.00 1.80 12.45 4.80 17.60
(200 g/da)
3. Topraga Uygulama 341.07c 127.50 72.05 1.85 12.65 4.75 18.20
(400 g/da)
4. Topraga +Yapraga 393.39b 123.50 74.25 1.60 12.60 5.05 18.35
(TOD)
5. Yapraga Uygulama 426.90 a 125.75 80.20 1.75 13.50 4.85 19.00
( TOD + CBD)
6. Yapraga Uygulama 312.26 cd 125.50 72.20 1.90 12.65 5.30 18.00
(TOD + COD + CD)
7. Yapraga Uygulama 302.97d 126.75 70.20 1.95 12.12 5.25 18.10
(COD +CD)
Ortalama 342.73 124.32 73.40 1.77 12.58 4.99 18.15
CV (%) 6.45 3.74 7.58 33.17 7.66 10.21 5.20
LSD (0.05) 32.86%* 0.D 0.D 0.D 0.D 0.D 0D
** . 06 1 seviyesinde, * ; % 5 seviyesinde 6nemlidir.
Koza acma giin sayisi Bitki boyu
Cizelge 3’den, koza a¢gma giin sayist Bitki boyu bakimindan uygulamalar
degerlerinin, 119.75 ile 127.50 giin arasinda arasinda O6nemli bir farkliigin elde
degistigi; ancak uygulamalar arasindaki edilemedigi ve denemede bitki boyu
farkliliklarin  istatistiki  olarak  6nemli degerlerinin, 70.20 ile 80.20 cm arasinda
olmadigi izlenebilmektedir. Koza agma giin degistigi  goriilmektedir. Bu  0Ozellik
sayist bakimindan en disik degerin 2. bakimindan en disiik degerin 7.

uygulamadan (topraga uygulama 200 g/da)
elde edildigi (119.75 giin), en yiiksek
degerin ise 3. uygulamadan (topraga
uygulama 400 g/da) elde edildigi (127.50
giin) ve denemenin genel ortalama
degerinin i1se 124.32 gin oldugu
belirlenmistir. ilk koza agma giin sayisi
erkencilik kriteri olarak bilinmektedir.
Calismada elde edilen bulgular ¢inko’nun
erkenciligi etkilemedigini bildiren Eleyan
ve ark., 2014 ile paralellik gosterirken; Oren
ve Basal (2006) ile farklilik gostermektedir.
Bu durum c¢alismada materyal olarak
kullanilan pamuk ¢esidi, giibre formu,
uygulama yontemleri ile iklim ve bakim
kosullarindaki farkliliklardan
kaynaklanabilmektedir.
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uygulamadan (gigeklenme 6ncesi donemde
+ ciceklenme doneminde yapraga 2 kez
uygulamadan) elde edildigi (70.20 cm), en
yiiksek degerin ise 5. uygulamadan
(taraklanma 6ncesi déonemde + ¢igceklenme
baslangicit doneminde olmak iizere yapraga
2 kez uygulamadan) elde edildigi (80.20
cm) ve denemenin ortalama degerinin ise
73.40 cm oldugu izlenebilmektedir.
Calismada ¢inko uygulamalarmin bitki
boyu degerlerinde dnemli bir farkliliga yol
acmadigr yoniinde elde edilen bulgular,
Esmailnia ve ark., 2013; Eleyan ve ark.,
2014; Sathiyamurthi ve Dhanasekaran
2014; Kaleri ve ark., 2017 ile farklilhik
gostermistir. Bu durum c¢aligmada materyal
olarak kullanilan ¢esit, glibre dozu, formu,
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uygulama zamant ve uygulama
zamanindaki iklim kosullar1 ile farklilik
gosterebilmektedir. Sakarvadia ve ark.
(2012) ¢inkonun bitki boyunu arttirdigini,
ancak uygulamalar arasinda 6nemli farklilik
belirlemediklerini belirten bulgulari
aragtirma sonuclarini desteklemektedir.
Odun dah sayisi

Calismada odun dali sayisina iliskin
ortalama degerlerin 1.55 ile 1.95 adet/bitki
arasinda degistigi; ancak uygulamalar
arasindaki farkliliklarin istatistiki olarak
onemli olmadigi izlenebilmektedir. Odun
dali sayist bakimindan en distik deger
kontrol uygulamadan elde edilirken (1.55
adet/bitki), en yiksek degerin 7.
uygulamadan (¢igeklenme 6ncesi donemde
+ c¢iceklenme doneminde yapraga 2 kez
uygulanan ¢inko uygulamasindan) elde
edildigi (1.95 adet/bitki) gorilmektedir.
Cinko uygulamasinin odun dali sayisinda
artisa yol agmadigi (Sakarvadia ve ark.,
2012; Kaleri ve ark., 2017) tarafindan da
bildirilmekte ve arastirma bulgular ile
paralellik gostermektedir. Sathiyamurthi ve
Dhanasekaran (2014) yaptiklar1 ¢alismada
odun dali sayisinin ¢inko uygulamasi ile
arttigini bildiren bulgulart ile farkli sonuglar
elde edilmistir.
Meyve dal sayisi

Uygulamalara bagh olarak meyve dali
sayisina iligkin ortalama degerlerin, 12.10
ile 13.50 adet/bitki arasinda degistigi;
denemenin genel ortalamasmm 12.58
adet/bitki oldugu goriilmektedir. Meyve
dal sayl1st bakimindan kontrol
uygulamadan en diisiik degerin (12.10
adet/bitki) elde edildigi, 5. uygulamanin
(taraklanma oncesi donemde + ¢iceklenme
baslangic1 doneminde olmak iizere yapraga
2 kez uygulamanin) ise en yiiksek degeri
gosterdigi  (13.50  adet/bitki); ancak
uygulamalar  arasindaki  farkliliklarin
istatistiki ~ olarak  Onemli  olmadig1
izlenebilmektedir. Meyve dali sayisi
ozelliginde ¢inko uygulamalarinin 6nemli
bir farklilik yaratmadigi yoniinde elde
edilen bulgular Sakarvadia ve ark. (2012)
ile Haliloglu (2019) tarafindan da
desteklenmektedir. Cinkonun meyve dal
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sayisini arttirdigini bildiren Eleyan ve ark.,
2014; Sathiyamurthi ve Dhanasekaran
2014; Kaleri ve ark., 2017 ile farkli sonuglar
elde edilmistir.
Ik meyve dah bogum sayis

Calismada ilk meyve dali bogum
sayisinin 4.75 ile 5.30 adet/bitki arasinda
degistigi, ancak uygulamalar arasindaki
farkliliklarin ~ istatistiki olarak  Onemli
olmadig1 izlenebilmektedir (Cizelge 3). Bu
ozellik bakimimndan en disiik degerin 3.
uygulama olan topraga 400 g/da ¢inko
uygulamasindan elde edildigi (4.75
adet/bitki) belirlenmistir. En yiiksek deger
ise 6. uygulama olan taraklanma Oncesi
donemde + ¢iceklenme Oncesi donemde +

ciceklenme doneminde olmak iizere
yapraga 3 kez uygulanan ¢inko
uygulamasindan elde edilmistir (5.30

adet/bitki). Benzer bulgular Eleyan ve ark.
(2014) tarafindan da bildirilmektedir.
Bogum sayisi

Bogum sayisi degerlerinin, 17.60 ile
19.00 adet/bitki arasinda degistigi, ancak
uygulamalar  arasindaki  farkliliklarin
istatistiki ~ olarak  Onemli  olmadig1
goriilmektedir (Cizelge 3). 2. uygulama
olan topraga 200 g/da ¢inko uygulamasi ile
bitkide en diisik degerin elde edildigi
(17.60 adet/bitki), 5. wuygulama olan
yapraga 2 kez uygulamanim (taraklanma
oncesi donemde + c¢igceklenme bagslangici
doneminde) ise en yiiksek degeri gosterdigi
(19.00 adet/bitki) belirlenmistir. Cinko
uygulamas: ile bitkide bogum sayisinin
arttigin bildiren Oren ve Basal (2006) ile
arastirma bulgulari farklilik géstermektedir.
Bu durum caligsmada kullanilan ¢esit, glibre
formu, dozu, uygulama zamanlar1 ve iklim
kosullart farkliligindan
kaynaklanabilmektedir. Calismada boy nod
orani, koza sayisi, koza agirligi, koza kiitlii
agirligl, 100 tohum agirhig, ilk el kiitli
orant ve ¢ir¢ir randimanina ait ortalama
degerler Cizelge 4’de verilmistir.
Boy/nod orami

Boy/nod oranina iliskin ortalama
degerler 3.86 ile 4.23 adet/bitki arasinda
degisim gostermistir. Bu ozellik

bakimindan en diisiik deger 7. uygulama
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olan ¢igeklenme oOncesi donemde +
ciceklenme doneminde Yyapraga 2 kez
uygulanan ¢inko uygulamasindan elde
edilirken (3.86 adet/bitki), en yiiksek deger

doneminde yapraga 2 kez uygulanan ¢inko
uygulamasindan (4.23 adet/bitki) elde
edilmistir. Boy/nod orani bakimindan ¢inko
uygulamalar1 arasinda onemli bir istatistiki

5. uygulama olan taraklanma Oncesi farkliligin  olusmadigr  Cizelge 4’den
déonemde +  ¢igeklenme  baslangici izlenebilmektedir.
Cizelge 4. incelenen agronomik dzelliklere ait ortalama degerler ve olusan gruplamalar
Boy/nod Koza Koza Koza 100 el kil Cireir
Uygulama orant sayis1 agirhig %uth{ tﬁ)hur? orant randimani
agithgr  agirhigt
1 Kontrol 3.96 2170 5.43 4.08 7.95  70.58ab  42.60 abc
2. Topraga Uygulama 4.20 24.90 5.61 4.22 8.51 69.27 ab 43.60 a
(200 g/da)
3. Topraga Uygulama 3.96 23.35 5.80 431 8.97 7141a 42.20 be
(400 g/da)
4. Topraga +Yapraga 4.03 22.70 5.53 4.23 8.23 69.58 ab 42.70 ab
(TOD)
5. Yapraga Uygulama 4.23 24.20 5.27 3.94 8.59 72.05a 41.60c
(TOD + CBD)
6. Yapraga Uygulama 4.01 25.05 5.71 4.30 9.44 64.78 ¢ 41.85bc
(TOD + COD + CD)
7. Yapraga Uygulama 3.86 22.25 5.48 4.01 8.60 66.72 bc 42.15 be
(COD +CD)
Ortalama 4.03 23.45 5.55 4.15 8.61 69.20 42.38
CV (%) 6.33 21.23 7.65 8.73 7.40 3.91 1.74
LSD (0.05) 0.D 0.D 0.D 0.D 0.D 4.011* 1.092*

** % 1 seviyesinde, * ; % 5 seviyesinde 6nemlidir.

Koza sayisi

Koza sayisina iligkin ortalama degerlerin
21.70 ile 25.05 adet/bitki arasinda degistigi
ve denemenin genel ortalama degerinin
23.45 adet/bitki oldugu goriilmektedir. En
yiiksek koza sayisinin 6. uygulama olan
taraklanma Oncesi donemde + c¢iceklenme
oncesi donemde + cigeklenme baslangici
doneminde olmak {lizere yapraga 3 kez
uygulanan ¢inko uygulamasindan elde
edildigi (25.05 adet/bitki); en diisiik degerin
ise kontrol uygulamadan elde edildigi
(21.70  adet/bitki) izlenebilmektedir.
Kontrol ile kiyaslandiginda istatistiki olarak
onemli bir farklilik elde edilememesine
ragmen c¢inko uygulamalarinin bitkinin
koza sayis1 degerlerinde bir miktar artiga
yol agtig belirlenmistir. Cinko
uygulamasimin  bitkide koza sayisim
attirarak pamugun performansini olumlu
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yonde etkiledigi bildirilmektedir (Razei ve
Abbasi 2014; Oren ve Basal 2006; Yaseen
ve ark., 2013; Eleyan ve ark., 2014; Kaleri
ve ark., 2017). Sakarvadia ve ark. (2012)
cinkonun koza sayisini iyilestirdigini, ancak

uygulamalar arasinda oOnemli farklilik
belirlemediklerini  belirten  bulgularda
bulunmaktadir.

Koza agirhg:

Cizelge 4’den, koza agirhigina iliskin
ortalama degerlerin, 5.27 ile 5.80 g arasinda
degistigi ve denemenin genel ortalama
degerinin 5.55 g oldugu izlenebilmektedir.
Taraklanma oncesi donemde + ¢igeklenme
baslangici doneminde yapraga 2 kez
uygulanan ¢inko uygulamasi ile (5.
uygulama) koza agirhiginda en disiik
degerin (5.27) elde edildigi, topraga 400
g/da ¢inko uygulamasinin (3. uygulama) ise
en yiiksek degeri gosterdigi (5.80 g); ancak
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uygulamalar  arasindaki  farkliliklarin
istatistiki ~ olarak ~ Onemli  olmadig
goriilmektedir. Elde edilen bulgular

Sakarvadia ve ark. (2012) ile Haliloglu
(2019) ile paralellik gosterirken, ¢inko
uygulamasinin koza agirhigi degerlerini
arttirdigin1 belirten (Ahmed ve ark., 2012;
Eleyan ve ark., 2014; ile Rezai ve Abbasi,
2014) ile farklilik gostermektedir.
Koza kiitlii agirhg

Uygulamalara bagli olarak koza kiitlii
agirhigina iliskin ortalama degerlerin, 3.94
ile 431 g arasinda degistigi; denemenin
genel ortalama degerinin 4.15 g oldugu
goriilmektedir. Taraklanma oncesi
donemde +  ciceklenme  baslangici
doneminde yapraga 2 kez uygulanan ¢inko
uygulamas: ile (5. uygulama) koza kiitlii
agirlig1 bakimindan en diisiik degerin (3.94
g) elde edildigi, topraga 400 g/da ¢inko
uygulamasinin (3. Uygulama) ise en yliksek

degeri  gosterdigi  (4.31 @); ancak
uygulamalar  arasindaki  farkliliklarin
istatistiki ~ olarak ~ Onemli  olmadig1
izlenebilmektedir.
100 tohum agirhg:

100 tohum agirligina iliskin elde edilen
ortalama degerlerin 7.95 ile 9.44 g arasinda
degistigi, ancak uygulamalar arasinda
onemli bir istatistiki farkliligin  elde
edilemedigi goriilmektedir (Cizelge 4). 100
tohum agirhigi bakimindan en disiik deger
kontrol uygulamadan elde edilirken (7.95
g), en yiiksek deger 9.44 g ile 6. uygulama
olan  (taraklanma Oncesi donemde -+
ciceklenme Oncesi donemde + ¢iceklenme
doneminde) olmak ilizere yapraga 3 kez
uygulanan ¢inko uygulamasindan elde
edilmistir. Cinko uygulamalarimin 100
tohum agirhgma oOnemli bir etkisinin
olmadigr Haliloglu (2019) tarafindan da
bildirilmektedir.
11K el Kiitlii oram

Ik el kiitlii oraninin %64.78 ile 72.05
arasinda degistigi ve uygulamalar arasinda
%35 6nem diizeyinde istatistiki farkliliklarin
belirlendigi goriilmektedir. Onemli bir
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erkencilik kriteri olan ilk el kiitlii oraninin
¢inko uygulamalarindan etkilendigi
belirlenmistir. En yiiksek ilk el kiitlii oranm

5. uygulama olan taraklama Oncesi
donemde +  ciceklenme  baslangici
doneminde 2 kez wuygulanan ¢inko

uygulamasi ile elde edilirken (%72.05), en
diisik degerin ise 6. uygulama olan
(taraklanma oncesi donemde + ¢i¢ceklenme
oncesi donemde + ¢iceklenme doneminde)
olmak tizere yapraga 3 kez uygulanan ¢inko
uygulamasindan elde edildigi (%64.78)
tespit edilmistir. Calismada elde edilen
bulgular (Knowles ve ark., 1999; Oren ve
Basal, 2006; Ceylan ve ark., 2016) ile
paralellik gosterirken, erkencilik 6zelligi
olan ilk el kiitli oraninin ¢inko
uygulamasindan etkilenmedigini saptayan

Eleyan ve ark. (2014) ile farklilik
gostermektedir.
Circir randimani

Cizelge 4’den, wuygulamalara bagl

olarak c¢ir¢ir randimanina iligkin ortalama
degerlerin, %41.60 ile 43.60 arasinda
degistigi ve uygulamalar arasinda %5 6nem
diizeyinde istatistiki farkliliklarin
bulundugu  izlenebilmektedir. Cirgr
randimani bakimindan en yiiksek deger 2.
uygulama olan topraga 200 g/da ¢inko
uygulamasindan elde edilirken (%43.60),
en disiik degerin 5. uygulamadan
(taraklanma oncesi donemde + ¢i¢ceklenme
baslangici déneminde olmak {izere 2 kez
yapraga ¢inko uygulamasindan) elde
edildigi (%41.60) tespit edilmistir. Cinko
uygulamasinin pamukta c¢ir¢ir randimani
iizerine onemli etkisinin oldugu yoniinde
benzer bulgular (Temiz ve Genger, 1999;
Temiz ve ark., 2009; Kaleri ve ark., 2017)
tarafindan da bildirilmekte iken, ¢inkonun
circir randimani 6zelligini etkilemedigini
belirten Haliloglu ( 2019) ile farklilik
gostermektedir. Calismada lif kalite
ozelliklerine ait ortalama degerler ve LSD
.05 testine gore olusan gruplamalar
Cizelge 5° de verilmistir.
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Lif Lif Lif Kopma Lif kopma Lif inifor.  Kisa lif Lif sar. Lif Iplik
Uygulama inceligi uzun. dayan. uzamasi orani orani parlak. oli?]t()ji;:(rslgk
3.83 30.78 34.90 567ab  85.75ab 7.60c 9.77 76.87 177.25a
1. Kontrol
2. Topraga Uygulama 3.99 29.79 31.80 5.40 bc 84.35d 9.32ab 10.10 76.37 158.50 ¢
(200 g/da)
3. Topraga Uygulama 3.65 29.54 33.50 5.10¢ 84.42 cd 9.95a 10.07 74.90 165.00 bc
(400 g/da)
4. Topraga +Yapraga 4.02 30.79 34.52 582a  8555abc  8.15hc 10.27 77.85 174.75 ab
(TOD)
5. Yapraga Uygulama 4.06 30.06 33.45 5.55ab 85.87 a 8.45 bc 10.27 75.92  170.00 abc
(TOD + CBD)
6. Yapraga Uygulama 4.09 30.50 33.60 545abc  84.72bcd 8.72abc  10.60 75.77  165.75 abc
(TOD + COD + CD)
7. Yapraga Uygulama 4.18 30.61 34.00 5.82a 85.97 a 7.85¢ 9.87 76.12 172.25 ab
(COD + CD)
Ortalama 3.97 30.29 33.68 554 85.23 857 1013 76.26 169.07
CV (%) 10.20 2.78 434 5.12 0.89 11.12 341 2.00 6.94
LSD (0.05) 0D 0D 0D 0.42* 1.11* 1.40* 0.D 0.D 11.63*
** - 0p 1 seviyesinde, * ; % 5 seviyesinde 6nemlidir
Lif inceligi oncesi donemde  uygulanan  ¢inko

Lif inceligine iliskin ortalama degerlerin,
3.65 ile 4.18 mic. arasinda degistigi ve
uygulamalar arasinda 6nemli bir farkliligin
olmadig1 goriilmektedir (Cizelge 5) . En
diisiik 1if inceligi degeri 3.65 mic. ile 3.
uygulama olan topraga 400 g/da ¢inko
uygulamasindan elde edilirken, en yliksek
degerin 4.18 mic. ile 7. uygulama olan
ciceklenme Oncesi donemde + ¢iceklenme
doneminde olmak iizere yapraga 2 kez
uygulanan  ¢inkodan elde  edildigi
izlenebilmektedir. Cinko uygulamasinin lif
inceligi degerini etkilemedigi
belirlenmistir. Benzer bulgular Efe ve
Yarpuz (2011) tarafindan da
bildirilmektedir. Lif inceligi degerlerinin
cinko wuygulamasi ile birlikte arttigini
belirten Eleyan ve ark. (2014) ile farkli
bulgularin elde edildigi goriilmektedir.

Lif uzunlugu

Calismada elde edilen lif uzunlugu
degerlerin 29.54 ile 30.79 mm arasinda
degistigi; ancak uygulamalar arasindaki
farkliligin 6nemli olmadig goriilmektedir.
Topraga uygulanan 400 g/da ¢inko
uygulamasi ile lif uzunlugunda en disiik
degerin (29.54 mm) elde edildigi, en yiiksek
degerin ise topraga + yapraga taraklanma
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uygulamasindan (30.79 mm) elde edildigi
belirlenmistir. Lif uzunlugu kaliteli iplik
iretimini pozitif etkileyen Onemli bir
ozelliktir. Uzun lifler kumasta tiiylenmeyi
azaltirken, iplik isletmesinin  {iretim
maliyetlerini azaltmaktadir (Biinil ve
Giivercin, 2021). Lif uzunlugunun ¢inko
uygulamalarindan etkilenmedigi Eleyan ve
ark. (2014) tarafindan desteklenirken, lif
uzunlugunun ¢inkodan Onemli derecede
etkilendigi yoniinde arastirma bulgular1 da
bulunmaktadir (Kaleri ve ark., 2017).

Lif kopma dayamklihg:

Lif kopma dayanikliligi bakimindan
uygulamalar arasinda istatistiki Onem
diizeyinde bir farkliligin bulunmadig, lif
kopma dayanikliligi degerlerinin 31.80 ile
34.90 gftex arasinda degisim gosterdigi
izlenebilmektedir (Cizelge 5). En yiiksek lif
kopma dayanikliligi degerinin kontrol
uygulamadan elde edildigi (34.90 g/tex), en
diisiik degerin ise Topraga 200 g/da
uygulamasindan elde edildigi (31.80 g/tex)
izlenebilmektedir. Calismada elde edilen
bulgular Efe ve Yarpuz (2011) ile uyumlu,
lif kopma dayanikliliginin arttigini belirten
Eleyan ve ark. (2014) ile farklilik
gostermektedir.
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Lif kopma uzamasi

Bu o6zellik bakimindan uygulamalar
arasinda %5 Onem diizeyinde istatistiki
farkliliklarin ~ oldugu  Cizelge 5°den
izlenebilmektedir. Lif kopma uzamasina
iliskin ortalama degerlerin, %5.10 ile 5.82
arasinda degistigi ve denemenin genel
ortalama degerinin 5.54 oldugu
goriilmektedir. Topraga uygulanan 400 g/da
¢inko uygulamasi ile en diisiik degerin
(%5.10) elde edildigi, 4. uygulama ile 7.
Uygulamanin en yiiksek degeri gostererek
ayn1 istatistiki grupta yer aldiklan
gorilmektedir.  Topraga +  yapraga
taraklanma oOncesi donemde wuygulanan
cinko ile ¢iceklenme Oncesi donemde +
ciceklenme doneminde olmak iizere
yapraga 2 kez uygulanan  ¢inko
uygulamalar1 diger uygulamalara gore daha
yiilksek lif kopma uzamasi degerleri
gostermistir. Bu durum ¢inko
uygulamalarinin bu 6zellik tizerinde 6nemli
etkiye sahip oldugunu gostermektedir.
Benzer bulgular Efe ve Yarpuz (2011)
tarafindan da bildirilmistir.
Lif iiniformite oram

Lif Gniformite oranina iliskin ortalama
degerlerin  %84.35 ile 85.97 arasinda
degistigi ve uygulamalar arasinda %5 6nem
diizeyinde istatistiki farkliliklarin
bulundugu izlenebilmektedir. Bu o6zellik
bakimindan en yiiksek deger 7. uygulama
(ciceklenme 6ncesi donemde + ¢iceklenme
doneminde olmak {izere yapraga 2
uygulama) ile 5. uygulamadan (taraklanma
oncesi donemde + c¢igceklenme baglangici
doneminde olmak fiizere yapraga 2 kez
uygulama) elde edilmis ve bu uygulamalar
ayni istatistiki grupta yer almislardir. Lif
iiniformite orant bakimindan en diisiik
deger ise 2. Uygulama olan Topraga 200
g/da ¢inko uygulamasindan (%84.35) elde
edilmigtir. Lif {iniformite oraninin ¢inko
uygulamasindan etkilenmedigini bildiren
Eleyan ve ark. (2014) ile arastirma bulgular1
farklilik gostermektedir.
Kisa lif oram

Uygulamalara bagli olarak kisa lif
oranina iligkin ortalama degerlerin %7.60
ile 9.95 arasinda degistigi; uygulamalar
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arasinda %5 Onem diizeyinde istatistiki
farkliliklarin elde edildigi goriilmektedir.
En disik deger kontrol uygulamadan
(%7.60), en yiiksek deger ise Topraga 400
g/da ¢inko uygulamasi (%9.95) ile Topraga
200 g/da ¢inko uygulamalarindan (%9.32)
elde  edildigi  belirlenmistir.  Cinko
uygulamalarinin kontrolle kiyaslandiginda
kisa 1if oranim1 bir miktar yiikselttigi
sOylenebilir.
Lif sarihk degeri

Lif sarilik degerine iliskin ortalama
degerlerin, 9.77 ile 10.60 arasinda degistigi;
en diisiik degerin kontrol uygulamadan
(9.77), en yliksek degerin ise taraklanma
oncesi donemde + cigceklenme Oncesi
donemde + ¢iceklenme doneminde olmak
iizere yapraga 3 kez uygulanan c¢inko
uygulamasindan elde edildigi (10.60);
ancak uygulamalar arasindaki farkliliklarin
istatistiki ~ olarak ~ Onemli  olmadig1
izlenebilmektedir. Efe ve Yarpuz (2011) lif
sarilik degerinin ¢inko uygulamalarindan
etkilendigini belirten bulgulari ile arastirma
sonuglari farklilik gostermektedir.

Lif parlakhik degeri
Lif parlaklik degerine iliskin ortalama
degerlerin, 74.90 ile 77.85 arasinda

degistigi; denemenin genel ortalamasinin
76.26 oldugu izlenebilmektedir. Topraga
400 g/da ¢inko uygulamasinin lif parlaklik
degerinde en disik degeri (74.90)
gosterdigi, topraga + yapraga taraklama

oncesi donemde  uygulanan  ¢inko
uygulamasinin ise en yiiksek degeri
gosterdigi  (77.85); ancak uygulamalar
arasindaki farkliliklarin istatistiki olarak

onemli olmadigi izlenebilmektedir.
Iplik olabilirlik indeksi

Uygulamalara bagli olarak elde edilen
iplik olabilirlik indeksi degerlerinin, 158.50
ile 177.25 arasinda degistigi ve denemenin
genel ortalamasmnin = 169.07  oldugu
izlenebilmektedir. Uygulamalar arasinda
%35 onem diizeyinde istatistiki farkliliklarin
elde edildigi goriilmektedir. 2. uygulama
olan topraga 200 g/da ¢inko uygulamasinin
iplik olabilirlik indeksinin en disiik
degerini  (158.50)  verdigi,  kontrol
uygulamasmin ise en yiiksek degeri
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gosterdigi (177.25) izlenebilmektedir. Iplik

olabilirlik indeksinin ¢inko
uygulamalarindan  etkilendigi Efe ve
Yarpuz (2011) tarafindan da
desteklenmektedir.

SONUCLAR

Cinko uygulama yontemlerinin kiitli
pamuk verimi, ilk el kiitlii oran1 ve ¢irgir
randimani iizerinde énemli farkliliklara yol
actig1 belirlenmis ve uygulamalar arasinda
onemli  istatistiki ~ farkliliklar  tespit
edilmistir. Koza agma siiresi, bitki boyu,
odun dali sayisi, meyve dali sayisi, koza
sayisi, ilk meyve dal1 bogum sayisi, bogum
say1s1, boy/nod orani, koza agirligi, koza
kiitli  agirhigt ve 100 tohum agirhig
bakimindan farkliliklarin istatistiki olarak
onemli olmadig: tespit edilmistir. Kiitlii
pamuk verimi ve ilk el kiitli oran
bakimindan en iyi sonu¢ 5. uygulamadan
(taraklanma 6ncesi donemde + ¢igceklenme
baslangic1 doneminde yapraga uygulama)
elde edilmis, topraga 200 g/da dozunda
uygulanan ¢inko ile ¢ir¢ir randimaninin en
yiiksek degere ulastig tespit edilmistir.

Cinko uygulama yontemlerinin
pamugun lif kalite oOzelliklerinden lif
inceligi, lif uzunlugu, 1lif kopma
dayanikliligi, lif sarihik degeri ve lif
parlaklik degerine etkisinin 6nemsiz oldugu
belirlenmis, 1lif kopma wuzamasi, lif
iniformite orani, kisa lif oran1 ve iplik
olabilirlik indeksi bakimmdan uygulamalar
arasinda Onemli farkliliklarin bulundugu
saptanmigtir.

Taraklanma  oncesi  donemde  +
ciceklenme baslangici doneminde yapraga
2 kez uygulanan c¢inko ile topraga +
taraklanma Oncesi dOonemde yapraga
uygulanan ¢inko uygulamalarinin incelenen
ozelliklerin birgogu iizerinde onemli etki
yarattig1 goriilmiistiir. Cinko
uygulamasinin  bitkinin erken gelisim
doneminde ve iki kez uygulanmasinin
avantaj sagladig1 anlasilmistir.
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Abstract

Heavy metal accumulation and its possible effects are prominent
problem for not only human health but also for the environment and
plant systems due to that heavy metals are non-biodegradable. In
this research, it was aimed to examine the impacts of heavy metals
on toxicity and genotoxicity in maize. Seeds of corn were subjected
to various concentrations of MnSO4 and CuSO4 for determining
their effects on DNA methylation, DNA damage levels, protein and
phytohormone alterations. The results revealed that an increase in
copper and manganese concentrations causes decrease in soluble
protein levels, genomic template stability (GTS) and mitotic index
but causes an increase in RAPD profile alterations and DNA
hypermethylation. Additionally, HPLC analyses show that CuSO4
and MnSO, contamination reduces growth-promoting hormones,
like gibberellic acid (GA), zeatin (ZA) and indole acetic acid
(IAA), and increases the abscisic acid (ABA). This study obviously
indicated that CuSO4 and MnSQ4 have epigenetic and genotoxic
effects. A decrease in the phytohormone level (ZA, GA, and IAA)
and an increase in the ABA level under CuSO,; and MnSO; are
thought to be a part of the defense system of maize to struggle with
stress.
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INTRODUCTION

Cu?* is one of the major elements for
plants due to its very important missions in
biological activities. Cu?* is used as a
mineral nutrient for plants, and it supports

the vital processes like mitochondrial
respiration,  photosynthesis, hormone-
signaling  pathways, and  cell-wall

metabolism. Besides these aspects, it is a
constructional ingredient of proteins and
enzymes (Muccifora, 2007). On the other
hand, one of the striking features of Cu?" is
its ability to show cytotoxic effects
especially in high concentrations (Mediouni
et al., 2006). The toxicity mechanism of

Cu?* is directly associated with the
generation of toxic oxygen species,
including hydroxyl radical, hydrogen

peroxide and superoxide radical. These
oxygen species may lead to some damage to
the structural ~mechanism of some
macromolecules, such as DNA, proteins,
and lipids (Girotti, 2001). It has been
reported that the high density of Cu?*
provokes the total chromosomal aberration,
DNA mutation, mitotic index, and creates
negative impacts on enzymes and protein
metabolism in various plant and animal
species (Korpe and Aras, 2011). Besides
morphological changes, it has been reported
that lipid peroxidation resulting in
decreased chlorophyll content, increased
hydrogen peroxide, and excess production
of reactive oxygen species (ROS) Cu?* can
also affect biochemical content and induce
DNA damage (Atha et al., 2012; Mosa et
al., 2018). On the other hand, one of the
genotoxic effects of Cu?* was explored on
the polytene chromosomes of larvae of
Chironomus riparius by Michailova et al.,
(2004).

Mn is also a vital nutrient like Cu and
takes part in some physiological activities
of plants. Some of these activities are
respiratory  processes, regulation of
reproduction, lipid and carbohydrate
metabolism, generating bone marrow and
connective  tissues.  Additionally, it
contributes to the care of the brain in
animals (Pittman, 2005). Inter alia, Mn is a
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crucial co-factor element for many enzymes
used in DNA biosynthesis,
neurotransmitters and in transduction
signals (Pittman, 2005; Roth and Garrick,
2003;). Besides these beneficial aspects,
conversely, high concentrations of Mn may
cause mutagenic impacts on bacteria by
affecting DNA replication (Gerber et al.,
2002). Moreover MnCl, affects the
Drosophila melanogaster wing spot test. In
the study of Brega et al. (1998), the high
level of chromosomal aberration was
observed in the farm workers who were
exposed to pesticides with Mn content.
Additionally manganese chloride has a
mutagenicity effect against TA1537 strain
of S. typhimurium (Lima et al. 2007). There
are many studies explaining that manganese
causes DNA damage in plants (Enan, 2006;
Zhou et al., 2013; Yigider et al., 2016). In
accordance with the WHO (World Health
Organization) data, All Mn forms have
mutagenic impact in vivo and in vitro and
further research should be performed to
clarify the mutagenicity potential of Mn.
Hence, the studies carried out in this regard
have recorded that high concentrations of
Cu and Mn have the potential to bring out
mutagenic activation.

Cu and Mn may affect the epigenome, in
addition to having genotoxic effects. The
high concentration of Cu?* (100-200 mM)
causes a high reduction of total histone
acetylation in human hepatocyte Hep3B
cells. It is determined that, by in vivo and in
vitro assays that Cu decreases the histone
acetyltransferases (HATS) activity in the
study of Kang et al., 2005. At the same time,
a number of studies indicate that the
modulation of the activity of histone
deacetylases (HDACs) by Cu is also
possible.

In addition, in response to Cu stress, it
has been reported that increases in mRNA
level of metallothionein-like genes were
observed (Tan et al., 2014). And it has been
reported that transcriptional upregulation of
autophagy-related (ATG) genes is observed
in  grapevine under copper  stress
(Shangguan et al., 2018).
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In the light of the events mentioned here,
this study aims to detect the genotoxic
ability of Cu and Mn and their epigenetic
impacts on the seedlings of maize by
employing the RAPD and CRED-RA
methods and mitotic index (MI).
Furthermore, some physiological
parameters were determined as a result of
the measurement of the alterations in
phytohormones and total soluble protein.

MATERIAL and METHODS
Plant, chemicals and growth conditions

Copper sulfate (CuSO4) and manganese
sulfate (MnSOs) were supplied from
Sigma-Aldrich and the seeds from the
Agriculture Faculty. Care was taken to
select and use the Zea mays L. seeds of
equal size, and then 2.5% sodium
hypochlorite was used for sterilizing the
seeds’ surfaces for 3 min and they were
washed using distilled water five times at
minimum. Then, fifteen seeds of equal size
were elected and placed into sterile Petri
dishes. The selected samples were put in
another plates. Two of them are solution-
free (control) plates for CuSO4and MnSO4
and others are 5, 10, 20, 40 mM of CuSOg4
and MnSOs4. Germination of the seeds
consisted of at the 25°C and 50% humidity.
The roots were harvested when their length
reached at 1.5-3.0 cm. They put in acetic
alcohol (1:3) for cytological analysis. One
week later, the seedlings were preserved at
-80°C.
Cytological analysis

Feulgen’s squash technique was
performed to  prepare  cytological
preparations. Various preparations were
used for every application for exploring the
chemical impacts on the MI. The MI was
determined by rating the divided cells to the
total. Tthe data was analyzed in new
multiple range test of Duncan.
Analysis of the total protein content

The total protein level of the ground
tissue of the Z. mays seedling roots was
determined quantitively in accordance with
the study carried out by Bradford (1976).
The data were presented as mean + SD. A
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significant difference (P<0.01) between the
control and treatment specimens was found
as a result of one-way ANOVA by
conducting Duncan’s test.

Phytohormone analysis

Cytokinins and indole-3-acetic acid
were analyzed in accordance with the
studies of Kuraishi et al. 1991 and Turker et
al. 2008. The gibberellic acid and abscisic
acid analysis was performed according to
the studies of Unyayar et al. 2006 and
Cakmak et al. 1989 with some modification.
HPLC analysis was conducted by utilizing
the isocratic system. Variance analysis was
performed by with one-way ANOVA by
using SPSS. Comparison of the averages
was performed by Duncan’s test (the
reliability level is 0.01).

DNA isolation and RAPD and CRED-RA
procedures

Extraction of genomic DNA from
seedlings in the form of powder was
performed by employing a modified
method presented by Li and Quiros (2001).
Z. mays control groups were scanned for
RAPD alteration by utilizing standard 10-
base primers. The reaction mixtures (30 ml)
were fixed in the way described below: 3.0
ml of 10X buffer, 1.2 ml of dNTPs (10
mM), 1.2 ml of magnesium chloride (25
mM), 2.0 ml of primer (5 mM), 0.4 ml of
Taq polymerase (5 units), 19.2 ml of water
and 3.0 ml of sample DNA (100 ng/ml).
Screening of 40 oligonucleotide primers in
total was performed, among which 16
primers (OPA-13, OPH-17, OPA-2, OPA-
1, OPA-6, OPH-14, OPH-18, OPY- 1,
OPY-6, OPY-8, OPY-15, OPY-16, OPW-1,
OPB-8, OPW-7 and OPW-5).

Screening of the control groups of
CRED-RA alteration was carried out by
utilizing standard 10-base primers. Genome
methylation was performed for determining
the features of the enzymes of Msp | and
Hpa Il. 16.3 ul of water, 2 ul of RE 10X
buffer, 0.2 ul of BSA, 1 ul of DNA and 0.5
pl of restriction enzyme were added to
0.5ml tubes for methylation. Incubation was
carried out in an oven with 37°C for 4 hours
to ensure that the DNA was crop by
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enzymes. The PCR program for the RAPD
and CRED-RA was performed. 5 min at 94
°C; 4 cycles for 1 min and 30 s at 94 °C, 1
min and 30s at 37 °C and 3 min 72 °C. 41
cycles for 1 min at 94 °C, 1 min at 36 °C, 1
min at 42°C and 3 min at 72°C. The final
extension is 7 min at 72 °C and a reduction
to 4 °C in thermal cycler.
Electrophoresis

PAGE was utilized for protein analysis
(Laemmli, 1970). RAPD and CRED-RA
PCR products were distinguished with 1.5%
agarose gel in electrophoresis using in
0.5xTBE buffer in 70 V for 150 min. UV
imaging and gel visualiazation systems
were utilized for determining and
photographing  the  amplified DNA
products. Research patterns were assessed
by means of the Total Lab TL120.
Data analysis

GTS was computed by using the
following equation. GTS=100-(100 x a/n).
In the CRED-RA analysis, the mean
polymorphism rates were determined for
every dose. For the purpose of computing
the polymorphism rate, the 100 x a/n

formula was performed (Nardemir et al.,
2015).

RESULTS and DISCUSSION
Mitotic index

The mitotic index in the plant roots
treated by Cu and Mn decreased
significantly (P<0.01), and this result
matches the control. There is an inverse
relationship  between  heavy  metal
concentration and the mitotic index. In the
seeds affected by Cu, the mitotic index
declines with a growing dose. Table 1
contains information on the mitotic index
change of maize seedlings. As seen from the
table, the minimum dose (5 mM) of Cu
caused a significant decrease in the mitotic
index compared to the control. A further
increase in dose causes a differential
reduction in the mitotic index which was
also substantially lower compared to the
control at all doses. Similarly, the mitotic
index decreases with the effect of 5-40mM
concentration of Mn in comparison with the
control (Table 1).

Table 1. Ml of the root tips of seedlings according to the Cu and Mn concentration.

Mitotic index (M)

Dose (mM) Copper (Cu) Manganese (Mn)
Control 9.0 9.0%™
5 5.7° 5.8°
10 2.6 4.5
20 2.1¢ 2.5¢
40 1.0¢ 2.1¢
Average 4.1 4.8

Means of each column followed by the same letter do not differ considerably at the level of p < 0.01

The decrease of MI depending on the
high dosages of heavy metals shows us the
effects of Cu and Mn on the mitotic cell
division of somatic cells. In addition,
mitotic abnormalities were determined in
root tip cells, including multipolar
anaphase, anaphase bridges, sticky
chromosomes, and micronucleus.
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Total soluble protein

Table 2 presents information on the
alterations in the total soluble protein of
maize seedlings. Soluble protein decrease
considerably (P<0.01) with the increase in
Cu and Mn concentrations according to the
control plantlets. It was also observed that
the total protein rate decreases depending
on the concentration of Mn in maize
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seedlings. SDS-PAGE was used to evaluate small alterations occurred in total protein
the proteins that were acquired from the band. The mentioned alterations are
maize seedlings affected by Mn and Cu. characterized only by changing the band
The acquired findings demonstrated that density (Figure 1-2).

Table 2. Total soluble protein of root tips according to the Cu and Mn concentration.
Total soluble protein (mg/ml)

Dose (mM) Copper (Cu) Manganese (Mn)
Control 3.307% 3.307%
5 3.293? 3.157°
10 3.200° 3.190°
20 3.180° 3.200°
40 3.130P 3.213%®
Average 3.222 3.213

Means of each column followed by the same letter do not differ considerably at the level of p< 0.01

Figure 1. Total soluble protein of seedlings via Cu concentration.

Figure 2. Total soluble protein of seedlings via Mn concentration.
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RAPD

In this study, 40 oligonucleotide primers
in total were utilized in the PCR analysis of
the products of Zea mays genome, and only
16 of them present us specific and stable
results. When the samples are compared
with the control DNA, effects and changes

o

Base Pairs

Xa

M 10mM  20mM

C{OPY-15) S5mM

Base Palrs

40mM

resulting from Mn and Cu can be explicitly
seen on the RAPD patterns (Figure 3-4).
The mentioned alterations are characterized
by a change in band density, presence
and/or absence of DNA fragments (Table 3-
4).

o

Figure 3. RAPD profiles of seedlings subjected and not subjected to Cu with OPW-7 and OPW-5

C(OPY-16) SmM 10mM  20mM 40mM

Figure 4. RAPD profiles of seedlings subjected and not subjected to Mn with OPY-15 and OPY-16
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treated seedlings and GTS change

Primers Control __5mM 10mMm 20 MM 40 mM
OPA-13 7 -454 -454,-363 -454 -454
OPH-17 12 - - -168
-618,
OPA-2 8 204113428 -618,+113,428 -618,4445, +113,428 -618,+445,-300, +113,428
OPA-1 11 4312 +312,-209 +312,-209,-126 +312,-209,-126
OPA-6 9 +251 +251 +251
OPH-14 5 -478,-212 -478,-212 212 212
OPH-18 5 +266,-72 72
OPY-6 10 133 -133 133 -432,-133
559, -550,4385,
OPY-1 7 ree262 -550,4262 -559,+280 o
OPY-8 8 +419,+308 +419,+308 +419,+308 +419,+308
-650,4413,4373,  -650,+413, -650,+413,
OPY-15 12 12084251 +373,+298,+251 +373,+298,+251 -650,+413, +373,+298
OPY-16 10 +187 +187 +187 +457,4187
-507,-449, -507,-261, 507,261,
OPW-1 n ooy oo -507,-261, -252
OPB-8 6 +507,+452 +507,+452 +646,4558,4507, 4452 +646,+558,+507,+452
OPW-7 8 +192 +192 +429,+301,+192 -478,4192
OPW-5 8 +634,-472,4281  +634,-586,-472,-19 +611,-419,-323 +634,-586
Total band 137 29 31 36 37
Polymorphism 21.16 22.63 26.27 27.00
GTS value 78.84 77.37 73.72 63.00

Copper (Cu) Concentrations

Genomic template stability (GTS) was
utilized to determine the alterations in
RAPD profiles. There was a tendency of
GTS values to decrease with an increase in
the concentration of heavy metal
treatments. The above-mentioned findings
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may indicate the events like DNA protein
cross-links,  abasic  sites, complex
chromosomal rearrangements, single and
double-strand breaks, modified bases,
oxidized bases, bulky adducts and point
mutations (Atienzer et al., 1999; 2000).
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Table 4. Dimension (bp) of disappearance (—) / appearance (+) DNA bands and RAPD profiles of Mn
treated seedlings and GTS change

Primers Manganese (Mn) Concentrations
Control 5mM 10 mM 20 mM 40 mM
OPA-13 7 +365 +365 +365 -300
OPH-17 12 +1355,+588, +1355,+588 +1355,+588,-102 -242,-102
-102 ,-242,-102
OPA-2 8 +390,+164, +431,+390,+292, - +390,-269, -39
-85 269,+164-144,-39 +164,-85,-39
OPA-1 11 -65 -65 -65 -65
OPA-6 9 -612,+481 -612,+481 -612,+481 -612,+481,-313
OPH-14 5 -1132,-789, -1132,-789,-488, -1132,-789, -1132,-789,
-488,-348,-322 -348,-322 -348,-322 -488,-348,-322
OPH-18 5 +563,-389,-83 +563,-389,-83 +563,-389,-83 -389,-83
OPY-6 10 -313,+154,-83 +356,-313 +991,-313,+154 +356,-313
OPY-1 7 -149 -433,-149,+124,+41 -433,-312,-149,+124 -433,-312,-149,+124,
+41
OPY-8 8 -1073,+684,- -1073,+829,-508 -1073,+600,- -1073,+829,
508,+259,+200,-76 508,+259,+200,-76 -508,+171
OPY-15 12 -650,-503 -650,-503 -650,-503 -650,-503,-200
OPY-16 10 -815,-709, -815,-709,-633,-535 -815,-709,-633,-535,-339  -815,-709,
-633,-535 -633,-535
OPW-1 11 -- -- -- --
OPB-8 6 +604,+414, +1118,+414,+295,-156 +604,+414,+346,+295,-127 -252,-203
+346,+295 ,-188,-156
OPW-7 8 -819,-772,+600, -819,-772,+600,- -819,-772,+600,-337,+263,- -819,-772,+600,-337,-
-337,+263,-138 337,+263,-138 138 138
OPW-5 8 -893,+455, -893,+587,+406, -893,+455,+406 -893,+587,
+406, +328,+302 +328,+302 +455, +406,+328
Total band 137 49 53 53 47
Polymorphism 35.77 38.69 38.69 54.01
GTS value 64.23 61.31 61.31 45.98
CRED-RA Table 5-6 present the CRED-RA method
For the purpose of determining results and contain information on the

epigenetic alterations on the genome of
maize, eight primers were determined to
employ the CRED-RA method (Figure 5-6).
They are OPY-6, OPY-15, OPB-8, OPA-1,
OPA-2, OPW-1, OPH-17 and OPH-18.
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methylation changes of maize seedlings. As
it can be understood from the results, heavy
metals may alter the methylation situation
and cause DNA hypermethylation.
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Figure 5. CRED-RA profiles of Zea mays seedlings subjected and not subjected to Cu with OPA-1 (M: Marker, K: Control, H: Hpall, M:
Mspl).

SM 10H 10M 20H 20M 40H

Figure 6. CRED-RA profiles of Zea mays seedlings subjected and not subjected to Mn with OPY-6 (M: Marker, K: Control, H: Hpall, M:
Mspl).
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Table 5. CRED-RA band numbers according to Cu concentration and polymorphism %
Total Band Number Total polymorphic band number % Polymorphism

Primers

Control

5mM 10mM 20mM 40mM 5mM 10mM 20mM 40mM 5mM 10mM 20mM 40 mM
| [l e e e e R R R

OPH-17 6 7 9 7 9 7 6 4 4 5 5 3 4 3 5 4 3 4 555428444428 833 100 75 80

‘OPA-l ‘5'5'6‘8'7‘8‘6‘2‘0‘9‘5‘3‘6‘4‘5‘6‘5‘5‘83.3‘37.5‘85.7‘50‘83.3‘100|0|55.5‘
OPH-18 8 6 6 7 6 8 8 8 8 7 4 2 5 5 4 5 6 4 666285833625 50 625 75 57.1
|OPY-6 |5|5|5|0|0|1|6|0|1|2|0|5|5|4|1|5|4|3|O|O|O|100|16.6|0|100|100|
OPY-15 11 11 1012 10 12 12 12 5 5 4 5 4 4 3 6 9 6 40 41.6 40 333 25 50 100 100
|OPW-1 |9 | 9 |8|9| 3 | 9 | 5 | 9|5| 8 | 7 | 3 | 6| 5 |9| 5 |8| 5 |87.5|33.3|1oo|55.5|100|55.5|100|62.5|
OPB8 4 4 56 6 6 7 5 5 7 1 2 4 4 5 3 5 5 20 333666666714 60 100 71.4
‘OPA-Z ‘8'8'9‘9'8‘8‘9‘8‘8‘7‘3‘3‘2‘2‘4‘3‘4‘3‘33.3‘33.3‘25‘25‘44.4‘37.5|50|42.8‘
Average 7 7 7 7 6 7 7 6 5 6 4 3 5 4 5 6 6 4 48231.2556544592581 75 71.1

Table 6. CRED-RA band numbers in different Mn concentrations and polymorphism %.

Total Band Number  Total polymorphic % Polymorphism
Primers Control band number

5 10 20 40 5mM 10 20 40 5 10 20 40

mM mM mM mM mM mM mM mM mM mM mM

H|{M|HMHMHMHMHMHMHMHM H M| H|IM|H|M|H|M

OPH-17 5 7 778810107 7 2 0727 7 2 3285 0 875 25 70 70 285428
OPA-2 \ 4 \ 4 \1\1\3\3\3\3\1\1\3\3\5\5\3\5\3\3\100\100\100\100\100\100\100\100
OPA-1 5 4 2000202 254545466100 0 0 0 100 0 100 100
OPH-18 ‘ 3 ‘ 3 ‘3‘3‘3‘3‘3‘3‘3‘3‘0‘0‘0‘0‘0‘0‘0‘0‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0
OPY-15 10 10 811910101011118 8 7 7109 9 10 100 72.7 77.7 70 100 90 81.8 90.9
OPW-1 \12\11\0\0\8\8\8\8\2\2\12\11\8\7\10\7\10\9\ 0 \ 0 \100\87.5\100\87.5\100\100
OPB-8 11 11 6 6 6 4 85 9 7 8 967 7 6 8 8 100 100 100 100 87.5 100 88.8 100
OPY-6 \ 5 \ 5 \2\2\6\6\2\6\2\6\3\4\1\6\3\7\3\7\100\100\16.6\100\100\100\100\100
Average 7 7 44556 7555455675 6 66 465 60.2 60.3 82.1 68.4 74.8 79.2

Phytohormone levels On the contrary, a decrease in the Z, GA,

The phytohormone level changes of IAA content is observed with an increase in
maize seedlings by the effect of copper and the Mn and Cu concentrations in
manganese were given in Table 7-8. The comparison with control (P < 0.01). The
ABA content of the seedlings increases with above-mentioned findings are also clearly
the increasing heavy metal concentration. dose-dependent.
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Table 7. Phytohormone content of seedlings at variable Cu concentration

Phytohormones (ng/mL)

Gibberellic Zeatin Indole acetic Abscisic
acid acid acid
Control 363.00+1.152 2.440.112b 20.09+0.57¢ 6.5+0.112
5 359.83+0.02° 2.6+0.052 19.80+0.022 10.39+0.02°
10 356.33+0.82°¢ 2.440.112b 19.50+0.282b 14.50+0.114
20 349.03+0.014 2.4+0.0580 19.20+0.2820 10.69+0.51¢
40 348.26+0.024 2.1£0.17° 18.50+0.23° 16.90+0.57¢
Means of each column followed by the same letter do not differ considerably at the level of p < 0.01.
Table 8. Phytohormone content of seedlings at variable Mn concentration
Phytohormones (ng/mL)
Gibberellic Zeatin indole acetic Abscisic
acid acid acid
Control 363.00+1.542 2.4+0.112 20.09+0.57° 6.5+0.11°
5 341.13+0.05° 2.240.112 19.40+0.022° 9.4+0.23°
10 324.46+0.02° 2.2+0.112 18.80+0.05°¢ 13.69+0.05°
20 324.40+0.23° 2.0+0.17%° 18.10+0.01°¢ 14.10£0.57°
40 316.10+0.02¢ 1.6+0.17° 18.07+0.04° 17.10+0.05¢

Means of each column followed by the same letter do not differ considerably at the level of p < 0.01

DISCUSSION

The environmental contamination of
heavy metals affects plants adversely.
Particularly the high concentrations of
heavy metal ions such as Mn and Cu?*,
which are beneficial elements for plants at
normal levels, inhibit the growth of plants
and compromise many biochemical
processes (Dimitrova and Ivanova, 2003).
In this study, the effects of Cu?*and Mn on
the mitotic index, RAPD band profile
changes, amount of total protein and
phytohormones levels were investigated
based on dose. In previous studies, Cu?* and
Mn originated changes of the mitotic index
and mitotic abnormalities (chromosomal
stickiness,  C-mitosis, anaphase and
telophase bridges including one or more
chromosome micronuclei and
fragmentation) in different plants were
investigated (Yildiz et al., 2009). The
underlying reason for the restriction of the
mitotic activity and the creation of a number
of aberrations induced by Mn and Cu?" is
the effect of Mn and Cu?* on DNA synthesis
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and enzymatic inhibitors of the enzyme
system needed for the chain reaction of
DNA synthesis. Hence, RAPD was used to
evaluate the genotoxicity effects of Mn and
Cu?" in this study.

The results show that all of the Mn and
Cu concentrations cause changes in the
RAPD profile. These changes may indicate
a variety of DNA damages, including
single- and double-strand breaks, point and
deletion mutations, DNA-protein cross-
links, 8-hydroxyguanine, even bulky
adducts, homologous recombination, and
complex chromosomal rearrangements.
Metal binding mostly takes place on N7 and
06 of guanine, the N7 and N1 of adenine
bases and the N3 of pyrimidines
(Anastassopoulou, 2003). Alterations in the
RAPD profiles are possibly induced by the
alterations in oligonucleotide priming-sites
and/or  interactions  between  DNA
polymerase and damaged DNA (Nelson et
al., 1996). It has been indicated that
conformational B-to-Z conversion in some
DNA fragments can be caused by the
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transition from weak complex DNA Cu (1)
to strong complex DNA Cu (I) in naked
double-stranded DNA (Priitzs et al., 1990).
Thus, the above-mentioned structural
modifications possibly have a considerable
impact on the kinetics PCR events. Similar
results were stated in studies conducted
previously (Atienzar et al. 2001; Aydin et
al., 2012; Korpe and Aras, 2011).

The GTS value, which is considered as
an indicator of RAPD profile alterations,
represents a qualitative method that is
utilized to determine the genotoxic impacts
of heavy metals and is regarded to have
higher sensitivity compared to growth
parameters, including dry weight, root
length, and total soluble protein content. In
the current study, a decrease has been
observed in genomic template stability with
an increase in Mn and Cu?* concentrations.
Previous studies have shown that reduced
GTS values induce the effects of genotoxins
Mn and Cu®* (Aydin et al., 2012; Vyas et
al., 2009). Besides genetic damage through
oxidative as well as nonoxidative (DNA
adducts) mechanisms, metals may also lead
to considerable alterations in DNA
methylation and histone modifications
which ~ provokes  gene  expression
reactivation or epigenetic silencing. A
number of studies conducted recently have
demonstrated that some heavy metals,
including Pb, Cd, Ni, Co, and Zn, lead to
alterations in DNA methylation. Kang et al.
(2005) demonstrated that the high
concentration of Cu?* caused a decrease in
global histone acetylation and HAT
activity. Mylonas et al. (2005) reported that
Cu?* directly binds to histones by utilizing
short sequence models from H2A, H3, and
H4. Cu that binds to the C-terminal peptide
of H2B (H2B94-125) may step in the
ubiquitination of Lys120 that has been
related to gene silencing (Zavitsanos et al.,
2011).

Although Cu?* is known as a molecule
responsible for histone modification, to date
no study has demonstrated the impacts of
Mn and Cu on DNA methylation and
histone modifications. In this study, it is
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shown for the first time that Mn and Cu?*
cause DNA hypermethylation. Besides, the
adverse effects of Mn and Cu?* on corn
seedlings are investigated by using protein
analysis. The results showed that Mn and
Cu?* decreases total protein and change the
profiles protein electrophoresis. The genetic
and chromosomal rearrangements, point
mutations, deletions, DNA insertions or
methylation may bring about the mentioned
changes. These findings are consistent with
DNA methylation, mitotic index, and
RAPD results. In this research, the effects
of Mn and Cu?" on phytohormone levels
were observed. The results showed that Mn
and Cu?* cause a reduction in GA, IAA and
Z and an increase in ABA in seedlings. GA,
Z, and IAA are synthesized under
unstressed conditions and their impacts
induce growth events in plants. On the
contrary, ABA represents a growth
inhibitor, which is an important “stress
hormone” in plants. Thus, an increase is
observed in the synthesis of ABA in leaves,
particularly under stressful conditions, and
ABA moves to every part of the plant for
the purpose of inhibiting growth and
protecting the plant against biotic and
abiotic stress. It has been stated in the
studies conducted that ABA stimulates the
activities of  alternative  respiration
pathways that are related to the prevention
of the creation of reactive oxygen species in
plants (Ozfidan et al., 2013). Additionally,
it is a known fact that ABA induces the
synthesis of certain types of new proteins
(Chinnusamy et al., 2008; Taspinar et al.,
2009). These results indicate that ABA can
take part in changing the gene expression
mechanism by the epigenetic control in
plants.

The above-mentioned results are
consistent with DNA methylation and
protein analysis results. However, future
research is required in order to enlighten the
possible  genotoxic and  epigenetic
mechanism of Cu?*, Mn and how ABA is
affected by DNA methylation in plants.
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CONCLUSIONS

The results indicated that an increase in
the MnSO4 and CuSOs concentrations
decreases the mitotic soluble protein levels,
index, GTS, while increases the CRED-RA
changes (DNA hypermethylation) and
RAPD profile alterations (DNA damage).
Additionally, HPLC analyses revealed that
CuSO4 and MnSO4 contamination reduced
the levels of growth-promoting hormones,
such as zeatin, gibberellic acid and indole
acetic acid, whereas it increased the abscisic
acid level. Finally, it was concluded that an
increase in heavy metals (copper and
manganese) causes an increase in
epigenetic and genotoxic effects.
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Abstract

This study was conducted to determine chickpea cultivars which
grown at Van ecological conditions and their some important
agricultural and plant properties in 2013 summer season in Van. In
the study was used 14 cultivars which officially registered such as
Yasa-05, Hisar, Azkan, Isik-05, Seckin, Inci, Diyar-95, Taek,
Cagatay, Hasanbey, Aksu, Cakir, Ziihal, Ilgaz. The trial was
conducted by using randomized complete blocks design with the
three replications. In the study were investigated plant height, first
pod height, numbers of branches, numbers of pod per plant and
numbers of seed per plant, numbers of seed per pod, seed yield per
unit area, harvest index, biological yield, 100 seed weight, protein
and oil ratio in seed. While the highest seed yield per area was
obtained from Isik-05 varieties with 98.65 kg da?, but the
difference with Yasa-05 and Cagatay varieties was not statistically
significant, the lowest seed yield per area was obtained from Inci
varieties with 60.20 kg da™.
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INTRODUCTION

After cereals, the most cultivated crops
are edible legumes (Soysal et al., 2020).
Breeding high-yielding and well-adapted
varieties in recent years can increase
chickpea cultivation areas and replace
fallow lands in the traditional wheat-fallow
system in the region. In general, as in the
agriculture of the country, fallow lands
occupy an important place in the
agricultural lands in Van. Narrowing down
fallow lands and increasing agricultural
production is seen as an important target in
our country's agriculture. Chickpea is
resistant to low temperatures (-8, -10 °C)
and consumes less water because it has
small vegetative parts. It is a suitable plant
for crop rotation with cereals in fallow
lands. In addition, chickpeas, which are a
legume plant, fix the free nitrogen in the air
to the soil by means of Rhizobium bacteria
that live symbiotically in their roots. The
amount of nitrogen determined by
chickpeas in this way is 80 kg ha in a year
(Sepetoglu, 1996). This phenomenon,
called symbiotic nitrogen fixation, occurs as
a result of mutually beneficial interactions
between Rhizobium spp bacteria and the
host legume plant (Soysal and Erman,
2020).

There has been a decrease in cultivation
areas in our country in recent years.
Increasing our cultivation areas will only be
possible by purchasing products from
fallow lands every year. For this, cereals,
which are our main food source, should be
put into crop rotation with edible legumes
with low water consumption. A second way
to increase production; to take more product
per unit area. In order to get higher
efficiency from the unit area, it will be
possible by providing a good variety and
sufficient certified seed as well as suitable
cultivation techniques. A good seed yield
can increase 20-30% (Sehirali, 1990).

The aim of all field trials is to increase
efficiency and quality in production. Before
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the yield and quality studies, various
adaptation and vyield studies have been
carried out continuously in order to
determine the best variety for regions in
various parts of the world as in our country.
In adaptation studies of agricultural
products. It is also very important for the
continuity of production that high-yielding
varieties determined to make sense in
practice can be provided by the growers.
However, the selection and dissemination
of high-yielding and high-quality varieties
adapted to the planting area is an important
factor for the solution. The increase in
chickpea production over the years depends
on the increase in the cultivated areas as
well as the increase in the amount of
product obtained per unit area. It is possible
to say that with the solution of problems
such as not using suitable varieties and
seeds that restrict the productivity in
chickpea production, more products can be
obtained from the cultivation areas and thus
more products can be offered for foreign
sale.

This study was carried out to determine
the yield and yield elements of some newly
registered chickpea varieties in Van
ecological conditions in recent years.

MATERIAL and METHODS

Research has been registered in Turkey
14 chickpea varieties (Yasa-05, Hisar,
Azkan, Isik-05, Seckin, Inci, Diyar-95,
Taek, Cagatay, Hasanbey, Aksu, Cakir,
Ziihal and llgaz) was used.

The study was carried out in 2013 on the
trial fields of the Faculty of Agriculture in
Yiiziincii Y1l University Campus.

The province of Van, where the study
was conducted, is located in the Eastern
Anatolia Region, in a basin surrounded by
mountains and Lake Van to the west. The
altitude of the province is 1725 m above sea
level and it is located at 38° 25 'north
latitude and 43° 21" east longitude.
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Tablel. Some climatic data for the 2013 growing season and long years average in the province of
Van (TSMS, 2013)

Precipitaion (mm) Avarage Temp. (°C) Relative humidity (%)
Months 2013 LTA 2013 LTA 2013 LTA
April 36.0 57.2 9.8 7.7 52.2 62.1
May 48.8 46.6 13.9 13.1 56.8 56.6
June 8.6 18.8 18.5 18.2 46.2 49.4
July 5.1 23.3 22.3 44.6 44.3
Total 93.4 127.7
Avarage 16.4 15.3 49.9 53.1
The winter season in Van is cold and years in the growing season is 127.7 mm,
covered with snow, and the summers are the average temperature is 15.3 °C, the
cool and dry. The climate data for the average relative humidity is 53.1%. The
months covering the period in which the amount of rainfall in 2013 growing season
experiment was carried out and the average is 93.4 mm. The average temperature was
of long years are given in Table 1. The 16.4 °C and the average relative humidity
annual rainfall related to the average of long was 49.9% (Anonymous, 2013).

Table 2. Some physical and chemical analysis results of the trial area soil

Depth  Teksture pH Lime Phosohorus Potassium Organic Total
(cm) (1:25) (%) (ppm) (ppm) Matter (%) Salt (%)
0-20 Loam 8.88 6.6 8.9 70 1.89 0.01
According to the soil analysis results, experiment, there was a distance of 2 m
soil samples taken from 0-20 cm depth of between blocks and 1 m between parcels.
the research area have loamy texture, with The amount of seed to be thrown into the
strong alkaline reaction, low organic matter parcels was determined, corresponding to
content, medium lime in terms of lime 60 seeds per m2. In the experiment, 14 kg
content, salt-free phosphorus content was da' DAP fertilizer was applied with
found to be medium while sufficient sowing. At harvest, two outer rows for each
potassium content. plot and 50 cm from each end of the plots
Methods were left as borders and the middle 3 meters
The trial was established in three of the central rows were harvested. All
replications according to the Randomized measures were made on 0.9 m x4 m = 3.6
Blocks Trial Design. There are a total of 42 m? areas. Seeds were sown on 02/04/2013
parcels in the trial and each parcel consists by hand. In the experimental area, weed
of 5 rows, the distance between rows in control was done by hand twice before and
parcels is 30 cm. Parcel area; It was planned after flowering. The experiment was
to be 5 mx 1.5 m = 7.5 m? In the harvested between 13.07.2013-21.07.2013
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(Inci and Aksu 18.07.2013, Azkan
20.07.2013, Diyar-95 21.07.2013 and other
varieties 13.07.2013). Since this trial is
aimed at investigating the effects of
ecological conditions of the region on yield
and vyield elements on some newly
registered chickpea varieties in the dry
agricultural areas of the region, irrigation
was not carried out. All calculations and
measures were conducted as based on the
procedures and methods used by Akdag and
Sehirali, (1994) and Sepetoglu, (1988).
Calculations and weighting pertained to
yield components were made within the
context of 10 plant samples randomly
chosen after the margin effect was omitted
from each plot. Crude protein and oil ratios
in the seedsof the varieties were determined
with the Spectra Star laboratory type NIR
(Near Infrared) analyzer. The obtained
values were subject to variance analysis
according to Randomized Blocks Trial
Pattern and the difference between averages
were tested at 1% significance level in
accordance  with  Duncan  Multiple
Comparative Method. SAS (1998) by using
PROC GLM and Diizgiines et al. (1987)
were used at the significance controls of
results and averages.

RESULTS and DISCUSSION

Plant height of chickpea varieties used in
the experiment varied between 28.96-41.26
cm. The highest plant height value was
obtained from Hisar variety with 41.26 cm,
while the lowest value was obtained from
Aksu variety with 28.96 cm. Ciftci et al.
(2004) reported that the average plant
height varied between 24.2-38.2 cm in their
study conducted for three years under Van
conditions, and Tiirk and Kog¢ (2003)
reported that the plant height varied
between 34.0-49.7 cm in the chickpea
adaptation study they conducted in
Diyarbakir dry conditions. The averages of
the characteristics examined in the chickpea
varieties used in the study are given in the
Table 3. The plant height values obtained by
the researchers and the values obtained in
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this study are partially similar. Mart et al.
(2005) found that the plant height varied
between 75.58-82.23 cm in Cukurova
conditions, Karakéy (2008) used two
registered chickpea varieties (inci, Izmir-
92) and 43 chickpea local genotypes in
Adana and found that the plant height was
between 60.1-70.5 cm. They reported that
they have changed. The findings of the
researchers were higher than the findings
obtained in this study. This is thought to be
due to the different cultivars and ecologies
as well as the different planting times
(summer and winter planting).

The average first pod height of chickpea
varieties used in the study varied between
19.13-25.33 cm. While the lowest first pod
height was obtained in Isik-05 variety,
Hisar variety had the highest first pod height
and the difference between them and Azkan
variety was found to be statistically
insignificant. Tiirk and Kog¢ (2003) found
that the average first pod height is 10.07-
14.45 cm. Although the first pod height is
primarily affected by the genetic structure
of the plant, environmental conditions also
significantly affect the first pod height.

The average number of branches of
chickpea varieties used in the study varied
between 2.13-3.33. While Yasa-05 variety
showed the lowest average number of
branches with 2.13, the difference with
Zuhal variety was statistically insignificant.
Azkan variety, on the other hand, has the
highest average number of branches with
3.33. Ciftci et al. (2004) reported that the
number of branches in the plant varied
between 2.2-4.1 and there was an inverse
proportion between plant height and branch
number in their study conducted for three
years under Van conditions. Bakoglu and
Aygigek (2005) reported that the number of
branches in the plant varied between 2.30-
3.53 in the study they conducted with 8
registered chickpea varieties under dry
conditions in Bingdl. The findings of the
researcher and the findings obtained are
similar.
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Table 3. Averages of the studied characteristics of chickpea varieties and Duncan groups

Plant First pod Number of ~ Number Number Grain 100 seed Harvest Protein Oil ratio

Varieties height height branches of pod per  of seed yield yield index ratio in seed
plant per plant

Yasa-05 38.10b 22.96 bed 2.13d 7.63 ab 8.00 a-d 96.53 a 34.33 de 40.00 a 2250c¢c 4.31de
Hisar 4126 a 25.33a 2.46 cd 5.90 abc 6.06 b-e 89.06 ab 38.33b 29.33 def 22.27 cd 4.36 cde
Azkan 37.10b 2453 a 3.33a 7.40 ab 7.66 a-e 90.40 ab 39.66 a 28.33 ef 24354 4019
I51k-05 31.16cde  19.13 h 2.63 a-d 8.33a 8.46 ab 98.63 a 36.33¢ 34.33 bed 20.59 f 457b
Seckin 338¢c 22.02 de 2.70 a-d 8.33a 8.90 a 85.66 a-d 33.00 ef 37.66 ab 21.03 ef 4.54b
Inci 31.26cde  22.00 cd 3.10 abc 5.93 abc 6.40 a-e 60.20 f 32.00 f 27.66 ef 22.72 b 4.37 cde
Diyar-95 32.1cde 23.33b 3.20ab 5.5 bc 5.60 de 70.30 ef 30.009 24.00 f 23.67 ab 493 a
Taek 29.9 de 19.70 gh 2.66 a-d 4.80c 510e 72.86 c-f 35.33 cd 32.00 cde 21.40 def 4.51 bc
Cagatay 31.7cde  20.83ef 2.56 bed 5.63 bc 5.80 cde 78.53 b-e 35.00cd  39.00 ab 21.18 ef 4.26 ef
Hasanbey 30.7 cde 20.53 efg 2.76 a-d 6.70 abc 6.90 a-e 86.20 abc 34.00 de 36.66 abc 21.85 cde 4.10fg
Aksu 28.96 € 19.83 fgh 2.40 cd 5.93 abc 6.03 b-e 85.30a-d 34.66d 42.33a 21.24 def 4.47 bed
Cakir 30.8cde  19.53gh 2.63 a-d 8.10a 8.23 abc 94.90 a 3533cd 4233a 20.47 f 484a
Zuhal 325cde  19.86 fgh 2.23d 6.36 abc 6.50 a-e 73.53def  3533cd  40.66a 20.32 f 4.52 be
llgaz 32.13cde  21.03 de 2.46 cd 6.46 abc 6.66 a-e 78.90 b-e 3433de  42.33a 22.04 cde 427e

The average number of pods per plant of
chickpea varieties varied between 4.80-
8.33. While Taek variety had the lowest
average with an average of 4.80 pods, Isik-
05 and Seckin varieties had the highest
average with 8.33 pods, and the difference
between them and Cakir variety was
statistically insignificant. Ciftci et al. (2004)
reported in the chickpea adaptation study
they conducted under Van conditions that
the number of pods per plant varied between
6.5 and 18.4, although it varied by years.
Although the findings obtained in the study
are similar to the findings of the researchers,
it is thought that the insufficient amount of
rainfall during the growing season in which
the study was conducted and the lack of
irrigation caused the plants to bind less
pods. Agsakalli et al., (2001) reported that
the most important factors affecting the
grain yield of chickpeas are the number of
pods and branches per plant, and it is
necessary to focus on breeding tall
chickpeas for machine harvesting and
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coarse-grained
industry.

The average number of grains per plant
of chickpea varieties used in the study
varied between 5.10-8.90. While the Taek
variety has the lowest average number of
grain per 5.10 plants, Se¢kin variety has the
highest average number of seeds per 8.90
plants. Babagil (2011) reported that the
number of grains per plant varied between
26.2 and 31.1 in the study he conducted
under Erzurum conditions. Karakoy (2008)
reported that the number of grains per plant
varied between 18-31.4 in the study he
conducted under Adana conditions. The
reason why the values obtained in the study
were lower than the values of the researcher
are thought to be due to the fact that the
amount of rainfall during the growing
season is very low and the experiment was
conducted in dry conditions.

The average grain yield per unit area of
chickpea varieties used in the experiment
varied between 60.20-98.63 kg da™.

chickpea breeding for
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Although the highest grain yield per unit
area was obtained from Isik -05 variety with
98.63 kg da, the difference between Yasa-
05 and Cakir varieties was statistically
insignificant. The lowest value was
obtained from Inci variety with 60.20 kg da”
! Babagil (2011) reported that they
obtained the highest grain yield from Isik-
05 variety and the lowest value from
Cagatay variety in their study under
Erzurum arid conditions. Bakoglu and
Aycicek (2005), in the study they conducted
with 8 registered chickpea varieties in
Bingo6l dry conditions, the grain yield varied
between 49.79 kg da™and 98.67 kg da, and
in the study conducted by Bakoglu (2009)
under Elazig conditions, the grain yield
varied between 61.57-109.93 kg da, Ciftci
et al. (2004) reported that the three-year
average grain yield ranged between 42.0-
80.7 kg da™. Togay et al (2005) obtained the
highest grain yield per unit area in van
conditions from the parcels irrigated with
95.4 kg datand 92.5 kg da* in 2003 and
2004, respectively, while the lowest unit
area grain yield was 58.7 kg da* and 52.6
kg dal. They reported that they bought from
parcels without irrigation. Since the
varieties and ecological factors used by the
researchers in their studies are partially
similar, the grain yields per unit area
obtained in this study are consistent with the
results of the researchers. On the other hand,
in the study conducted by Tiirk and Kog
(2003) in Diyarbakir conditions, the grain
yield was 129.9-273.1 kg da, Mart et al.
(2005) stated that the grain yield varied
between 149.34-287.74 kg dal in their
study under Adana conditions and 91.0-
211.0 kg da! in the study conducted by
Karakody (2008) under Adana conditions. It
was found to be lower than the findings of
the researchers with the findings. These
results show how important ecological
factors and summer and winter planting
times are in terms of yield in chickpea
cultivation.

The average 100 seed weight of chickpea
varieties used in the study varied between
32.00-39.66 g. The Inci variety was found
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to have the lowest 100 seed weight, with an
average of 32.00 g 100 seed weight. The
highest 100 seed weight average was
obtained from Azkan variety with 39.66 g.
Tiirk and Kog (2003) stated that 1000 seed
weight of chickpeas grown in dry
conditions ranged between 338.7-467.0 g,
Karakoy (2008) ranged between 37.6-51.5
g in 100 seed weight Ciftei et al. (2004)
reported that thel000 seed weight varied
between 240.1-395.7 g. While some of the
findings obtained in this study were in
accordance with the findings of the
researchers, some of them were different.
This is thought to be due to the different
varieties and ecological conditions.

The average harvest index of chickpea
varieties used in the study varied between
40.00-42.33%. While Diyar-95 variety had
the lowest average harvest index, the
highest average harvest index was obtained
from Ilgaz, Cakir and Aksu varieties, and
the difference between Zuhal and Yasa-05
varieties was statistically insignificant.
Oztas et al. (2007) reported that the harvest
index varied between 46-53% in his study
under the conditions of the Harran plain. He
also stated that most of the varieties
registered in recent years have high harvest
index values as a result of selection for large
grain and high yield.

As can be seen from Table 3, the average
protein ratio in the grains of the varieties
varied between 20.32-24.35%, while the
lowest protein ratio was obtained from
Zuhal variety, the difference between Cakir
and Is1k-05 varieties was found to be
statistically insignificant. The highest
protein ratio was obtained from Azkan
variety. Dry seeds of chickpeas are very rich
in protein and carbohydrates, these two
substances make up 80% of the dry weight
of the seed. The protein ratio of dry seeds is
between 12.4-31.5% (average 23%)
(Ozdemir, 2006). In this study, the protein
ratio values in the grain obtained were
found to be around the average value.
Karasu et al. (2006) reported that the protein
ratio in grain varied between 18.64-23.25%
in the adaptation study conducted under
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Isparta conditions, and Dogan (2014)
reported that the highest protein ratio per
grain was obtained from Canitez variety
with 27.1% among the varieties used in the
study conducted under Mardin conditions.
The findings of the researchers and the
findings obtained in this study are partially
similar.

As can be seen in Table 3, the oil content
of chickpea varieties in the grain varies
between 4.01-4.93%. While the lowest oil
ratio was obtained from Azkan variety, the
highest oil content was obtained from
Diyar-95 variety, but the difference
between them and the Cakir variety was not
statistically significant. The oil content of
edible legumes is generally low. It is about
5% in the highest chickpea (Ozdemir,
2006).

CONCLUSION

The features examined on the varieties
used in the experiment highlight some
varieties. Hisar variety gave the highest
value in terms of plant height criterion,
while the highest value in terms of pod
number per plant was obtained from Isik-
05, Seckin and Cakir varieties, and the
highest value in terms of grain number was
obtained from Seckin variety. The highest
grain yield per unit area was obtained from
Isik-05 with 98.63 kg da™, Yasa-05 with
96.53 kg da! and Cakir with 94.90 kg da™,
while the lowest unit area grain yield was
obtained from Inci with 60.20 kg da™.
Conducting the study in dry conditions and
in summer conditions and the low amount
of rainfall during vegetation period caused
the yield criteria directly related to yield and
thus low grain yield. It is thought that the
irrigation to be done during the pod binding
period, where chickpeas need water most,
will increase the efficiency.
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Abstract

Lentil is one of the oldest cultured crops with cereals which are
cultivated in the wide geography of the world due to its high
adaptability, quality nutritional value, important usage areas and
economic value. Morphological, physiological and biochemical
parameters during the early vegetative stage are an important
indicator of adaptation to environmental conditions. This study was
carried out to investigate the variation on some agronomic and
physiological traits of 49 lentil genotypes during the early growth
stage. Although there were significant differences in terms of plant
height and total chlorophyll content, differences between genotypes
for plant dry and fresh weight, stem diameter and length of epicotyl
were statistically found insignificant. Plant height, plant fresh
weight, plant dry weight, length of epicotyl, stem diameter and total
chlorophyll content varied between 2.53-4.78 cm, 0.17-0.39 g,
0.04-0.13 g, 1.53-3.00 cm, 0.72-1.05 cm and 28.4-38.2%,
respectively. As a result, it was determined that observations taken
30 days after emergence are not sufficient to constitute genetic
variation and use as an early prediction criteria field conditions. The
longer-term and comprehensive studies should be carried out to
form genetic variation and interpret the results in field conditions.
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INTRODUCTION

Lentil (Lens culinaris Medik.) is one of
the most important legume crops. Due to its
valuable seeds for human food and animal
feed, the lentil has been cultivated almost all
over the World. The seed and straw of lentil
are rich in starch, protein, dietary fiber and
many micronutrients including Zn, p-
carotene and Fe (Li and Ganjyal, 2017).
Moreover, lentil is a substantial part of crop
rotation systems due to the ability of
biological nitrogen fixation that contributes
to sustainability in agriculture (Erskine et
al., 2018). The other main factors that make
lentil important are the tap-root system
effectively processes the different layers of
the soil (Razavi et al., 2016), high
adaptability to different environmental
conditions (Abbas et al., 2019), beneficial

microorganism  population in  the
rhizosphere area like other legumes
(Brahmaprakash et al., 2017) and

economically valuable crop. According to
FAO (2019), almost 7.6 million tonnes of
lentils were produced on more than 6.1
million hectares area in 2019.

The main factor affecting plant growth,
yield components and seed quality are water
and nutrient availability, organic matter,
adaptation of genotype to environmental
conditions and stress in grain legumes
(Hampton et al., 2016; Uttam et al., 2018;
Ceritoglu and Erman, 2020; Ceritoglu et al.,
2020; Ipekesen and Biger, 2021). Genetic
traits of genotype have an important role in
adaptation. There are many environmental
stress factors threatening lentil cultivation
such as drought, chilling, cold and high
temperature and salinity. Early detection of
various problems may help to predict
adaptation, growth period and crop vyield
(Al-Gaadi et al., 2016). Because it is of vital
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importance for producers to detect some
problems at an early stage. There are
different methods used for early prediction
such as estimation of yield using climate
parameters (Prasad et al., 2006), remote and
proximal sensing (Campbell and Wynne,
2011), collecting and analysis of data by
drones (Joyce et al., 2019). Although these
high technology methods could be helpful
to early estimation, they are too expensive
and required expertise. Therefore, we
wondered whether an analysis of early stage
parameters, which is based on
morphological and physiological
observations and has no high economic
cost, could provide information about
genetic variation and plant adaptation. This
study was laid out to understand whether
early vegetative stage parameters of
different lentil genotypes could give an idea
about adaptability.

MATERIAL and METHODS

The study was carried out at the location,
41°52" east longitude and 37°55' north
latitude, in Siirt University during the 2019
winter season. The altitude of the location is
586 m. The location of the study area was
determined by Google Earth. The 48
nursery and elite nursery lines with one
local check (Firat-87) of lentil that have
different phenology, origin and seed mass,
were sown on 22 November 2019. The used
lines have a wide genetic variation and are
crossed on improvement in earliness and
drought tolerance by ICARDA. The cv.
Firat-87 was obtained from GAP
International Agricultural Research and
Training Center (GAPUTAEM). Pedigree
information of used materials was given in
Table 1.
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Table 1. Description of pedigree of lentil (Lens culinaris Medik. subsp. culinaris) genotypes used in

the study
GID Designation CROSS
21151 1LL2245 ILL2245
35 ILL4605 ILL4605
37 Firat-87 Local check
3819 x2011s_118 _ 12 FLIP97-29LXFLIP97-33L
3713 x2011s_119 _ 25 FLIP97-29LXFLIP97-33L
3673 x2011s_119 _ 26 FLIP97-29LXFLIP97-33L
3699 x2011s_123 _ 42 ILL1712XILL10072
3662 x2011s_161 1 ILL8008XILL8010
3836 x2011s_169 _ 32 ILL8008XL-4147
3684 x2011s 171 7 Barimusor- 6xL-7713
3653 x2011s_172 34 ILL7723XADA'A
3840 x2011s_183 _ 16 ILL7115XILL2585
3842 x2011s_192 _ 45 ILL10749XILL7979
3658 x2011s_204 _ 23 ILL10750X33108
3679 x2011s_204 _ 30 ILL10750X33108
3664 x2011s 221 _5 ILL10750X1LL1959
3844 x2011s_35_ 36 ILL10731XILL4637
3710 x2011s_55 _ 22 ILL4605XL-4147
3678 x2011s 55 _9 ILL4605XL-4147
3659 x2011s_60 _ 48 L-4147XILL4649
3829 x2011s_63 _9 ILL3796XILL4605
3828 x2011s_75 _ 17 ILL7978XILL5888
3837 x2011s_97 _ 17 ILL5883XILL10750
3759 x2011s91 76 _4 ILL4605XILL5597
3726 x2013_126 _8 FLIP97-34LXFLIP97-33L
87 ILL8006 ILL8006
3705 x2011s_11 _12 ILL4605XBARIMASUR-6
3703 x2011s_110 _23 ILL8007XILL759
3689 x2011s_129 _ 13 FLIP96-49LXFLIP97-33L
3701 x2011s_130_1 ILL4402XILL7979
3805 x2011s_139 _4 ILL4402XILL7950
3687 x2011s 171 13 Barimusor- 6xL-7713
3695 x2011s 171 _2 Barimusor- 6xL-7713
3696 x2011s_203 _2 ILL10749XILL3597
3664 x2011s_221 _5 ILL10750XILL1959
3690 x2011s_226 _6 ILL10800XILL4419
3649 x2011s 59 _ 20 L-4147XILL4649
3839 x2011s_60 _28 L-4147XILL4649
3697 x2011s_72 _54 ILL7978XILL7537
3771 x2011s133 119 15 FLIP97-29LXFLIP97-33L
3750 x2011s17_20 _3 BARIMASUR-6XLIRL-22-46-1-1-1-0
3780 x2011s242_230 _3 ILL10801XILL2711
3761 x2011s91 77 _6 ILL4605XILL5597
3744 x2013_126 _54 FLIP97-34LXFLIP97-33L
3743 x2013_171 _ 17 Barimusor- 6xL-7713
3737 x2013_19 16 BARIMASUR-6XLIRL-21-50-1-1-1-0
3715 x2013 20 _7 BARIMASUR-6XLIRL-22-46-1-1-1-0
3716 x2013 21 _2 BARIMASUR-6XLIRL-22-46-1-1-1-0

(GID: Germplasm id)

The soil samples that were taken from 0-
20 cm depth before sowing time was
analyzed in the Central Laboratory of Siirt
University. It was composed of medium-
deep, low in organic matter, enough in
potassium, low in soluble phosphorus, limy
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and mild saline. The pH was light alkaline
near neutral. The texture was determined as
clay loam (Saragoglu et al., 2014).
Investigated traits of the soil were given in
Table 2.
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Table 2. Chemical composition of the soil taken from the study area

Depth Texture pH EC Lime Organic Phosphorus Potassium

(cm) (1:1) (dS/m) (CaCo0s») Matter (P20s) (K20)
(%) (%) (kg da*) (kg da)

0-20 Clay-loam 7.60 6.56 9.4 1.1 1.56 162

The terrestrial climate prevails in the
region. Although the average temperatures
showed similarity with long-term values
relative humidity and total precipitation
were determined fewer than long-term
throughout the vegetation period. The

climatic data showed that lentil seedlings
were subjected to drought stress during the
first month of the growing season compared
with previous seasons. Climatic data were
given in Table 3.

Table 3. Some climatic values during the vegetation period

Vegetation Average Relative Total
Period Temperature (°C) humidity (%) precipitation (mm)
2019 Long-term 2019 Long-term 2019 Long-term
November 11.9 10.6 50.2 62.7 514 74.3
December 7.5 5.1 75.0 72.5 75.8 90.6
Mean 9.7 7.9 62.6 67.6
Total 127.2 164.9
The research was conducted in a recorded. The SD was calculated at 1 cm

completely randomized block design
(CRBD) with three replications. Each plot
was formed as 1 m wide and 2 m length. The
5 rows were placed in each plot and inter-
row spacing was determined as 25 cm
(Kraska et al. 2020). The 80 kg ha- seed was
sown per plot (Tepe et al., 2005). Also, 140
kg DAP ha! was applied with sowing under
the seed drill (Dona et al. 2020). There was
no need to weed management due to the
short vegetation period. The study was
carried out in rainfed conditions and
concluded 30 days after emergence (DAE).
Plant height (PH), fresh weight (FW), dry
weight (DW), length of epicotyl (LE), stem
diameter (SD), and total chlorophyll content
(TCC) were investigated in the study. Ten
plants were randomly collected from each
plot for observations. The TCC was
determined in the field before collecting
samples. The LE was measured with a
millimetric ruler. The aboveground biomass
was weighed for FW in laboratory
conditions. Then, the samples were
separately put into a blotter, and placed into
the incubator at 70°C for 48 hours (Soysal
et al., 2020). After incubation, the DW was
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above the soil surface by an electronic
caliper (Mitutoyo 500-182-30 digital
caliper, Co. Ltd., Japan) (Verbree et al.,
2015). The TCC was measured by a
portable chlorophyll meter (SPAD-502,
Minolta Camera Co. Ltd., Japan) on the
upper fully expanded leaf (Dong et al.,
2019).

The normality of data was controlled by
the Shapiro-Wilk test. Data were calculated
by analysis of variance in JUMP 5.0.1.
software according to the CRBD. The
results were grouped according to the
TUKEY test.

RESULT and DISCUSSION

The forty-eight lines, improved by
ICARDA, and one local check was
investigated in terms of some agronomic
and physiological traits at the early
vegetative stage in field condition.
According to the results, there were some
significant differences (<0.05) on the PH
and TCC among genotypes while there was
not any significant difference in terms of the
other traits (Table 4).
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Table 4. Analysis of variance belonging to investigated parameters

Source of Plant height Fresh weight Dry weight
variation DF MS F prob. MS F prob. MS F prob.
Genotypes 48 0.603 * 0.005 ns 0.0008 ns
Length of epicotyl Stem diameter Total chlorophyll content
48 0.262 ns 0.011 ns 11.004 *

(MS: means of the square, ns: Non-significant, DF: Degree of freedom, *: <0.05)

Table 5. Some early vegetative stage parameters of different lentil genotypes

Plant Fresh . Length of . Total chlrophyll

GID height weight Dry weight epicotyl Stem diameter content
21151 3.47 b-k 0.24 0,04 2,22 0.94 324 ¢+
35 4.27 ad 0.35 0.13 2.23 1.04 33.2 a4
37 3.10 e-k 0.26 0.05 2.38 0.90 31.7 ¢+
3819 3.97 a-i 0.23 0.07 2.53 0.89 31.5 ¢+
3713 3.10 e-k 0.25 0.07 1.63 1.00 34.2 a-h
3673 3.85 a-j 0.32 0.08 1.53 0.86 34.0a-h
3699 3.47 b-k 0.26 0.07 1.85 0.92 33.7 a-i
3662 3.62 b-k 0.27 0.09 2.38 0.95 317 ¢
3836 3.23d-k 0.17 0.04 2.45 0.96 33.4 a-i
3684 4.41 ab 0.26 0.09 2.30 0.99 37.7ab
3653 3.47 b-k 0.26 0.07 2.80 0.99 35.6 a-e
3840 3.89 a-i 0.32 0.10 1.93 0.95 36.2 a-d
3842 3.97 a-h 0.29 0.07 2.58 0.99 34.4 a-h
3658 3.94 a-h 0.29 0.10 2.25 0.93 32.4 ¢
3679 3.44 b-k 0.30 0.08 2.10 0.88 33.0a-j
3664 3.69 b-j 0.24 0.08 2.45 0.88 30.3 gj
3844 3.50 b-k 0.31 0.10 1.87 0.90 32.6 b-j
3710 2.89 g-k 0.20 0.07 2.22 0.73 33.1a
3678 3.10 e-k 0.24 0.10 2.65 0.82 335 ai
3659 3.57 b-k 0.19 0.05 2.48 0.86 34.8 a-g
3829 3.34b-k 0.25 0.07 2.45 0.91 33.2aj
3828 3.57 b-k 0.22 0.05 2.51 0.72 29.1 hij
3837 3.82 a- 0.28 0.05 1.92 0.97 31.8¢cj
3759 4.32 a-d 0.39 0.09 2.18 1.05 34.1a-h
3726 3.98 a-h 0.27 0.05 2.63 0.89 34.1 a-h
87 2.53 k 0.19 0.05 2.68 0.97 32.3¢j
3705 3.35b-k 0.23 0.06 2.42 0.93 35.4 a-e
3703 2.80 i-k 0.20 0.04 3.00 0.79 30.7 e-j
3689 478 a 0.34 0.10 2.15 0.97 28.5]
3701 4.38 abc 0.26 0.06 181 0.95 32.9 a-j
3805 2.76 j-k 0.23 0.09 2.35 0.90 34.0 a-h
3687 3.75 a-j 0.31 0.07 2.27 0.95 33.1a
3695 3.48 b-k 0.29 0.10 2.36 0.87 34.8 a-g
3696 3.03 fk 0.20 0.05 2.75 0.85 38.2a
3664 3.69 b-j 0.24 0.08 2.45 0.91 33.2 a-j
3690 3.93 a-h 0.24 0.11 2.88 0.87 35.1 a-f
3649 2.79 i-k 0.21 0.08 1.63 0.89 30.7 d-j
3839 257k 0.21 0.06 2.55 0.94 29.4 hij
3697 4.11 a-f 0.25 0.07 2.00 0.91 35.1 a-f
3771 4.46 ab 0.35 0.10 2.27 1.06 29.8 hij
3750 421 a-e 0.29 0.08 2.26 0.95 34.2 a-h
3780 3.77 a-j 0.27 0.09 2.32 0.97 33.2aj
3761 475a 0.35 0.12 2.60 0.89 35.6 a-e
3744 3.93 a-h 0.26 0.08 2.36 0.97 35.8 a-e
3743 3.51b-k 0.25 0.09 2.98 0.98 36.6 abc
3737 2.79i-k 0.24 0.07 2.53 0.99 32.8 b-j
3715 4.05 a-g 0.32 0.08 2.99 1.01 35.4 a-e
3716 4.03 a-g 0.27 0.08 2.10 0.93 284 ]
Mean 3.63 0.26 0.08 2.34 0.92 33.2
TUKEY 0.92* 0.05 0.02 0.02 0.001 2.21*
VK 9.5 10.1 8.2 8.3 9.7 1.3

(GID: Germplasm id)
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The lines of 3689 and 3761 had the
longest PH whereas lines of 3839 and 37
were determined as the shortest. The highest
TCC was observed in 3696 while the lowest
one was seen in 3716 and 3689. The PH and
TCC varied between 2.53-4.78 cm and
28.4-38.2%, respectively (Table 5).

The results indicated that statistically
significant differences were determined in
two traits throughout the early growth
period in field conditions. The main factor
of this situation is thought to be caused by
environmental factors such as low
temperature and water source. Because the
experiment was established in November
and average temperatures were between 7-
11 °C (Table 3). So, the growth rate was
negatively affected in all genotypes
although there was a wide genetic variation.
Also, the lentil has a slow growth rate in the
vegetative growth period (Erman et al.,
2008). Though significant differences were
determined in the TCC, it did not affect the
growth parameters. It can be considered that
although chlorophyll content exhibit
differences among cultivars, produced
physiological energy can not use for
morphological growth during the first
month after emergence. Studies conducted
in hydroponic systems (Singh et al., 2013)
and pot trials (Abi-Ghanem et al., 2010)
have shown that there are significant
differences and variations between early
stage parameters since the plant growth rate
is high in studies conducted under
controlled conditions. So, genetic variations
can be observed clearly. Since our study
was carried out in the field conditions
during late autumn, the effect of
environmental factors had a significant
negative impact. Because low temperature
restricts vegetative growth especially at the
early growth period (Oktem et al., 2008).

The water content and dry matter
accumulation did not change among
genotypes. Low temperatures especially the
night period causes restrict physiological
and metabolic activities, thereby, water and
nutrient uptake, cell division,
morphological growth are reduced (Khan et
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al., 2017). Low temperatures lead to induce
noteworthy changes in gene expression and
lipid composition of biomembrane, thereby,
many tropical or sub-tropical plants are
damaged or killed at low temperatures
which are lower than 10 °C (Sanghera et al.,
2011; Niu and Xiang, 2018). However,
winter legumes, cereals and some other
crops have a vital strategy, which is
described as vernalization, to cope with the
cold conditions of the winter season
(Chouard, 1960). The plants gain tolerance
to cold conditions with vernalization
response, therefore, they are stimulated for
flowering. But, low  temperatures
noteworthy restrict physiological,
biochemical, and morphological growth.
These pieces of information may help to
explain why there are no significant

differences between lines in terms of
morphological characteristics.
CONCLUSION

Some agronomic traits of lentil

genotypes were investigated during the
early vegetative stage to understand
whether genetic variation can be observed.
However, it was concluded that the
observations taken 30 days after emergence
in the field conditions were not enough for
genetic variation. As a result, observations
taken 30 days after emergence are not
sufficient to constitute genetic variation and
use as an early prediction criteria field
conditions.  The  longer-term  and
comprehensive studies should be carried
out to form genetic variation and interpret
the results in field conditions.
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Abstract

In this study, the effects of four different sowing densities (200,
250, 300 and 350 seed m) on the yield and yield components for
two winter lentil cultivars (Sakar and Firat-87) in Mardin
conditions. The study was laid out in a factorial randomised block
design with three replicates at the fields of Mardin Artuklu
University, Kiziltepe Vocational High School in 2012-2013
growing season. In the study were investigated the effect of
planting densities on the plant height, first pod height, numbers of
branche, numbers of pod per plant and numbers of seed per plant,
numbers of seed per pod, seed yield per unit area, harvest index,
biological yield and 1000 seed weight. While the highest seed yield
per area was obtained from second plant density and Sakar variety
with 275.23 kg da’l, the lowest seed yield per area was obtained
from first plant density and Firat-87 variety with 208.83 kg da.
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INTRODUCTION

Of the grain legumes grown for food,
lentil comes foremost on the global scale
with 4.800 million ha of sowing area and
5.734 million tons of produce, whereas in
Turkey, it ranks third with its 281.741 ha of
sowing area and 353631 tons of produce;
the mean global yield is 1194 kg ha®,
whereas this parameter is 1255 kg ha? for
Turkey (Anonymous, 2019).

Traditionally, lentil is grown in spring in
Turkey; however, winter-lentil cultivars are
grown in Van conditions (Dogan et al.,
2014a). Since some lentil varieties are
resistant to drought and cold, they are
grown for winter even in harsh winter
regions of our country and play an
important role in narrowing fallow land
(Gungor, 1991). Lentil is an edible legume
plant rich in vitamins A, B and D as well as
having a high protein content (Dogan et al.,
2014b) and Adams et al. (1985). For this
reason, lentils are an important resource in
meeting the protein needs of people,
especially in  underdeveloped and
developing countries. In addition to being
used in human nutrition, lentils are also
used in animal nutrition. While there is
137.4 kg of protein in a ton of legume stalks,
there is 70.5 kg of protein in a ton of grain
stalks. Lentil cultivation is decreasing day
by day in the Mardin region. One of the
biggest reasons for this is the low yield per
unit area. Thus, the manufacturer turns to
different products. In order to increase lentil
cultivation in the region again, determining
the most suitable planting frequency is also
important in addition to high-yield variety
breeding and other growing methods. In
agricultural sustainability, plant growth
promoting rhizobacteria (PGPR) are
selected considering their efficiency and
adaptability to environmental conditions,
and are also used as biological fertilizers
containing single or multiple species
(Coskun and Bengisu, 2021).

In addition to other cultivation
techniques, plant density is of great
importance in increasing the grain yield per
unit area. Today, in order to increase the
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yield per unit area in lentils, as in all plant
varieties, it is becoming increasingly
important to determine the most suitable
plant number to be grown per unit area,
along with high-yield variety breeding and
other cultivation methods. As it is known,
under certain environmental and growing
conditions, the total amount of dry matter
produced by certain plant varieties or
varieties in a unit area does not vary greatly.
The difference between the varieties reveals
more of the denominator of the economic
yield in biological yield (the total dry matter
product that can be produced by the above-
ground organs of the plant such as grain,
stalk and straw).

In this study, Sakar and Firat-87 lentil
varieties were sown at different plant
densities (200, 250, 300 and 350 seeds m)
and the most suitable variety and planting
frequency for Mardin and its surroundings
were investigated.

MATERIAL and METHODS

Firat-87 and Sakar lentil varieties were
used in the experiment. Firat-87 has been
improved by the Southeastern Anatolia
Agricultural Research Institute and is
resistant to winter and cold. The grain shell
color is pink and the top is black dotted, the
cotyledon color is red, and the grain weight
is 35-40 g. Sakar variety is a variety that
was improved by Dicle University Faculty
of Agriculture and registered in 2005. The
stem is 25-45 cm semi-erect, brown orange
grain color and 1000 grain weight 39-45 g.
It is resistant to wilt disease.

The study was carried out in the trial
field of Mardin Artuklu University,
Kiziltepe Vocational School for winter in
2012-13 growing season. The province of
Mardin, where the research was conducted,
is located in the Southeastern Anatolia
Region and the altitude of the province is
1150 m, located at 370 18 'north latitude and
400 44' east longitude.

The climate data for the months covering
the period in which the experiment was
carried out and the average of long years are
given in Table 1. In the region where the
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research was conducted, the annual
precipitation amount related to the average
of long years in the growing season is 660.8
mm, the average temperature is 11.9 °C, and
the average relative humidity is 50.2%. The

amount of rainfall in the 2012-13 growing
season is 981.6 mm. Average temperature is
13.2 °C and average relative humidity is
51.6% (TSMS, 2013).

Table 1. Climatic data of Mardin in 2012-2013 and long term

Precipitation (mm)

Average temperature (°C)

Relative humidity (%)

Months 2012-2013 Long term 2012-2013 Long term 2012-2013 Long term
October 65.4 36.2 19.0 18.3 44.6 46
November 93.1 69.7 13.0 10.7 52.1 57
December 192.5 106.9 5.2 5.3 66.4 67
January 152.7 112.3 49 3.0 68.0 70
February 105.4 108.2 6.6 4.0 71.0 66
March 53.7 96.8 9.1 8.0 52.1 61
April 62.3 83.6 15.2 134 46.0 56
May 154.4 40.4 195 19.6 43.0 45
June 4.0 4.9 26.3 25.6 21.7 34
Total 981.6 660.8

Average 13.2 11.9 51.6 50.2

According to the results of the soil
analysis, it was determined that the soil
samples taken from the research area have
clayey-textured, slightly alkaline reaction,

low organic matter content, high calcareous
in terms of lime content, salt-free, and
sufficient potassium content. Phosphorus
content was found to be moderate (Table 2).

Table 2. Some properties of the <2 mm fraction of the top 20 cm of soil used for site

Soil properties 2011
Texture Clay
pHA 7.62
Clay (%)® 50.30
CaCOj3 (%)° 31.60
Olsen soil test P (ppm)P 6.23
Total Salt (%) 0.062
Organic matter (%)" 1.65

A1:2.5 soil : water, ® Bouyoucos (1951), € lime by calcimetric methods, ® Olsen et al. (1954), ERichard (1954),  Jackson (1962)

The experiment was conducted in the
trial field of Mardin Artuklu University
Kiziltepe Vocational School in three
replications according to the Factorial Trial
Pattern in Random Blocks during the 2012-
13 growing season. There are a total of 24
parcels in the trial. Each parcel is
determined as 5 rows, and the distance
between rows in plots is 20 cm. Each parcel
is determined as 5 rows, and the distance
between rows in plots is 20 cm. Parcel area;
it was arranged as 1 m x 5 m =5 m2 There
is a gap of 1 m between parcels and 2 m
between blocks. In the experiment, 4
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different plant densities (200, 250, 300 and
350 seeds m?) were applied on both
cultivars. 15 kg da® DAP fertilizer was
applied to the lentil varieties used in the
experiment. The sowing process was done
manually on 20 October 2012 by opening
lines with a marker. In the experimental
area, weed control was carried out twice,
before and after earing. The harvesting
process was carried out on 02.06.2013 with
sickles, leaving the plants 50 cm above and
50 cm below the parcels, and one row on
each side of the 5 rows forming the parcel.
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The measurement, counting and obtained are similar to the plant height
blending processes of the harvested plants values of Wilson and Teare, (1972).
were carried out with great care in the Karadeniz and Togay (2009) reported that
laboratory and the average values were the average plant height of lentil varieties
taken. Plot yields were calculated by ranged from 27.9 to 35.1 cm. Dogan and
threshing the plants after drying in bunches. Dogan (2020) reported that the average
The effect of treatments on bean were plant height of lentil varieties ranged from
analyzed using analysis of variance 26.7 to 49.6 cm. The average plant height
procedures in Randomized Blocks with the obtained in plant density applications varied
COSTAT statistical package. The means between 40.3-46.9 cm. The lowest plant
related with yield and yield components in height value was determined at a plant
wheat were evaluated with Duncan’s density of 40.3 cm and 200 seeds m, and
Multiple Range Test statistical analysis. the highest plant height value was obtained

at a plant density of 46.9 cm and 350 seeds
m2. As the frequency increases, the plants
increase their size as they compete to
benefit from the light. Similar findings
Togay et al. (2005) and Sharma and Sing
(1994). The findings obtained in this study
are in agreement with the findings of the
researchers.

RESULTS and DISCUSSION

When Table 3 is examined, the average
plant height of Firat -87 variety is 44.3 cm,
while the average plant height of Sakar
variety is 42.0 cm. Although plant height is
affected by environmental conditions, it is a
feature that is primarily affected by the
genetic structure of the plant. The values

Table 3. Effect of different organic manures on dry bean in inoculation and uninoculation conditions
on the yield parameters of bean”

Treatments Plant Firstpod  Numbers Numbers Numbers Seed yield Harvest Biological 1000

height height of of pod of seed index yield seed
branches  per plant  per plant weight

Sowing

densities

200seed m?  40.33d 18.60d 6.88a 30.48a 37.81ab 2255b 3l4a 7173¢ 42.16 a

250 seed m™ 41.68 ¢ 22.26¢ 6.75a 31.23a 38.38a 2485a 31.75a 783.2b 4131b

300seed m?  43.88b 24.11b 6.05b 30.51a 36.80 b 255.1a 3151a 808.7 b 42.61a

350seedm?  46.91a 26.60 a 5.68 b 27.36 b 30.88¢c 2504 a 28.8b 871.2a 39.48¢

Varieties

Sakar 42.03 b 21.40b 5.65b 30.23a 37.75a 2616a 3259a 803.7 43.25a

Firat-87 44.37a 24.39a 7.03a 29.56 b 34.18b 228.2b 29.14b 786.5 39.54b

*Means in the same column followed by the same letter are not significantly different at p<0.05

Generally, tall plants with large obtained at a plant density of 26.6 cm and
vegetative parts also have high first pod 350 seeds m?2 As the plant density
height values. First pod height is a yield decreases, the plant will not have a problem
criterion depending on genotype and such as using the light, so it will not
environmental factors. In terms of varieties, compete and will not increase its height.
the average height of the first pod was 21.4 Accordingly, it can be said that the first pod
cm and the lowest value was found in Sakar height distance is long in dense planting and
variety, while the highest value was 24.39 shorter in sparse planting. Erskine et al.
cm in Firat-87 variety. The average first pod (1989) reported in their studies that there is
height obtained in plant density applications a close relationship between ecological
varied between 18.6-26.6 cm. The lowest conditions and plant density and first pod
initial pod height value was determined at a height similar to our findings. While the
plant density of 18.6 cm with 200 seeds m- highest number of branches was obtained as
2, while the highest first pod height was 7.03 units plant® from Firat-87 variety, the
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lowest value was realized as 5.65 units
plant™ from Sakar variety. Although the rate
of branching in plants is a kind of feature, it
is affected by planting frequencies and
ecological factors. The varieties used in this
study have different genetic structures,
causing them to form different numbers of
branches depending on the environmental
conditions. When the effect of different
plant density applications on the number of
branches per plant was examined, the
lowest value was obtained from a plant
density of 5.68 seeds plant™* with 350 seeds
m2and it was included in the same group
with a plant density of 300 seeds m=2.
Although the highest value was obtained
with 6.88 seeds plant™ with 200 seeds m?,
the difference between 250 seeds m? was
found to be insignificant. Plants that
compete with each other reduce the number
of branches and use more of their power to
lengthen the plant. For this reason, the
highest branch number value was found in
the lowest plant density. The results
obtained are similar to the reports of Sing
and Ram (1986) and Sharma and Sing
(1994).

In terms of the number of pods per plant,
the lowest value was found in Firat-87
variety with 29.56 pieces™, while the
highest value was found in Sakar variety
with 30.23 pieces. The number of pods
produced by the plants is affected by the
planting frequency depending on the
genotype of the variety. The number of pods
obtained in this study were close to the
values obtained by researchers such as
Tosun and Eser (1978) from similar
varieties. When the effect of different plant
density applications on the number of pods
per plant was examined, it was determined
that the average values varied between
27.36-30.51. The lowest value was obtained
from a plant density of 27.36 seeds plant*
with 350 seeds m, while the highest value
was obtained from a plant density of 30.51
seeds plant® with 200 seeds m?, and the
difference between them was statistically
significant with a plant density of 300 seeds
m and a plant density of 250 seeds m is
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not as important. As the frequency of
planting increases, the plants compete and
they are more prolonged. The number of
pods in undersized plants is expected to be
low. The findings obtained are consistent
with the findings of Sharma and Sing
(1994), Varshney (1992) and
Venkateswarlu and Ahlawat (1993). On the
other hand, Sing et al. (1990) 's findings. It
can be said that such a result is due to the
varieties used by researchers and the
difference in ecological environment.

Depending on the variety, the number of
grain per plant is related to the number of
seeds per pod, as well as the soil, climatic
conditions and planting frequency are
significantly affected. While the highest
seed number value was obtained from Sakar
variety with 37.75 pieces plant™, the lowest
value was determined from Firat-87 variety
with 34.18 pieces plant™. In general, coarse
grained varieties form less grains in the
plant, while small grained varieties create
more grains. The average number of grain
per plant of different plant density
applications varied between 30.88-38.38
pieces plant™. While the number of grain in
the highest plant was obtained from the
application of 38.88 seeds plant® with a
plant density of 250 seeds m, it was in the
same group with a plant density of 200
seeds m2. The lowest number of grain in the
plant was obtained from the application of
30.88 seeds plant™ and 350 seeds m plant
density. The number of grain in the plant
obtained in this study is similar to the
findings of Tosun and Eser (1978) in terms
of the values of the properties of coarse
grained varieties.

While the average grain yield per unit
area obtained from Sakar variety was 261.6
kg dal, the average grain yield per unit area
obtained from Firat-87 variety was 228.2 kg
dal. It is expected that the reaction of
different cultivars at different frequencies
will be different. The average grain yield
per unit area obtained from plant densities
varied between 225.5-255.4 kg da, while
the lowest unit area grain yield was obtained
from a plant density of 200 seeds m?, the
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highest unit area grain yield was obtained
from a plant density of 250 seeds m and
300 and The difference between 350 seeds
m?2 and the plant density was not
statistically significant. As the frequency of
sowing increases in plants, competition
between them increases especially when
they enter the generative phase, the plant
cannot grow and develop sufficiently and
the grains remain thin and the grain yield
per unit area may be low because the plant
cannot fully fill. With the results found
Silim et al. (1990) reports.

In terms of harvest index, Sakar variety
had the highest value with 32.59%. The
lowest value was realized in Firat-87 variety
with 29.14%. It is known that generally
legumes produce enough vegetative parts
but very little grain yield, therefore they
have a low harvest index. In general, the
vegetative failure rate of the grain in
legumes ranges from 2/3 to 1/2. The
average harvest index obtained from plant
densities varied between 28.8-31.75%, the
lowest harvest index was obtained from 350
seeds m2 plant density, the highest harvest
index was obtained from 250 seeds mplant
density and statistically 200 and 300 seeds
m2. The difference between plant density
was insignificant. After a certain sowing
frequency, it can be said that the harvest
index, which is the ratio of grain yield to
biological yield, decreases in plants that
cannot fill their grains sufficiently due to the
high competition between plants in the
generative phase.

Biological yield can also be defined as
total yield or stem + grain yield. Ecological
conditions, breeding techniques and
genotype affect biological vyield. Any
changes that may occur on the vegetative
characters that form the yield elements
(plant height, grain yield per unit area,
number of branches, etc.) also affect
biological yield. While the average
biological yield obtained from Sakar variety
was 803.7 kg da’l, the average biological
yield obtained from Firat-87 variety was
786.5 kg dal. Biological yield averages
obtained from different plant density
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applications varied between 717.3-871.2 kg
da® and the lowest biological yield was
determined from a plant density of 200
seeds m, the highest biological yield was
determined from a plant density of 200
seeds m,

While the average weight of 1000 seeds
of Firat-87 variety was 39.54 g, the average
weight of thousand seeds obtained from
Sakar variety was 43.25 g. Genetic
structures and grain sizes of different
varieties are expected to produce grain of
different weight.

The thousand grain weight averages
obtained in plant density applications varied
between 39.48-42.61 ¢. The lowest
thousand kernel weight value was
determined at a plant density of 39.48 g with
350 seeds m?, and the highest thousand
kernel weight value was obtained at a plant
density of 42.61 g with 300 seeds m and
shared the same rub with a plant density of
200 seeds m. Venkateswarlu and Ahlawat
(1993) reported that sowing frequencies did
not affect thousand grain weights, which
can be said to be due to the differences in
the frequencies used by the researchers and

the response of the cultivars to the
frequencies.
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CONCLUSION

In this study, the effects of four different
sowing densities (200, 250, 300 and 350
seed m) on the yield and yield components
for two winter lentil cultivars (Sakar and
Firat-87) in Mardin conditions. The study
was laid out in a factorial randomised block
design with three replicates at the fields of
Mardin  Artuklu  University, Kiziltepe
Vocational High School in 2012-2013
growing season. In the study were
investigated the effect of planting densities
on the plant height, first pod height,
numbers of branche, numbers of pod per
plant and numbers of seed per plant,
numbers of seed per pod, seed yield per unit
area, harvest index, biological yield and
1000 seed weight. While the highest seed
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yield per area was obtained from second
plant density and Sakar variety with 275.23
kg da?, the lowest seed yield per area was
obtained from first plant density and Firat-
87 variety with 208.83 kg da™.

As a result, it is recommended to apply
250 seeds m for the Sakar variety in lentil
in Mardin and its surroundings.
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The Effect of Humic Acid and Potassium Applications on The
Yield and Yield Components in Chickpea (Cicer arietinum L.)

Abstract

The study was conducted to determine effects of different levels of
humic acid and potassium on the yield and some yield components
in chickpea in 2017 in Mardin city. The experiment was laid out in
a factorial randomised block design with three replications. The
doses were used potassium (0, 10 and 20 kg da™*) and humic acid
(0, 30 and 60 kg da?) in this study. In the study were investigated
the plant height, first pod height, branch number per plant, pod,
seed number and per plant, biological yield, seed yield per unit,
harvest index, 100-seed weight, protein ratio and potassium content
in seed. The results of the study indicated that humic acid and
potassium applications increased significantly the seed yield and
yield components. The highest seed yield was obtained from 20 kg
phosphorus da + 60 kg humic acid da* application as 286.9 kg da-
1
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In general, fallow lands (53702 decares)
occupy an important place in the
agricultural lands in Mardin, as in the
agriculture of the country (TUIK, 2019).
Narrowing down fallow lands and
increasing agricultural production is seen as
an important target in our country's
agriculture. Chickpea is a plant suitable for
planting rotations with cereals in fallow
lands, due to its resistance to low
temperatures (-8 -10°C) and its small
vegetative component, so it consumes less
water. Identifying varieties that adapt to the
ecological conditions of the regions where
it is grown in order to increase productivity
in chickpea production is a very important
factor. The variety characteristics of
chickpeas are more related to the genetic
structure of the variety. Another important
feature to increase the grain yield per unit
area in chickpea farming is to meet the
nutrient requirement of the plant correctly.
The fact that the nutrient in the soil is below
the limit values is one of the important
reasons that reduces the yield and quality.

Potassium, a macronutrient element, has
an important effect on the high yield and
protein ratio in legumes. In addition,
potassium has important effects on plant
metabolism. Since legume plants need more
potassium than other plants, it s
economical to apply potassium fertilizers
even in soils containing high amounts of
potassium. It is known that potassium has
positive effects not only on vyield and
quality, but also on nodule formation,
nitrogen fixation and plant growth.

Leonardite plant nutrients comprising a
substantial portion of the work done to date
in Turkey, low pollutant content, the
existing content on the occasion of humic
acid is more than the potential for use as soil
conditioner. Studies continue in areas such
as the effect of Leonardite on plant yield,
evaluation of organic nutrient content and
humic substance content (Engin et al.,
2012). Humic substances known as fulvates
with low molecular weights within the body
of leonardite are related to chemical
reactions affecting the structural activities
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of plants, while high molecular weight
humic substances called humate change the
physical characteristics of the soil.
According to the results of many scientific
studies, it has been reported that the
usefulness of macro nutrients increases due
to the chemical reactions of humic
substances and humic substances in the soil
and that both micro and nutrient absorption
by plants are adjusted (Karaman et al.,
2012).

This study was carried out in order to
investigate the effects of humic acid and
potassium fertilization in different doses
applied to chickpea plant on yield, some
yield elements and quality.

MATERIAL and METHODS

In the study, Diyar-95 chickpea variety
registered by GAP International
Agricultural Research and Training Center
was used. This variety; It is 50-75 cm long,
33-42 cm first pod height and its average
yield is 150-200 kg. As a source of humic
acid, leonardite containing 50% humic acid
and potassium sulfate fertilizer were used as
a source of potassium.

This study was carried out in the spring
of 2017 growing season in Mardin
province. The province of Mardin, where
the research was conducted, is located in the
Southeastern Anatolia Region and the
altitude of the province is 1150 m, located
at 37° 18 'north latitude and 40° 44' east
longitude. In the region where the study was
conducted, the total annual precipitation for
the LTA in the months corresponding to that
growing season is 229.0 mm, the average
temperature amount is 19.26 °C and the
average relative humidity level is 42.2%.
The amount of rainfall recorded in the 2017
growing season was 271.4 mm and the
average temperature in the same period was
20.42 °C and the average relative humidity
amount was 41.06%, while the total rainfall
and average temperature data for the
growing season were higher than the LTA
data, the relative humidity was below the
long-term average (TSMS, 2019).
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It is seen that the soil samples obtained
from the experimental area are clayey,
slightly alkaline reaction, low organic
matter content, high calcareous, salt-free,
potassium  content  sufficient, and
phosphorus content is determined as low.

The experiment was laid out in a
factorial randomised block design with
three replications. There are a total of
twenty-seven parcels in the study and the
parcels consist of five rows. In the study, the
parcel area was planned to be 5 meters’ x
1.5 meters = 7.5 m? by setting the distance
between the blocks and parcels as 2 m and
the distance between the rows as 30 cm. The
sowing norm is set to 60 plants per square
meter according to Sepetoglu (1996).

In the study, 3 potassium doses (0, 10
and 20 kg da) in the form of potassium
sulfate and 3 different humic acid doses
corresponding to 0, 30 and 60 kg da™* were
used as fertilizers. 14 kg da™* DAP fertilizer
was laid at the sowing time. All the
operations were carried out on 0.9 mx 4 m
= 3.6 m?by excluding the plants within fifty
cm of each row and row heads from the five
rows that make up the parcel as edge effect.
It was made by hand by opening lines with
a marker on October 27, 2017. In the
experimental area, weed control was done
with hoe twice before and after flowering.
Irrigation was not carried out as the study
was aimed at research in dry farming areas.
The trial was hand-harvested on

11.07.2017. Measurement, counting and
blending processes of the harvested plants
were performed and their average values
were obtained. The protein ratio in the grain
was determined by the Kjeldahl method
(Kacar, 1984), the potassium contents of the
plant samples were determined by A.S.S.
(Atomic Absorption Spectrophotometer)
(Lindsay and Norwell, 1978).

In determining the difference between
different potassium and humic acid doses in
terms of yield and yield components in
chickpea, factorial trial design in random
blocks was used by the variance analysis
method, while in determining different
groups, Duncan (5%) Multiple Comparison
Test (Diizgiines et al., 1987) and Costat
package program was used.

RESULTS and DISCUSSION

The average plant height in chickpeas of
different doses of potassium fertilizer
applications varied between 48.9-51.5 cm.
The highest value for plant height was
determined from the control application
with 51.5 cm, and the lowest value was
determined from the potassium application
with 10 kg da! with 48.9 cm. Boulbaba et
al. (2005) stated that high amount of K
application on chickpea growth caused
depressive effect, while Asghar Ali et al.
(2007) stated that the effect of increasing
potassium doses on growth is important.

Table 1. Average of different humic acid and potassium dosage applications in chickpeas and Duncan

Groups

Plant features Potassium Doses Humic Acid Doses

0 kgda? 10 kg da! 20 kg da* 0 kgda? 30 kg da* 60 kg da*
Plant height 515 A 489C 498B 473B 51.2 A 51.7 A
First pod height 34.24 A 3161B 30.73C 32.20 AB 31.80B 3258 A
Num. of branc 5.06 4.93 4.88 458 C 53A 50 B
Num. of pod per plant 2740B 28.03B 2955 A 23.00C 30.50B 3148 A
Num. of seed per plant 28.6B 28.8B 322A 242C 31.9B 334 A
Grain yield 227.1C 244.1B 276.6 A 235.1C 249.1 B 263.4 A
Harvest index 28.6 C 309B 323A 299B 30.6 AB 313 A
100 seed weight 33.43B 33.97B 36.38 A 31.90B 36.20 A 35.60 A
Protein ratio 17.96 C 18.71 B 19.04 A 18.19C 18.52 B 18.99 A
Potassium contents 798.24 C 817.77B 836.41 A 807.86 B 818.81AB 825.75 A
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When the effect of humic acid doses on
the plant height of chickpea plant was
examined, the highest plant height was
obtained from 51.7 cm with 60 kg da*
humic acid application, and the lowest plant
height was obtained as 47.3 cm from 0 kg
dathumic acid application. Shaaban et al.,
(2009) and Kahraman et al. (2017) reported
that humic acid applications increase plant
size.

As can be seen in Table 2, potassium
doses varied between 30.73-34.24 cm in
terms of first pod height, and the highest
value was taken from control plots where no
potassium was applied. The lowest value
was obtained from 20 kg da* potassium
application. It is seen that potassium
application does not have a positive effect
on first pod height. When the table is
examined in terms of humic acid doses, it is
seen that the highest value is 32.58 cm and
60 kg da humic acid application and the
lowest value is 31.80 cm and 30 kg da’?, but
the difference between control application
and 60 kg da™* humic acid application is not
significant. In legumes, it is desirable that
the first legume should be formed from high
in terms of suitability for machine
harvesting. It is very important to develop
varieties and breeding technologies for this.
In this study, it is seen that the variety used
is suitable for this feature and does not
require extra fertilization.

Although the number of branches in the
average plant in potassium applications
varied between 4.88-5.06, the effect of this
application on the number of branches was
found to be statistically insignificant. The
average number of branches in the plant of
humic acid doses ranged from 4.58 to 5.30,
the highest value was determined from 5.30
units of 30 kg da™* humic acid dose, and the
lowest value was determined with 4.58 in
control plots without humic acid. Elkatmis
and Togay (2017) stated that humic acid
applications increase the number of
branches in the plant.

When the effect of potassium doses on
the number of pods per plant in chickpea
plant is examined, it is seen that the highest
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value is obtained from the potassium dose
of 29.55 units and 20 kg da, and the least
number of pods in the plant is 27.40 and 0
kg da! potassium dose applications. Erman
et al. (2012) stated that potassium
fertilization provides an increase in all the
properties examined, Asghar Ali et al.
(2007) stated that the effect of increasing
potassium doses on growth is important, but
the difference between the control
application in the number of pods per plant
and the application of 25 kg da* potassium
is insignificant. When the effect of humic
acid applications on the number of pods per
plant was examined, the highest number of
pods per plant was obtained from the humic
acid dose of 31.48 and 60 kg da, and the
lowest number of pods per plant was
obtained from the control plot as 23.00.
Unsal (2007), Saadati and Baghi (2014),
Elkatmis and Togay (2017) and Kahraman
(2017) report that the application of humic
acid in chickpeas increases the number of
pods.

When the effect of potassium doses on
the number of grains per plant in chickpeas
is examined, the highest value is 32.2 units
plant? with 20 kg da* potassium, the lowest
number of seeds in the plant is obtained
from parcels without potassium applied
with 28.6 units plant™, but the same as 10
kg da! potassium application. took place in
the group (Table 1.) The number of grains
per plant; It is affected by both varieties and
agricultural practices. It is understood from
the results that potassium applications
increase the number of seeds per plant
parallel to the number of pods per plant.
When the effect of humic acid doses on the
number of grains per plant was examined,
the highest value was obtained with the
amount of humic acid dose of 33.4 units
plant? and 60 kg ha, and the value of the
minimum number of grains per plant was
obtained from control plots without humic
acid application with 24.2 units plant™.
Unsal (2007) and Elkatmis and Togay
(2017)  reported that humic acid
applications have a positive effect on the
number of grains per plant in chickpeas.
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As can be seen from Table 1. The
average grain yield per unit area of different
potassium fertilizer applications varied
between 227.1-276.6 kg da® and the
maximum value was determined from 20 kg
da® potassium application and the
minimum value was determined from 0 kg
da! potassium (control) application. Singh
et al. (1994), Tomar et al. (2001), Asghar
Ali et al. (2007) and Erman et al. (2012)
knew that potassium fertilizer applications
increase grain yield. In addition, Asghar Ali
et al. (2007) stated that the highest benefit
in potassium fertilizer doses applied to
chickpeas was obtained from potassium
application of 15 kg dal. The results
recorded in the trial are consistent with the
results of the researchers. When the
efficiency effect of humic acid fertilizer at
different doses per decare was examined,
the highest value was obtained from 263.4
kg da?! and 60 kg da? humic acid dose,
while the lowest value was determined from
235.1 kg da humic acid application. Unsal
(2007), Saadati and Baghi (2014), Elkatmis
and Togay (2017) and Kahraman (2017)
stated that the application of humic acid
increased the grain yield per unit area.

Considering the data in Table 1 in terms
of potassium doses, the maximum harvest
index average was obtained from 20 kg da*
potassium application with 32.3%, and the
minimum harvest index average was
obtained with 28.6% and 0 kg da*
potassium application. Erman et al. (2012)
reported that  potassium  fertilizer
applications increased the harvest index
compared to the control. When the effect of
humic acid doses in terms of harvest index
was examined, the highest value was found
as 31.3% from the amount of humic acid
dose of 60 kg da, while the lowest value
was obtained from the parcels without
humic acid with 29.9%.

The average weight of 100 grains
obtained from potassium doses was
between 33.43-36.38 g. While the highest
100 grain weight value was obtained from
20 kg da! potassium application, the lowest
100 grain weight was determined from the
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parcels without potassium application.
Tomar et al. (2001) and Kumar et al. (2005)
stated that increasing doses of potassium
significantly increased the weight of 100
grains. While the average weight of 100
grains of different humic acid doses varied
between 31.90-36.20 g, the highest value
was obtained from 30 kg da humic acid
dose, but the difference between 60 kg da*
humic acid application was not significant.
The lowest value was obtained from 0 kg
da* humic acid application.

When the potassium doses applied in
terms of protein ratio in the grain were
examined, the highest protein ratio was
obtained from potassium application with
19.04% and 20 kg da, while the lowest
protein ratio was obtained from control
plots with 17.96%. Tomar et al. (2001) and
Asghar Ali et al. (2007) stated that
potassium  fertilization in  chickpeas
increases the protein content in the grain.
The researchers' reports support the results
of this study. The average protein ratio of
humic acids in different doses applied to
chickpea plant varied between 18.19-
18.99%. While the highest protein ratio in
the grain was obtained from 60 kg da*
humic acid application, the lowest ratio was
found in 0 kg da* humic acid application.
Saadati and Baghi (2014) and Elkatmis and
Togay (2017) reported that as the humic
acid doses increased, the protein ratio in
chickpeas increased.

The average potassium content of the
grain obtained from different potassium
fertilization doses varied between 798.24-
836.41 mg. The highest potassium content
was recorded from 20 kg da! potassium
administration and the lowest value was
recorded from 0 kg da! potassium
administration. Tomar et al. (2001) reported
that increased potassium application in
chickpea plant significantly increased the
potassium content in the grain. The findings
obtained in this study are in agreement with
the findings of the researcher. The average
potassium content of the grain taken from
humic acid applications varied between
807.86 and 825.75 mg. While the highest
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potassium content was obtained from 60 kg
da* humic acid application, the difference
between 30 kg da* humic acid application
was not significant. The lowest potassium
content was obtained from 0 kg da™* humic
acid application. Unsal (2007), Sarwar et al.
(2013) stated that humic acid fertilization
increases potassium intake in chickpeas,
while Alak and Miftioglu (2014)
investigated the effect of humic acid
applications on available potassium in corn
plant, and that the amount of potassium that
can be taken by the plant increased
numerically as the amount of humic acid
increased, but this increase was statistically
significant. They stated that it was not.

ACKNOWLEDGMENT
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CONCLUSION

The highest unit area yield, 286.9 kg da
1 with 20 kg da®. It was obtained from
potassium + 60 kg humic acid da®
application. Single seed control plots at the
lowest value in terms of yield of 197.3 kg™
Turkey and is as found values are
significantly above the world average.

Although potassium was seen at a
sufficient level in the soil analysis results in
the area where the study was conducted, it
was observed that all features except the
first pod height, plant height and branch
number were positively affected by
potassium applications. It has been
observed that chickpea, which is a legume
plant, requires more potassium than other
plants like other legumes, and the
application of potassium fertilizers even in
soils containing high amounts of potassium
brings positive results. It has also been
determined that fertilizer applications with
sufficient levels of humic acid provide
significant increases in the vyield and
characteristics closely related to the
chickpea vyield. As a result, 20 kg of
chickpeas in and around da™* potassium + 60
kg humic acid da* dose application can be
recommended.
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Effects of VVarious Levels of Luteinizing Hormone and Caprine
Follicular Fluid on In Vitro Embryo Production of Shami Goat

Abstract

In the current study, the hypothesis of the effects of luteinizing
hormone (LH) and follicular fluid (FF) derived from follicles of
varying size on in vitro embryo production of the Shami goat breed
were tested. The caprine follicular fluid (cFF) was obtained from
healthy female’s ovaries by aspiration method and classified into
two main classes (follicles with a diameter of < 2mm and >3mm).
The resulting cFF was added to the culture medium TCM-199
through six Treatments (A, B and C with a source of follicle size of
<2mm; D, E and F with a source of size of >3mm). LH was added
only to four of the previous Treatments with the levels of 50 ug ml°
1 (B and E) and100 pg ml* (C and F). Results of the study showed
that the oocytes incubated in Treatment F achieved a clear
superiority (p=0.001) in the rates of maturation (87.0%),
fertilization (80.0%) and cleavage (82.3%). The oocytes incubated
in the same Treatment (F) continued to outperform (p= 0.006) by
achieving the best rates across cleavage stages at 2-16 cell (16%;
the lower value of arrest) and blastocyst (42%). Significant
differences (P=0.03) were observed among the rates of Type
lembryos (the highest rate: 45.3%; Treatment F) and Type 3
embryos (the highest rate: 45.1%; Treatment A). No significant
differences were observed in the rates of morula and Type 2
embryos. It is advised to add 15% of the cFF derived from follicles
with a diameter of >3mm and 100 pg of LH ml* in the maturation
media to obtain higher rates of maturation and cleavage of goat
oocytes.
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INTRODUCTION

Shami goat is one of the five best
international goat breeds that characterized
by the production of milk and the ability to
give birth twice a year in appropriate
environment. The breed raising goes back to
the original and local habitat in Syria, from
about 70 years it was exported to Cyprus to
raise the level of the Cypriot goats in terms
of production efficiency of meat and dairy.
Due to the economic importance of goat
breeds, there has been a great deal of
research related to raising the productivity.
In the field of assisted reproductive
techniques (ART), many studies have been
carried out concerned with increasing the
yield of in vitro-produced embryos of this
breed with the aim of producing individuals
who are productively superior and have a
high genetic potential.

FF is an important natural biological
media due to the richness in steroid
hormones in addition to nutrients and
growth factors (Tripathi et al., 2015). FF
plays the primary regulating role in the
growth and development of oocyte during
the folliculogenesis stage until the oocyte
acquires the developmental competence in
preparation for fertilization and subsequent
divisions. LH is a glycoprotein hormone
that is secreted with follicle-stimulating
hormone (FSH) by the anterior pituitary
gonadotrophs (Nedresky et al., 2020). LH
plays the main role in folliculogenesis and
oocyte maturation and the timing of
exogenous LH activity administration in
controlled ovarian stimulation (Filicori et
al., 1986).

This study aimed to compare the
combined levels of LH and source of cFF to
determine which treatment that are capable
of maturation, fertilization and cleavage of
Shami goat oocytes. In addition, this study
aimed to study the embryo quality.

MATERIAL and METHODS
Animals and ovaries collection

The ovaries were collected from the local
slaughterhouses in the city of Aleppo. The
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ovaries were selected from healthy females
whose ages ranged between 2-4 years;
during the breeding season. The ovaries
were kept in saline solution (9%) in a
specially designed thermos at 39 °C. The
ovaries were transferred directly to the
biotechnology laboratory at the University
of Aleppo - Faculty of Agriculture within a
period not exceeding 1 hour during each
collection process.
Oocytes collection

The oocytes were obtained by the slicing
method, where many incisions were made
in several directions on the entire surface of
the ovary by a special blade in several
directions. After words, the ovaries were
washed with TCM-199 culture medium
supplemented with heparin at 9 °C. The
resulting solution was received in Petri
dishes. The oocytes (cumulus oophorus
complexes (COCs) were examined under a
microscope at 300x magnification and
collected by the micropipette. Healthy
oocytes surrounded by more than three
layers of cumulus cells were selected for
further work.
cFF collection

According to the size of the follicle, the
cFF was aspirated by a 5 ml syringe
connected to a needle. The total cFF was
received in test tube and centrifuged for 10
minutes and kept at a temperature of 12 °C
for further use.
Experimental design

According to the source of cFF, the size
(diameter) of the follicle was assigned in
two basic classes: <2 mm, and > 3 mm. The
levels of the LH and the volume of the cFF
added to the culture medium TCM-199
were determined according to six
Treatments as shown in Table 1. The two
groups A and D were considered as control
groups to determine the effect of the cFF
source on the studied traits. The experiment
follows the one-factor experimental design
(levels of LH and source of cFF on a set of
traits (IVM, IVF, cleavage and embryo

quality).
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Table 1. Levels of the LH and the volume of the cFF added to the culture medium TCM-199

Levels and volumes A
LH (ug /ml) -
cFF: <2 mm (ml) 15

cFF: >3 mm (ml)

B C D E F
50 100 50 100
15 15 - -

- - 15 15 15

In vitro maturation (VM)

The oocytes were subjected to IVM as
described previously by Dos Santos-Neto et
al. (2020) with some modifications. Briefly,
COCs were washed three times in TCM
HEPES and twice in TCM-199
supplemented with 0.25 mmol I"! sodium
pyruvate, 2 ng ml* epidermal growth factor
(EGF), 5 ng ml! follicle stimulating
hormone (FSH) and penicillin/streptomycin
(200 U ml?! penicillin, 200 pg ml?t
streptomycin). Each Treatment was added
to the previous formula of maturation
(TCM-199, Earle’s salt with L- glutamine
and sodium bicarbonate; Invitrogen, USA)
so that the final volume became 100 ml.
Oocytes were matured in groups of 5 per 50
pl droplets in culture dishes under mineral
oil. Incubation lasted for 27h at 39 °C and
5% CO2 in air with 100% humidity.

In vitro fertilization (IVF)

Following maturation, oocytes were
transferred to TCM-199 maturation
medium supplemented with 300 IU ml?
hyaluronidase. Next, a gentle pipetting was
done to remove surrounding cumulus cells
of oocytes and washed three times in
Tyrode’s albumin lactate pyruvate (TALP).
Straws of frozen semen of proven Shami
bucks were used in IVF. The sperms have
undergone a capacitation process. Briefly,
the semen was washed in TALP medium
and centrifuged twice in a Percoll gradient
(2 ml at 45% over 2 ml at 90%) for 25 min
at 700 Xx g at room temperature. The viable

g (u.

spermatozoa at the bottom were collected,
washed in TALP and subjected again to
centrifugation at 200 Xx g for 18 minutes at
room temperature. The resulting aliquots of
spermatozoa were diluted to give a
concentration of 5 X 10° spermatozoon/ml.
Afterword, the final concentration (2 X 108
spermatozoon ml™?) was obtained by adding
250 pl of the previous suspension in TALP
medium to each fertilization well. COCs
were incubated for 24 h in 5% CO in
humidified air at 39 °C (De Oliveira
Bezerra et al., 2019; with some
modifications). After the incubation period,
the fertilized oocytes (zygotes) were
investigated by the emergence of the two
pronuclei. A microscope with a
magnification of 300X marginations was
used for this purpose.

In vitro culture (IVC)

IVC took place according to Vajta et al.
(1999) with some modifications. Very
briefly, the presumptive zygotes were
washed three times in 100 pl modified
synthetic oviduct fluid (SOF) HEPES
medium before being transferred to the SOF
culture media droplets (in groups of 1-3
zygotes ul’t medium). Within 48 hours of
culture up to the eighth day, embryos were
investigated in different stages (2-16 cell,
morula and blastocyst; Figure 1). Embryo
culture took place under mineral oil in a
humidified atmosphere of 5% CO> and 5%
O2 and 90% N at 39 °C.
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Figure 1. Stages of Shami goat early embryos. A: 2-4 cell stage, B: morula, C: blastocyst
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Determination of embryo quality
Embryo quality was determined into three
main classes based on Wintner et al. (2017);
(Figure 2) with some modification as
follows:

A

-Type 1. cells are of equal size; no
fragmentation is seen.

-Type 2: cells are of equal size; minor
fragmentation only.

-Type 3: cells are of equal or unequal size;
fragmentation is moderate to heavy.

Figure 2. Types of Shami goat early embryos. A: Type 1, B: Type 2, C: Type 3

Statistical analysis

All values were expressed as percentage.
Differences between parameters were
evaluated by Pearson Chi-square of
contingency tables. All statistical analyses
were conducted using SAS Institute Inc.
(2017) statistical package. The difference
between rates of different traits was
evaluated by using Fisher exact test.
Chemicals and reagents

All chemicals, reagents and media
constituents were purchased from Sigma-
Aldrich Chemicals, USA.

RESULTS
IVM, IVF and cleavage

The results of IVM, IVF and cleavage for
different Treatments are presented in Table
2. The rates of oocytes at M-11 stage differed
significantly (p=0.0001) among the six
treatments. The oocytes matured in
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Treatment F achieved the highest rate (87.0
%), while the lowest rate was in Treatment
A (53.1%). Similarly, the rates of IVF
(zygote) in the six groups differed
significantly (p=0.0001). The oocytes
matured in Treatment F achieved the
highest rate (80.0 %). In cleavage stage, the
oocytes incubated in treatment F continued
to outperform the rest of the other groups
(82.3%; p=0.001). Despite the significant
superiority, the difference did not exceed
19.3 % between oocytes of Treatments F
and A. On the other hand, the differences
between the rates for the three traits
between the two control groups (A and D
Treatments; without LH supplementation)
were not proven, despite the superiority of
the oocytes in group D (55.1%; M-I,
52.6%; zygotes, 63.7%; cleavage) over that
of group A (53.1%; M-II, 50.0%; zygotes,
63.0%; cleavage).
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Table 2. Rates of M-I11, IVF and cleavage of Shami goat oocytes under the influence of LH and cFF

levels
Incubated

goFll;ce LH level oocytes M-I11- oocytes Zygotes Cleaved oocytes

NO NO % NO % NO %
A: S 2 a a a
mm - 305 162 53.1 81 50.0 51 63.0
B:<2mm 50 pg/ml 320 186 58.12 95 51.1° 62 65.3?
C:<2mm 100 pg/ml 335 208 62.1° 110 52.9 72 65.5°
D: >3 mm - 352 194 55.12 102 52.6° 65 63.7°
E:>3mm 50 pg/ml 341 263 77.1° 165 62.7° 119 72.1°
F:>3mm 100 ug/ml 316 275 87.0° 220 80.0° 181 82.3°

0.0001 0.0001 0.001

Values with different superscript (a and b) within the same column are significantly different at the assigned probability for each column

Embryo stage

It is evident from the data of Table 3 that
the arrest rates of 2-16 cell embryos stage of
oocytes incubated in Treatment A were the
highest (45.1%; p=0.0001) compared to the
rest of the groups, while the oocytes
incubated in Treatment F showed the lowest
rate of arrest of 2-16 cell stage embryos
(16.0%). Upon the morula stage, an increase
in the rates was observed for the oocytes of
the two Treatments E (43.7%) and F (42%)
compared to the rest of the groups without

significant difference. Down to blastocyst
stage, the oocytes incubated in the two
Treatments F and E achieved the highest
rates (42.0% and 38.7% respectively;
p=0.006). The lowest rates were at the
oocytes in the two Treatments A and B
(21.6% and 24.2% respectively). Also, a
difference in the rates of blastocyst was
observed between the oocytes of the control
A and D Treatments, the difference was
4.6%.

Table 3. Rates of 2-16 cell, morula and blastocyst stages of Shami goat cleaved oocytes under the
influence of LH and cFF levels

CEF Cleaved Embryonic stage status
source LH level oocytes 2-16 cell Morula Blastocyst
NO NO % NO % NO %
A: <2 mm - 51 23 45,12 17 33.3 11 21.62
B:<2mm 50 ug/ml 62 25 40.3 22 35.5 15 24.2°
C:<2mm 100 pg/ml 72 29 40.3 25 34.7 18 25.0°
D: >3 mm - 65 22 33.8° 26 40.0 17 26.2°
E:>3mm 50 pg/ml 119 21 17.6° 52 43.7 46 38.7°
F:>3mm 100 pg/ml 181 29 16.0° 76 42.0 76 42.0°
0.0001 NS 0.006

Values with different superscript (a and b) within the same column are significantly different at the assigned probability for each column

Embryo quality

Data in Table 4 indicate that the embryos
resulting from B Treatment achieved the
highest rates in the Type 1 embryos (45.3%;
p=0.03) followed by the E Treatment
oocytes (38.7 %). Regarding Type 3
embryos, the rate of embryos in Treatment
F oocytes decreased to a value of 23.2%
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(p=0.03), while the rate increased for
Treatment A oocytes (45.1%). In Type 2
embryos, no significant difference was
observed in the rates. In general, the
difference  between the highest (B
Treatment; 40.3%) and lowest value (A
Treatment; 25.5) was 14.8%.
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Table 4. Rates of Type 1, Type 2 and Type 3 of Shami goat early embryos under the influence of LH
and cFF levels

Cleaved
goFlIJ:rce LH level oocytes Type 1 Type 2 Type 3
NO NO % NO % NO %
A: <2 mm - 51 15 29.42 13 25.5 23 45,12
B:<2mm 50 pg/ml 62 17 27.42 25 40.3 20 32.3
C:<2mm 100 pug/ml 72 22 30.6° 22 30.6 28 38.9%
D: >3 mm - 65 19 29.28 25 38.5 21 32.3
E:>3mm 50 pug/ml 119 46 38.7° 34 28.6 39 32.8
F:>3mm 100 pg/ml 181 82 45.3¢ 57 315 42 23.2¢
0.03 NS 0.03

Values with different superscript (a, b and c) within the same column are significantly different at the assigned probability for each column

DISCUSSION

In general, the two main mechanisms of
LH and FF are that the first breaks the
dormant phase of the oocytes, which are
often arrested in the germinal vehicle phase
(GV), while the FF is the normal
environment for the development of
oocytes in the follicle (in vivo).

In the current study, it became evident
that the oocytes incubated with a mixture of
100 pg /ml LH and 15 ml cFF of >3 mm
follicle size source (Treatment F) were the
superior in IVM, IVF, cleavage and Type 1
embryo rates compared to the rest of the
groups (Tables 2, 3 and 4). The current
results can be traced back to a set of factors
and scenarios under which both the LH and
the FF work. During the process of nuclear
maturation, LH surge releases oocytes from
meiotic prophase arrest. Thus, the oocytes
will be induced to resume the meiosis and
complete of the first meiotic division
(Mehlmann, 2005). More clearly, inside the
follicle, when LH signals start to progress,
the G protein will be activated by binding
the mural granulosa cell LH receptor
(LHR). This will result in the activation of
the cyclic adenosine mono phosphate
(CAMP). The final target in this scenario are
the EGF network, CNP/NPR2 system and
gap junctions (Conti et al., 2012; Jaffe and
Egbert, 2017).

Another mechanism by which LH may
enhance the oocytes IVM is through
modifying the nutritional environment to
increase the energy available for the oocyte
to support subsequent development in
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fertilization and cleavage (Harper and
Brackett, 1993). The net metabolism effect
of LH exposure during maturation period
could be shown as increased glycolysis
combined with increased mitochondrial
glucose  oxidations and  increased
tricarboxylic acid (TCA) cycle activity
within - cumulus cell-enclosed oocytes
(Zuelke and Brackett, 1992). In the context
of ART, most studies are concerned with
the main role of LH in the stage of
maturation and the effect on the
developmental component of oocytes only.
By comparing the results of our study with
some studies, in a previous study of the
author (Mardenli, 2020), two levels of LH
were added to maturation media (TCM-99),
the IVM maturation rates of sheep oocytes
were 57.69% (50 pg/ml LH) and 78.43 (100
pg/ml LH) respectively. In a study conduct
by Dinopoulou et al. (2016), the rates of
maturation, fertilization and cleavage under
the effect of LH (1.5 IU/ml) were 47.5%,
33.8% and 45.5% respectively. By adding
the LH (0.05 mg/ml) combined with
cysteamine, Silva et al. (2010) obtained
cleavage rates ranged between 84% and
90% and blastocyst rates ranged between
28% and 40% respectively. At a
concentration of 0.1 Ul/ml r-LH, Accardo et
al. (2004) obtained rates of 60.7%, 55.2 and
27.0 for IVM, cleavage and Dblastocyst
respectively.

On the other hand, the biochemical
constituents of the FF surrounding the
oocytes in a period of growth are the factors
that determine the quality and the level of
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subsequent  developments to initiate
subsequent I\VF stages (Leroy et al., 2004).
Moreover, in the very complex follicle
wave scenario, the follicles that are eligible
for follow-up in development processes are
determined according to a system governed
by the secretion of FSH according to
specific levels of estradiol, insulin-like
growth factors (IGFs), and inhibin/activin
peptides (Ginther et al., 2001).

Also, our current results can be attributed
to the fundamental relationship through
which the timing of LH action and the
content of FF are determined with temporal
follicle development. Although FF is rich in
all the elements and compounds that
support the developmental competence of
oocytes to complete their nuclear and
cytoplasmic maturation, FF at the same
time contains compounds that inhibit
maturation (inhibin A and inhibin b) and
this is related to the dynamic follicular wave
scenario, according to which the dominant
follicle is chosen (Wen et al., 2006). In
relation to FF, LH is necessary in the
selection of the dominant follicle. This
dominance was more clear in cattle by an
increasing dependence of the follicle on LH,
mainly at the signaling and transcription
levels (Fayad et al., 2004; Mihm et al.,
2006). Some studies advise against
introducing FF into the maturation medium
at rates exceeding 50% due to the high
arrest rates of the oocytes during IVM.

The addition of FF up to 60% to the
maturation medium led to the inhibition of
the cytoplasmic and nuclear development of
the oocytes due to coagulating the cumulus
cell mass by fibrin-like substance in FF. The
lower-dose (10%) stimulated both the
maturation and developmental competence
of the oocytes (Kim et al., 1993). Using
porcine follicular fluid (pFF) derived from
small follicles (2 to 5 mm) led to IVM rates
similar to the rates of in vivo matured
oocytes (Naito et al., 1988; Naito et al.,
1989). The results of our current study were
relatively higher than those of Dell’ Aquila
et al. (1997) who used an equine FF
aspirated from follicles with diameters of
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<3 mm (68.5%, 8% and 11.5% for VM,
IVF and cleavage respectively). In the study
of Ikeda et al. (1999), the rates of nuclear
maturation, cleavage and blastocyst of
oocytes matured in bovine FF (aspirated
from small follicles (2-5 mm in diameter))
were 70%, 65% and 23% respectively .The
previous results support the hypothesis of
positive support of the FF derived from
relatively large follicles, which explains the
superiority of the control group D over the
other control group A in our study for most
of the studied traits although this superiority
was relatively simple. Addition of 0.023 U
/ ml LH to TCM-199 media resulted in IVM
rate of value 95.68% (Barakat et al., 2012).
In literature, the study of factors affecting
the quality of embryos is not clearly studied,
and there is still some ambiguity
surrounding the mechanism of influence.
The results of our study (Table 4) suggested
the prolonged effect of FF source and LH
on quality. Logically, the developmental
competence of the oocytes develops with
the advancement of the oocytes and the
follicle by growth and the increase in the
volume of the FF, which provides the
oocytes with all the components that this
ability acquires (Da Broi et al., 2018). In
general, many studies have indicated that
the quality of the embryo is affected by a set
of factors such as the nutritional status of
the female (Ashworth et al.,, 2009;
Chundekkad et al., 2020), the reproductive
status of females (Twigg-Flesner et al.,
2014), the dominant follicle and dynamic
follicular wave (Webb and Campbell,
2007), the characteristics of the semen
(Kusumaningrum et al., 2015) and the vital
characteristics of the sperm used in
fertilization (Ervandi et al., 2013; Chapuis
etal., 2017).

CONCLUSION

It is concluded from the results of the
current study that the maturation of goat
oocytes in a combination containing 100 pg
/ml LH and 15% cFF of >3 mm follicle size
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improves the rates of maturation, cleavage
and the quality of the resulting embryos.
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Turkey in Van Conditions

Abstract

This study was conducted to determine cultivars which grown at
Van Giirpinar ecological conditions and their some important
agricultural and plant properties in 2013 year in center of Giirpinar.
In the study was used 13 cultivars which officially registered such
as Bulduk, Akm, Goynilk, Karacasehir 90, Arslan, Ozdemir,
Onceler, Battal, Ziilbiye, Goksun, Akman 98, Akdag and Giingor
and 2 genotypes (Gevas 1 and Gevas 2). The trial was conducted
by using randomized complete blocks design with the three
replications. In the study were investigated sowing times on plant
height, first pod height, numbers of branches, numbers of pod per
plant and numbers of seed per plant, numbers of seed per pod, seed
yield per unit area, harvest index, biological yield and 1000 seed
weight. While the highest seed yield per area was obtained from
Bulduk varieties with 360.4 kg da™, the lowest seed yield per area
was obtained from Onceler with 201.6 kg da™.
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INTRODUCTION

Animal-based foods have an important
place in meeting the protein need (Celim
and Giilser, 2020). Unbalanced and
malnutrition is one of the important
problems in our country as well as in the
world. It is increasingly important to feed
the growing world population in a balanced
way. Approximately 2/3 of the population
in the world cannot get enough protein. It is
necessary to get enough protein,
carbohydrate and vitamins for a balanced
diet. The plant stems are also a valuable
animal feed as they contain plenty of
protein. Dry Bean is one of the most
important protein crops in Turkey (Togay et
al., 2004; Togay et al., 2008). Dry beans are
an edible legume plant rich in vitamins A, B
and D as well as having a high protein
content of 19-31% (Adams et al., 1985). In
addition, bean straw with a high protein
content is an important source of roughage
for our region, which is one of the livestock
centers.

Edible grain legumes are in the Fabaceae
family. The family is the largest of the
flowering plant families (Ozgelebi and
Erman, 2021). Of the grain legumes grown
for food, dry bean comes foremost on the
global scale with 33.066 million ha of
sowing area and 289.026 million tons of
produce, whereas in Turkey, it ranks third
with its 88.899 ha of sowing area and
225.000 tons of produce; the mean global
yield is 87.4 kg ha, whereas this parameter
is 253.1 kg ha for Turkey (Anonymous,
2019). Dry bean is a major crop grown on
fine texture alkaline soils in Turkey.

Increasing the grain yield per unit area;
It depends on the use of high-quality seeds
of high-yielding, well-adapted varieties and
the development of suitable growing
techniques for these varieties. Increasing
the production of edible legumes with the
development of irrigation possibilities for
the province of Van, which has a high
fallow land, will undoubtedly contribute to
the local people both economically and
socially. Legume plants can benefit from
the free nitrogen of the air by living in
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partnership with Rhizobium bacteria. Thus,
the supply of nitrogen, which is one of the
important factors limiting productivity in
agriculture, is not a problem for legumes. In
this way, the amount of nitrogen detected by
beans every year is 50 kg ha? (Sepetoglu,
1992). As the second product, beans
provide nitrogen accumulation in the soil
and increase in yield for the crops planted
for winter after it.

This work area is registered in Turkey
with some varieties of beans were grown
extensively and the two genotypes yield for
some performance characteristics are
determined.

MATERIAL and METHODS

The research was conducted in Giirpinar
district of Van. Thirteen registered bean
varieties  (Bulduk, Ak,  GOynik,
Karacasehir 90, Arslan, Ozdemir, Oneler,
Battal, Ziilbiye, Goksun, Akman 98, Akdag
and Giingdr) and 2 local genotypes (Gevas-
1 and Gevas-2) were used in the trials.
Gevas 1: It is an early variety and its grain
color is white, in the form of a rooster grain.
It is a virus tolerant genotype that is
resistant to bacterial diseases.
Gevas 2: Gevas 2 genotype is an early
variety. The grain colors are white and the
grain type is dermason. It is a virus tolerant
genotype that is resistant to bacterial
diseases.
Bulduk: It was registered by the Parade
Zone Agricultural Research Institute in
2008. The color of the broad bean is light
green and the grain skin color is white. It is
resistant to bacterial diseases and tolerant to
the virus.
Akin: Gegit Kusag1 was registered by TAE
in 2009. Dwarf development nature, white
color and the shape of a rooster.
Goyniik: The Passage Zone was registered
by TAE in 1998. Its development is stunted
and steep. Flower color is white, grain type
IS rooster, grain color is white. It is a virus
tolerant genotype that is resistant to
bacterial diseases.
Karacasehir-90: The Passage Zone was
registered by TAE in 1990. It is a half-



ISPEC Tarim Bilimleri Dergisi, 5(3): 585-597, 2021

wrapped variety. Flower color is white,
grain type is small plump, grain color is
white. It is a virus tolerant genotype that is
resistant to bacterial diseases.

Arslan: It was registered by ITAS in 2008.
It is an early variety with a dwarf nature, its
grain color is white and dermason grain. It
is a virus tolerant genotype that is resistant
to bacterial diseases.

Ozdemir: It was registered by ITAS in
2008. This type is semi-yellowing kidney
bean type in the form of a violet colored
grain on red brown.

Onceler: The Parade Zone was registered
by TAE in 1998. Its development is stunted
and steep. Flower color is light lilac, grain
type kidney bean, grain color is variegated
on beige background. It is tolerant to viral
diseases and medium tolerant to bacterial
diseases.

Battal: It was registered by ITAS in 2009.
Its development is stunted and steep. Its
grain color is beige. It is a summer and early
variety. It is tolerant to viral diseases and
medium tolerant to bacterial diseases.
Ziilbiye: It was registered by the Black Sea
Agricultural Research Institute in 2002. It is
a summer variety with high yield. Seed
color is white and its shape is rooster. It is a
genotype that is not resistant to viral
diseases but resistant to bacterial diseases.
Goksun: Eastern Mediterranean was
registered by TAI in 2009. This type is

early, semi-yellowish, grain color is white,
grain shape is plump. It is a virus tolerant
genotype that is resistant to drought and
bacterial diseases.

Akman-98: Passage Zone was registered
by TAE in 1998. It is a semi-yellowing,
medium early variety. The grain color is
white; the grain type is dermason. It is a
virus tolerant genotype that is resistant to
bacterial diseases.

Akdag: It was registered by the Black Sea
Agricultural Research Institute in 2002. It is
a summer variety with high yield. Seed
color is white and its shape is rooster. It is a
genotype that is not resistant to viral
diseases but resistant to bacterial diseases.
Giingor: It was registered by DAGKAE in
2006 through selection. Semi-yellowing,
plant height 80-90 cm, flower color white,
grain color white and 100-grain weight 60-
65 g.

In the province of Van, Giirpinar district,
Eastern Anatolia Region, Van center in the
north, Bagkale district in the east, Hakkari
province in the south and Catak district in
the west are located in the province of Van
where the research was conducted. The
altitude of the district is 1752 m, and it is
located at 380 19 'north latitude and 430 24
east longitude. Trial fields are located in the
south east of Lake Van and 16-17 km from
the lake edge. Terrestrial climate prevails in
Giirpinar district of Van province.

Table 1. The average of Giirpinar district of Van for long years and some climate data for 2013

Precipitation (mm)

Average temperature (°C)

Relative humidity (%)

Months 2013 Long term 2013 Long term 2013 Long term
June 8.6 18.6 18.9 18.2 44.6 49.3

July 0.0 5.0 23.3 22.3 34.9 44.1
August 0.0 3.3 215 21.9 40.1 42.2
September 8.7 13.8 17.4 17.2 36.4 44.1

Total 17.3 40.7

Average 20.2 19.9 39.0 44.9

The winter season is cold and covered
with snow, while the summers are cool and
dry. Due to the fact that the district is close
to the shore of Lake Van in terms of location
and its plain extends to the lake, it is warmer
than the inland parts with the positive effect

587

of the lake. The fact that the soil surface is
covered with snow during the winter
months is an important factor in the
reduction of cold damages in winter
planting. The climate data for the months
covering the period in which the experiment
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was carried out and the average for long soil where the experiment was established
years are given in Table 1. In the region were made in Van Commodity Exchange
where the research was conducted, the Soil Plant Water Analysis Laboratory and
annual precipitation amount related to the the analysis results are given in Table 2.

average of long years in the growing season According to the results of the soil
is 40.7 mm, the average temperature is 19.9 analysis, it was determined that the soil
°C, and the average relative humidity is samples taken from the research area have
44.9%. The amount of rainfall in the 2013 clayey-textured, slightly alkaline reaction,
growing season is 17.3 mm. Average low organic matter content, high calcareous
temperature is 20.2 °C and average relative in terms of lime content, salt-free, and
humidity is 39.0% (TSMS, 2013). Some sufficient potassium content. Phosphorus
physical and chemical analyzes of the soil content was found to be moderate (Table 2).

samples taken from different depths of the

Table 2. Some properties of the <2 mm fraction of the top 20 cm of soil used for site

Soil properties 2011
Texture Clay-loam
pHA 7.24
Clay (%)® 50.30
CaCOjs (%)° 19.50
Olsen soil test P (ppm)P 3.46
Total salt (%)F 0.014
Organic matter (%)" 1.66

A1:2.5 soil : water, ® Bouyoucos (1951), € lime by calcimetric methods, ° Olsen et al. (1954), ERichard (1954), F Jackson (1962)

According to the soil analysis results, it excluded as edge effects (Ceylan and
is seen that the soil of the trial area has clay- Sepetoglu, 1979). Measurements and
loam textured and lime content high. It was weighting were made on an area of 1.5 m x
determined that the soil was salt-free in 3 m = 45 m? Sowing, harvesting and
terms of salt content and neutral pH. It has threshing were done by hand. In the autumn
been determined that in all layers of the soil, of 2012, the trial area was driven deeply. In
it is poor in terms of organic matter and the spring of 2013, a second outcrop was
nitrogen content, useful phosphorus content tied, followed by a duplication by pulling a
is less at 0-20 cm, and potassium is very low disc harrow and the seed bed was made
at the same depth. ready for planting. The transplantation

The experiment was carried out in 2013 process was made manually by opening
according to the randomized blocks design lines with a marker. 2-3 kg nitrogen and 5-
with three replications. There are a total of 6 kg da* phosphorus are sufficient in bean
45 parcels in the trial. Each parcel is 5 rows, cultivation. DAP fertilizer was given to the
in parcels it is 10 cm above the row and the soil at planting, equivalent to 15 kg per
distance between rows is 50 cm. A space of decare for the application plots. The
2 m has been left between the parcel and the planting process of the experiment was
block. Parcel area; It has been arranged as carried out on 01.06.2013 in one day. In the
2.5 mx 4 m=10.0 m* The amount of seed experimental area, weed control was done 2
to be thrown into the parcel, equivalent to times before and after flowering. The
40 seeds per m? has been determined experiment was carried out under wet
(Sehirali, 1988). The plants in the 5 rows conditions, taking into account the rainfall,
forming the plot in harvest, one row on each air temperature and humidity in the soil, 10

side and 50 cm from the plot heads were
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irrigations were carried out according to
Sehirali (1988).

The measurement, counting and
blending processes of the harvested plants
were carried out with great care in the
laboratory and the average values were
taken. Plot yields were calculated by
threshing the plants after drying in bunches.
The effect of treatments on bean were
analyzed using analysis of variance
procedures in Randomized Blocks with the
COSTAT statistical package. The means
related with yield and yield components in
bean were evaluated with Duncan’s
Multiple Range Test statistical analysis.

RESULTS and DISCUSSION

The values obtained in the study were
subjected to variance analysis and the
averages of the analyzed parameters were
grouped according to Duncan Multiple
Comparison (5%) Test.

The average plant height of bean
varieties and genotypes used in the
experiment varied between 40.0-251.6 cm
(Table 3).

While the Arslan variety was the shortest
with 40.0 cm, the difference between the
Onceler, Ziilbiye and Akman 98 varieties
was found to be statistically insignificant.
The tallest genotype is Gevas 2 genotype
with 251.6 cm. In some studies, on the
subject, the plant height was reported by
Gilines (2011) as 56.5-287.8 cm, and
Peksen and Giiliimser (2005) as 17.70-103
cm. Although there is some similarity
between the findings of the researcher and
the findings obtained, there are some
differences. The reason for this is thought to
be due to climatic conditions. Karadeniz
and Togay (2009) reported that the average
plant height of lentil varieties ranged from
27.93 to 35.13 cm. Plant height is affected
by the hereditary characteristics of the plant
and environmental factors. While bean
varieties grown under the same conditions
can show different plant height values, the
same varieties can create different plant
sizes with different applications.

Table 3. Average plant height of bean varieties and Duncan groups (cm)”

Varieties Means
Bulduk 1146 ¢
Akin 55.3¢g
Goyniik 51.9 gh
Karacasehir 90 71.0e
Gevas 1 2225b
Gevas 2 251.6a
Arslan 40.0 k
Ozdemir 61.6 f
Onceler 43.0 jk
Battal 50.0 hi
Ziilbiye 46.3 ij
Goksun 71.6d
Akman 98 49.3 hi
Akdag 45.3ij
Glingor 90.3d

* Values belonging to the same letter group are not different according to Duncan 5%

589



ISPEC Tarim Bilimleri Dergisi, 5(3): 585-597, 2021

Plant height
300
250
200
100
S Doss odooslosl
¥ O N NOY WS @ S s S
SRS T S P A S S M U RN S
N . . LA RO & .
< v 0045 %?@ 627\ 664 v .-O«\)SZ‘ -'000 it (\)}\ 0& Y\&é& Y\& 600
>
&

Figure 1. Plant heights of bean varieties

When the variance analysis results are
examined, it is seen that there are significant
differences at the level of 1% between
varieties in terms of number of branches
(Table 4). The average number of branches
of bean varieties and genotypes used in the
study varied between 5.90-2.23. While
Ozdemir variety showed the lowest average
number of branches with 2.23 pieces, the
difference between Onceler, Battal varieties
and Gevas 1 and 2 genotypes was found to
be statistically insignificant. Bulduk variety
was the variety with the highest average

number of branches with 5.90. Onder and
Sentiirk (1996a), who conducted research
on this subject, determined the number of
branches of the cultivars as 4.11-4.66 under
the ecological conditions of Karaman. The
findings obtained are parallel to the findings
of the researchers. Although the amount of
branching varies according to the varieties,
when optimum conditions are provided for
the plant, it is seen that branching is at the
optimum level like the other organs of the
plant.

Table 4. Average number of branches belonging to bean varieties and Duncan groups (number plant)*

Varieties Means
Bulduk 5.90 a
Akin 3.23 de
Goyniik 3.66 bc
Karacasehir 90 3.03 ef
Gevas 1 2.53 gh
Gevas 2 2.50 gh
Arslan 2.76 fg
Ozdemir 2.23 he
Onceler 2.50 gh
Battal 2.46 gh
Ziilbiye 3.90b
Goksun 3.36d
Akman 98 3.26 de
Akdag 3.40 cd
Giing6r 3.23 de

* Values belonging to the same letter group are not different according to Duncan 5%
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Figure 2. Number of branches of bean varieties

When the variance analysis results in
Table 5 are examined, it is seen that there
are significant differences in terms of the
number of pods per plant at the level of 1%
between the varieties. The average number
of pods per plant of the bean varieties and
genotypes used in the study varied between
8.83 and 25.96. While Ozdemir variety had

the lowest average number of pods with an
average of 8.83 pods, Bulduk variety had
the highest pod number with 25.96 pods.
Peksen and Giliimser (2005), in their
studies with some bean genotypes,
determined the number of pods between
4.5-25.8 units / plant.

Number of pods per plant
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Figure 3. Number of pods per plant of bean varieties
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Table 5. Number of pods per plant belonging to bean varieties and Duncan groups f (number plant?)*

Varieties Means
Bulduk 25.96 a
Akin 12.33¢g
Goyniik 15.33 ef
Karacasehir 90 14.00 f
Gevas 1 12.00 gh
Gevas 2 11.00 gh
Arslan 10.50 h
Ozdemir 8.83 i

Onceler 11.00 gh
Battal 17.33cd
Ziilbiye 16.33 de
Goksun 19.00 b
Akman 98 11.00gh
Akdag 12.00 gh
Giing6r 18.00 bc

* Values belonging to the same letter group are not different according to Duncan 5%

The average number of grain per plant of
bean varieties and genotypes used in the
study varied between 96.86-32.10. With the
average number of grain in 32.10 plants,
Ozdemir variety was the variety with the
lowest average, while the difference
between the Onceler variety was found to be

statistically insignificant. Bulduk variety
has the highest average number of seeds per
96.86 plants. The results found are
compatible with 57-113 numbers / plant of
Firtina (2006) and some results of 20-123.1
numbers plant™of Deniz (2008).

Table 6. Number of seeds per plant belonging to bean varieties and Duncan groups (number plant®)*

Varieties Means
Bulduk 96.86 a
Akin 43.96 fg
Goyniik 61.83d
Karacasehir 90 53.00e
Gevas 1 42.03 fgh
Gevasg 2 36.30 hi
Arslan 37.43 ghi
Ozdemir 32.10i
Onceler 33.40i
Battal 71.03c
Ziilbiye 63.16 d
Goksun 77.86b
Akman 98 36.76 ghi
Akdag 42.80 fgh
Giing6r 48.03 ef

* Values belonging to the same letter group are not different according to Duncan 5%
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Figure 4. Number of seeds of bean varieties

Table 7. Biological yield averages of bean varieties and Duncan groups formed (kg da*)*

Varieties Means
Bulduk 891.9a
Akin 652.7 e
Goyniik 827.0b
Karacasehir 90 596.2 f
Gevas 1 721.8 cd
Gevas 2 749.5¢c
Arslan 797.9b
Ozdemir 820.7b
Onceler 593.1 f
Battal 912.7 a
Ziilbiye 595.3 f
Goksun 737.0c
Akman 98 696.8 d
Akdag 637.5¢e
Glingor 531.8¢

* Values belonging to the same letter group are not different according to Duncan 5%
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Figure 5. Number of seeds of bean varieties

Biological yield average values of bean
cultivars and genotypes used in the
experiment varied between 912.7-593.1 kg
da® The lowest biological yield value was
obtained from the Oneler variety and the
difference between the Karacasehir 90
variety was insignificant, while the highest
biological yield value was obtained from
the Battal variety, but the difference with
the Bulduk variety was found to be
statistically insignificant. Bozoglu (1995)
stated that well-kept plants will give higher
biological yield and consequently the grain
yield increases. When the variance analysis
results in Table 8 are examined, it is seen
that there are significant differences at the
level of 1% between the varieties in terms
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of grain yield per unit area. The average
grain yield per unit area of bean cultivars
and genotypes used in the experiment
varied between 360.3-201.6 kg da™.
Onceler variety has the lowest average grain
yield with an average of 201.6 kg ha™* unit,
and the difference between Giingor variety
was found to be statistically insignificant.
Bulduk variety has the highest average
grain yield per unit area of 360.3 kg da™.
Togay et al. (2008) reported that they found
the highest grain yield of 160.6 kg dain the
study of sulfur and phosphorus fertilization
in beans they conducted in the center of
Van. Our findings are similar to those of
Giiliimser and Ozgelik (1988).
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Table 8. Average of grain yield per unit area of bean varieties and Duncan groups formed (kg da*)*

Varieties Means
Bulduk 360.3 a
Akin 2416 g
Goyniik 320.0¢c
Karacasehir 90 212.6 ]

Gevas 1 231.0hi
Gevas 2 238.3 gh
Arslan 286.6 d
Ozdemir 276.3 e
Onceler 201.6 k
Battal 337.6b
Ziilbiye 222.3 i

Goksun 254.6 f
Akman 98 22760

Akdag 231.6 hi
Giingor 205.6 jk

* Values belonging to the same letter group are not different according to Duncan 5%

Grain yield per unit area
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Figure 6. Average of grain yield per unit area of bean varieties

Table 9. One thousand grain weight averages of bean varieties and Duncan groups formed (g)

Varieties Means
Bulduk 483.2¢
Akin 389.0¢g
Goyniik 399.6 ef
Karacasehir 90 175.01
Gevas 1 331.0 hi
Gevas 2 337.0h
Avrslan 391.6 fg
Ozdemir 482.3¢
Onceler 276.0 k
Battal 621.0a
Ziilbiye 4416d
Goksun 323.0i
Akman 98 285.0j
Akdag 402.6¢e
Gilingdr 572.3b

* Values belonging to the same letter group are not different according to Duncan 5%
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Figure 7. One thousand grain weight per unit area of bean varieties
The average thousand kernel weight of REFERENCES
bean varieties and genotypes used in the Adams, M.V., Coyne, D.P., Dauvis,

study varied between 621.0- 276.0 g. While
the former variety had the lowest thousand
grain weight with an average of 276.0 g
thousand grain weight, the highest thousand
grain weight average was obtained in Battal
variety with 621.0 g. Bozoglu and
Giiltimser (1999) obtained a thousand grain
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Samsun ecological conditions. These
results seem to be in agreement with our
findings.

CONCLUSION

In this study, it was aimed to determine
the variety and adaptation characteristics of
some bean varieties and genotypes in Van
Gilirpmar conditions. The experiment was
established with 3 replications according to
the randomized blocks trial design and 13
varieties and 2 genotypes were used in the
experiment. While the highest seed vyield
per area was obtained from Bulduk varieties
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Siirt Ekolojik Kosullarinda Ana Uriin Olarak Yetistiﬁrilen Bazi
Yerfistig1 Cesitlerinin Verim ve Bazi Tarimsal Ozellikleri
Uzerine Arastirma

Ozet

Bu galisma 2015 yilinda Siirt tiniversitesi Ziraat Fakiiltesi Tarla
Bitkileri Boliimii uygulama alaninda yapilmistir. Calisma, 7 adet
yerfistigt ¢esidinin (Batem-5025, NC-7, Florispan, Batem-
Cihangir, Com, Gazipasa ve Arioglu-2003) Siirt ekolojik
kosullarinda verim ve bazi tarimsal oOzelliklerini belirlemek
amaciyla tesadiif bloklar1 deneme desenine gore ii¢ tekerriirlii
olarak yiiriitilmistiir. Yerfistig1 ¢esitlerinde bitki boyu 29.9-44.2
cm, bitkide dal sayis1 5.7-9.9 adet, bitkide bakla sayis1 32.9-49.7
adet, baklada tane sayis1 52.2-80.1adet, 100-tane agirligi 50.3-90.7
g, tane verimi 311.4-561.7 kg/da, protein orani %21.7-27.9, protein
verimi 69.2-142.7 kg/da, yag orami %37.2-49.4 ve yag verimi
144.1-260.3 kg/da araliginda degiskenlik goéstermistir. Cesitler
arasinda, dekara en yiiksek tane verimi NC-7 gesidinden elde
edilirken, en diisiik tane verimi ise Florispan cesidinden elde
edilmistir. En yiiksek Protein ve yag verimi degerleri NC-7
cesidinde tespit edilmistir. Sonug olarak, NC-7 yerfistig1 ¢esidi Siirt
tarimma kazandirilabilecek yeni bir {iriin potansiyeline sahip
olmakla birlikte daha giivenilir sonuglarin elde edilebilmesi i¢in
tekrarlamali arazi g¢alismalarmin devam etmesi ve stabilite
analizlerinin yapilmasi gerekmektedir.

The Research on the Seed Yield and Some Agricultural
Properties of Peanut Cultivars Cultivated as Main Product in
Siirt Ecological Conditions

Abstract

This study was carried out the application area of Faculty of
Agriculture, Siirt University in 2015. The study was conducted to
determine the yield and some agricultural properties of 7 peanuts
cultivars (cv.Batem-5025, cv.NC-7, cv.Florispan, cv Batem-
Cihangir, cv.Com, cv.Gazipasa and cv.Arioglu-2003) in Siirt
ecological conditions in randomized block design with three
replications. In peanut cultivars, plant height, number of branches
per plant, number of pod per plant, number of seeds per pod, 100-
seeds weight, seed yield, protein rate, protein yield, oil rate and oil
yield varied between 44.2-29.9 cm, 9.9-5.7, 49.7-32.9, 80.1-52.2,
90.7-50.3 g, 561.7-311.4 kg da, 27.9-21.7%, 142.7-69.2 kg da’?,
49.4-37.2% and 260.3-144.1 kg da?, respectively. Out of the
cultivars, the highest seed yield was obtained from NC-7 while the
lowest one was determined in Florispan. Highest protein and oil
yield were obtained from NC-7 cultivar. As a result, although the
NC-7 peanut variety has the potential to be a new product that can
be brought to Siirt agriculture, it is necessary to continue repeated
field studies and stability analyzes in order to obtain more reliable
results.
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GIRIiS

Baklagil bitkileri, zengin besleyici
icerikleri ve diisilk maliyetleri sayesinde
diinyanin bir¢cok bdlgesinde temel besin
kaynagini olustururken gelismis iilkelerde
de diyet listelerinin ve beslenme
rejimlerinin - 6nemli  bir  bolimiinii
kapsamaktadir (Considine ve ark., 2017).
Baklagiller ~ Ozellikle  proteinler  ve
yenilebilir yaglar bakimindan zengin
olmasinin  yaninda karbonhidrat, lif,
izoflovinler, vitaminler ve mineraller
bakimindan da 6nemli besin maddeleridir
(Huebbe ve Rimbach, 2020). Besin
degerinin  disinda,  simbiyotik  azot
fiksasyonu (Rodriguez ve ark., 2020),
saglam yapili kazik kok sistemleri, toprak

mikroorganizmalarint ~ cezbedici  kdk
salgilar1 (Sugiyama ve Yazaki, 2012) gibi
cesitli morfolojik, fizyolojik ve

biyokimyasal ozellikleri sayesinde toprak
yapisinin iyilesmesine (Gogoi ve ark.,
2018), ardil bitkilerde iirtin kalitesinin ve
veriminin artmasimna katkida bulunurlar
(Chimonyo ve ark.,, 2019). Tim bu
ozellikleri sayesinde baklagil bitkileri
cesitli bolgelere ve iklim kosullarina gore
degismekle birlikte ekim ndbeti
sistemlerinin ~ 6nemli  bir  pargasini
olusturmaktadir (Reckling ve ark., 2016;
Mupangwa ve ark., 2021).

Diinyanin bir¢ok iilkesinde iiretimi
yapilan yerfistigi (Arachis hypogaea L.)
gerek insan  beslenmesinde  gerekse
hayvancilikta ve sanayinin ¢esitli dallarinda
genis oranda kullanim alani bulmasina
ragmen, ililkemizde sadece cerezlik olarak
tiiketilmektedir. Ulkemizde ilk defa Trakya
bolgesinde  yetistirilmeye  baslandig,
sonrasinda Ege, Akdeniz ve Giineydogu
Anadolu bolgelerine yayildig
bildirilmektedir (Parlakay ve Alemdar,
2011). Tirkiye’de iretimin  yaklasik
%90’mna yakin1 Cukurova bodlgesinde
gergeklestirilmektedir (Kadiroglu, 2016).
Yerfistigi, iretim miktar1  agisindan
diinyada soya, pamuk ve kolzadan sonra
yagli tohumlu bitkiler arasinda doérdiincii
sirada yer almaktadir (Parlakay ve Alemdar,
2011). Yerfistig1 tohumlari; icerdigi yag,
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protein, karbonhidrat, vitaminler ve
madensel maddeler ile insanlar ve
hayvanlar i¢in degerli bir besin kaynagidir.
Yerfistigt  tohumlari, ¢esitlere  gore

degismekle beraber, %44-56 oraninda yag,
%22-30 oraninda protein ve %18 oraninda
karbonhidrat icermektedir (Rowell ve ark.,
1999). Yerfistig1 taneleri protein igerigi
bakimidan olduk¢a zengindir. Tanedeki
protein orani cesitlere goére degismekle
birlikte, %22-30 dolaylarindadir.

Bitkisel iiretimde gelisme fizyolojisi,
iriin  kalitesi ve verimini etkileyen
faktorlerin basinda yetistirilen bolgenin
ekolojik dzellikleri ve yetistiriciligi yapilan

tiriin ¢evre kosullarma adaptasyonu
gelmektedir.  Yerfistigi,  genis  bir
adaptasyon yetenegine sahip olmakla

birlikte bir¢gok bdlgede birinci veya ikinci
iirlin olarak yetistirilebilmekte, belirleyici
faktoriin ise gerceklestirilen korelasyon
analizleri sonucunda c¢eside ve c¢evresel
faktorlere adaptasyona bagli  oldugu
goriilmektedir (Savemore ve ark., 2017).
Caligkan ve ark. (2000), farkli ¢esitler ile
yiiriittiikleri aragtirmada, birincil dal sayisi,
100 meyve agirligi, 100 tohum agirligi,
bitki basina i¢ orant ve meyve sayisi gibi
parametrelerin tane verimini dogrudan
etkiledigini ortaya koymuslardir. Ekolojik
ozellikleri itibariyle Siirt ili yillik ortalama
sicakliklarin  yiiksek,  ikinci  iirlin
yetistiriciliginin yapilabildigi, kismen yari-
kurak ve karasal iklim 6zelliklerinin hiikiim
siirdiigii bir bolgedir (Ozyazic1 ve Agikbas,
2019). Glineydogu Anadolu bolgesinde yer
alan diger illerde yerfistig1 tarim1 yapiliyor
olmasina ragmen Siirt ilinde ticari bir
yetistiricilik heniiz gelismemis
bulunmaktadir. Bu nedenle, yiiriitiilen
caligmada farkli yerfistig1 c¢esitlerinin Siirt
ili  ekolojik  kosullarinda  yetistirilme
potansiyelinin  incelenmesi, en uygun
cesidin tespit edilmesi ve bolge tarimsal
desenine yeni bir iiriiniin kazandirilmasi
amaclanmustir.
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MATERYAL VE YONTEM

Arastirma, Siirt Universitesi Ziraat
Fakiiltesi uygulama arazisinde 2015 yil1 yaz
sezonunda  ylriitiilmistiir.  Denemede
bitkisel materyal olarak Bati Akdeniz
Tarimsal Arastirma Enstitiisii
Midiirliglinden temin edilen Virginia pazar
tipi (¢erezlik) NC-7, Batem-Cihangir,
Batem 5025, Gazipasa, Com, Arioglu-2003
ve Spanish pazar tipi (yaglk) Florispan
yerfistigi ¢esitleri kullanilmistir.

Deneme yilinda vejetasyon doneminde
(Mayis-Ekim) bolgeye 220,2 mm yagis
diiserken, ortalama sicaklik 26,3 °C ve nispi
nem %32,5 olarak gerceklesmistir. Bu
bakimdan ortalama sicaklik ve toplam yagis
degerlerinin uzun yillar ortalamasina gore
daha yiiksek, nispi nemin ise daha diisiik
oldugu belirlenmistir (MGM, 2015).
Deneme alanin topragi; killi biinyeli, hafif
alkali reaksiyonlu (pH 7,6), kirecli (%1,17),
tuzsuz (0,831 mS/cm) organik madde
(%0,581) ve fosfor (5,45 ppm) igerigi
bakimindan fakir, potasyum (114,1 ppm)
icerigi bakimindan ise yeterli diizeyde

bulunmustur.
Deneme, tesadiif bloklar1 deneme
desenine gore 3  tekerriirli  olarak

yiiriitiilmiistiir. Deneme alani, sonbaharda
pulluk ile derin siiriilmiis, ilkbaharda da
kiiltivator 1ile ikileme yapildiktan sonra
tapan  ¢ekilerek ekime hazir hale
getirilmigtir. Ekim oOncesi dar ve genis
yaprakli yabanci otlara karsi trifluralin
etkili herbisit kullanilmistir. Sira arasi ve
sira iizeri mesafeler sirasiyla 70 ve 20 cm
olarak ayarlanmistir (Kurt ve Arioglu,
2008). Parsel biiyiikliigii 3 m x 5 m = 15 m?
olarak belirlenmistir. Ekim derinligi 5-6 cm
olacak sekilde deneme mibzeri ile
20/May1s/2015 tarihinde ekim yapilmastir.
Taban giibresi olarak ekimle birlikte 6 kg
N/da ve 6 kg P20s/da iceren kompoze giibre
(20-20-0) uygulanmustir. Ust giibre olarak
10 kg N/da olacak sekilde amonyum nitrat
uygulanmistir. Ekimde bakteri asilamasi
yapilmamastir.

Cikislar gerceklestikten sonra sira {lizeri
mesafeler 20 cm olacak sekilde seyreltme
islemi yapilmistir. Cikistan sonra bogaz
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doldurma  yapilmig ve yabanct ot
gelismesini onlemek amaci ile bir kez ara
capa yapilmistir. Sulamalar damla sulama
yontemi ile uygulanmistir. Ekimden hemen
sonra ¢ikis i¢in sulama yapilmis, sonraki
donemlerde hava sicakligima bagli olarak
yeterli miktarda sulama yapilmistir.

Hasat Oncesinde her bir parselden
rastgele alinan 10 bitkide bitki boyu, bitkide
dal sayisi, bitkide bakla sayisi, baklada tane
sayist Ozellikleri incelenmistir. Hasat, 20-
30/Ekim/2015  tarihleri arasinda her
parselde kenarlardan birer sira ve parsel
baslarindan birer metre kenar tesiri olarak
birakildiktan sonra kalan alan iizerinden
yapilmistir. Hasattan sonra tane verimi,
100-tane agirligi, protein orani, protein
verimi, yag oram1 ve yag verimi gibi
ozellikler incelenmigtir. Toplam protein
orani  belirlenitrken Dumas  yOntemi
kullanilmistir (Dumas, 1831) Kuru madde
iizerinden tanedeki % protein orani
hesaplanirken ~ Canavar ve  Kaynak
(2013)’tin  yonteminden yararlanilmistir.
Tanedeki yag orani belirlenirken 6giitiilmiis
yerfistig1r tohumlar1 soxhlet cihazi ile eter
icinde coziilmesiyle yag orani
hesaplanmistir (Asik ve Arioglu, 2020).
Yag verimi hesaplanirken Chen ve ark.
(2019)’nin kullandig1 yontemlerden
yararlanilmigtir.

Calisma  sonucunda elde
ortalamalar tesadiif bloklar1 deneme
desenine gore JUMP (5.0.1) istatistik
programi kullanilarak varyans analizine tabi
tutulmustur. Ortalamalar arasindaki
farklarin onemlilik derecesi ve
gruplandiriimast Asgari Onemli Farklilik
(AOF) testine gore belirlenmistir.

BULGULAR ve TARTISMA

Yiiriitiilen arastirmada 7 yerfistig1 ¢esidi
yari-kurak iklim oOzellikleri gdsteren Siirt
ilinde tarla kosullarinda yetistirilmistir.
Farkli yerfistig1 cesitlerinden elde edilen
bitki boyu, bitkide dal sayisi, 100-tane
agirlhigl, tane verimi, protein orani, protein
verimi ve yag oranma ait ortalamalar
arasindaki farkliliklar %1 diizeyinde 6nemli
bulunurken yag verimine ait ortalamalar

edilen
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arasindaki farkliliklar %S5 diizeyinde 6nemli
bulunmustur. Calismada incelenen
ozellikler igerisinden bitkide bakla sayis1 ve

baklada tane sayisina ait ortalamalar
arasindaki farkliliklar ise istatistiki a¢idan
onemsiz bulunmustur (Cizelge 1 ve 2).

Cizelge 1. Farkl yerfistig1 cesitlerinin morfolojik ve agronomik dzellikler iizerine etkisi

Cesit Bitki Boyu Bitkide Dal Bitkide Bakla Baklada Tane 100-Tane
Sayis1 say1s1 Sayis1 Agirhig
NC-7 29.9¢c 9.9a 49.7 80.1 90.7a
Batem -5025 33.7bc 8.4b 32.9 55.6 71.3bc
Com 34.3bc 9.1ab 38.7 65.2 81.3ab
Gazipasa 35.1bc 9.6ab 40.7 65.7 74.0bc
Batem-Cihangir 38.9ab 8.4b 33.4 52.9 67.5¢c
Ar1oglu-2003 37.6b 8.2b 335 52.2 72.0bc
Florispan 44.2a 5.7¢c 37.7 61.2 50.3d
Ortalama 36.3 8.48 38.1 61.8 72.5
AOF 5.38** 1.43** 13.29 22.18 12.57**
VK (%) 8.3 10.0 20.0 21.0 10.0

(AOF: Asgari 6nemli fark, VK: Varyasyon katsayis1, **: <0.01)

Calismada kullanilan 7 farkli yer fistig1
cesidine ait 6zellikler incelendiginde, bitki
boyu 29.9-44.2 cm, bitkide dal sayis1 5.7-
9.9 adet, bitkide bakla sayis1 32.9-49.7adet,
baklada tane sayis1 52.2-80.1 adet, 100-tane
agirligr 50.3-90.7 g araliginda degiskenlik
gostermistir. Cesitler arasinda bitkide en
fazla dal sayis1 9.9 adet ile NC-7 ¢esidinden
elde edilirken en az dal sayis1 ise 5.7 adet ile
Florispan ¢esidinden elde edilmistir.
Cesitler arasinda bitkide en fazla bakla
sayist 49.7 adet ile NC-7 c¢esidinden
almirken, bitkide en az bakla sayis1 ise 32.9
adet ile Batem-5025 ¢esidinden elde
edilmistir. Baklada en fazla tane sayis1 80.1
adet ile NC-7 ¢esidinden alinirken, en az
52.2 adet ile Ari0glu-2003 cesidinden elde
edilmistir. Cesitler arasindaki en yiiksek
100 tane agirhign 90.7 gr ile NC-7
cesidinden almirken, en diisik 100 tane
agirligr ise 50.3 gr ile Florispan cesidinden
elde edilmistir (Cizelge 1). Arastirmada
elde edilen bitki boyu ortalamalari;
Kayantas (2015), Onemli (1999) ve Onemli
ve ark. (2001)’nin elde ettikleri sonuglardan
daha yiiksek bulunurken, Caligkan ve ark.
(1998)’nin sonuglart ile 6nemli derecede
benzerlik gostermistir. Bitkide dal sayisi
ortalamalarinin, Caligkan ve ark. (1998) nin
elde ettikleri ortalamalardan daha yiiksek
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oldugu, Kayantag (2015)’in elde ettigi
degerler ile benzerlik gdsterdigi tespit
edilmistir. Bitkide bakla sayis1 ortalamalari
bazi arastiricilarin (Caliskan ve ark., 1998;
Tungtiirk ve ark.,, 2005) elde ettikleri
ortalamalardan daha yiiksek bulunurken,
diger bazi arastirmacilarin (Kayantas, 2015;
Eskalen ve Yilmaz, 1993; Onemli, 1999;
Onemli ve ark., 2001 ve Isler ve Arslan,
2001) c¢alismalarindan elde  ettikleri
ortalamalardan daha diisiik bulunmustur.
Sonuglarm  Cil ve ark. (2011)’nin
ortalamalar1 ile benzerlik gosterdigi tespit
edilmistir. 100 tane agirhigr sonuglarinin;
Caliskan ve Arioglu (2001), Onemli (1999),
Isler ve ark. (1997)'m  yaptiklan
caligmalardan elde ettikleri sonuglardan
daha yiiksek; Cil ve ark. (2011), Isler ve
Arslan (2001) ve Kayantas (2015)’mm
yaptiklar1  ¢aligmadan  elde  ettikleri
sonuglardan ise daha diisiik oldugu; Eskalen
ve Yilmaz (1993)’in yaptig1 calismadan
elde ettikleri degerler ile benzerlik
gosterdigi tespit edilmistir.

Arastirmada elde edilen sonuglarin diger
arastirmacilarin ~ sonuglarindan  farklilik
gostermesi, kullanilan ¢esitlerin  farkl
genetik yapirya sahip olmalarindan ve
caligmalarin  farkli ¢evre kosullarinda
yiriitilmesinden kaynaklanmaktadir.
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Cizelge 2. Farkli yerfistig1 ¢esitlerinin tane verimi ve kalite 6zellikleri tizerine etkisi

Cesit Tane verimi Protein oran1  Protein verimi Yag orani Yag verimi
NC-7 561.7a 25.4b 142.7a 46.2b 260.3a
Batem -5025 490.4ab 23.6d 115.9ab 49.4a 242.4ab
Com 479.5ab 22.2e 106.5bc 37.2c 179.0bc
Gazipaga 381.3bc 23.9d 91.3b-d 47.7ab 181.6bc
Batem-Cihangir 319.1¢c 21.7f 69.2d 48.1ab 153.5¢
Ari08lu-2003 315.4c 24.9c 78.5¢cd 45.7b 144.1c
Florispan 311.4c 27.9a 86.7b-d 49.0a 153.3¢c
Ortalama 408.4 24.2 98.7 46.19 187.7
AOF 138.26** 0.45** 32.31** 2.50** 66.42*
VK (%) 19.1 1.0 19.0 3.0 20.0

(AOF: Asgari 6nemli fark, VK: Varyasyon katsayis1, **: <0.01, *: <0.05)

Tane verimi 311.4-561.7 kg/da, protein
oran1 %21.7-27.9, protein verimi, 69.2-
142.7kg/da, yag oran1 %37.24-9.4 ve yag
verimi  144.1-260.3 kg/da araliginda
degiskenlik  gostermistir  (Cizelge 2).
Cesitler arasinda en yiiksek tane verim
561.7 kg/da ile NC-7 gesidinden alinirken,
en diisiik tane verimi ise ise 311.4 kg/da ile
Florispan ¢esidinden elde edilmistir. En
yiiksek protein orani1 %27.9 ile Florispan
¢esidinden elde edilirken, en diisiik protein

oran1 ise %21.7 ile Batem-Cihangir
cesidinden elde edilmistir. En yiiksek
protein verimi 142.7 ile NC-7 kg/da

cesidinden alinirken, en diisiik protein
verimi ise 69.2 kg/da ile Batem-Cihangir
cesidinden elde edilmistir. En yiliksek yag
orant %49.4 ile Batem-5025 cesidinden
alinirken, en diistik yag orani ise % 37.23 ile
Com ¢esidinden elde edilmistir. En yiiksek
yag verimi 260.3 kg/da ile NC-7 ¢esidinden
almirken, en diisik yag verimi ise 144.1
kg/da ile Arioglu-2003 c¢esidinden elde
edilmistir (Cizelge 2).

Arastirma sonucunda elde edilen tane
verimi sonuclar1 incelendiginde; Caliskan
ve ark. (1998), Eskalen ve Yilmaz (1993),
Kayantas (2015), Tungtiirk ve ark. (2005),
Ségiit ve ark. (1999), Onemli (1999),
Onemli ve ark(2001) ve Isler ve ark.
(1997)’nin yaptiklar1 calismalardan daha
yiiksek; Kurt ve ark. (2009) ve Isler ve
Arslan (2001)’1n yaptiklar1 ¢aligmadan daha
diisik, Cil ve ark. (2011) ve Kadiroglu
(2016)’nun  yaptig1 ¢aligmalardan elde
ettikleri sonuglar onemli derecede benzerlik
gosterdigi tespit edilmistir. Protein oranmi
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degerleri; Celik ve ark. (2000) ve Kayantas
(2015)’1in  yaptiklar1 ¢aligmalardan elde
ettikleri ~ degerlerden = daha  diisiik
bulunurken, Cil ve ark. (2011)’nin elde
ettikleri degerler ile benzerlik
gostermektedir. Protein verimi
sonuglarin; Cil ve ark. (2011)’nin ve
Kayantas (2015)’in yaptig1 calismalardan
elde ettikleri sonuglar 1ile benzerlik
gosterdigi belirlenmistir. Yag orani verileri;
Kayantas (2015) ve Tunctlirk ve ark.
(2005)’nin yaptiklar1 g¢aligmalardan elde
edilen verilere gore daha yiiksek; Celik ve
ark. (2000), Cil ve ark. (2011), Kurt ve ark.
(2009) ve Onemli ve ark. (2001)’nin
yaptiklar1  ¢aligmalardan elde edilen
verilerden daha distik; Caliskan ve ark.
(1998), Isler ve Arslan (2001) ve Eskalen ve
Yilmaz (1993)’in yaptiklar1 ¢aligmalardan

elde edilen sonuglar ile benzerlik
gostermektedir. Yag verimi ortalamalari
incelendiginde bazi arastirmacilarin

(Caliskan ve ark., 1998; Kayantas, 2015;
Onemli ve ark., 2001; Tunctiirk ve ark.,
2005) yaptiklar1 caligmalardan elde edilen
degerlerden daha yiiksek; diger bazi
arastirmacilarin (Cil ve ark., 2011; Isler ve
Arslan, 2001; Kurt ve ark., 2009) yaptiklar
caligmalardan elde edilen degerlerden daha
diisik bulunurken; Eskalen ve Yilmaz

(1993)’m  yaptig1 calisma ile Onemli
derecede benzerlik gosterdigi
belirlenmistir.

Genetik adaptasyon belirli bir agro-
ekolojik bolgede herhangi bir mahsuliin
basaril1 bir sekilde {iretilebilmesi i¢in en
onemli kriterdir. Elde edilen sonuglar
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yerfistig1 ¢esitlerinin bolgeye adaptasyonu
acisindan onemli sonuglarin olduguna isaret
etmektedir. Cesitler arasinda hem verim ve
verim komponentleri agisindan hem de arzu
edilen ¢esitli kalite 6zellikleri bakimindan
istatistiki ve ekonomik acgidan Onemli
farkliliklarin olustugu gézlemlenmistir. Bu
farkliliklarin olusmasindaki temel faktor
bolge ekolojik Ozelliklerine ¢aligmada
kullanilan ¢esitlerin gosterdikleri
reaksiyonlar ve buna bagl olarak
adaptasyon yetenegidir. Bolgede daha 6nce
farkli arastirmacilar tarafindan yetistirilen
yerfistig1 (Yolbas, 2018), nohut (Erden ve
ark., 2021), bakla (Soysal ve ark., 2020),
mercimek (Yilmaz ve ark., 1996; Ceritoglu
ve Erman, 2020), boriilce (Ozgelebi ve
Erman, 2021) gibi baklagil bitkilerinin
bolge ekolojisine uygun oldugu saptanmis
ve aragtirmalarda  uygulamalara ve
cesitlerin  adaptasyonuna bagli olarak
onemli farkliliklar oldugu saptanmustir.

Yolbag (2018) farkli ekim zamanlarinda
2 yerfistig1 ¢esidinin (NC-7 ve Halisbey)
Siirt kosullarinda adaptasyonu ve verimi
lizerine ylrittigli c¢alismada Halisbey
cesidinin daha iistiin 6zellikler gosterdigini
ifade etmislerdir. Bizim c¢alismamizda
Halisbey c¢esidi kullanilmamis olmakla
birlikte Yoldas’in yiiriittigli ¢alismada her
iki ¢esidin verim degerleri de diistik ¢ikmas,
o yila ait ekolojik sebeplerin ve arastirma
yerine ait topraktaki c¢ok diisiik organik
madde iceriginin ¢alisma sonuglarina
onemli Olgiide etki ettigi diistiniilmektedir.
Sahin ve Ceritoglu (2020), diisiik toprak
organik maddesinin mikrobiyal aktivitenin
azalmasina, toprak kimyasinin ve fiziksel
yapisinin olumsuz etkilenmesine, toprakta
karbon ve besin elementlerinin tutulmasinin
engellenmesine sebep oldugu, buna baglh
olarak bitkisel iiretimde verim ve kalite
degerlerinin olumsuz etkilendigini ifade
etmislerdir.

Cesitlerin genetik yapilarinin ve gevre
kosullarma gosterdikleri reaksiyonun farkli
olmasinin sonuglara 6nemli derecede etki
ettigi  diisiiniilmektedir. Elde edilen
sonuclar yerfistig1 c¢esitlerinin  bolgeye
adaptasyonu agisindan onemli sonuglarin
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olduguna isaret etmektedir. Cesitler
arasinda  hem  verim ve  verim
komponentleri agisindan hem de arzu edilen
cesitli  kalite  Ozellikleri  bakimindan
istatistiki ve ekonomik ac¢idan Gnemli
farkliliklarin olustugu gézlemlenmistir. Bu
farkliliklarin olusmasindaki temel faktor

bolge ekolojik oOzelliklerine ¢alismada
kullanilan cesitlerin gosterdikleri
reaksiyonlar ve buna bagh olarak

adaptasyon yetenegidir. [jaz ve ark. (2021)
yerfistiginin kurak ve yari-kurak ekolojiye
sahip alanlarda sulamali veya sulama
yapilmaksizin yetistirilebilen, genis
adaptasyon kabiliyetine sahip bir tiir
olduguna isaret etmis, cesitlere ve ekim
tarihlerine bagli olarak 6nemli verim ve
kalite farkliliklarinin ortaya c¢iktigini rapor
etmislerdir. Haerani ve ark. (2020) cesitli
biyotik ve abiyotik stres faktorlerine karsi
yerfistig1 genotiplerinin farkli adaptasyon
potansiyelleri gelistirdikleri ve buna bagh
olarak bitki gelisimi ve {irlin veriminin
onemli  Olcide  farkliliklar  ortaya
koydugunu bildirmislerdir. Ramu ve ark.
(2015), Alfalfa zinc finger 1 (Alfinl) gen
aktivitesine sahip yerfistig1 genotiplerinde
kurak kosullara karst toleransin daha
yiiksek seviyede oldugunu tespit etmisler,
boylece bolgeye adaptasyon iizerinde gen
aktivitelerinin belirleyici faktor oldugunu
ifade etmislerdir.

Arslan ve ark. (2005) Akdeniz
ekolojisinde  yetistirdikleri  yerfistig1
cesitlerinde en yliksek verimi Virginia
bunch ¢esidinin ardindan NC-7 ¢esidinden
elde etmistir. Aroglu ve ark. (2016)
Cukurova kosullarinda farkli yerfistig
cesitlerinin adaptasyonu izerine
yiiriittiikleri calismada dekara en yiiksek
tane verimini Sultan (879 kg) ve Halisbey
(779 kg) cesitleri verirken NC-7 ¢esidinin
verimi 496 kg/da olarak saptanmistir. Bu
veriler 1s183inda NC-7 ¢esidinin kurak ve
yari-kurak alanlarda diger ¢esitlere nazaran
daha yiliksek adaptasyon sagladigi ancak
nemli bolgelerde verim degerlerinin diisiik
oldugu sonucuna varilmigtir. Karabulut ve
Tungtiirk (2019) Diyarbakir-Bismil
ekolojik kosullarinda yetistirdikleri
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yerfistigt  ¢esitleri  arasinda  verim
parametreleri bakimindan NC-7 ve Batem-
5025 gesitleri 6n plana ¢ikmis ve yari-kurak
ekolojik ozelliklerin goriildigli alanlara
adapte olabilme potansiyeli godzlenmistir.
Farkli arastirmacilarin sonuclar1 ile bu
caligmadan elde edilen  bulgular
karsilastirildiginda sonuglarin genel olarak
yari-kurak alanlarda yapilan c¢aligmalar ile
uyumlu, nemli bolge caligmalari ile kismen
uyumsuz  oldugu  goriilmektedir. Bu
durumun temel nedeninin gelistirilen
cesitlerin farkli agronomik ve genetik

Ozelliklere sahip olmast ve adapte
olabildikleri ekolojilerin farklilik
gostermesidir.
SONUC

Onemli bir ¢erez ve yag bitkisi olarak
kullanilan  yerfistigt  iilkemizde yag
sanayisinde fazla kullanilmamakta ve

genellikle cerezlik olarak tiiketilmektedir.
Arastirmada kullanilan cesitler yag verimi
ve dekara tane verimi ozellikleri
bakimindan karsilastirildiginda en yiiksek
degerlerin NC-7 ¢esidinden elde edildigi
belirlenmistir. Siirt’te sulu sartlarda tarim
yapan c¢iftgilere alternatif {irlin olarak
yerfistig1 tarimi yapmalar1 ve ¢esit olarak
NC-7 cesidinin yetistirilebilecegi tavsiye
edilmektedir. Ancak, cesitlerin kesin olarak
bolgede degerlendirilebilmesi i¢in saha
caligmalarinin tekrarlamali olarak devam
ettirilmesi ve elde edilen sonuglar iizerinden
stabilite analizlerinin yapilmasi
gerekmektedir.
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Bilecik Kosullarinda Kavuzsuz Arpa Genotiplerinin Tane
Verimi ve Bazi Kalite Ozelliklerinin Belirlenmesi

Ozet

Kavuzsuz arpa Diinya’da, farkli kullanim alanlar1 i¢in yetistirilen
¢ok amacli bir tahildir. Bu ¢alisma, Bilecik kosullarinda 2018-2019
yetistirme sezonunda yirmi bes kavuzsuz arpa genotipinin tane
verimi, verim unsurlar1 ve bazi kalite Ozelliklerini belirlemek
amaciyla ylritiilmiistiir. Deneme tesadiif bloklar1 deneme desenine
gore dort tekrarlamali olarak yiiriitiilmiistiir. Incelenen tiim
ozellikler agisindan genotipler arasinda onemli farklar tespit
edilmistir. Tane verimi 2.38 ile 5.78 t/ha, bitki boyu 79.75 ile
110.25 cm, basak uzunluklari 10.50 ile 7.75 cm, basakta tane sayisi
21.65 ile 60.15 adet, bin tane agirligi 31.57 ile 44.66 g ve hektolitre
agirhigr 71.24 ile 81.11 kg, yag oran1 %1.94 ile 2.81, nisasta orani
%56.36 ile 62.74, protein oran1 %13.95 ile 18.09, B-glukan orani
%3.70 ile 5.43, ADF degeri %1.94 ile 4.02 ve NDF degeri %22.57
ile 26.25 arasinda degismistir. G7 numarali genotip nigasta orant
hari¢ tiim 6zellikler bakimindan genel ortalamalardan daha yiiksek
degerlere sahip olmustur. Calismadan elde edilen sonuglar
kavuzsuz arpa ile ilgili ileride yapilacak calismalara 151k tutacak
nitelikte olacag: diistiniilmektedir.

Determination of Grain Yield and Some Quality Traits of
Hulless Barley Genotypes in Bilecik Conditions

Abstract

Hulless barley is a multi-purpose cereal crop grown for different
use worldwide. This study was carried out to determine grain yield,
yield components and some quality traits of twenty-five hulless
barley genotypes in 2018-2019 growing season in Bilecik
conditions. The experiment was set up in a randomized block
design with four replications. Significant differences were
determined between genotypes in terms of all traits examined.
Grain yield, plant height, spike length, number of grains per spike,
1000-grain weight, hectoliter weight, fat, starch, protein, B-glucan,
acid detergent fiber and neutral detergent fiber contents of the
genotypes were found between 2.38 to 5.78 t ha*, 79.75 to 110.25
cm, 10.50 to 7.75 cm, 21.65 to 60.15, 31.57 to 44.66 g, 71.24 to
81.11 kg, 1.94 to 2.81%, 56.36 to 62.74%, 13.95 to 18.09%, 3.70
to 5.43%, 1.94 to 4.02%, 22.57 to 26.25%, respectively. G7
numbered genotype had higher values than general averages in
terms of all traits except for starch ratio. The results obtained from
the study will shed light on future studies on hulless barley.
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GIRIiS

Arpa (Hordeum vulgare L.) eski
caglardan beri hayvan besleme, fermente
igecek Tlretimi ve insan beslenmesinde
kullanilan o6nemli bir tahildir (Edney,
2012). Diinya’da 47.9 milyon hektar ekim
alanina sahip arpa hektar basma 2950 kg
verime sahiptir. Tiirkiye'de tahillar arasinda
bugdaydan sonra en ¢ok yetistirilen arpa 2.6
milyon hektarlik alanda yetistirilmekte ve
hektar basina 2691 kg verim elde
edilmektedir (FAO, 2020).

Arpa basakgiklarindaki yan ciceklerinin
fertil ve kisir olma durumuna gore iki ve altt
siralt olmak lizere olarak
isimlendirilmektedir (Roljevi¢-Nikoli¢ ve
ark., 2020). Ayrica arpa, tane tipine gore
kavuzlu veya kavuzsuz (¢iplak) olarak da
siniflandirilmaktadir  (Ghimire ve ark.,
2019). Kavuzsuz arpa (Hordeum vulgare L.
var. nudum Hook. F.) genotiplerinin
adaptasyon yetenekleri yiiksek oldugundan
diinyanin bir¢cok bdolgesinde uzun yillardir
yetistirilmektedir. Cogunlukla hayvan yemi
olarak kullanilan kavuzsuz arpa, besin
degerinin anlagilmasi ile insan gidasi olarak
Oonemi her gecen giin artmaktadir (Balouchi
ve ark., 2005). Kavuzsuz arpanin
harmanlama sirasinda kolayca ayrilabilen
gevsek kavuzlara (Eshgi ve ark., 2012)
sahip olmas1 nedeniyle gida endiistrisinde
ekonomik ve degerli bir {iriin olarak kabul
edilmektedir (Bleidere ve ark., 2013;
Polisenska ve ark., 2019).

Kavuzsuz arpa kimyasal bilesiminde
%13-18 protein, %60-74 nisasta, %4-8 B-
glukan, %13-18 toplam diyet Ilif
icermektedir (Bhatty ve Rossnagel, 1998).
Kavuzsuz arpa tanelerinin kan sekeri ve
insiilin seviyelerini dengeleyerek glisemik
indeks degerini diisiirdiigii bildirilmistir
(Pins ve Kaur, 2006). Ayrica arpa
tanelerinin kalp hastaligi, kanser ve yasa
bagli olusan hastaliklarin riskini azalttig
bildirilmistir (Bleidere ve ark., 2013).

Kavuzsuz arpa, hayvan beslemede
yaygin olarak kullanilmaktadir. Hayvan
beslemede Onemli olan ADF ve NDF
degerleri, gevis getiren hayvanlarda kuru
madde tiikketimini tesvik ederek yem alimin1
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artinr  ve iskembe pH'mi yiikselterek
hayvanlar1 metabolik hastaliklara karsi
korur. Bu ozellikler, asetik asit/propiyonik
asit oranim1 koruyarak daha yiiksek yag
oranina sahip siitiin elde edilmesinde de rol
oynarlar. Ayrica ADF ve NDF, rumende
bakteriyel mikro-floray1 koruyarak kaliteli
protein iiretimini arttirmaktadir (Tekce ve
Giil, 2014). Tim bu olumlu o&zelliklere

ragmen, kavuzsuz arpa genotiplerinin
kavuzlu arpa genotiplerinden daha diisiik
verime  sahip olmasi  Onemli  bir
dezavantajdir (Sturite ve ark., 2019).
Tirkiye’de kavuzsuz arpa konusunda
yapilan c¢alismalar olduk¢a smirlidir.
Tarimsal  uygulamalarin ~ ve  ¢evre

kosullarinin kavuzsuz arpa gnotiplerinin
verim ve kalite ozelliklerini 6nemli 6l¢iide
etkiledigi bildirilmistir (Ehrenbergerova ve
ark., 1997).

Tiirkiye'de ¢ok az sayida tescilli
kavuzsuz arpa ¢esidi bulunmaktadir. Daha
yiikksek verim ve daha kaliteli iiriin elde
edebilmek i¢in farkli ekolojilere uygun yeni
kavuzsuz arpa c¢esitlerinin gelistirilmesi
gerekmektedir. Bu c¢alismada Bilecik
kosullarinda kavuzsuz arpa genotiplerinin
verim, verim unsurlar1 ve bazi kalite
ozelliklerini belirlemek amaglanmistir.

MATERYAL ve YONTEM

Bu c¢alismada, Uluslararast Kurak
Alanlar Tarimsal Arastirma Merkezinden
(ICARDA) temin edilen 23 hat ve
Atahualpa ¢esidi ile Ankara Tarla Bitkileri
Merkez Arastirma Enstitiisiinde tescil
edilen Yalin ¢esidi olmak tizere 25 genotip

kullanilmastir.

Deneme 2018-2019 yetistirme
sezonunda  Bilecik  Seyh  Edebali
Universitesi  Tarimsal ~Uygulama ve

Arastirma Merkezinde (40° 06" 45" K, 30°
00" 08" D; rakim: 298 m) yiiriitiilmiistiir.
Deneme topragmin killi, hafif alkali (pH
7.77), tuzsuz (0.011 dSm™), orta kiregli
(%6.55), organik madde bakimindan orta
(%2.34), fosfor (P20s) (2.67 kg/ha) ve
potasyum (K2O) (11.62 kg/ha) igerigi
bakimindan zengin oldugu belirlenmistir.
Bilecik ilinin deneme yilina ve uzun yillara



ISPEC Tarim Bilimleri Dergisi, 5(3): 608-615, 2021

ait iklim verileri Cizelge 1’de verilmistir.

yagis ise deneme yilinda (596.7 mm) uzun

Deneme yilina ait sicaklik ortalamasi yillardan (488.4 mm) daha yiiksek

(11.5°C) uzun yillar sicaklik gerceklesmistir.

ortalamasindan (13.2°C) diisiik, toplam

Cizelge 1. Bilecik ilinin deneme yilina ve uzun yillara ait iklim verileri
Sicaklik (°C) Yagis (mm)

Aylar 2018-2019 Uzun yillar 2018-2019 Uzun yilllar
Ekim 14.7 14.2 46.4 46.6
Kasim 9.6 9.3 37.0 36.0
Aralik 3.5 4.5 107.3 58.3
Ocak 3.5 2.8 51.6 49.4
Subat 4.6 4.6 70.6 454
Mart 7.6 7.7 16.5 52.6
Nisan 10.9 12.2 40.6 49.7
Mayis 17.9 16.7 32.4 46.1
Haziran 21.3 20.6 163.4 45.9
Temmuz 21.7 23.4 30.9 16.0
Ortalama/Toplam 115 13.2 596.7 488.4

Deneme 15 Ekim 2018 tarihinde 4
tekerriirlii olarak tesadiif bloklar1 deneme
desenine gore kurulmustur. Ekim islemi
m?’de 450 tohum olacak sekilde 4 m
uzunlugundaki parsellere 20 cm sira arasi
ve 8 sira olacak sekilde yapilmistir.
Glibreleme islemi toprak analiz sonuglarina
gore yapilmistir. Deneme yagisa dayali
kosullarda yiiriitilmiistiir. Hasat islemi, 10
Temmuz 2019 tarihinde elle bigilerek

yapilmistir.  Parsellerden hasat edilen
bitkiler harman makinesi ile
harmanlanmuistir.

Olgiimler tesadiifi olarak segilen 10 bitki
iizerinde  yapilmis ve  ortalamalar
alinmistir.  Bitki  boyu, her parselde
topraktan basak ucuna kadar olan mesafe
Olciilerek cm olarak belirlenmistir. Basak
uzunlugu, basak bogumundan basagin
ucuna kadar olan mesafe Olgiilmiis ve cm
olarak verilmistir. Basaktaki tane sayisi,
ornek icin alinan basaklarin taneleri sayilip
bu tanelerin ortalamasi alinarak adet olarak
verilmistir. Harmanlanmig tiriiniin Parsel
basina agirhigr tartilmis ve hektara
cevrilerek ton olarak tane verimi
hesaplanmistir. Bin tane agirligt her
parselden 4’er yiiz tohum sayilip tartilmis
ve bu degerlerin ortalamasi alinarak 10 ile
carpilarak g  olarak  hesaplanmistir.

Hektolitre agirhigi hektolitre aleti ile
belirlenmis ve kg olarak ifade edilmistir.
Kimyasal analizler i¢in 200 g tane Ornegi
gerekli kurutma islemi yapildiktan sonra
cekigli degirmende 0.5 mm elekten gececek
sekilde ogiitiilmiistiir. Ogiitiilen 6rneklerde
yag, nisasta, protein, p-glukan, asit
deterjanda ¢oziinmeyen lif (ADF) ve nétr
deterjanda ¢oziinmeyen lif (NDF) igerikleri
belirlenmistir.

Nisasta ve B-glukan igerikleri enzimatik
test kiti (Megazyme International Ireland
Ltd., Wicklow, Irlanda) kullanilarak
belirlenmistir. Yag igerigi Soxhlet yontemi
ile protein igerigi Kjeldahl yoOntemine
(AACC, 2010) gore belirlenmistir. ADF ve
NDF igerikleri ANKOM 220 Fiber ile Van
Soest ve ark. (1991) tarafindan Onerilen
yontem kullanilarak belirlenmistir.

Elde edilen veriler, Minitab 19 istatistiki
paket programi kullanilarak tesadiif bloklar
deneme desenine gore analiz edilmistir.
Farklilik belirlenen 6zelliklerin ortalamalari
arasindaki karsilastirmalar ise LSD ¢oklu
(%1) karsilagtirma testi ile
degerlendirilmistir. Ozellikler arasindaki
iliskiler =~ Pearson  korelasyon  testi
kullanilarak belirlenmistir.
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Calismada, incelenen tim oOzellikler
bakimindan genotipler arasinda Onemli
(p<0.01) farklar belirlenmis ve incelenen
ozelliklere ait ortalama degerler Cizelge 2

ve 3’de verilmistir. Kavuzsuz arpa
genotiplerinin  tane verimi ve kalite
ozellikleri  genotiplere ve  yetistirme
kosullarma  gore  biiyiikk  farkliliklar
gostermektedir (Dickin ve ark., 2012;
Bleidere ve ark., 2013). Calismada,
genotiplerin  tane  verimleri  arasinda

istatistiki olarak onemli farklar olup, tane
verimleri 2.38 (G12) ile 5.78 (G7) t/ha
arasinda degismistir. Ortalama tane verimi
4.27 t/haolarak belirlenmistir. G3, G4, G6,
G8, G11, G13, G14, G15, G18 ve G19
numarali genotipler en yiiksek tane
verimine sahip G7 numarali genotiple ayni
istatistiki grupta yer almistir. Ayrica, bu
genotipler denemede kullanilan Atahualpa
(2.55 t/ha) ve Yalin (3.67 t/ha) standart
cesitlerden daha yiiksek tane verim
degerlerine sahip olmuslardir (Cizelge 2).
Bahrami ve ark. (2008) arpanin tane verimi
lizerine genotip X ¢evre interaksiyonunun
onemli etkileri oldugunu bildirmislerdir.
Balouchi ve ark. (2005) genotiplerin tane
veriminde disiikliglin basak basina diisen
tane  sayisimin  diisiik  olmasindan
kaynaklanabilecegini ve arpa genotiplerinin
tane verimlerinin hektara 1.71 ile 3.96 ton
arasinda degistigini bildirmistir. Kavuzsuz
arpa ile yapilan caligmalarda, verimin
genotipe  (Akgiin, 2016; Yiiksel ve
Ikincikarakaya, 2020), cevresel faktdrlere
(Eticha ve ark, 2010) ve tarimsal
uygulamalara (Balouch ve ark., 2005;
Bleidere ve ark., 2013) bagli olarak farklilik
gosterdigi bildirilmistir.

Bitki boyu, basak uzunlugu, basakta tane
say1s1, bin tane agirlig1 ve hektolitre agirlig
tahillarda 6nemli verim unsurlaridir ve bu
Ozellikler tane verimini Onemli Olclide
belirlerler  (Eshghi ve ark., 2012).
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Calismada, kavuzsuz arpa genotiplerinin
bitki boylar1 79.75 (G14) ile 110.25 (G12)
cm, basak uzunluklar1 10.50 (G12) ile 7.75
(G16) cm, basakta tane sayis1 21.65 (G12)
ile 60.15 (G4) adet, bin tane agirhg: 31.57
(G4) ile 44.66 (G2) g ve hektolitre agirlig
71.24 (G8) ile 81.11 (Yalin) kg arasinda
degismistir (Cizelge 2).

Daha oOnce kavuzsuz arpa ile yapilan
caligmalarda, bitki boyunun 68.2 ile 113.6
cm arasinda (Eshghi ve ark., 2012), basak
uzunlugunun birinci, ikinci ve T{glincl
yillarda sirasiyla 9.18, 8.68 ve 9.75 cm
(Roljevi¢ Nikoli¢ ve ark., 2020), basak
basina tane sayisinin 21 ile 54 adet ve bin
tane agirliginin ise 24 ile 47 g (Balouch ve
ark., 2005) arasinda, hektolitre agirliginin
ilk y11 73.5 kg ve ikinci y11 79.1 kg (Bleidere
ve ark.,, 2013) oldugu bildirilmistir.
Kavuzsuz arpa diinyada yem, gida ve malt
iiretimi igin yetistirilen ¢ok amacli bir tahil
bitkisidir. Son yillarda, kavuzsuz arpanin
insan beslenmesi acisindan Onemi ve
sagliga yararlarinin anlasilmasi ile tane
veriminin yani sira kalite 6zelliklerine olan
ilgi de artmaktadir.

Calismada, kavuzsuz arpa genotiplerinin
yag oran1 %1.94 (G14) ile 2.81 (G16),
nigasta orani %56.36 (G18) ile 62.74 (G16),
protein oran1 %13.95 (G8) ile 18.09 (G18),
B-glukan oran1 %3.70 (G4) ile 5.43 (Yaln),
ADF degerleri %1.14 (Yalin) ile 4.02 (G2),
NDF degeri %22.57 (G16) ile 26.25 (G2)
arasinda degismistir. Analiz sonuglarina
gore G1, G16 ve G17 numarali genotipler
protein orani; G8, G10, G12 ve Gl6
numarali genotiplerin nisasta orani; G14,
G15, G18, G19, G20 numaral1 genotipler ve
Yalin ¢esidi protein orani; G7, G15, G19,
G20 numarali genotipler ile Athualpa ve
Yalin cesitleri B-glukan oranmi; G2, GI1
numarali genotipler ile Atahualpa c¢esidi
ADF ve NDF igerikleri bakimindan
istatistiki olarak ayni1 grupta yer almigtir.
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Cizelge 2. Kavuzsuz arpa genotiplerinin incelenen bazi 6zelliklerine ait ortalama degerleri*

Genotipler TV BB BU BTS BTA HA

G1 4.345f 96.25 P9 8.009" 53.20%° 36.54%" 74.59¢"
G2 4.115f 99,755 8.43¢h 37.451 44.66° 79.922
G3 4.66%°¢ 104.75%4 8.43¢h 51.95%d 36.38%" 77.69%
G4 4.42%¢ 106.75% 9.20°f 60.15° 31.57 75.91P9
G5 4.250f 95.75¢ 8.33f" 53.55%¢ 32.87N 80.86°
G6 4.54%¢ 98.75"" 8.53%9 55.70%® 33.25N 72.999
G7 5.78? 100.50% 8.93¢¢ 57.352 39.550 79.942
G8 5.058b¢ 94,2549 8.20f" 55.303¢ 36.80%" 71.24
G9 3.82¢¢ 106.252%¢ 10.08% 52.90%¢ 38.49b9 73.569"
G10 3.15f" 86.009" 8.53¢" 39.80¢ 37.74%9 77.76%
G11 5.26% 107.00% 8.28f" 54.30%¢ 41.55%° 77.51%f
G12 2.38" 110.252 10.50? 21.65" 44.642 74.95%"
G13 4.59%¢ 92.00°" 8.95¢9 50.40%¢ 38.86"" 74.59¢"
G14 4.75%¢ 79.75 9.55%4d 54,50 35.23 74.117h
G15 5.0424 95,759 7.859" 55.90% 35.97¢h 78.892%¢
G16 4.07"f 91.25f" 7.75" 53.65%¢ 31.60' 80.03?
G17 4.33>f 100.00% 8.65¢" 52.15%4 34,539N 72.859"
G18 5.04%4 98.50 b-f 8.70¢h 53.65%¢ 37.55¢¢ 78.60%4
G19 5.25% 103.00*¢ 8.80¢" 57.552 36.36%" 74.32f
G20 4.09>f 81.00" 8.500" 44,50 38.31b9 80.142
G21 3.96"F 86.009" 9.28"f 40.60° 40.48%¢ 79.61%
G22 3.518N 94.00°f 7.98¢% 45500 38.10°9 77.545
G23 4.18°" 95.25¢" 8.53%" 45,955 37.61°9 78.44%¢
Atahualpa 2.559 94.00%9 9.53%¢ 31,259 42.17% 75.35¢9
Yalin 3.67¢" 101.002f 9,73%¢ 41.60%9 42.24% 81.11°
Ortalama 4.27 96.71 8.77 48.82 37.72 76.90
VK 22.81 8.28 8.96 16.21 7.98 3.61
LSD (.05 137.52 11.28 1.10 11.25 4.24 3.91

“Her siitunda ayni1 harflerle gosterilen ortalamalar arasindaki p<0.05 onem diizeyinde fark yoktur. TV: Tane verimi, BB: Bitki Boyu, BU:
Basak uzunlugu, BTS: Basakta tane sayisi, BTA: Bin tane agirligi, HA: Hektolitre agirligi, VK: Varyasyon katsayisi

Genotipler arasinda kimyasal ozellikler
bakimindan olduk¢a yiiksek varyasyonlar
tespit edilmistir (Cizelge 3). Kavuzsuz arpa
¢esitlerinin yag, nisasta, protein ve B-glukan
iceriklerinin c¢evreye, yillara ve tarimsal
uygulamalara gore 6nemli 6lciide degistigi
bildirilmistir (Polisenska ve ark., 2019).
Erbas Kose ve Mut (2019) kavuzlu arpa
genotiplerinde yag, protein, nisasta, ADF ve
NDF igeriklerinin c¢evresel ve genetik
faktorlerden 6nemli 6l¢iide etkilendigini ve
arpa genotiplerinin ortalama yag, protein,
nisasta, ADF ve NDF igerigini sirasiyla
%1.86, %12.78, %59.62, %6.69 ve %23.64
oldugunu bildirmislerdir. Abdel-Haleem ve
ark. (2020), kavuzsuz arpa genotiplerinin f3-
glukan igerigi lizerinde genetik faktorlerin
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onemli oldugunu bildirmislerdir. Kavuzsuz
arpa, kavuzlu tiirlerine kiyasla B-glukan,
toplam diyet lifi, protein, esansiyel amino
asitler ve nisasta gibi bilesenler agisindan
daha zengindir (Bileidere ve ark., 2013).
Kavuzsuz arpa genotipleri ile daha onceki
yillarda yapilan g¢alismalarda yag igerigi
%1.18 ile 3.09 arasinda (Gou ve ark., 2020),
nisasta icerigi %57.8 ile 61.25 arasinda (Li
ve ark., 2019), protein icerigi %6.35 ile 23.4
arasinda (Wang ve ark., 2011), B-glukan
icerigi % 5.75 ile 6.41 arasinda ve ADF
icerigi %1.33 ile 6.89 arasinda (Abdel-
Haleem ve ark., 2010) degistigi
bildirilmistir.  Ayrica  kavuzsuz arpa
genotiplerinin ortalama NDF igerigi % 28.7
olarak bildirilmistir (Yang ve ark., 1997).
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Cizelge 3. Kavuzsuz arpa genotiplerinin incelenen bazi kalite 6zelliklerine ait ortalama degerleri®

Genotipler YO (%)  NO (%) PO (%) BG (%) ADF (%) NDF (%)
Gl 2.62% 57.907" 16.31°* 4.00" 2.36°" 24.44°
G2 2.02 57.03%h 14.909" 4.31¢" 4.02° 26.25°
G3 2.520cd 58.43¢f9 16.06¢9 4.26%" 2.850¢ 24.42°
G4 253" 58.910 15.11F 3.70 2.93bcd 24.52¢
G5 2.20¢f0 58.98¢-9 16.110 4,159 1.52+ 23.28"
G6 2.28%h 58.66°1 16.45b¢ 4619 2.33¢h 24.04°79
G7 244 57.84d" 16.30°F 4.91% 2.98% 25,120
G8 2.36%9 61.07%° 13.95' 4.410h 2.880¢ 23.92°1
G9 2.25¢% 60.21% 16.54%¢ 4.70° 2,510 24,0579
G10 2.03i 61.85% 15.58¢h 4.66° 1.82¢" 23.51fh
G11 2.420¢ 57.43fh 16.160 4.765¢ 3.30% 25.36%°
G12 2.05" 60.82 16.140 4,089 1.37K 23.17%
G13 2.29°9 58.25¢" 16.09>9 4.71°¢ 2.83% 24,830
Gl14 1.94 59.36° 16.90%¢ 4.61°9 1.66M 23.93¢10
G15 2.45%¢ 57.42fh 16.91%¢ 5.09% 1.997 23.82¢10
G16 2.81° 62.74 14.75" 4,455 2.19%1 22.57"
G17 2.60% 57.62f" 16.33%¢ 475 2,695 24.18%9
G18 2.34°9 56.36" 18.09° 4,540 1.87% 24.35
G19 2.40° 57.29%" 16.93%¢ 5.07% 2.3204 2451
G20 2,159 58.59°19 17.28% 4.99%¢ 1.42iK 23.52fdh
G21 2.31°9 58.63% 16.03%9 4.76% 2.11°k 23.93¢f0
G22 2.18" 60.01%* 14.77" 4.28%" 2,73 24.620%
G23 2.3509 58.8309 16.12b 4.39% 2.14% 23.81¢10
Atahualpa 2.29%9 57.38foh 15.99%9 5.06% 3.81° 26.13%
Yalin 2.13%1 58,8209 17.202¢ 5.43 1.14 23.18%
Ortalama 2.32 58.82 16.12 459 2.39 24.22
VK 7.10 2.43 6.03 8.59 23.82 3.05
LSD0.0s) 0.23 2.01 1.20 0.55 0.57 1.04

*Her siitunda ayn1 harflerle gosterilen ortalamalar arasindaki p<0.05 onem diizeyinde fark yoktur. YO: Yag orani, NO: Nisasta orani, PO:
Protein orani, BG: B-glukan orani, ADF: Asit deterjanda ¢oziinmeyen lif, NDF: Notr deterjanda ¢oziinmeyen lif, VK: Varyasyon katsayisi

Arastirmada incelenen kalite ozellikleri
arasindaki iliskiler Cizelge 4’de verilmistir.
Cizelge 4 incelendiginde, tane verimi ile
basakta tane sayis1 (r=0.844**) ve yag orani
(r=0.394%*) arasinda olumlu ve 6nemli, tane
verimi ile nisasta orani (r=-0.409%*) arasinda
ise olumsuz ve onemli iliski belirlenmistir.
Basak uzunlugu ile bin tane agirhig
(r=0.443*) arasinda olumlu ve Onemli,
basak uzunlugu ile yag orani (r=-0.472%)
arasinda olumsuz ve Onemli iliski
belirlenmistir. Basakta tane sayisi ile yag
orani (r=0.541**) arasinda olumlu ve
onemli iligki belirlenirken, bin tane agirligi
(r=-0.735**) ile olumsuz ve onemli iligki
belirlenmistir. Bin tane agirligr ile NDF
degeri (r=0.410*) arasinda olumlu ve
onemli iliski belirlenirken, yag orani (r=-
0.531**) ile olumsuz ve Onemli iliski
belirlenmistir. Nisasta orani ile protein
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orani (r=-0.535**) ve NDF degeri (r=-
0.639**) arasinda olumsuz ve 6nemli iliski
belirlenmistir. Protein orani ile B-glukan
orani (r=0.491*) arasinda olumlu ve 6nemli
iliski belirlenitken, ADF degeri (r=-
0.495**) ile olumsuz ve Onemli iliski
belirlenmistir. ADF degeri ile NDF degeri
(r=0.862**) arasinda olumlu ve Onemli
iliski belirlenmistir.

Yapilan ¢alismalarda, bitki boyu ile
bagaktaki tane sayisi arasinda pozitif, bin
tane agirh@ arinda negatif bir iligki
(Zaefizadeh ve ark., 2011); tane verimi ile
bitki boyu, basak uzunlugu, basakta tane
sayis1 ve basakta tane agirligi arasinda
pozitif bir iliski (Roljevi¢ Nikoli¢ ve ark.,
2020); protein orant ve ADF igerigi
arasinda negatif bir iliski (Abdel-Haleem ve
ark., 2010) oldugu bildirilmistir.
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Cizelge 4. Ozellikler arasi korelasyon katsayilar1 ve dnemlilik seviyeleri

TV BB BU BTS BTA HA YO NO PO BG ADF
BB 0.063
BU -0.332 0.240
BTS 0.844** 0.044 -0.262
BTA -0.367 0.169 0.443* -0.735**
HA -0.020 -0.166 -0.212 -0.160 0.176
YO 0.394* 0.264 -0.472* 0.541** -0.531**-0.042
NO -0.409* -0.209 0.040 -0.161 -0.220 -0.086 -0.071
PO 0.177 -0.017 0.295 0.073 0.079 0.151 -0.143 -0.535**
BG 0.110 -0.224 0.140 -0.049 0.295 0.163 -0.151 -0.262 0.491*
ADF 0.148 0.280 -0.189 0.073 0.190 -0.230 0.235 -0.317 -0.495* -0.130
NDF 015 0.221 -0.016 -0.086 0.410* -0.135 -0.055 -0.639**-0.113 0.033  0.862**

*p<0.05 ve ¥**p<0.01 diizeyinde 6nemlidir. TV: Tane verimi, BB: Bitki Boyu, BU: Bagak uzunlugu, BTS: Basakta tane sayisi, BTA: Bin tane
agirligl, HA: Hektolitre agirligi, YO: Yag orani, NO: Nisasta orani, PO: Protein orani, BG: B-glukan orani, ADF: asit deterjanda ¢oziinmeyen

lif, NDF: Notr deterjanda ¢oziinmeyen lif

SONUC

Genotiplerin ortalama tane verimleri
2.38 ile 5.78 t ha? arasinda degismis, G3,
G4, G6, G8, G11, G13, G14, G15, G18 ve
G19 numarali genotipler istatistiki olarak
ayn1 grupta yer almistir. Bu genotiplerin
tane verimleri denemede kullanilan standart
cesitlerden daha yiiksek olmustur. G7
numarali genotip nisasta orani hari¢ tiim
ozellikler bakimindan genel ortalamalardan
daha yiliksek degerlere sahip olmustur.
Verim ve bazi kalite 6zellikleri bakimindan
istiin 6zelliklere sahip birgok gelismis hat
one c¢ikmistir. Elde edilen sonuglar,
kavuzsuz arpa genotiplerinin verim ve
kalite  Ozelliklerini ~ {izerine  calisan
aragtirmacilar  i¢cin  faydali  bilgiler
saglayacaktir. Ancak genotiplerin
ozelliklerinin daha 1yi anlasilabilmesi i¢in
daha fazla y1l ve yerde ¢alismanin yapilmasi
daha uygun olacaktir.
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Effect of COVID-19 Pandemic on Animal-Source Food
Consumption in Turkey

Abstract

In this study, before and during COVID-19 pandemic food
consuming habits of people living is seven regions of Turkey were
examined and it was investigated how this findings change
depending on such demographic characteristics as people’s gender,
age, education level, marital status and average monthly income.
Surveys were conducted on 800 people across Turkey via the
internet, and the results were tested with non-parametric test
methods in terms of whether there was any significance difference
between dependent and independent groups. At the same time, the
factors that will affect the consumers' consumption of these
products in the future were analyzed by the method of regression
trees. A significant difference was found between the consumption
frequencies of meat-type foods before and during COVID-19
among consumers. It was found that daily consumption of yoghurt
increased too much during the COVID-19 pandemic. According to
the results of regression tree analisys average monthly income was
found is the most affecting factor the consumers' preference of
these products in the future. In the study, it was determined that at
the zoonotic infection knowledge levels, most of the participants
did not give up their food habits at the time of the COVID-19
pandemic. In addition, it was determined that they did not give up
their consumption of animal-based food.  Finally, it is
recommended people to be conscious consumers and that necessary
studies should be carried out to reduce their anxiety in any
pandemic.
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1. INTRODUCTION

Epidemics that spread and are effective
in many countries around the world are
called pandemics. According to the World
Health Organization (WHO), it is sufficient
for a disease to be declared a pandemic if it
IS a new virus or a mutated factor, and can
be transmitted easily and quickly from
person to person (TUBA, 2020). The
coronavirus disease (COVID-19), which
the WHO now regards as a pandemic, also
poses an important public health threat in
the world (Di Gennaro et al., 2020; Zavvar
etal., 2021).

The COVID-19 pandemic caused by the
SARS-CoV-2 virus occurred on December
31, 2019 in Wuhan, China's Hubei
province. The pandemic has spread very
quickly in the world, the first positive cases
have been identified in Turkey on March
11, 2020. Thus, the pandemic process
started in our country and it was observed
that it continued increasingly. Market
places selling live animals in Wuhan, China
at the beginning of the pandemic of the first
cases were later closed due to the potential
source of the disease, and it was observed
that the COVID-19 pandemic was linked
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with them. However, over time, it was
found that COVID-19 disease spread
among people (Ugras Dikmen et al., 2020).
The WHO stated that microbiological
contamination from food is one of the main
reasons for the increase in mortality and
disease rates together with diarrhea (Freese
et al., 1998). According to studies, it is
observed that an average of 6.5 to 33 million
people in the USA are affected by
foodborne diseases every year (Altekruse et
al., 1999). It is seen that such events can
cause panic among the public. On the one
hand, direct and indirect experiences with
unsafe food products and food-borne
diseases affect people's trust levels.

In this study, it was aimed to investigate
the effect of the COVID-19 pandemic on
the animal origin food consumption of
consumers, which can be evaluated in the
context of a situation factor affecting the
whole world.

2. MATERIAL and METHODS
2.1. Material

Participants are grouped based on their
native provinces data by the seven
geographical regions of Turkey (Figure 1).
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Figure 1. Geographlcal map of Turkey

2.2. Method
2.2.1. Data

The data obtained from an online survey
of residents in Turkey in early May, 2020
was used in the study. Questionarie were
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prepared using online survey programs and
has been announced by the social media.
The sample covered 800 residents from 81
provinces and seven geographical regions
of Turkey. In addition to demographic
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questions in the surveys, the frequency of
consumption of animal origin foods before
and during the COVID pandemia were also
asked.
2.2.2. Statistical analysis

In addition to the descriptive statistics of
the data, the nonparametric Wilcoxon sign
test for the analysis of the difference
between the two dependent variables, the
Mann Whitney U test to determine the
difference between two independent
groups, and the Kruskal Wallis H-test to
compare more than two independent groups

were used in the study (Cebeci, 2019). SPSS
software for Windows Version 22 was used
for the analysis.
2.2.3.Regression tree analysis

Prediction trees use the tree diagram to
represent the recursive partition. Each of the
leaves, of the tree represents a cell of the
partition, and has attached to it a simple
model which applies in that cell only
(Hastie and Tibshirani, 1990; Lahmann and
Kottner, 2011; Loh, 2011). The space X is
partitioned by a sequence of binary splits
into terminal nodes (Figure 2).

Figure 2. Scheme of regression trees

In each terminal node |, the predicted
response value y(l) is constant.

Starting with a learning sample, three
elements are necessary to determine a tree
predictor:

1. A way to select a split at every
intermediate node

R(d) =2 5(yn — d(xa))”

The value of y(I) that minimizes R(d) is the
average of yn for all cases (xn, yn) falling
into [; that is, the minimizing y(l) is

— 1
y) = mzxnez Yn
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2. A rule for determining when a node is
terminal

3. A rule for assigning a value y(I) to every
terminal node |

It turns out, as in classification, that the
issue of the node assignment rule is easiest
to resolve. We start with the resubstitution
estimate for R*(d), that is,

(Eq. 1)

(Eq. 2)
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where, the sum is over all yn such that xn€l number a, which minimizes Y.(y,, — a)? is
and N(I) is the total number of cases in I. n
The proof is based on seeing that the
a= %Zn Yn (Eqg. 3)
Similarly, for any subset y,, the number From now on, the predicted value in any
which minimizes }.(y,, — a)? is the average node t will be y(1). Then, using the notation
of the yn. R(L) instead of R(d),
R(L) = ~ Vet Tt On — ¥(D)? (Eq. 4)
Set
R(D) = + TctOn — F(D)? (Eq. 5)
so (Eg. 4) can be written as
R(L) = Xier R(D) (Eq. 6)
These expressions have simple gives the average. Given any set of splits S
interpretations. For every node |, of a current terminal node | in L, the best
Y, et(n — ¥(1))? is the within node sum split s* of | is that split in S which most
of squares. That is, it is the total squared decreases R(L). _ _
deviations of the y, in | from their average. More precisely, for any split s of | into I_
Summing over [ € L gives the total within and Ir, let

node sum of squares, and dividing by N
AR(s, ) = R(D) — R(I) — R(lg) (Eq.7)

Take the best split s* to be a split such that

AR(s%, D) = max AR(s, D) (Eq. 8)
S
Thus, a regression tree is formed by intermediate node I, one of y(1,),y(lr) is
iteratively splitting nodes so as to maximize considerably lower than ¥ (1) and the other
the decrease in R(L). In classification trees, higher (Breiman et al., 2017).
choosing the best splits to be the ones that

3. RESULTS and DISCUSSION

3.1. Descriptive statistics and anxiety
level analysis

The demographic information of the

participants in the study is included in Table

1.

minimized the resubstitution
misclassification rate had undesirable
properties. The best split at a node is that
split on the x variables which most
successfully separates the high response
values from the low ones. At each
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Table 1. Frequency table of some demographic characteristics of the participants

Demographic Characteristics

n %

Gender Female 450 56.2
Male 350 43.8

Education Secondary school and less 35 44
High school 115 144
University 650 81.3

Under 20 41 51
21-30 271 33.9
Age 31-40 330 41.2
41-50 123 154

Over 51 35 44
Mediterranean 98 123

Eastern Anatolia 64 8.0

Aegean 46 5.8
Hometown (as Regions) Southeastern Anatolia 362 45.3
Central Anatolia 113 141

Black Sea 62 7.8

Marmara 55 6.9
. Married 486 60.8
Marital status Single 314 392
Less than 2500 TL 183 22.9
Average monthly income 2501-5000 TL 312 39.0
More than 5001 TL 305 38.1
Less than 600 TL 110 13.8
. 601-1000 TL 206 25.8
Average monthly food expenditure 1001-1500 TL 200 25.0
More than 1501 TL 284 355

As seen in Table 1, 56.2% of the
participants are women and 43.8% are men.
60.8% of them are married and 39.2% are
single. More than 80% of the participants
had education at university level.
Considering the age of the participants,
more than 90% are 21-50 years old. The
distribution of the respondents according to
regions is as follows: Mediterranean Region
12.3%, Eastern Anatolia Region 8%,
Aegean Region 5.8%, Southeastern
Anatolia Region 45.3%, Central Anatolia
Region 14.1%, Black Sea Region 7.8% and
Marmara Region 6.9%. It has been
determined that 22.9% of the participants’
monthly income is less than 2500 TL,
39.0% is between 2501-5000 TL and 38.1%
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is more than 5001 TL. It is seen that 13.8%
of participants' average monthly food
expenditure is less than 600 TL, 25.8% is
between 601-1000 TL, 25.0% is between
1001-1500 TL and 35.5% is more than 1501
TL.

The COVID-19 virus, which continues
to have an effect on the whole world, is
thought to be a zoonotic infection that is,
transmitted from animals to humans. In our
study, the rate of participants who think that
the COVID-19 virus can be transmitted
from foods of animal origin is 30.9% (Table
2). 59.8% of the participants stated that the
general food consumption did not change
during the pandemic.



ISPEC Tarim Bilimleri Dergisi, 5(3): 616-626, 2021

Table 2. Frequency and percentages about the knowledge and awareness level of the participants’

concerning Zoonotic infection

. Yes No No idea
N Questions n % n % n %
1 Do you think that the source of infectious diseases is transmitted 465 581 335 419 0 0.0
from animals?
5 Do you think the COVID-19 virus can be transmitted from foods 247 30.9 313 391 240  30.0
of animal origin?
Has there been any change in your life in terms of food
3 consumption in general during the COVID-19 pandemic? 322 402 478 598 0 0.0
Do you think that the consumption of animal origin foods will
4 decrease during the COVID-19 pandemic? 93 116 515 644 192 240
5 Even if the COVID-19 pandemic is literally over, will you 692 864 26 33 82 10.3
continue to consume food of animal origin?
It is known that there are zoonotic participants by region, age, gender,

infections such as brucellosis,
toxoplasmosis and bird flu, which are
transmitted from animals to humans
throughout history. Scientists also do not
think that the COVID-19 virus is
transmitted from bats, and considering that
bats are not sold in the market where the
virus appeared, it is still suggested that a
type of intermediate animal is a carrier in
the transmission of the virus to humans
(TUBA, 2020).

Significant
between the

were found
of the

differences
anxiety levels

education level and marital status (Table 3).
We see that age and education level are very
effective in these differences. As a result of
the analysis, it was determined that the
participants who thought that infectious
diseases were transmitted from foods of
animal origin and stated that they would be
more meticulous in food shopping during
this process showed a statistically
significant difference (p<0.05) according to
the educational level and genders.

Table 3. Kruskal Wallis and Mann-Whitney U test results to determine the difference between the
anxiety levels of the participants by regions, age, education level, gender and marital status

. Educational Marital
N Question Regions  Age level Gender status
v value Z value

1. Do you think that the source of infectious 10.451 17.027** 7.558* -0.208 -0.952
diseases is transmitted from animals?

2. Do you think the COVID-19 virus can be 13.334* 18.654**  9.777** -2.514* -1.824
transmitted from foods of animal origin?

3. Has there been any change in your life in 8.791  9.550* 2.660 -1.289 -1.566
terms of food consumption in general during
the COVID-19 pandemic?

4. Do you think that the consumption of animal  3.643 20.660**  21.692** -2.345* -2.375*
origin foods will decrease during the
COVID-19 pandemic?

5. Even if the COVID-19 pandemic is literally ~ 5.456 9.272 16.351**  -2.953** -1.198

over, will you continue to consume foods of
animal origin?

*:p<0.05; **:p<0.01

3.2. Analysis of consumption of foods of
animal origin

As the consumption habits of foodstuffs
may differ from country to country, from
region to region, it can differ as well as
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between provinces and even locally. In this
context, when Table 4 is examined, a
significant difference was found at p<0.01
level in minced meat, beef, fish and turkey
meat, and p<0.05 in mutton, chicken, goose
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and quail meat between the consumption
frequencies of meat-type foods before and
during COVID-19 among consumers who
think that animal products are infectious.
No significant difference was found
between the consumption frequencies of the
participants who did not believe in zoonotic
infection in meat groups other than beef,
turkey and fish. When the consumption

frequencies of meat-type foods before and
during COVID-19 were evaluated
statistically, it was observed that the
number of people who would never
consume products such as minced meat,
beef, mutton, fish, chicken, turkey and
goose during the COVID-19 pandemic
increased (Table 4).

Table 4. Consumption frequencies of meat-type foods and products of animal origin before and during

COVID-19
Minced meat Beef Mutton Fish
Before During Before During Before During Before During
Z value -3.005** -3.704** -2.350* -7.204**
Never 8 21 53 79 110 146 20 102
Once a year 14 15 83 70 149 114 126 125
Once a month 171 176 236 242 225 223 411 340
Once a week 530 502 369 348 271 272 240 223
Daily 77 86 59 61 45 45 3 10
Total 800 800 800 800 800 800 800 800
Chicken Turkey Goose Quail
Before During  Before During Before During Before During
Z value -2.247* -6.175** -2.252* -2.013*
Never 10 23 274 355 537 562 601 612
Once a year 20 20 355 287 191 166 123 118
Once a month 151 154 126 118 55 57 60 57
Once a week 548 523 40 38 15 12 13 12
Daily 71 80 5 2 2 3 3 1
Total 800 800 800 800 800 800 800 800
Milk Egg Cheese Yoghurt
Before  During Before  During Before  During Before  During
Z value -2.090* -0.338 -1.437 -2.194*
Never 22 27 10 11 15 15 10 11
Once a year 23 18 1 2 1 1 0 2
Once a month 94 84 8 6 5 3 6 94
Once a week 291 283 137 133 42 56 98 100
Daily 370 388 644 648 737 725 686 678
Total 800 800 800 800 800 800 800 800

**:p<0.01(Wilcoxon Signed Ranks test results)

Considering the table of consumption
frequencies of products of animal origin
before and during COVID-19, it was found
that daily consumption of yoghurt increased
too much during the COVID-19 pandemic
(Table 4). In the study conducted by
(Simsek et al, 2005) in Istanbul, annual
drinking milk consumption per person was
found to be 34 liters. The other consumption
of milk and dairy products in the research
area is 4.86 kg cheese, 10.6 kg yoghurt and
0.59 kg butter. Therefore, it has been
reported that the most important reason for
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the low amount of drinking milk consumed
in the research area is that families consume
yoghurt in addition to drinking milk.
Ethnocentric tendency plays a big role in
consumer behavior in food shopping. The
eating habits of individuals may vary from
region to region, as well as family,
economic status, religious beliefs, and
basically psychological status. Over time,
eating habits can also change as a result of
some experiences. One of the factors
affecting the consumption habits in the
family is the harmony between culture and
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gender. The different needs of men and
women and if gender roles are important in
families with a traditional structure, this
also differentiates family consumption
habits (Ozsungur and Giiven, 2017). In our
study, when the consumption frequencies of
some foods of animal origin according to
the regions were examined as before and

during COVID-19, there was a statistically
significant difference (p<0.05) in the
consumption of cheese and yoghurt in the
Mediterranean Region and a statistically
significant difference (p<0.01) in the
consumption of only yoghurt in the
Southeastern Anatolia Region (Table 5).

Table 5. Wilcoxon Signed Ranks test results for the differences between the consumption frequencies
of some foods of animal origin before and during COVID-19 according to demographic characteristics

Demographic characteristics Milk Edg Cheesez valu;(oghurt Goose Quail
Gender Male -1.742 -0.998 -1.578 -3.017**  -1.56 -1.27
Female -0.657 -1.163 -0.870 -1.057 -2.11* -.83
Mediterranean -714 -1.164 -2.047* -2.360*  -1.64 -2.16*
Eastern Anatolia -1.604 -.905 -1.633 -.302 -1.90 -21
Aegean -.447 .000 -1.414 -577 -.69 -.96
Region ~ Sodtheastern 1822 -1265  -206 2618%*% 192 -86
Anatolia
Central Anatolia -1.000 -1.604 -.816 -.378 -1.67 -1.99*
Black Sea -577 -791 -1.342 -1.134 .00 -1.41
Marmara -1.342 -378 -1.000 -1.000 -1.34 -1.13
Minced Beef Mutton Chicken Turkey Fish
Demographic characteristics  meat
Z value
Gender Male -2.89** -3.04** .01 -1.76 -4.09** -5.66**
Female -1.81 -2.49*  3.68** -2.10* -5.21** -5.96**
Mediterranean -1.57 -2.82*%* 137 -1.02 -1.64 -2.89**
Eastern Anatolia -1.10 -.26 14 -1.79 -2.42* -2.36*
Aegean -33 -2.33* .23 -.19 -.50 -14
. Southeastern
Region Anatolia -2.83** -1.46 2.19* -.85 -4.54** -4.49**
Central Anatolia -.28 -1.71 1.67 -.65 -2.83** -5.09**
The Black Sea -54 -.68 1.61 -1.59 -2.24* -2.98**
Marmara -1.57 -1.43 .29 -1.88 -1.81 -2.26*

*:p<0.05; **:p<0.01

Consumer behavior, which is a human
behavior, cannot be considered separate
from culture and psychology. Therefore,
consumer behavior is closely related to
psychological, social, situational and
demographic variables. In their study,
Petroman et al. (2015) conducted to show
the effect of education on the behavior of
the consumer of food products of animal
origin, it was found that 98% of the
participants’ choice of meat was influenced
by family, customs and traditions in the
region. Among the participants, those who
did not eat meat stated that the reason was
due to health, religion or other conditions. It
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was also observed in the study that the
preference of chicken meat is a significant
factor in their ability to grow them in their
own homes. In the study, significant
differences were determined in the
consumption frequencies of meat-type
foods in men and women before and during
COVID-19 (Table 5). In addition, we see
that there are significant differences in
consumption frequencies by regions. When
we examine the table, we see that there are
statistically significant differences in
consumption of fish and turkey meat,
according to demographic characteristics.
In addition, statistically  significant
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differences were detected in different meat
types according to all characteristics.
3.3. Regression tree analysis

The factors affecting the contunied
consumption of foods of animal origin was
investigated by means of regression
analysis. The independent variables were
average monthly income (AMI), age (A),
education level (EL), regions (R), gender

(G), average monthly food expenditure
(AMFE) and marital status (MS) of
participants. The response variable (RV)
was the question ‘Even if the COVID-19
pandemic is literally over, will you continue
to consume foods of animal origin?’ with
answers ‘yes’, ‘no’ and ‘no idea’. The
regression tree diagram of the analysis is
depicted in Figure 3.

Even if the COWID-19 pandemic is
literally ower, will vou continue to
consume food of animal arigin™

———————
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Ho
¥ Ho id
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26.5 602

CE}
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W Hoidea
B ves
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74,2 126
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Improwvement=0,002
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Marmara; Eastern Anatolia

hdore than S004 TL; 25041-5000 TL

Mode 2
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Ha 24 15
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Total TTAGT
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31-90; 41-50; Owver 51 21-30; Under 20
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Mo a5 7 Hao 65 4 Ho 16 7 Mo 43 3
¥ Moidea 245 30 ¥ Mo idea a7 6 W Mo idea 4.3 21 ¥ Mo idea 136 25
H s 6o, 249 B yves 220 52 B yvas 93,58 405 H s 22.1 151

Total 15,1 121 Total 7g ez Total 54,1 4332 Total 220 1284
_ i N | _

Gender
Improvement=0,002

Feri'nale M.lale

Mode 7 Hode 2
Category % n Categonr % n
Mo 7.0 G Mo 4.0 2
W HNoidea 310 22 W Mo idea 160 2
B ves 520 49 B yes S0,0 40
Total 548 71 Total G2 &0

Figure 3. Regression tree diagram

In the regression tree diagram, Node 0,
which gave general descriptive statistics of

RV, was divided into new two child nodes,

with respect to AMI factor. The RV
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distribution of the participants with AMI
less than 2500 TL on (Node 1) was
calculated as %6-No, 19.7%-No idea and
74.3%-Yes and the RV distribution of the
participants with AMI more than 2501 TL
on (Node 2) was calculated as %2.4-No,
7.5%-No idea and 90.1%-Yes. Numbers
(proportions) of suveys were 183 (22.9%)
for Node 1 and 617 (77.1%) for Node 2.
Afterwards Node 1 was divided into Nodes
3 and Node 4, depending on R factor.
Classification measures for these two nodes
were Aegean, Southeastern and
Meditteranian Regions for Node 3 and
Black Sea, Central Anatolia, Marmara and
Eastern Anatolia for Node 4. Number of
records were established as 121 (15.1%)
and 62 (7.8%), respectively. The RV
distribution of the participants from
Aegean, Southeastern and Meditteranian
Regions on (Node 3) was calculated as
%5.8-No, 24.8%-No idea and 69.4%-Yes,

while the RV distribution of the participants
from Black Sea, Central Anatolia, Marmara
and Eastern Anatolia Regions on (Node 4)
was calculated as %6.5-No, 9.7%-No idea
and 83.9%-Yes. On the other hand, Node 3
is divided into two new chid nodes
according to Gender factor. While the RV
distribution of the 71 female participants on
(Node 7) was calculated as %7.0-No,
31.0%-No idea and 62.0%-Yes, the RV
distribution of the 50 male participants on
(Node 8) was calculated as %4.0-No,
16.0%-No idea and 80.0%-Yes. Nodes 4, 5,
6, 7 and 8 are terminal nodes, and they did
not need any separation for providing
homogeneity. Table 6 shows importance

degree of the predictive variables.
According to the table, AMI was
significantly identified as the most

important factor influencing RV. Similar
results was found in (Wong et al, 2018).

Table 6. Importance level of independent variables affecting RV

Independent Variable Importance Normalized Importance (%)
Average monthly income (AMI) .007 100.0
Age (A) .006 80.1
Education level (EL) .004 58.2
Regions (R) .002 30.9
Gender (G) .002 28.2
Average monthly food expenditure (AMFE) .001 15.6
Marital status (MS) .001 13.3

In current tree AMI was found most important factor affecting RV followed by Age (80.1%).

4. CONCLUSION

There was a difference between the
anxiety levels of the participants and
regions, age, education level, gender and
marital status. In addition, it was
determined that the participants who
thought that infectious diseases were
transmitted to humans through animals and
stated that they would be more careful in
food shopping during this process had a
statistically significant (p<0.05) difference
according to the regions. When the
consumption frequency of meat-type foods
before and during COVID-19 was
evaluated statistically, it was seen that the
number of people who would never
consume products such as minced meat,
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beef, mutton, fish, chicken, turkey and
goose during the COVID-19 pandemic
increased. At the same time, during the
COVID-19 pandemic, it was found that
daily consumption of yoghurt increased too
much. When the consumption frequencies
of some foods of animal origin according to
the regions were examined before and
during COVID-19, it was found that there
was a significant difference in the
consumption of cheese and yoghurt in the
Mediterranean Region and a significant
difference in the consumption of only
yoghurt in the Southeastern Anatolia
Region. In the study, significant differences
were identified in the consumption
frequencies of meat-type foods in men and
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women before and during COVID-19. In
addition to this, as a result of the analysis it
has been revealed that there are significant
differences in consumption frequencies by
regions, as well as significant differences in
consumption of fish and turkey meat
according to demographic characteristics.
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Diyarbakir = Ekolojik  Kosullarinda  Farkh  Pamuk
Genotiplerinin Verticillium Solgunluguna (Verticillium dahliae
Kleb) Kars1 Dayanikhiliklarinin Augmented Deneme Desenine
Gore Belirlenmesi

Ozet

Bu ¢aligma, dogal olarak epidemi kosullar1 bakimindan verticillium
solgunluk hastaligina bulasik olan Diyarbakir Dicle Universitesi
Ziraat Fakiltesi Tarla Bitkileri Bolimii deneme sahasinda, 2019
iretim sezonunda  ylritilmiistir. Solgunluk  hastaligina
(Verticillium dahliae kleb.) dayanikli olan pamuk genotiplerin
durumlarini tespit etmek amaciyla yapilmistir. Calismada, 124 adet
pamuk genotiplerin yani sira kontrol olarak 4 adet tescilli ¢esit (ST-
468, ES-1, Edessa, DP-499) kullanilmuistir. Aragtirma, augmented
deneme desenine goére 4 blogun her biri 29 ve 1 blogun ise 28
siradan olusacak sekilde, toplamda 5 blok olarak yiiriitiilmiistiir.
Calisma sonucunda, incelenen tiim 6zellikler yoniinden genotipler
arasinda 6nemli farkliliklar oldugu belirlenmistir (p<0.01). %50-60
koza agim zamaninda yaprak hastalik siddet indeks degerleri 0.295-
2.970 ve govde kesiti hastalik siddeti indeks degerleri 0.042-2.948
arasinda degistigi belirlenmistir. Incelenen veriler dogrultusunda
farkli pamuk genotiplerin iliskin, %50-60 koza agim zamaninda
yaprak hastalik siddet indeksi ve govde kesiti hastalik siddet indeks
degerleri arasinda pozitif yonde korelasyon oldugu saptanmustir.
Bu calismadaki bulgular hastaliga dayanikli/tolerant anaglarin
belirlenmesi ve se¢imi amaciyla yiiriitilecek pamuk 1slah
programlarina 151k tutacaktir.

Determination of Resistance of Various Cotton Genotypes to
Verticillium Wilt (Verticillium dahliae Kleb) by Augmented
Experimental Design in Diyarbakir Conditions

Abstract

This study was carried out during the 2019 production season in
Diyarbakir Dicle University Faculty of Agriculture, Department of
Field Crops, where is naturally infected with verticillium wilt
disease in terms of epidemic conditions. The study was conducted
to determine the status of cotton genotypes resistant to wilt disease
(Verticillium dahliae kleb.). In the study, besides 124 cotton
genotypes, 4 registered cultivars (ST-468, ES-1, Edessa, DP-499)
were also used as controls. The research was carried out according
to the augmented trial design in a total of 5 blocks whose each 4
block were consisted of 29 rows and one block was comprised of
28 rows. As a result, it was determined that there were significant
differences at the p<0.01 level between genotypes in terms of all
the examined characteristics. Moreover, the leaf disease severity
index values were between 0.295-2.970 and the disease severity
index values of the stem section ranged between 0.042-2.948 at the
time of 50-60% boll opening ranged. A positive correlation
between leaf disease severity index and stem section disease
severity index values was found at 50-60% boll opening time for
different cotton genotypes. The findings will shed light on the
selection and identification of resistant/tolerant rootstocks in future
cotton breeding programs.
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GIRIiS

Pamuk bitkisi hem diinyada hem de
Tiirkiye de tekstil sanayisinde oldukca
onemli hammaddelerindendir. Tekstilin
yant sira yag, yem ve kagit sanayi
zincirlerinde kullanilan ekonomik tarim
kaynakli olan muazzam bir endiistri
bitkisidir (Copur, 2014; Odabasioglu ve
Copur, 2017; Mert, 2009). Lifi islenen ilk

bitkilerden  olan  pamuk  bitkisinin
yetistiriciligi ~ olduk¢a  eski  yillara
dayanmaktadir. Fakat anavatani

bakimindan tam olarak Kkesin bir veri
bulunmamakla birlikte diinya ya Asya,
Amerika ve Afrika’nin sicak bolgelerinden
yayildig1 tahmin edilmektedir. Hindistan’da
yaklagik 5000 yil Oncesinde tariminin
yapildigi, M.O. 3000°1i yillarda ise kumas
dokumasinda kullanildig: arkeolojik kazilar
sonucunda tespit edilmistir. (Gencer, 1987).
Tiirkiye'de ise pamuk tarihcesi M.O. 330
yildan daha oncesine dayanmasina ragmen,
iretimin yayginlagsmasi Sel¢uklu Tiirkleri
(11.  Yizyil) ve Osmanhi Tirkleri
(14.ylizy1l) doneminde olmustur. Daha
sonra Cumhuriyeti'nin ilanindan itibaren
pamuk iretimi olduk¢a biliylik Onem
kazanmigtir (Anonim, 2021).

Tropikal ve subtropikal bolgelerde
80’den fazla iilkede 30-35 milyon hektarlik
alanda yetistirilmekte olup, yillik lif verim
miktar1 20 milyon tondan daha fazla
alimmaktadir (Towsend, 2010).

2018/19 doneminde, Uluslararasi Pamuk
Istisare Komitesi’'nin (ICAC) verilerine
gore; Pamuk ekimi, diinya da 32.963.000
hektar alanda yapilmis olup, bu alanlardan
25.694.000 ton pamuk lifi elde edilmistir.
Uretim alam1  bakimmdan  Hindistan
12.600.000 hektar ile ilk sirada olurken,
hemen onu takiben ABD, Cin, Pakistan ve
Brezilya ilkeleri izlemistir.  Pamuk
iretiminin diinyada en ¢ok yapildig: iilke
6.040.000 ton lif ile Cin birinci sirada
olurken, onu sirastyla Hindistan, ABD,
Brezilya, Pakistan ve Tiirkiye iilkeleri takip
etmistir. Tirkiye de ise, Giineydogu
Anadolu Bolgesi, Ege Bolgesi, Cukurova,
Antalya ve Igdir bolgelerinde pamuk
yetistiriciligi yaygin olarak yapilmaktadir.
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Bu bolgelerde toplamda 4.778.681 dekarlik
alanda pamuk dreticiligi yapilmis olup,
dekara 460 kg verimle toplam 2.200.000 ton
kiitli pamuk elde edilmistir. Pamuk
yetistiriciliginin %60 n1in yapildig1
Giineydogu Anadolu Bolgesinde, 2.889.140
dekarlik alanda yetistiricilik yapilmis olup,
dekara 454 kg verimle 1.312.703 ton kiitli
pamuk elde edilmistir. Bu bolgeler bazinda
Diyarbakir ve Sanlurfa illerinde en cok
pamuk iretimi yapilmis olup, iilkemiz
pamuk tiretiminin %37 sini Sanlurfa, %10
ise Diyarbakir illerinden karsilanmaktadir
(Anonim, 2018). Tiirkiye, pamuk iiretimi ve
iretimin islenmesi konusunda uzman bir
iilke konumundadir (Biiniil ve Giivercin,
2001).

Pamuk verimini ve Kkalitesini negatif
yonde etkileyen biyotik ve abiyotik stres
unsurlar1 bulunmaktadir. Bu unsurlardan en
tahrip edici olan1 Verticillium solgunluk
(Verticillium dahliae Kleb.) hastaligidir
(Pegg, 1984). Bu hastalik 1914 yilinda ilk
olarak ABD’de sera sartlarinda belirlenmis
olup, daha sonra 1927 yilinda Tennessee“da
ve 1930 yilinda ise Kaliforniya“da tarla
sartlarinda belirlenmistir (Watkins, 1981).
Tirkiye de ise ilk olarak Manisa
Kirkagac’ta 1941 yilinda Iyriboz tarafindan
belirlenmistir. Fakat Verticillium dahliae
Kleb.‘nin hastalik etmeni oldugu Karaca ve
ark. (1971) tarafindan tespit edilmistir.
Hastaligin  unsuru fungus olup, kisi
tamamen toprakta siirdiirir ve uygun
konukc¢u buldugunda, bitkinin kék ucundan
baglayarak kilcal koklere dogru ilerleyip
iletken doku demetlerine ulasir. Daha sonra
odun borusu aracilifiyla yapraklara, tepe
noktasina ve u¢ tomurcuga kadar ulasinca
hastalik belirtileri gozlemlenir (Karaca,
1974). Bitkinin govdesi topraktan 5 cm

yukaridan  enine  kesildiginde, odun
borusunun kahverengilestigi veya
esmerlestigi  gdzlenmektedir. Bu renk

degisimi iletim demetlerinde karakteristik
olarak bilinmekte ve genellikle hastaligin
teshisinde  kullanilmaktadir.  Hastaliga
yakalanmusg bitkilerin, bitki boyu kisa, koza
say1s1 az ve kozalar kiigiik olur (Kirkpatrick
ve Rothrock, 2001).
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Verticillium solgunluk hastaligi, Tiirkiye
de pamuk yetistiriciligi yapilan asag1 yukari
her tarlada rastlanmasindan  dolay,
ekonomik  kayiplar  gin  gectikge
artmaktadir (Gore, 2007). Bu hastalik, Ege
ve Akdeniz bolgelerinde daha sik
goriilmektedir  (Esentepe, 1979). Bu
bolgelerin yami sira Gilineydogu Anadolu
Bolgesi'nde de hastaligin giin gectikge
yaylldigt ve fazla miktarda verim
kayiplarina sebep oldugu bildirilmistir.
Bilhassa Diyarbakir, Batman, Mardin, Siirt,
Adiyaman ve Sanlwrfa illerinde hastaligin
yaygmlik oranmin %79.28, yakalanma
oraninin ise %16.27 oldugu tespit edilmis
ve yapilan arastirmalarda, bu oranin
%86’ya kadar yiikseldigi gozlemlenmistir
(Sagir ve ark., 1991). Hassas olan ¢esitlerin
seleksiyonu ve performansi daha dayanikli
cesitlerin talep edilmesi, olusabilecek
kayiplar1 olabildigince diistirecektir (Bell,
2001). Hastaligin etkin kontrolii i¢in dnemli
stratejiler gelistirilmesine ihtiyag
duyulmaktadir. Bu amag¢ dogrultusunda,

stirekli kullanilmayan ¢esitler, mahalli ¢esit
ve popiilasyonlar, genetik ozellikleri tam
olarak nitelendirilmemis hatlar ve yabani
akrabalardan olusan gen kaynaklarindan,
hastalik ve stres unsurlarmma dayanikli
cesitlerin gelistirilmesi kaginilmazdir (Yu
ve ark., 2012; Tan, 1998).

Bu ¢alismanin amaci, 128 adet pamuk
genotipleri arasindaki hastalik siddetini
saptamak ve hastaliga dayanikli genotipleri
belirleyerek gelecekte yiiriitiilecek pamuk
1slah  programlarinda dayanikli/tolerant
ana¢ se¢imine 1s1k tutmaktir.

MATERYAL ve YONTEM
Bu arastirmada, Nazilli Pamuk
Arastirma  Enstitlisiic ~ Midiirligiintin,

genetik stok iinitesinde bulunan ve farkli
ozelliklere sahip 110 adet pamuk genotipi
ile birlikte Dicle Universitesi Ziraat
Fakiiltesi Prof. Dr. Mefhar Giiltekin
TEMIZ’e ait 18 adet saf hat olmak iizere
toplam 128 adet pamuk genotipi bitkisel
materyal olarak kullanilmistir (Cizelge 1).

Cizelge 1. Calismada kullanilan genotiplere ait bilgiler

S.No | Genotip Tiir Orjin S.No | Genotip Tiir Orjin

Gl Acala 44 G.Hirsutum L. ABD G65 Maydos Yerlisi G.Herbaceum L. | Tiirkiye
G2 AgalaSindou G.Hirsutum L. Yunanistan G66 Nata G.Hirsutum L. Tiirkiye
G3 Agdas 3 G.Hirsutum L. Tirkiye G67 Nazilli 143 G.Hirsutum L. Tiirkiye
G4 Aktas 3 G.Hirsutum L. Azerbaycan G68 Nazilli 303 G.Hirsutum L. Tiirkiye
G5 AlbaAcala 70 G.Hirsutum L. ABD G69 Nazilli 342 G.Hirsutum L. Tiirkiye
G6 Aleppo-1 G.Hirsutum L. Suriye G70 Nazilli 663 G.Hirsutum L. Tiirkiye
G7 Askabat 100 G.Barbadense L. | Tirkmenistan = G71 Nazilli 84 G.Hirsutum L. Tiirkiye
G8 Awustral G.Hirsutum L. Avustralya G72 Nazilli 87 G.Hirsutum L. Tiirkiye
G9 Aydin 110 G.Hirsutum L. Tiirkiye G73 Nazilli 954 G.Hirsutum L. Tiirkiye
G10 Azerbaycan 3038 G.Hirsutum L. Azerbaycan G74 New Mexican Acala | G.Hirsutum L. ABD

Gl1 Babylon G.Hirsutum L. Tiirkiye G75 Nova G.Hirsutum L. Yunanistan
G12 Bahar 14 G.Barbadense L. | Turkmenistan = G76 Oglake1 G.Hirsutum L. Tiirkiye
G13 Barut 2005 G.Hirsutum L. ABD G77 Ozaltin 404 G.Hirsutum L. Tiirkiye
Gl4 | Bulgar 3279 G.Hirsutum L. Bulgaristan G78 | Ozbek 105 G.Hirsutum L. Ozbekistan
G15 Candia G.Hirsutum L. Avustralya G79 Paumg-21 G.Hirsutum L. ABD

G16 Carisma G.Hirsutum L. Tirkiye G80 Penta (G) G.Hirsutum L. ABD

G17 Carmen G.Hirsutum L. Avustralya G81 Poyraz G.Hirsutum L. Tiirkiye
G18 Cascot 2910 G.Hirsutum L. ABD G82 Rantos G.Hirsutum L. Yunanistan
G19 Ceyhan 520 G.Hirsutum L. Tirkiye G83 Sealand 542 G.Hirsutum L. ABD

G20 Coker 310 G.Hirsutum L. ABD G84 Samon G.Hirsutum L. ABD

G21 Condor G. Hirsutum L ABD G85 Sayar 314 G.Hirsutum L. Tiirkiye
G22 Corina G.Hirsutum L. Ispanya G86 Selguk Bey G.Hirsutum L. Tiirkiye
G23 CrinkleLeaf (Green) | G.Hirsutum L. ABD G87 Silcot-3 G.Hirsutum L. ABD

G24 Crumpled G. Hirsutum L ABD G88 Sorbon G.Hirsutum L. Tacikistan
G25 Cukurova 1518 G.Hirsutum L. Tirkiye G89 Stardel G.Hirsutum L. YOK

G26 Coskunl G.Hirsutum L. Tirkiye G90 Stoneville 62 G.Hirsutum L. ABD

G27 Darmi G. Hirsutum L Bulgaristan GI91 Sahin 2000 G.Hirsutum L. Tiirkiye
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G28 Dawn G. Hirsutum L ABD

G29 Delcerro G.Hirsutum L. Avustralya
G30 Delta Diomond G.Hirsutum L. ABD

G31 Deltapine 12 G.Hirsutum L. ABD

G32 Dicle 2002 G.Hirsutum L. Tiirkiye
G33 Ege 69 G.Hirsutum L. Tiirkiye
G34 Ege 7913 G.Hirsutum L. Tiirkiye
G35 Ersan 92 G.Hirsutum L. Tiirkiye
G36 Ed 76 G.Hirsutum L. Tiirkiye
G37 Fibermax 819 G.Hirsutum L. ABD

G38 Frego G.Hirsutum L. Avustralya
G39 Gacot 79 G.Hirsutum L. ABD

G40 Garant G.Hirsutum L. Avustralya
G41 Gedera 5 G.Hirsutum L. Tiirkiye
G42 Giza7 G.Hirsutum L. Misir

G43 Gloria G.Hirsutum L. Avustralya
G44 Golda G.Hirsutum L. ABD

G45 Gossypolsiiz 86 G.Hirsutum L. Tiirkiye
G46 Gossypolsiiz Nazilli | G.Hirsutum L. Tiirkiye
G47 Gumbo G.Hirsutum L. ABD

G48 Giirelbey G.Hirsutum L. Tiirkiye
G49 Haridost G.Hirsutum L. Pakistan
G50 Helius G. Hirsutum L Bulgaristan
G51 Hopicala — vert G.Hirsutum L. ABD

G52 | Impala (Etna) G.Hirsutum L. Yunanistan
G53  Ipek 607 G.Hirsutum L. Tiirkiye
G54 Julia G.Hirsutum L. Avustralya
G55 Karnak 55 G.Hirsutum L. ABD

G56 Korina G.Hirsutum L. ABD

G57 Kurak-2 G.Hirsutum L. Tiirkiye
G58 Lider G.Hirsutum L. Tiirkiye
G59 Lima G.Hirsutum L. Tiirkiye
G60 Lodos G.Hirsutum L. Tirkiye
G61 Lydia G.Hirsutum L. Tiirkiye
G62 Maras 92 G.Hirsutum L. Tiirkiye
G63 MarcelLeaf (Brown) = G.Hirsutum L. ABD

G64 Marvi G.Hirsutum L. Pakistan

G: Genotip, K: Kontrol gesitler

Tarla denemesi, dogal olarak epidemi
kosullar1 bakimindan verticillium solgunluk

hastaligina bulasik olan Diyarbakir Dicle
Universitesi Ziraat Fakiiltesi Tarla Bitkileri
Bolimii deneme alaninda 2019 yilinda
yiirlitilmistiir. Augmented deneme
desenine gore toplamda 5 blok olacak
sekilde yiiriitiilerek, 4 blogun her biri 29 ve
1 blogun ise 28 siradan olusacak seklinde
kurulmustur. Kontrol ¢esitleri (St-468, Es-
1, EDESA ve DP-499) her blokta
tekrarlanirken, denemeye alman pamuk
genotipleri ise tekerriir olmadan sirayla

G92  Taskent Uzbek G.Hirsutum L. Ozbekistan
G93  Veramine G.Hirsutum L. fran
G94 Veret G.Hirsutum L. ABD
G95 Volkan G.Hirsutum L. Tiirkiye
G96 Vurcano G.Hirsutum L. ABD
G97 Ziroatkar-64 G.Hirsutum L. Tiirkiye
G98 BA-440 G.Hirsutum L. Tiirkiye
G99 BA119 G.Hirsutum L. ABD
G100 PG 2018 G.Hirsutum L. Tiirkiye
G101 Carla G.Hirsutum L. Tiirkiye
G102 Bomba G.Hirsutum L. Tiirkiye
G103  SC-2009 G.Hirsutum L. Tiirkiye
G104  SC-2079 G.Hirsutum L. Tiirkiye
G105 = Sezener G.Hirsutum L. Tiirkiye
G106 = Experia G.Hirsutum L. Tiirkiye
G107 = Karanl Hat Tiirkiye
G108 = Karan2 Hat Tiirkiye
G109 = Karan3 Hat Tirkiye
G110 Karan4 Hat Tirkiye
G111  Karan6 Hat Tirkiye
G112  Karan7 Hat Tiirkiye
G113  Karan8 Hat Tirkiye
G114 = Karan9 Hat Tirkiye
G115 = Karanl0 Hat Tiirkiye
G116 = Karanll Hat Tirkiye
G117 = Karanl2 Hat Tirkiye
G118  Karanl3 Hat Tiirkiye
G119 Karanl4 Hat Tiirkiye
G120 Karanl6 Hat Tiirkiye
G121 = Karanl9 Hat Tiirkiye
G122 = Karan22 Hat Tiirkiye
G123 = Karan23 Hat Tiirkiye
G124 = Karan27 Hat Tiirkiye
K1 ST-468 G.Hirsutum L. ABD
K2 ES-1 G.Hirsutum L. Tiirkiye
K3 Edessa G.Hirsutum L. Tiirkiye
K4 DP-499 G.Hirsutum L. ABD
bloklara dagitilmistir. Deneme alani,
bloklar arasinda 2.5 metre izolasyon
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mesafesi birakilarak, her genotipin sira
uzunlugu 6 m, sira arast 70 cm, sira tizeri 20
cm ve her parsel 2 sira olacak sekilde ekim
islemleri ayarlanmistir. EKimden bir hafta
once, 30 kg/da (20-20-0) kompoze giibresi
tabana uygulanmis olup 21 Mayis 2019
tarthinde ekim gerceklesmis olup ve {ist
gibre uygulamas1 10 Temmuz 2019
tarihinde 30 kg/da olacak sekilde amonyum
nitrat (%33) giibresi uygulanmustir.
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Cizelge 2. Diyarbakir iline ait 2019 yil1 ile uzun yillara ait ortalama sicaklik, maks. sicaklik, toplam
yagis ve nispi nem degerleri

Aylar Ort. Sicaklik (°C) Maks. Sicaklik (°C) Toplam Yagis(mm) Nisbi Nem (%)
2019 UYO 2019  UYO 2019  UYO 2019 UYO
Nisan 118 138 249 353 1526 695 784 639
Mayis 202 193 34 398 458 442 585  56.7
Haziran 283 266 407 420 10 8.8 325 364
Temmuz 304 311 410 462 0.0 13 252 270
Agustos 309 304 429 459 0.0 1.0 256 268
Eyliil 252 251 363 420 0.4 5.4 283 309
Ekim 191 175 330 367 520 330 505 483
Toplam 1659 1638 2542 2869 2518 1632 299 290
Ortalama 237 234 363 409 369 233 427 414
*Veriler Diyarbakir Meteoroloji Bolge Miidiirliigiinden alinmistir. UYO: Uzun yillar orta
Cizelge 2°de gorildiigii gibi Diyarbakir kaldig1 gOriilmiistiir. Deneme alaninin
Meteoroloji Bolge Midiirligiiniin toprak analiz sonuglar1 Tablo 3’te
verilerine gore pamuk ekiminden hasat verilmistir. Cetin ve Uzen (2018) tarafindan
sezonuna kadar olan donemleri kapsayan, deneme  alaninin  toprak  dzellikleri

Diyarbakir ili 2019 yili ve uzun yillara ait
aylik ortalama sicaklik (°C), maksimum
sicaklik (°C), aylik toplam yagis (mm) ve
aylik ortalama nispi nem (%) degerleri
verilmistir. Mayis, Haziran, Ekim aylarinda
kaydedilen ortalama sicakliklart uzun yillar
ortalamasina  gére  sapma  oldugu
gostermistir. Ayrica, nisbi nem (%)’de baz1
aylarda uzun yillar ortalamasmimn {izerin
olmustur. Maksimum sicaklik degerleri ise
uzun yillarin ortalamasi degerlerinin altinda

belirlenmesi amactyla 0-30, 30-60 ve 60-90
cm derinlikten 6rnekleme yapilmistir. Bu
baglamda deneme alaninin, tuzluluk ve
drenaj sorunu olmayan, potasyum ve kireg
yoniinden zengin ve hafif alkali oldugu
tespit edilmistir. Deneme alanindaki fosfor
ve organik madde igerigi diisiik miktarda
bulunmus, topak tekstiir smnifi ise kil
iceriginin  olduk¢a  yiiksek  (%065)
bulunmasindan dolayr “killi” olarak tespit
edilmistir (Cizelge 3).

Cizelge 3. Deneme alanina ait toprak analiz sonucu

Toprak | Ph K P Org. | Kireg¢ | EC Toprak biinyesi Tarla Solma Hac.
derinligi (ppm) | (ppm) | Mad. | (%) | (dS/m) | Kum | Si | Kil | Biinye | Kap. noktas Ag.
(%) (%) | (%) | (%) | smfi | (9/100g) | (9/100g) | (g/cm?)
0-30 7.67 561 8.8 1.77 10.6 0.48 17.8 | 18.7 | 635 C 39.7 28.2 1.19
30-60 7.75 424 2.2 1.32 11.0 0.37 158 | 187 66 C 44.6 30.3 1.25
60-90 7.77 422 2.2 1.23 12.1 0.42 17.8 | 18.7 | 635 C 43.6 29.8 1.27

Org. mad.: Organik madde, EC: Elektriksel iletkenlik, Si: Silt. P: Posfor. K: Potasyum.

Hastalik siddetinin degerlendirmeleri

%50-60 koza acim doneminde
yapraklarda hastahk siddetinin
belirlenmesi

Hastalik sayimlari, her sirada yer alan
bitkiler %50-60 koza ag¢ma devresine
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geldigi zaman 0-4 solgunluk skalasina
(Bejarano Alcazar ve ark., 1995) gore
yapraklarda goriilen kloroz (sararma) ve
nekrozlar goz oniinde bulundurarak hastalik
siddeti belirlenmistir (Cizelge 4).
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Cizelge 4. 0-4 solgunluk skala degerleri

Skala Degeri Hastalik Belirtisi

0 Bitkiler saglikli

1 Bitkilerin %1-33’de hastalik belirtisi goriilmekte

2 Bitkilerin %34-66’de hastalik belirtisi goriilmekte

3 Bitkilerin %67-97 *de hastalik belirtisi goriilmekte

4 Olii bitki
Yaprak hastalk siddeti indeks (HSI) bitki secilmis olup, bu bitkiler {izerinden
formiilii hastalik siddet indeks degerleri asagidaki

Yaprakta hastalik siddeti, %50-60 Koza formiil yardimiyla hesaplanmistir (Karman,

acma doneminde, her parselde toplam 20 1971).

a0+b1+c2+d3 +e4

Yaprakta HSI= " (Denklem 1)

a, b, ¢, d, e: her skala degerine giren bitki sayisi
M: toplam bitki sayis1

Govde Kkesitinde hastalik siddetinin toprak seviyesinden 5 cm yukarisinda
belirlenmesi olacak sekilde kesilmistir. Kesilmis olan

Govde kesitinde hastalik siddeti, pamuk bitkilerin  govde  kesitindeki iletim
bitkisi hasat edildikten sonra, kenar tesir demetlerinin renk degisikligi géz Oniinde
olarak her siranin basindan ve sonundan 0,5 bulundurularak 0-3 skalasi (Buchenaure ve
cm’likte bulunan bitkiler uzaklastirilmistir. Erwin, 1976)’na gbre hesaplanmigtir
Daha sonra parsel igerisinde 20 adet (Cizelge 5).

bitkilerin k&k bogazindan 45 °C’lik ag1 ile

Cizelge 5. Govde kesitine gore 0-3 skala degerleri
Skala Degeri Hastalik Belirtisi

0 Tletim demetlerinde kahverengilesme yok

1 Bitki iletim demetlerinin %1-33’linde kahverengilesme ve siyah noktalar

2 Bitki iletim demetlerinin %34-67tinde kahverengilesme ve siyah noktalar

3 Bitki iletim demetlerinin %68-100"iinde kahverengilesme ve kararma
Govde Kkesiti Hastahk Siddeti indeks Govde kesitinde hastalik siddet indeks
(HSI) Formiilii degerleri asagidaki formiil yardimiyla

hesaplanmistir (Karman, 1971).

a0 +b1+c2+d3

Govde kesitinde HSI = (Denklem 2)

a, b, c, : her skala degerine giren bitki sayis1

M: toplam bitki sayisi
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Istatistiksel analiz

Deneme alaninda incelenen
parametreler, yaprak ve govde kesitindeki
hastalik siddet degerleri indeks formiili
yardimiyla hesaplanmistir. Elde edilen tiim
veriler augmented deneme desenine gore
varyans analizleri JMP (13.0) pro paket

BULGULAR ve TARTISMA

Pamuk genotiplerinin  varyans analiz
sonuclarina gore; genotipler arasinda
incelenen Ozellikler bakimindan istatistiki
olarak  o6nemli  (P<0.01) farkliliklar
gorilmiistiir (Tablo 6). Her bir incelenen
parametre i¢in genotipler arasinda olusan

programi kullanilarak yapilmustir. farkliliklar Tukey testine gore
Incelenen  degerlerde  farkli  cikan degerlendirilmistir.  Calismada, yaprak
parametreler 6nemli (p<0.01 veya p<0.05 hastalik siddet indeksi 4 pamuk genotipi ve
gore)  bulunan  Tukey  testi ile govde hastalik siddet indeksinde ise 5
gruplandirilmistir.  Parametreler hastalik pamuk  genotipi, hastalifa  tolerant
siddet indeksi korelasyon analizi JMP bakimindan en dayanikli olan kontrol
(13.0) pro istatistik program ile elde ¢esidinden istiin oldugu tespit edilmistir
edilmistir. (Cizelge 7).
Cizelge 6. Kareler ortalamasina ait varyans analiz

Varyans Kaynaklari SD %50-60 koza acimu (0-4) HSI Govde (0-3) kesiti HSI

Model 131 25.47 0.25464

Blok 12 0.05 017

Genotip 127 0.19** 0.21**

Hata 4 0.42 0.04

LSD (0.05) 0.013 0.017

CV (%) 1053 11.24

** P<0,01, CV: Varyasyon Katsayisi, SD: Serbestlik Derecesi, HS: Hastalik Siddeti indeksi

Cizelge 7. Incelenen parametrelerde elde edilen degerler ve olusan gruplar

S.No Genotip Adi %650-60 koza acumu (0-4) HSI Govde (0-3) kesiti HSI
Gl Acala 44 1.59a1 1.34 a-k
G2 AgalaSindou 1.66 a-1 1.68 a-j
G3 Agdas 3 1.96 a-1 1.72 a-
G4 Aktas 3 1.26 b-1 1.20 a-k
G5 AlbaAcala 70 2.21a-h 1.93 a-
G6 Aleppo-1 271 a-e 1.52 a-k
G7 Askabat 100 1.01 -1 0.58 h-k
G8 Awustral 2.51a-g 1.27 a-k
G9 Aydin 110 1.46 a-1 1.55 a-k
G10 Azerbaycan 3038 1.86 a-1 1.20 a-k
G11 Babylon 1.86 a-1 1.10 a-k
G12 Bahar 14 1.16 d-1 1.45 a-k
G13 Barut 2005 1.46 a-1 1.62 a-k
Gl4 Bulgar 3279 211a-h 1.62 a-k
G15 Candia 1.28 a1 1.57 a-k
G16 Carisma 1.86 a1 1.74 a-
G17 Carmen 187 a1 1.69 a-j
G18 Cascot 2910 2.06 a-h 1.49 a-k
G19 Ceyhan 520 2.06 a-h 1.58 a-k
G20 Coker 310 171la1 192 aj
G21 Condor 1.66 a-1 1.64 a-k
G22 Corina 1.16 d-1 1.52 a-k
G23 CrinkleLeaf (Green) 1.46 a1 0.04 k
G24 Crumpled 0.87 h-1 0.40 j-k
G25 Cukurova 1518 2.01a-h 2.01 a-j
G26 Coskunl 1.38 a-1 1.27 a-k
G27 Darmi 2.53a-h 2.18 a-
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G28 Dawn 2.08a-h 217 a-

G29 Delcerro 1.78 a1 2.32 a1

G30 Delta Diomond 1.88 a1 2.01a-j

G31 Deltapine 12 2.19a-h 1.96 a-

G32 Dicle 2002 2.33a-h 2.34 a1

G33 Ege 69 2.72 a-d 2.69 a-g
G34 Ege 7913 1.83a-1 2.15a

G35 Ersan 92 2.46 a-h 2.39 a1

G36 Ed 76 2.33a-h 2.29 a-j

G37 Fibermax 819 0.88 g1 1.77 a-k
G38 Frego 193 a1 212 a-

G39 Gacot 79 1.66 a-1 2.55a-g
G40 Garant 197 a1 2.73a-g
G41 Gedera 5 0.93 g1 1.21a-k
G42 Giza7 2.07 a-h 2.03 a-j

G43 Gloria 1.53 a1 1.27 a-k
G44 Golda 1.13e1 1.47 a-k
G45 Gossypolsiiz 86 2.25a-h 2.07 a-

G46 Gossypolsiiz Nazilli 1.98 a-1 1.76 a-k
G47 Gumbo 1.38 a1 2.44 a-h
G48 Giirelbey 1.98 a-1 2.29 a-

G49 Haridost 2.73 a-d 2.69 a-g
G50 Helius 2.13 a-h 272 ag
G51 Hopicala — vert 1.22 b1 1.05 a-k
G52 impala (Etna) 1.50 a-1 1.30a-k
G53 ipek 607 1.30 a-1 1.07 a-k
G54 Julia 1.30 a1 0.96 d-k
G55 Karnak 55 0.301 0.58 h-k
G56 Korina 2.10 a-h 1.88 a-j

G57 Kurak-2 2.09 a-h 1.69 a-k
G58 Lider 2.25a-h 1.04 b-k
G59 Lima 1.90 a-h 1.57 a-k
G60 Lodos 1.29 a1 0.481-k
G61 Lydia 1.25 b1 0.93 e-k
G62 Maras 92 2.02a-h 1.74 a-k
G63 MarcelLeaf (Brown) 1.65 a-1 1.11ak
G64 Marvi 1.71 a1 1.80 a-k
G65 Maydos Yerlisi 2.20 a-h 1.69 a-k
G66 Nata 1.35a1 1.19 a-k
G67 Nazilli 143 2.05 a-h 0.93 e-k
G68 Nazilli 303 1.40 a1 1.48 a-k
G69 Nazilli 342 2.22 a-h 1.59 a-k
G70 Nazilli 663 1.59 a-1 1.45 a-k
G71 Nazilli 84 1.05 c1 1.02 c-k
G72 Nazilli 87 2.29 a-h 1.79 a-k
G73 Nazilli 954 2.01a-h 1.45 a-k
G74 New Mexican Acala 1.40 a1 1.35a-k
G75 Nova 2.10 a-h 1.74 a-k
G76 Oglake1 2.25a-h 2.78 a-f

G77 Ozaltin 404 2.25a-h 2.75a-9
G78 Ozbek 105 1.92 a1 2.70 a-g
G79 Paumg-21 244 a-h 2.88a-c
G80 Penta (G) 195a1 2.88a-c
G81 Poyraz 2.10 a-h 259a-g
G82 Rantos 2.25a-h 2.93a-b
G83 Sealand 542 1.80 a-1 2.85 a-d
G84 Samon 1.75 a1 2.33 a1

G85 Sayar 314 1.85a1 2.34 a1

G86 Selguk Bey 150 a1 2.45a-h
G87 Silcot-3 159a1 279 a-f

G88 Sorbon 195a1 2.28 a-
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G89 Stardel 1.55 a-1 2.35 a-1
G90 Stoneville 62 1.60 a1 2.72a-g
G91 Sahin 2000 2.05a-h 2.36 a1
G92 Taskent Uzbek 1.90 a-1 2.35a1
G93 Veramine 1.70 a1 2.39 a1
G94 Veret 1.55 a1 2.08 a-
G95 Volkan 2.00 a1 1.73 a-k
G96 Vurcano 1.60 a-1 2.36 a-1
G97 Ziroatkar-64 1.65 a-1 1.58 a-k
G98 BA-440 1.95a1 1.66 a-k
G99 BA119 2.10a-h 2.15 a-
G100 PG 2018 2.05a-h 2.57 a-g
G101 Carla 1.47 a1 2.01 &+
G102 Bomba 1.68 a-1 251ag
G103 SC-2009 1.37 b1 1.71ak
G104 SC-2079 1.47 a1 2.01 &+
G105 Sezener 1.72 a-1 2.39a-h
G106 Experia 1.82 a1 2.52a-g
G107 Karanl 297a 257 a-g
G108 Karan2 2.82 a-e 2.95a
G109 Karan3 2.27a-h 2.8la-e
G110 Karan4 1.97 a1 2.46 a-h
G111 Karan6 1.97 a1 2.23 &+
G112 Karan7 1.52 a1 2.16 a-
G113 Karan8 1.27 c-1 1.66 a-k
G114 Karan9 1.92 a-1 247 a-h
G115 Karan10 192 a1 2.09 a-j
G116 Karanll 1.62 a-1 1.77 a-k
G117 Karan12 1.57 a1 2.26 a-
G118 Karan13 1.92 a1 1.88 a-j
G119 Karanl4 1.37 b1 1.78 a-k
G120 Karanl6 1.67 a1 152 a-k
G121 Karan19 192 a1 198 a-j
G122 Karan22 1.97 a-1 2.33 a-1
G123 Karan23 2.27a-h 2.18 a-j
G124 Karan27 1.50 a-1 2.61a-g
St-468 K1 1.85a-h 1.84 a1
Es-1 K2 19 a-h 2.18a-e
Edessa K3 1.39 f1 1.37 f-k
Dp-499 K4 1.46 c1 1.34 g-k
Ortalama 1.80 1.89
Minimum 0.30 0.04
Maksimum 2.97 2.95
HastaliZa en dayanikh kontrol

Cesidinden daha toleranth genotip 4 5

Sayisi

Not: En iyi olan genotiplere ait degerleri kalin yazi tipi olarak belirtilmistir. HSI: Hastalik Siddeti Indeksi K: Kontrol

%50-60 Koza Acimi Yaprak ve Govde (0-
3) Kesiti Hastalik Siddet Indeksi

Yapilan ¢alisma sonucunda, kullanilan
pamuk genotipleri arasinda %50-60 koza
acim donemindeki yaprak (0-4) ve govde
kesiti (0-3) hastalik siddeti bakiminda
%0,01 diizeyinde 6nemli farkliliklar oldugu
belirlenmistir  (Cizelge 6).  Yaprak
semptomlara gore verticillium solgunluk
hastaligina en dayanikli olan “1” grubunda

635

[P

(2.00-0.3), en hassas genotipler ise “a
grubunda (2.97-1.28) oldugu belirlenmistir.
Govde kesiti (0-3) hastalik siddetinin ise
verticillium  solgunluk hastaliina en
dayanikli genotipleri “k” grubunda (1.80-
0.04) ve en hassas genotiplerin yer aldigi
“a” grubunda (2.95-1.05) oldugu tespit
edilmistir. Calisma sonucunda, %350-60
koza agim zamaninda yaprak (0-4) hastalik
siddet indeksi bakimindan; G24
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(Crumpled), G37 (Fibermax819), G41
(Gedera5) G55 (Karnak55) ve govde kesiti
(0-3) hastalik siddet indeksi bakimindan
ise; G7 (Askabat 100), G23 (Crinkle Leaf
(Green)), G24 (Crumpled), G55 (Karnak55)
ve G60 (Lodos)) genotipleri, hastaliga en
dayanikli olan kontrol ¢esidinden daha iist
diizeyde dayanikli oldugu tespit edilmistir.
Yapilan bir¢ok arastirmada %50-60 koza
acim zamaninda yaprak (0-4) hastalik
siddet indeks ve govde kesiti (0-3) hastalik
siddet indeks degerleri bakimindan,
genotipler arasindaki farkin 6nemli oldugu
tespit etmislerdir (Karcilioglu ve ark., 1992;
Cetin ve Atag, 1995; Danist1, 2001; Liiders
ve ark.,, 2008; Gore ve ark., 2009;
Karademir ve ark., 2010; Erdogan ve ark.,
2011; Gozcii ve ark., 2012; Erdogan ve ark.,
2013; Erdogan ve ark., 2015; Gore ve ark.,
2017; Celik S., 2017).

Korelasyon analizi

Hastalik parametreler arasi1 korelasyon
iligkileri Tablo 8’de verilmistir. %50-60
koza a¢im donemindeki yaprak (0-4) ve
govde kesiti (0-3) hastalik siddet indeksi
arasinda pozitif korelasyon (r= 0.5616) ve
istatistiksel acidan %1 seviyesinde dnemli
derecede iliski oldugu goriilmiistiir (Sekil
1). Konuyla ilgili olarak Akiscan ve Tok
(2019), degisik anavatana sahip bazi pamuk
genotiplerinin  verticillium  solgunlugu
hastaligina  dayanikliligini  belirlemek
amaciyla yaptiklar aragtirmada, genotiplere
ait yaprak ve iletim dokularindaki
semptomlar sonucunda tespit edilen
hastalik indeks degerleri arasinda biiyiik
oranda pozitif yonde korelasyon (r= 0.972)
oldugu saptanmistir. Karademir ve ark.
(2010)  inceledikleri  biitiin ~ pamuk
genotiplerinde  Verticillium dahliae’nin
olusturdugu yaprak ve iletim dokusu
semptomlarmma gbére tarla sartlarinda
gozlemledikleri hastalik indeks degerlerinin
birbiri ile uyumlu oldugunu bildirmislerdir.
Ayni sekilde Khaskheli ve ark. (2013) sera
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ve tarla sartlarinda yaptiklar1 arastirmada,
inceledikleri parametrelerin biitiin
genotiplerde yaprak ve iletim dokusuna
gore hastalik indeksi degerleri arasinda
oldukga yiiksek diizeyde pozitif korelasyon
(r=0.966) oldugu ancak Zhou ve ark. (2014)
2013 sezonunda tarla sartlarinda yaptiklar
3 farkl1 deneme ¢alismasinda elde ettikleri
yaprak ve iletim dokusu semptomlarina
gore hastalik siddeti indeksi degerleri
arasinda birinci denemede dnemsiz ve yok
denecek kadar disik (r=0.03), ikinci
denemede Onemli ve diisik (r=0.39) ve
ticlincii denemede ise orta seviyede onemli
pozitif korelasyon degerleri (r=0.58) tespit
edilmistir. Calismadan elde ettigimiz
bulgular, Akiscan ve Tok (2019);
Karademir ve ark. (2010); Khaskheli ve ark.
(2013) elde ettikleri degerlerle uyum
icerisinde oldugunu fakat Zhou ve ark.
(2014) tespit ettigi degerlerden yiiksek
oldugu saptanmigtir. Devey ve Rosielle
(1986), Verticillium solgunluguna karsi
reaksiyonlarini 16 adet pamuk cesit/hattin
tarla ve sera sartlarinda yaptiklar1 caligma
sonucunda, tarla denemeleri ile sera
denemelerinden elde ettikleri hastalik
parametreleri birbirleri ile uyum igerinde
olmadigmi ve bu durumun tarladaki
hastalik sayimlarinin geg bir evrede oldugu,
seradaki hastalik sayimlarmin ise fide
evresinde gozlemlendigi diistiniilmektedir.
Yapilan degisik calismalarda arastiricilarin
pamuk bitkisi {lizerinde hastaliga ait alinan
veriler sonucunda yaprak ve iletim dokusu
semptomlarma iliskin veriler arasinda
kismen 6nemli seviyede farkliliklar oldugu
goriilmektedir. Bu durumun, tarla ve sera
gibi ¢evre sartlarinin kontrolsiiz ya da tam
olarak  kontrol  edilemedigi,  bitki
yapraklarimin hastalik, zararh, ilaglama,
bitki besin maddesi eksikligi ya da fazlalhig:
gibi bircok biyotik ve abiyotik faktorlerin
etkisine maruz kalmasindan kaynaklandigi
ongoriilmektedir.
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Sekil 1.Genotiplerin hastalik indeksi degerlerine iligkin korelasyon tablosu
Cizelge 8. Ozellikler arasi korelasyon katsayilar ve énemlilik seviyeleri
Ozellikler %50-60 koza aginm (0-4) HSI Govde (0-3) kesiti HST
%50-60 koza acim (0-4) HST - 0.5616**
Govde (0-3) kesiti HSI 0.5616%* -
** P<0,01, HSI: Hastalik siddet indeksi
SONUC Gbh5 (Karnakb5) ve G60 (Lodos) bir iist
Augmented deneme desenine gore seviye olan ileri pamuk 1slah c¢alisma
yliriitiilen  bu  aragtirma  sonucunda; denemelerine  aktarilacaktir.  Arastirma
Incelenen parametreler bakiminda umut kullanilmis olan genotiplerde incelenen
verici genotipler oldugu tespit edilmistir. parametreleri  bakiminda en  dstiin
%50-60 koza agim zamaninda yaprak (0-4) genotiplerini pamuk 1slah programlarinda
hastalik siddeti indeksi ile govde (0-3) kesiti ebeveyn olarak kullanilmak ve iki
hastalik siddeti indeksi arasinda pozitif ve parametre yOniinde de dayanikli/tolerant
onemli korelasyon oldugu belirlenmistir. olan genotiplerin tohumlar1 muhafaza altina
Calismada kullanilmis olan genotiplerde, alimustir. Verticillium solgunluk
incelenen parametreler yoniinden kontrol hastaliina karsi dayamikli  cesitlerin
cesitler ile mukayese yapildiginda; %50-60 gelistirilmesi ve yayginlastirilmasi,
koza acim zamaninda yaprak (0-4) hastalik pamukta hastaligin yonetiminde en verimli
siddet indeksi 4 pamuk genotipi ve govde ve ekonomik yontemdir.

kesiti  (0-3) hastalik siddet indeksi
bakiminda 5 pamuk genotip, en dayanikli
kontrol cesitten daha {stiin  oldugu

b?hflenmlstlr. Gelecekte umut  vericl Bilimsel Arastrmalar Projc (DUBAP)
goriilen bu genotipler, (%50-60 koza agim Koordinatorliigii tarafindan

zamaninda yaprak (0-4) hastalik siddet . ) :
indeksi: G24 (Crumpled), G37 ZIRAAT.20.004 kodlu proje ile

(Fibermax819), G41 (Gedera5) G55
(Karnakb55), govde kesiti (0-3) hastalik
siddeti indeksi; G7 (Askabat 100), G23
(Crinkle Leaf (Green)), G24 (Crumpled),

ACIKLAMA
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Tarimsal Cevre Kirliligi Acisindan Ureticilerin Biling Diizeyi:
Dogu Akdeniz Bolgesi Ornegi

Ozet

Bu arastirmanin amaci giftgilerin kullandiklar kimyasal girdilerin
(giibre ve ilag) dogaya ve insan sagligina etkilerine dair bilgi
diizeylerinin  ortaya  konulmasidir.  Calismada,  Hatay,
Kahramanmaras ve Osmaniye illerinden olusan TR63 Bolgesi
aragtirma alani olarak secilmistir. Arastirmanin ana materyalini
TR63 Bolgesinde tarimsal iiretim yapan ciftcilerden bireysel
goriisme yoluyla elde edilen birincil veriler olusturmaktadir. Bu
kapsamda ii¢ ilde basit tesadiifi drnekleme yontemine gore segilmis
toplam 152 fdiretici ile yliz yiize goriisilmiis ve analiz olarak
tanimlayici istatistikler ve Khi-kare bagimsizlik testi kullanilmistir.
Yas ortalamasi 49 olan tireticilerin, ortalama 19.43 yildir ilaglama,
21.92 wyildir giibreleme ve 22.31 yildir sulama yaptiklari
saptanmistir. Ureticilerin 6nemli bir kismi, kullandiklar1 kimyasal
girdilerin asir1 kullaniminin ekolojiye ve insan sagligina zarar
verdigini bilmekte, ancak kullanmaya devam etmektedir.
Arastirmanin en onemli bulgusu, yapilan analizler sonucunda,
iireticilerin yaslarinin, cinsiyetlerinin, egitim diizeylerinin ve gelir
seviyelerinin, kimyasal giibre ve ila¢ kullanim sikliklar1 iizerinde
istatistiki olarak anlamli bir etkisinin olmadigmin saptanmis
olmasidir. Bunun temel nedeni ise, ireticilerin temel kaygisinin
cevre degil, verim kaybi yasamamak; dolayisiyla gelir kaybi
yasamamak olmasidir.

Awareness Level of Producers in Terms of Agricultural
Environmental Pollution: The Case of The Eastern
Mediterranean Region

Abstract

The purpose of this research is to reveal the knowledge level of the
chemical inputs (fertilizers and pesticides) used by farmers
regarding their effects on nature and human health. In the study,
TR63 Region consisting of Hatay, Kahramanmaras and Osmaniye
Provinces was selected as the research area. The main material of
the study is the primary data obtained through individual interviews
from farmers engaged in agricultural production in the TR63
Region. In this context, a total of 152 producers selected by simple
random sampling in three provinces were interviewed face to face
and descriptive statistics and Chi-square independence test were
used as analysis. The producers with an average age of 49 have
been spraying for an average of 19.43 years, fertilizing for 21.92
years and irrigation for 22.31 years. A significant portion of the
producers know that the excessive use of the chemical inputs they
use harms the ecology and human health, but they still continue to
use it them. The most important finding of the study is that, as a
result of the analysis, it has been determined that the age, gender,
education level and income levels of the producers do not have a
statistically significant effect on the frequency of chemical fertilizer
and pesticide use. The main reason for this is that the main concern
of the producers is not the environment but the loss of income.
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GIRIiS

Insanoglunun  tarmi  kesfetmesinin
giiniimiizden yaklagik 10.000 yil Once
gergeklestigi  distiniilmektedir (Solheim,
1972; Madeley, 2002). Ancak 21. yiizyilda
uygulanan tarim pratikleri ile 10.000 yil
onceki tarim pratikleri arasinda Onemli
farkliliklar vardir. 21. yiizyildaki tarimsal
faaliyetler 6zellikle 1950’1 yillarda yasanan
ve “Yesil Devrim” adi verilen tarimsal
iiretimde kimyasal kullaniminin
baslamasiyla sekillenmistir (Evevson ve
Gollin, 2003). 10.000 yil 6nce tarimsal
iretim ilk kesfedildiginde bitkisel ve
hayvansal iiretim bir arada yapilmakta ve
farkli bitkiler ve hayvanlar i¢c ige
yetistirilmekteydi (Tiimertekin ve Ozgiic,
2009). Bu durum zaman igerisinde yavas
yavas degismekle birlikte kokten bir
degisiklik ilk defa, Ikinci Diinya Savast
sonrasinda Ozellikle Amerika ve Almanya
gibi iilkelerdeki bilimsel arastirmalar
1s181inda gergeklesmistir. Yesil Devrim diye
adlandirilan bu degisiklik ile tarimsal
iretimde kimyasal ilaglar ve giibreler
kullanilmaya baglanmustir. Ayrica
yenilenemez enerji kaynaklariin
kullanildig1 agir makinalar ve de yerel
tohumlarin yerini alan melez (hibrit)
tohumlar tarimsal iiretime  girmistir
(Everson ve Gollin, 2003; Engdahl, 2009;
Van der Ploeg, 2011; Foster, 2013).

Bu baglamda tarim  iki  kere
kesfedilmistir denilebilir; ancak tarimin
ikinci kez kesfi, “kesif” olmaktan daha ¢ok
bir “icat” olarak tanimlanabilir (Solheim,
1972). 1950’11 yillarda baslayan tarimin
yeniden kesfinin (icadinin) en Onemli
sonucu, ciftcilerin {iriin  se¢iminde ve
sectikleri iiriinleri yetistirmek i¢in gerekli
olan  girdilerin  temini  agamasinda
yasanmistir. Bu donemden once ciftciler
gorece Ozgiirce karar verdikleri iiretimleri
icin gerekli girdileri dogadan, geleneksel
yollarla karsilarken, bu donemden sonra
piyasa kosullarina uygun {irlinleri yine
piyasadan elde ettikleri kimyasal girdiler ile
gerceklestiren, kiiciik meta ireticilerine
(petty commodity producer)
doniigmiislerdir. Boylece o zamana kadar
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dogal bir siirece yon vermek seklinde
ilerleyen  tarimsal  iiretim  kokiinden
degismis ve bir “agik hava fabrika” mantigi
ille dretim yapilan bir faaliyete
doniismiistiir. Uretim siireci pargalara
ayrilmis, her bir pargada verimlilik artigi,
etkinligin saglanmasi ve en Onemlisi kar
maksimizasyonu temel hedef olmustur.
Hayvansal iretim ile bitkisel {iretim
birbirinden ayrilmistir. Tarimsal {iiretime,
endiistriyel liretim mantig1 hakim olunca
ciftciler kendi tarlalarinda calisan isgilere
doniigmiisler, kendi trettikleri iiriinler ve
tohumlar  {izerindeki s0z  hakkim
kaybetmislerdir. Bu {iretim tarzinin dogal
sonucu olarak hemen hemen biitiin tarimsal
girdilerin (tohum, makine, giibre, ilag)
iretimi  ¢ok uluslu sirketlerin  (CUS)
egemenligine gegmistir. 2014 yil1 itibariyle
diinya tohum pazarmin %71’ini 7 firma,
diinya ilag pazarinin %75’ini ise 6 firma
kontrol etmektedir (Ozden, 2017). Bu
firmalardan 5’1 hem tohum hem de ilag
sektoriinli kontrol eden grup icerisindedir.
Diger taraftan, kiiresel tohum piyasasinin
2016-2021 yillar1 doneminde yillik %6.8
oraninda biiyliyecegi de Ongoriilmektedir
(Tiirktob, 2017).

Kimyasal giibre pazarinin ise, 2013 yili
itibariyle, %41°1 10 firmanin
egemenligindedir (Anonim, 2013).
Ozellikle gelismekte olan iilkelerde artan
niifusla birlikte azalan kisi basina ekilebilir
alan ve su kaynaklari, iirlin verimliligi
acisindan giibreleme faaliyetinin 6nemini
ve talebini artirmaktadir (Anonim, 2021).
Tarimsal tirtinlerde de benzer bir durum s6z
konusudur. 2011 yili itibariyle diinya tahil
ticaretinin yaklasik %80°1 Bunge, ADM ve
Cargill sirketleri tarafindan yonetilmektedir
(Gimenez ve Shuttuck, 2011). Bir diger
calismada ise ADM Co, Bunge ve Cargill
ile birlikte Louis Dreyfus (ABCD Grubu)
dortliisiiniin diinya tahil ticaretinin %75-
90’m1 gergeklestirdikleri tahmin edilmekte
ve ABCD grubunun yalnizca fiziki olarak
tarim trlnleri ticareti ile kalmadigi, gida
zincirinin her asamasinda, girdi saglayici,
toprak sahibi, hayvan yetistiricisi, gida
tireticisi, finansor, nakliyeci ve altyapi
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saglayict  olarak  faaliyet  gdsterdigi
vurgulanmaktadir (Tim, 2016).
Yirminci yiizyilin ikinci yarisindan

itibaren tarimsal liretimde yasanan biitiin bu
kokten degisimlerin sonucunda bugiin artik
tarimsal liretimin dogaya ve insana zarar
veren bir faaliyet haline gelip gelmedigi
tartisilmaktadir. Ozellikle bitkisel iiretimde
kullanilan tarim ilaglarinin insana ve
dogaya zararli olduklarina dair arastirmalar
mevcuttur. Tarim ilaglar hem
uygulandiklar1 ekosistemlerde hem de ¢ok
uzaklardaki  ekosistemlerde  olumsuz
etkilere neden olmaktadirlar (Kahn, 1991).
ABD’de 1950’lerde kullanilan bir kimyasal
tarim ilact olan DDT’in Antarktika’daki
penguenleri etkiledigi tespit edilmistir
(Burnett, 1990, Karaer ve Girliik, 2003).
Diinya Saglik Orgiitii (WHO) diinyada en
cok kullanilan 700 tarim ilacindan 33’iini
“insan sagligma c¢ok zararli“ simifinda,
48’ini “tehlikeli” smifinda, 118’ini “orta
dereceli tehlikeli” smifinda, 239’unu “az
tehlikeli” sinifinda degerlendirmektedir
(WHO, 1998-1999). Bu durum kimyasal
giibreler icinde gecerlidir.  Bitkilerin
gelisimlerini  arttirmak amaciyla sik¢a
kullanilan inorganik giibreler,
uygulandiklart  ekosistemlerde  zararh
etkilere neden olmaktadirlar. Ozellikle
azotlu giibreler, kullanildiklar
ekosistemlerde akarsulardaki, géllerdeki ve
denizlerdeki c¢oziinmiis azot seviyesini
artirarak canli hayati olumsuz yonde
etkilemektedirler  (Munasinghe, 1993).
Tiirkiye’de yapilan bir ¢alismada (Ozertan
ve Aydin, 2017) toprak ve su kaynaklarinin
kirlenmesi, tarim ve gida siirdiiriilebilirligi
acisindan da oOnemli bir tehdit olarak
belirtilmistir.

Tarimsal tiretimin aldig1 bu yeni bi¢imin
zararlart hakkinda pek ¢ok bilimsel
aragtirma vardir. Giiniimiizde bu olgu
medyada genisge yer bulmakta, basin yayin
organlarinda neredeyse her giin bu konu ile
ilgili ¢esitli haberler yer almaktadir. Ancak

dreticiler ~ biitin ~ bu  enformasyon
bombardimanina ragmen bu zararh
kimyasallari kullanmaya devam

etmektedirler. Her ne kadar Tiirkiye’de
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tarimsal miicadele ilaglarinin kontrollii
kullannmina (Pala ve Mennan, 2019) ve
alternatif glibre kullanimina (Erdem ve ark.,
2020; Ozyazici, 2021) yénelik calismalar
yapilmis olsa da, freticiler bu zararh
kimyasallar1 kullanmaya devam
etmektedirler. Yine c¢esitli aragtirmalarla
tarimda kimyasal giibreler ve pestisit
kullaniminin iyi tarim uygulamalarinda
azalmasi ve organik tarimda ise tamamen
durmasina ragmen bu uygulamalar {ilke
tariminda liretim alani bakimindan daha az
yer isgal etmektedir (Eryilmaz ve ark.,
2019; Kilig ve ark., 2020). Bilimsel
literatiirde ireticilerin bu kimyasallar
kullanmaya neden hala devam ettiklerine
dair arastirmalara da sik¢a rastlanmaktadir
(Olhan, 1997; Kizilaslan ve Kizilaslan,
2005; Yilmaz ve ark., 2009; Akbaba, 2010;
Ertirk ve ark., 2012; Ozalp ve Giildal,
2017; Davran ve Ozalp, 2018; Davran ve
ark., 2019; Bayraktar ve Boz, 2021). Bu
aragtirmalarin pek ¢ogunda tireticilerin bu
konudaki bilgi yetersizlikleri veya egitim
diizeylerinin diistikliigline vurgu yapilmis;

egitim ve biling yiikseltme odakh
caligmalarinin ~ sorun ¢6zmede  katki
saglayacagi  belirtilmistir. Ancak 21.

yiizyilda, iletisim araglarmin bu kadar
yayginlastig1 bir donemde, bu davranigin
temel sebebinin bilgi eksikligi olarak
degerlendirilmesi sorunlu bir yaklagimdir.
Bu arastirmanin  amaci  ¢iftcilerin
kullandiklar1 tarimsal girdilerin dogaya ve
insan saghgma etkilerine dair bilgi
diizeylerinin ortaya konulmasidir.
Ciftcilerin bu konudaki bilgi diizeyleri ile
egitim, yas, cinsiyet vb. Ozellikleri
arasindaki iliskinin incelenmesi de bu
arastirmanin amagclari arasindadir. Boylece
ciftcilerin bu kimyasallar1 kullanmalarinin

temel nedeni ortaya konulmaya
calisilacaktir.

MATERYAL ve YONTEM

Materyal

Bu calismada, Hatay, Kahramanmaras
ve Osmaniye Illerinden olusan TR63
Bolgesi aragtirma alani olarak secilmistir
(Dogaka, 2015). Bu bdlge uygun iklim ve
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toprak oOzellikleri sonucu yogun olarak
tarimsal faaliyete maruz kalmaktadir. Buna
bagli olarak yogun bir sekilde tarimsal ilag
ve gilibre kullanilmakta, tarimsal sulama
yapilmakta ve hasat sonrasinda hasat
artiklar1 anmiz olarak yakilmaktadir. Bu
nedenlere bagli olarak arastirma alani
gayeli 6rnekleme yontemi ile se¢ilmistir.

TR63 Bolgesinde ekonomik yap1
icerisinde  tarim  sektoriiniin - agirhig
(%14.4), Tirkiye ortalamasindan (%?9)
yiiksek; aynm1 zamanda bolgede tarim

sektoriinlin toplam istihdam igerisindeki
agirlign da (%32.0) Tiirkiye ortalamasinin
(%24.6) iizerindedir. Uretim hacmi ve iiriin
cesitliligi  bakimindan Tiirkiye’nin en
Oonemli tarimsal tiretim merkezlerinden biri
olan TR63 Bolgesi, yillar itibariyla
degisiklikler gostermekle birlikte 10-12
iriinde Tiirkiye toplam tiretiminin %20’den
fazlasimi, 25-30 irinde de %10’dan
fazlasim1 karsilamaktadir. Bolgede tarim
yapilan arazilerinin %70’1 tarla {irtinleri,
%23’ meyve ve %7’si sebze liretim alani
olarak kullanilmaktadir. Sebze ve meyve
alanlarinin ~ toplam  tarim  alanlan
icerisindeki  agirhg  (%30)  Tirkiye
ortalamalarinin (%17) lizerindedir (Dogaka,
2015).

Dogu Akdeniz Kalkinma Ajansi
tarafindan hazirlanan TR63 Bolge Planinda
stratejik yaklasim olarak iyi tarim ve
organik tarim uygulamalarinin
benimsenmesi, sulama teknikleri
konusunda bilinglendirme ¢alismalarinin
yapilmasi, gida giivenligi, kalite standartlari
vb. ¢alismalarin yapilmasinin hedeflenmesi
(Dogaka, 2015) de arastirma alaninda
yogun girdi  kullannominin  varlhigini
gostermektedir.

Arastirmanin ana materyalini TR63
Bolgesinde  tarimsal  {iretim  yapan
ciftcilerden bireysel goriisme yoluyla elde
edilen birincil veriler olusturmaktadir.
Ureticiler tarimsal iiretim yapan ve
tretimlerinde kimyasal ilag ve giibre
kullanan ciftciler arasindan basit tesadiifi
ornekleme yontemine gore secilmis ve 3
ilde toplam 152 {iretici ile goriistilmustiir.
Ureticilerin belirlenmesinde ii¢ ilin Tarim
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ve Orman 11 Midirliigi Ciftci Kayt
Sistemi temel alimmistir. Buna gore
Hatay’da 21.111  (Anonim, 2019a);
Kahramanmaras’ta 25.553 (Cks, 2019) ve
Osmaniye’de 8.231 (Anonim, 2019Db)
ireticinin Ciftgi Kayit Sisteminde kayith
oldugu saptanmustir. Ug ildeki toplam
54.895 tireticinin il bazinda oransal dagilimi
dikkate almmarak Hatay’da 58 iiretici,
Kahramanmaras’ta 71 tiretici ve
Osmaniye’de ise 23 iiretici ile bireysel
gorismeler  yapilmistir.  Arastirmada
dreticilerin  goniilli  katilimlar1  tercih
edilmis ve iireticilerle goriismeler Tarim Il
Miidiirliiklerinde yapilmistir. Ureticilerle
yiiz yiize yapilan gorlismelerde, arastirma
amacima uygun olarak  arastiricilar
tarafindan  hazirlanmis  soru  formu
kullanilmigtir.  Soru formu bes ana
boliimden olusmaktadir. Bu bes bolim
sirastyla demografik yap1 (yas, cinsiyet,
egitim), ekonomik yap1 (ortalama gelir,
ortalama tarimsal faaliyet siiresi, hayvan
sayist ve bitkisel iiretim alani), tarimsal
girdi kullanim bilgileri (tarim ilac1 ve giibre
kullanimi ile tarimsal sulama yapma
durumu), ¢evre bilinci (lireticinin tarimsal
ilag, glibre ve su olarak tarimsal girdi
kullanim diizeyini degerlendirmesi) ve
cevre bilinci tutum 6lgeginden
olusmaktadir. Cevre bilinci tutum 6lgeginde
15 adet ifade yer almaktadir. Bu ifadelerin
12 tanesi, ¢evre iizerinde etkili olan tarimsal
ilag ve tarimsal giibre kullanim1 hakkinda
dreticilerin ~ bilgi  diizeyini  6lgmeye
yoneliktir. Ug tanesi ise kadin iireticilerle
ilgili olup; kadmn fireticilerin tarimsal
ilagclama, tarimsal gilibreleme ve tarimsal
sulama hakkinda yeterli bilgiye sahip olup
olmadig1 hakkinda iireticilerin fikirlerinin
ortaya konulmasin1 amaglamaktadir. Bunun
nedeni, tarimsal sulama, giibreleme ve
ilaglama islerinin toplumda erkek isi olarak

goriilmesi ve Treticilerin  bu  konu
hakkindaki diistincelerinin ortaya
konmasinin hedeflenmesidir.

Calismanin ~ verileri 2019  yilim

kapsamakta olup, veriler Nisan-Mayis 2019
tarihleri arasinda arastiricilar tarafindan
toplanmustir.
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Yontem

Arastirmada anket yoluyla toplanan
birincil veriler SPSS 22.0 paket programi
ile analiz edilmistir. Analiz olarak
tanimlayict istatistikler (ortalamalar ve
yiizde dagilim) ve Khi-kare bagimsizlik
testi gerceklestirilmistir. Khi-kare
bagimsizlik testi, iki kategorik rassal
degiskenin birbirinden "bagimsiz" olup
olmadiklar1 aragtirma sorusu i¢in uygulanan
bir istatistiki testtir. Khi-kare testi igin
anlamlilik diizeyi 0.05 olarak belirlenmistir.
Khi-kare  testinde kullanilan  egitim
degiskeni goriisiilen isletmecinin en son
mezun oldugu okul olup iki gruba
ayrilmigtir. Birinci grup ilkokul diizeyinde
egitime sahip olanlar, ikinci grup ise
ortaokul ve iistii egitim diizeyine sahip
olanlardir. Khi-kare testinde kullanilan
diger bir degisken olan yas degiskeni de,
gorisiilen ¢iftgilerin ortalama yasi olan 49
baz alinarak, iki gruba ayrilmistir. Birinci
grup yasi 49 ve altinda olanlari, ikinci grup
ise yas1 50 ve iistiinde olanlar1 icermektedir.
Khi-Kare testinde kullanilan bir diger
onemli degisken olan gelir degiskeni de iki
grup seklinde olusturulmustur. Birinci grup
aylik geliri 3.250 TL ve altinda olanlari,
ikinci grup ise 3.251 TL ve iistiinde olanlari
icermektedir.

BULGULAR ve TARTISMA
Goriisiilen iireticilerin sosyo-ekonomik
ozellikleri

Aragtirma  kapsaminda  goriisiilen
ireticilerin  yas ortalamasi 49 olup;
ireticilerin 79°u 49 yas ve altinda, 73’1 ise

50 yas ve iistiindedir. Ureticilerin %10.5’i
(16 kisi) kadin, %89.5 ‘i (136 kisi) erkektir.
Egitim diizeyi olarak ilkokul cogunlukta
olup; treticilerin %61.8’1 (94 kisi) ilkokul,
%25.7°s1 (39 kisi) lise, %10.5°1 (16 kisi)
iiniversite ve sadece %2.0°1 (3 kisi) yliksek
lisans mezunudur. Ureticiler ortalama 25
yildir bitkisel iiretim, 14 yildir hayvansal
iiretim yapmakta ve ortalama 204.5 dekarlik
arazi islemektedirler. Isletmelerin ortalama
miilk arazi miktarn 141.34 dekardir.
Isletmelerin yaklasik yarisinda (%51.3; 78
isletme) hayvancilik faaliyeti mevcut olup;
isletmelerin =~ %56.4’0 (44  isletme)
biiyiikbas, %43.6’s1 (34 isletme) ise
kiiciikbag hayvan sahibidir. Isletmelerin
ortalama biiyiikkbag hayvan sayist 19,
ortalama kiiciikbas hayvan sayist ise 83
adettir. Isletmelerin aylik gelirlerinin
aritmetik  ortalamasi  7.018 TL olup,
medyani 3.250 TL ve modu 2.000 TL dir.
Ureticilerin  sadece %15.1°i (23  kisi)
tarimsal girdi kullanimu ile ilgili daha 6nce
bir egitim almistir. Ureticiler tarimda
ortalama 19.43 yildir kimyasal ilag, 21.92
yildir kimyasal giibre kullanmakta ve
ortalama 22.31 yildir sulama
yapmaktadirlar.

Goriisiilen iireticilerin kimyasal giibre ve
ila¢ kullanim diizeyleri

Arastirma kapsaminda {ireticilere kimyasal
giibre ve ilag kullanim diizeyleri hakkindaki
fikirleri sorulmustur. Buna gore iireticiler
genel olarak kimyasal ilag ve giibre
kullanim diizeylerini az ve normal olarak
degerlendirmislerdir (Cizelge 1).

Cizelge 1. Ureticilerin kimyasal giibre ve ilag kullanim diizeylerini degerlendirmeleri

Kimyasal ila¢ Kullanim Diizeyi

Kimyasal Giibre Kullanim Diizeyi

Cevap Frekans Yiizde (%) Cevap Frekans Yiizde (%)

Az 32 21 Az 17 11

Normal 105 69 Normal 110 72

Cok 15 10 Cok 25 17
Goriisillen iireticilerin  kullandiklar: havaya ve suya zarar verip vermedigine dair
kimyasal ila¢ ve giibrelerin cevreye distinceleri  sorulmustur.  Ureticilerin

etkileri hakkindaki fikirleri
Arastirma  kapsaminda  iireticilerin
kullandiklar1 ilag ve giibrelerin topraga,
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verdikleri cevaplar Cizelge 2’de verilmistir.
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Cizelge 2. Ureticilerin Kullandiklar1 Ilag ve Giibrelerin Cevreye Etkileri Hakkindaki Diisiinceleri

Uretici ifadeleri Evet Yiizde (%) Hayir Yiizde (%)
Tarimsal ilaglar topraga zarar verir. 116 76.30 36 23.70
Tarimsal ilaglar havaya zarar verir. 123 80.90 29 19.10
Tarimsal ilaglar su kaynaklarina zarar verir. 128 84.20 24 15.80
Tarimda kullanilan kimyasal giibreler topraga zarar verir. 118 77.60 34 22.40
Tarimda kullanilan kimyasal giibreler havaya zarar verir. 103 67.80 49 32.20
Tarimda kullanilan kimyasal giibreler su kaynaklarina zarar verir. 134 88.20 18 11.80
Cizelge 2’de goriildiigii gibi treticilerin reticilerin =~ %76.09’unun  tarim  ilaci

bliyiik bir kismi1 kullandiklar1 girdilerin
topraga, havaya ve suya, yani ekolojiye
zarar verdigini diistinmektedir. Ureticilerin

%76.3’ti  kimyasal ilaglarin  topraga,
%80.9’u havaya ve %~84.2°si suya zarar
verdigini  diisinmektedir.  Ureticilerin
%77.6’s1 kimyasal giibrelerin topraga,

%67.8’1 havaya ve %88.2°si suya zarar
verdigini diisiinmektedir.

Erbek ve ark. (2018) tarafindan Bursa’da
yapilan bir c¢alismada da {reticilerin
%63.7’s1 tarimsal ilaglarin ¢evreye zarar
verdigini belirtmistir. Erzurum’da yapilan
bir ¢alismada tireticilerin ¢evre bilinci ilin
kuzeyi ve giineyinde incelenmistir.
Calismada cevre bilinci diizeyini belirlemek
amaciyla kimyasal giibre ve ila¢ kullanimu,
minavebe, nadas, hasat artiklarinin
degerlendirilmesi, organik tarim ile ilgili
sorulara yer verilmistir. Arastirma sonuglari
ilin giiney kisminda g¢evre bilincinin daha
diistik oldugunu ortaya koymustur (%42.6).
Kuzey kesimde ise orta diizeyde bir ¢evre
bilincinin olustugu belirlenmistir (%45.8)
(Kadioglu ve ark., 2014).

Yiizbasioglu ve Cikili (2019), Sivas ili
merkez ilcede yaptiklar1  calismada

kullandigini, %23.91’inin kullanmadigini
tespit etmislerdir. Tarim ilact kullanma
nedenleri, tarla ve bahcede hastalik ve
zararlinin  gézlenmesi (%59.78), teknik
elemanlarin tavsiyelerine uyma (%13.4),
ilag bayilerinin Onerileri (%8.70), komsu
iireticinin tarla ve bahgelerinde hastalik ve
zararlmin ~ gozlenmesi  (%4.35), diger
hususlardir (%2.17). Ureticilerin %67.39’u
fazla giibre kullaniminin zararli oldugunu
bildiklerini ifade etmislerdir. Ureticilerin
hemen hemen yaris1 (%48.91) giibre
miktarini kendi tecriibeleri ile
belirlediklerini, %47.831 ise teknik yardim
aldiklarmi, %52.17’si de teknik yardim
almadiklarini belirtmistir.
Goriisiilen iireticilerin kimyasal giibre ve
ila¢ kullannmi hakkinda yeterli teknik
bilgiye sahip olup olmama durumlan
Arastirma alanindaki {ireticilerin %751
kimyasal giibre ve ilag kullanim1 hakkinda
yeterli teknik bilgiye sahip olmadiklarini
diisiinmektedir. Diger taraftan, iireticilerin
Onemli bir kismi, kadin iireticilerin de
kimyasal giibre, ila¢ kullanimi ve sulama
hakkinda yeterli teknik bilgiye sahip
olmadigini diisiinmektedir (Cizelge 3.).

Cizelge 3. Ureticilerin giibre ve ilag kullanim ile sulama konusunda teknik bilgiye sahip olup olmama
durumlar1 hakkindaki diisiinceleri

Uretici Ifadeleri

Ureticiler kimyasal ilag ve giibre kullanimi hakkinda yeterli teknik bilgiye sahiptir.
Kadimn tireticiler tarimsal ilag kullanim1 hakkinda yeterli teknik bilgiye sahiptir.

Kadin treticiler tarimsal giibre kullanimi hakkinda yeterli teknik bilgiye sahiptir.

Kadin iireticiler tarimsal sulama hakkinda yeterli teknik bilgiye sahiptir.

Evet Yiizde (%) Hayir Yiizde (%)
38 25.00 114 75.00
26 17.10 126 82.90
31 20.40 121 79.60
43 28.30 109 71.70
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Kadin dreticilerin glibre ve ilag
kullanim1 ile sulama konusunda teknik
bilgiye sahip olup olmamalari ile ilgili
olarak, cinsiyet bazinda iireticilerin
verdikleri cevaplar Cizelge 4’de verilmistir.
Buna gore kadin iireticilerin yaklasik yarisi,

erkek treticilerin ise yaklasik dortte gl
kadinlarin girdi kullanimi ile ilgili yeterli
teknik bilgiye sahip olmadigim
distinmektedir. Kadin {retici sayis1 ¢ok
fazla olmadigi i¢in bu konuda Khi-kare
analizi yapilmamistir.

Cizelge 4. Cinsiyete gore kadin {ireticilerin giibre ve ila¢ kullanimu ile sulama konusunda teknik
bilgiye sahip olup olmamalar1 hakkindaki distinceler

Uretici ifadeleri

Ureticiler kimyasal ilag ve giibre kullanimu hakkinda yeterli teknik bilgiye sahiptir.
Kadn iireticiler tarimsal ilag kullanimi hakkinda yeterli teknik bilgiye sahiptir.

Kadin iireticiler tarimsal giibre kullanimi hakkinda yeterli teknik bilgiye sahiptir.

Kadin tireticiler tarimsal sulama hakkinda yeterli teknik bilgiye sahiptir.

Kadin Ureticiler Erkek Ureticiler

Evet Hayir Toplam Evet Hayir Toplam

N % N % N % N % N % N %

~

250 12 75.0 16 100.0 34 102 136 100.0

6 375 10 625 16 1000 20 116 136 100.0

feel

50.0 8 50.0 16 100.0 23 113 136 100.0

9 563 7 438 16 1000 34 102 136 100.0

Goriisiilen iireticilerin yas, cinsiyet,
egitim ve gelir degiskeni ile kimyasal
girdi kullammmlar1 ve cevre bilingleri
arasindaki iliski

Arastirma  kapsaminda  dreticilerin
yaslari, cinsiyetleri, egitim diizeyleri ve
gelirleri ile kimyasal giibre-ilag

kullanimlar1 ve c¢evre bilingleri arasinda
istatistiki bir iliski olup olmadig: khi-kare
testi ile analiz edilmistir (Cizelge 5). Analiz
sonucunda tireticilerin yaslarinin,
cinsiyetlerinin, egitim diizeylerinin ve gelir
seviyelerinin, kimyasal giibre ve ilag
kullanim sikliklar1 {izerinde istatistiki
olarak anlamli bir etkisinin olmadigi

goriilmistlir. Benzer bir sonuca iireticilerin
yaslari, cinsiyetleri, egitim diizeyleri ve
gelirleri ile gevre bilingleri
karsilastirildiginda da ulasilmustir.
Ureticilere dair bu parametreler, cevre
bilingleri tizerinde istatistiki olarak anlamli
bir etkiye sahip degildir. Kizilaslan ve
Kizilaslan (2005) tarafindan yapilan
caligmada da iiretici gelirlerinin ve arazi
genigliginin ¢evre bilinci ilizerinde etkili
olmadig1 belirtilmistir. Yine ayn1 caligmada
genglerin ve yashlarin orta diizeyde gevre
bilincine sahip olduklari; egitimin de orta
diizeyde etkili oldugu belirtilmistir.

Cizelge 5. Khi-kare test sonucu

Pearson Chi-Square - Asymp. Sig. (2-sided)

Sorular Yas Cinsiyet  Egitim (<ilkokul. (<3§§ngL

(<49.250) (E.K) >ortaokul) 23251 TL).
Kullandig: tarim ilac1 miktari ne diizeyde? 0.338 0.830 0.121 0.242
Kullandig: giibre miktari ne diizeyde? 0.721 0.352 0.685 0.268
Tarimsal ilaglar topraga zarar verir. 0.270 0.896 0.180 0.445
Tarimsal ilaglar havaya zarar verir. 0.976 0.190 0.051 0.302
Tarimsal ilaglar su kaynaklarina zarar verir. 0.497 0.285 0.570 0.182
Tarimda kullanilan kimyasal giibreler topraga zarar verir. 0.298 0.367 0.233 0.998
Tarimda kullanilan kimyasal giibreler havaya zarar verir. 0.215 0.118 0.411 0.862
Tarimda kullanilan kimyasal giibreler su kaynaklarina zarar verir. 0.184 0.931 0.946 0.132
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SONUC ve ONERILER
Arastirma sonuglar1 degerlendirildiginde
ciftgilerin ~ bliylk  bir  ¢ogunlugunun

(yaklasik 4’te 3’{iniin) tarim kimyasallarini
sikea kullandiklar1 ve bu kimyasallarin
dogaya ve insana zarar verdigini
diisiinmekte olduklar1 anlagilmaktadir. Bu
kimyasallarin dogaya ve insan sagliina
zararli oldugunu diisiinmelerine ragmen
kullanmaya devam etmelerinin, egitim
diizeyleri, gelir seviyeleri, yaslart ve
cinsiyetleri ile baglantis1 bulunmamaktadir.
Aragtirma kapsaminda yapilan istatistiki
test sonucu bu dogrultudadir. Bu durum
ciftcilerin ¢evre duyarliliginin o6zellikle
tarimsal yayim gibi egitim faaliyetleri ile
degistirilebilecegi paradigmasinin yeniden
gozden gecirilmesinin gerektigini
gostermektedir.  Ureticilerle  yapilan
goriismeler sonucunda, iireticilerin  bu
kimyasallar1 ekonomik kaygilarla
kullandiklar1 saptanmistir. Pek ¢ok iiretici
bu kimyasallarin kullanilmamasi
durumunda verim kayb1 yasadiklarini
belirtmislerdir. Unakitan ve ark. (2017)
tarafindan yapilan ¢alismada da Tiirkiye’de
ireticilerin 6nemli bir boliimiiniin gilibre
kullanarak verimi artirma konusunda
oldukca duyarl olduklar1 belirtilmistir.

Ureticiler kendi hayatlarin1  idame
ettirebilmek i¢in i¢inde yasadiklar1 dogaya
ve  topluma  duyarsizlagmakta  ve
yabancilagmaktadirlar. Bu durumun
giiniimiizde hakim olan tarimsal iiretim
yonteminin dogas1 geregi oldugu asikardir.
Dolayistyla bu {iiretim tarzi var oldugu
siirece bu c¢eliskilerin ortadan kaldirilmasi
da olas1 gériinmemektedir.

Bununla birlikte, tiiketicilerin saglikli
beslenme agisindan organik ve dogal
irlinlere yonelimi artarsa, ({ireticilerin
tiretim yontemlerini degistirebilecekleri de
ongoriilebilir. Bu triinlerin diger iriinlere
gore daha yiiksek fiyatla satilmasi,
iireticilerin bu yonelimlerinde en Onemli
faktor olacaktir. Ancak bu iirlinleri talep
edebilecek niifus miktarinin yliksek ve alim
giiclerinin de yeterli olmasi gereklidir.

Konuyla 1ilgili olarak yapilabilecek
Oneriler ise ne yazik ki ¢ok sinirlidir. Ciinkii
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konunun temeli egitim ve biling gibi
goriinmekle birlikte, arastirmada yapilan
test sonucu bunu dogrulamamaktadir.
Ureticilerin temel kaygisi ¢evre degil, verim
kayb1 yagamamak; dolayisiyla gelir kaybi
yasamamaktir. Tiirkiye’deki iireticilerin
tarimsal yap1 Ozellikleri (ortalama arazi
genisliginin distikligi, orgilitlenme
diizeyinin yetersizligi, verim dusiikligii
vb.) dikkate alinirsa iireticilerin ¢evre degil
gelir odakli olmalart daha iyi anlasilabilir.
Bu konuda yapilabilecek yegane oOneri ise
oncelikle ilgili kurumlar tarafindan diizenli
ve ciddi kontrollerin yapilmasi ve ihlal
durumunda yaptirim uygulanmasidir. Ikinci
olarak, kamu tarafindan yapilacak kontrol
ve yaptirimlarla birlikte, egitim ve biling
yiikseltme ¢aligmalar1 yapilmalidir. Olumlu
sonu¢ ancak bu iki yaklasimin birlikte

uygulanmast sonucunda elde
edilebilecektir. Tarimsal ¢evre kirliligi
acisindan {reticilerin  biling  diizeyini

yiikseltmeye katki saglayacak paydaslar,
yaptirim ve kontrol nedeniyle, agirlikli
olarak kamu kuruluslarindan olugmalidir.
Buna gore lilke diizeyinde Tarim ve Orman
Bakanlig (Tarimsal Yayim Subesi ve DSI
Genel Midirliigii), Cevre ve Sehircilik
Bakanligi, tiniversiteler (Ziraat Fakiilteleri
ve Tarmmsal Yaymmla ilgili Arastirma
Merkezleri) ve Kalkinma Ajanslari oldukca
onemli olup; sivil toplum orgiitii olan Ziraat
Miihendisleri Odasi da firetici tarafindan
taninan bir kurum olmasi nedeniyle 6nemli
bir paydas olarak bu c¢alismalarda yer
almalidir. Bu kurumlarin, Dogu Akdeniz
Bolgesi ozelinde il ve ilge diizeyindeki
temsilcileri ve 0Ozellikle bodlgenin Onde
gelen iireticileri/tarima dayali sanayicileri
biling yiikseltme ve farkindalik
kazandirmada olmazsa olmaz paydaslar
olacaktir. Bu paydaslardan, 6zellikle Tarim
ve Orman Bakanligi, Ziraat Fakiilteleri ve
Ziraat Miihendisleri Odasmin, giftgilerle
olan iligki ve iletisimleri siireklilik gosteren,
diizenli ve dolaysiz bir yapiya sahiptir.
Cevre ve Sehircilik Bakanligi ile Kalkinma
Ajanslart ise tarimsal ¢evre baglaminda
dogrudan bir iletisime sahip olmasalar da
cevre ve kalkinma agisindan dolayli bir
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iligkiye sahip olduklar1 i¢in oldukca 6nemli
kurumlardir. Bolgeye 6zgili 6nder ¢iftgiler,
tarima dayal1 sanayi treticileri vb kisiler de
genelde toplumsal olarak taninan/bilinen
kisiler =~ olmalart  nedeniyle toplumu
etkileyebilecek ve rol model olabilecek bir
konuma  sahip  olmalar1  nedeniyle
onemlidir. Ureticilerin biling diizeyini
yiikseltmek icin yapilabilecek egitim ve
yayim c¢aligmalar1 tarimsal ¢evre kirliliginin
olumsuz etkilerini ortaya koyan, stireklilik
gosteren, tekrarlayict ve gorsel igerikli
faaliyetlerden olusmalidir. Siireklilik ve
tekrarlama bilgilerin kaliciligini saglarken;
uzun vadede iireticilerde biling yiikseltmeye
katki  saglayacaktir.  Gorsel igerikli
faaliyetler (¢evre kirliliginin sonuglarini
gosteren resim, grafik vb. icerikli brosiir,
takvim, power point sunulari, sloganlar vb.)
ise Ureticilerin, egitim diizeyleri de dikkate
alindiginda, etki diizeyi en yiliksek olan
calismalar olacaktir. Nitekim iireticilerin
herhangi bir konuya ikna olmalar
baglaminda kullandiklar1 “aklim
goziimdiir” (Soysal, 1998) ifadesi de bu
durumu desteklemektedir.
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Ana Uriin Silajhk Misir Yetistiriciliginde Sulama Suyu
Kullanim Etkinligi ve Ekonomik Analiz

Ozet

Bu ¢aligmada, 6 farkl: silajlik musir ¢esidinin (Samada-07, AGA,
SY-Antex, SY-Inove, Kalideas, Simpatico) silaj verimi {izerine su
kullanimin etkinliginin etkileri incelenmistir. Ayrica, farklit FAO
olum gruplarina sahip silajlik misir ¢esitleri ekonomik analize tabi
tutulmus ve cesitlerin net kazang degerleri belirlenmistir. Caligma
Bilecik ekolojik kosullarinda iki yil siireyle (2019 ve 2020) ve
tesadiif bloklar1 deneme desenine gore 3 tekrarlamali olarak
kurulmustur. En yiiksek su kullanim etkinligi ve silaj verimi
Samada-07 (sirasiyla 21.15 kg/m ve 94.6 t/ha) ve AGA (sirastyla
18.73 kg/m ve 83.77 t/ha) ¢esitlerinden elde edilmistir. En diisiik su
kullamm etkinligi degeri SY-Antex, silaj verimi ise Sy-Antex,
Kalideas ve Simpatico gesitlerinden elde edilmistir. En yiiksek net
kazan¢ Samada-07 ve AGA, en diisiik ise Sy-Antex, Kalideas ve
Simpatico c¢esitlerinden elde edilmistir. Sonu¢ olarak, Bilecik
ekolojik kosullarinda ana iirtin misir yetistiriciliginde; silaj verimi,
su kullanim etkinligi ve ekonomik analizlere gore yerel ve gecci
cesitler olan Samada-07 ve AGA cesitleri 6n plana ¢ikmustir.
Ayrica erkenci gesitler (Kalideas ve Simpatico) ortanci ¢esitlere
(SY-Inove ve SY-Antex) gore oranla daha iyi performans
sergilemistir.

Irrigation Water Use Efficiency and Economic Analysis in
Main Crop Silage Maize Cultivation

Abstract

In this study, the effects of irrigation water use on silage yield on 6
different silage maize varieties (Samada-07, AGA, SY-Antex, SY-
Inove, Kalideas, Simpatico) were investigated. Besides, silage
maize varieties with different FAO maturity groups were subjected
to economic analysis and net income values of the varieties were
determined. The experiment was established in the ecological
conditions of Bilecik during two years (2019 and 2020) and was
randomized blocks design with three replications. The highest
irrigation water use efficiency and silage yield were determined
Samada-07 (21.15 kg m™ ve 94.6 t ha?, respectively) ve AGA
(sirastyla 18.73 kg m™ ve 83.77 t hal, respectively). The lowest
water irrigation water use was obtained from SY-Antex, while the
silage yield was obtained from Sy-Antex, Kalideas, and Simpatico
varieties. The highest net income was determined Samada-07 and
AGA, while the lowest was SY-Antex, Kalideas and Simpatico. As
a result, Bilecik ecological conditions and the main product is in
corn cultivation; Samada-07 and AGA varieties that the local and
late maturing came into prominence in terms of silage yield, water
use efficiency, and economic analysis. In addition, early maize
maturing varieties (Kalideas and Simpatico) performed better than
the median maize maturing varieties (SY-Inove and SY-Antex).
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GIRIiS
Diinyada arpa ve geltikten sonra 3. sirada
yer alan musir (Zea mays L.) bitkisinin

tarimi 150’nin iizerinde ilkede
yapilmaktadir.  Farkli  amaglar  igin
yetistirilen  misirin  hayvan  besleme

amaciyla iretiminin diinya genelindeki
oran1 %73, gelismis iilkelerde ise %90°dir.
Tiirkiye’de ise bu oran %70’tir (Oz ve ark.,
2017). Tirkiye’de silaj amaciyla {iretilen
misirin ekim alani yaklasik 470 bin ha olup
toplam, silajlik misir tiretimi 23.2 milyon
ton, silaj verimi ise ortalama 4915 kg/da’dir
(Acar ve ark., 2020). Son yillarda iiretimi
gittikce artan silajik misirin hayvanlarda
siit verimi ve kalitesinde artis saglamasi
bitkiye olan talebin artmasindaki en 6nemli
sebeplerin basinda gelmektedir.

Bir tiriinden yiiksek diizeyde verim ve
kalite elde etmek icin bolgelere uygun gesit
ya da ¢esitlerin belirlenmesi gerekmektedir.
Her ¢esit farkli igeriklere sahip olmakla
beraber bolgesel farkliliklardan kaynakli
performanslar1 da degisebilmektedir. Her
iiriinde oldugu gibi silajlik misirin verim ve
kalite oOzelliklerini etkileyen faktorler;
genotipik farkliliklar, ekolojik kosullar ve
bitkiye uygulanan kiiltiirel islemler (ekim
zamani, ekim siklig1, sulama, giibreleme ve
hasat donemi) gelmektedir (Cesurer ve ark.,
1999; Cusicanqu ve Lauer, 1999). Bu
kiiltiirel islemler arasinda verim ve kaliteyi
artiran en Onemli iki unsur giibreleme ve
sulamadir. Misir sulamaya tepki veren
onemli bir bitki olup, sulama miktarinin
artmasityla ~ onemli  verim  artislan

gozlenmektedir. Misirda karli bir iiretim
yapmak i¢in sulama zorunlu  bir
gereksinimdir. Fakat son yillarda kiiresel su
sikintisinmt  gdz Oniine aldigimizda, su
kaynaklarin1 etkin ve akiler kullanmak
yadsinamaz bir gercektir. Nitekim verim
kayiplar1 yasamadan su kisintisina gitmek
ve su kullanim etkinligini arttirmak artik bir
zorunluluk haline gelmistir.

Diger taraftan bolge ekolojilerine uygun
misir  ¢esitlerinin  belirlenmesinde FAO
olum gruplart 6nem teskil etmektedir.
Nitekim FAO 100 ile 800 grubu arasinda
bulunan musir ¢esitlerinin sicaklik istekleri
birbirinden farkli olabilmektedir. Ornegin;
FAO 100 ve 200 olum grubunda bulunan
misir  ¢esitlerinin  vejetasyon  donemi
boyunca toplam sicaklik istegi 800-1000
°C, FAO 700 ve 800 arasinda bulunan

gesitlerin ise 1500-1600 °C arasinda
degismektedir (Anonim, 2020).
Bu c¢alismada farklh FAO olum

gruplarina sahip silajlik misir g¢esitlerinin
(erkenci, ortanci ve gecci) sulama suyu
miktarlarina gore elde edilen silaj verimi ile
sulama suyu kullanim etkinligi (IWUE) ve
net gelire olan etkilileri arastirilmistir.

MATERYAL ve YONTEM

Calisma 2019 ve 2020 yillarinda Bilecik
Seyh Edebali Universitesi, Tarimsal
Uygulama ve Arastirma Merkezi arazisinde
yuriitiilmiistiir. Arastirmada materyal olarak
kullanilan silajhik misir ¢esitleri Cizelge
1’de verilmistir.

Cizelge 1. Arastirmada kullanilan misir ¢esitlerine ait bazi bilgiler

Cesit Adi Cesit Sahibi FAQO Olum Grubu
Samada-07 Sakarya Misir Arastirma Enstitiisii 700
AGA Sakarya Misir Arastirma Enstitiisii 720
SY-Antex Sygenta Tohumculuk Ticaret Ltd. Sti. 400
SY-Inove Sygenta Tohumculuk Ticaret Ltd. Sti. 450
Kalideas KWS Tiirk Tarim ve Ticaret A.S. 250
Simpatico KWS Tiirk Tarim ve Ticaret A.S. 200
Bilecik ili 2019 ve 2020 yillan Bolge Midirligi’nden almmistir. Uzun

vejetasyon donemlerine ait sicaklik, yagis
ve nispi nem degerleri Bilecik Meteoroloji
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yillar sicaklik ortalamasi 21.0 °C iken 2019
ve 2020 yillarinda sirasiyla 20.8 °C ve 20.7
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°C olarak tespit edilmistir. Ilin uzun yillar
ile 2019 ve 2020 yillar1 toplam yagis miktari

strastyla 119.2, 236.6 ve 202.0 mm olarak
gerceklesmistir (Cizelge 2).

Cizelge 2. Bilecik ili uzun yillar, 2019 ve 2020 yil1 vejetasyon donemlerine ait iklim verileri

Avlar Sicaklik (°C) Yagis (mm) Nem (%)

y uyo”* 2019 2020 uYo* 2019 2020 uYyo”* 2019 2020
Mayis 16.7 17.9 16.7 46.1 324 55.2 64.7 60.1 62.0
Haziran 20.6 21.3 19.8 459 163.4 139.1 63.2 67.0 60.1
Temmuz 23.4 21.7 22.9 16.0 30.9 1.20 60.3 61.0 63.2
Agustos 235 22.4 23.3 11.2 9.9 6.50 62.0 60.9 57.7
Ortalama 21.0 20.8 20.7 62.6 62.3 60.8
Toplam 119.2 236.6 202.0

" Uzun yillar ortalamast

Deneme alanmin topragi, killi tinh
bilinyeye sahip olup, pH bakimindan hafif
alkali (7.72), orta seviyede kiregli (%7.67),
hafif tuzlu (%0.036) bir yapiya sahipken,
fosfor igerigi (24.94 kg/da) ve potasyum
degeri fazla (161.7 kg/da), organik madde
miktart ise az (%1.32) olarak belirlenmistir.
Denemeler ilk y11 03.05.2019, ikinci y1l ise
06.05.2020 tarihlerinde tesadiif bloklari
deneme Desenine gore, 3 tekrarli olarak
kurulmustur. Deneme mibzer ile kurulmus
olup, sira aras1 70 cm, sira ilizere 17 cm,
parsel uzunlugu ise 5 m ve 4 sira olarak
ayarlanmigtir. Parseller arasinda 1 m,
bloklar arasinda ise 2 m mesafe
birakilmistir. Dekara tohumluk miktari
12000 adet olarak hesaplanmigtir. Ekim ile

birlikte dekara 8 kg P20s gelecek sekilde
DAP giibresi ve yarisi ekimle diger yarisi da
bitkilerin  40-50 cm boylandiklarinda
(Kirtok, 1998), dekara toplam 10 kg N
gelecek sekilde iire (%46 N) giibresi
uygulanmistir. Uygulanan azot miktar
hesaplanirken, denemenin basinda verilen
DAP giibresi dikkate alinmistir. Denemede
damla sulama sistemi kullanilmis olup,
sulamalar bitkiler ihtiyag duydugu zaman
toplam  buharlagma  miktarina = gore
yapilmistir. Deneme parsellerine sezon
boyunca 2 kez de el capast yapilmistir.
Hasat islemi silajik misir gesitlerinin
hamur olum doneminde gerceklestirilmistir

(Cizelge 3).

Cizelge 3. Silajlik misir ¢esitlerinin hasat tarihleri

Cesit Ad1 2019 2020
Samada-07 22.08.2019 24.08.2020
AGA 22.08.2019 24.08.2020
SY-Antex 17.08.2019 18.08.2020
SY-Inove 17.08.2019 18.08.2020
Kalideas 05.08.2019 07.08.2020
Simpatico 05.08.2019 04.08.2020
Calismada silajlik misirlarin silaj verimi asagida verilen esitlik  kullanilmigtir

hasat, silolama ve yemleme asamalarindaki (Kanber, 1984).

muhtemel kayiplar dikkate alinarak, yesil ot I= KexkpxEpxA

veriminin %25 azaltilmast ile belirlenmistir (Esitlik 1)

(Kutlu ve ark., 2005). Sulamalar A sinifi Esitlikte;

buharlasma kabinda meydana gelen
yigisimlt  buharlasma miktarma  gore
yapilmistir. Sulama suyu hesabinda agik su
yiizeyi buharlagsmasindan yararlanilarak

654

I: Parsele uygulanacak sulama suyu miktari
(mm)
A: Parsel alan1 (m?)
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Ep: Sulama araligindaki birikimli
buharlagma miktar1 (mm)

kp: Segilen kap katsayisini ifade
etmektedir.

kc: farkli gelisme donemlerine ait katsay1
Esitlikteki k¢ katsay1 gelisme donemlerine
gore farklilik gostermistir ve Tirkiye’de
Sulanan Bitkilerin Bitki Su Tiiketim
Rehberine gore baslangi¢ periyodunda 0.31
gelisme periyodunda 1.19 arasinda, son
periyotta ise 0.89 arasinda Kkatsayilar
almmistir. Calismada, sulama suyundan
faydalanma orani olarak ifade edilen su
kullanim etkinligi Tanner ve Sinclair (1983)
tarafindan  verilen  esitliklere = gore
hesaplanmustir (Esitlik 2).

IWU= Ey / I
(Esitlik 2)

Esitlikte ;

IWUE: Sulama suyu kullanim randimanini

(kg/da /mm)

Ey: Verimi (kg/da)

I: Sulama suyu miktari1 (mm) ifade
etmektedir.

Uretim girdileri, verim degerlerinde oldugu
gibi yine iki deneme yilina ait ortalama
fiyatlara gore hesaplanmistir. Ortak giderler
icerisine toprak hazirligi, tohum, ekim,
yabanc1 ot miicadelesi, glibreleme, sulama,
hasat ve harman, ilag vb. giderler dahil
edilmistir. Tohum fiyatlar1 gesitlere gore
degiskenlik  gostermis olup  sulama
masraflar1 da uygulanan sulama suyu
miktarlaria gore degiskenlik gdstermistir.
Degerlendirmeler calisma yilindaki gelir ve
gider degerleri baz alinarak 1 hektar alan
iizerinden yapilmistir. Calismada silajlik
misir ¢esitlerine ait girdileri ayr1 ayri
hesaplanmis ve toplam maliyet hesab1
cizelge 4’de verilmistir.

Cizelge 4. Maliyet hesabi analizi hesabinda esas alinan degerler”

Cesit Samada-07 AGA SY-Antex SY-Inove Kalideas Simpatico
Arazi hazirh@ bedeli (TL/ha) 400 400 400 400 400 400
Tohum Bedeli (TL/ha) 500 500 1500 1500 1400 1400
Giibre Bedeli (TL/ha) 1300 1300 1300 1300 1300 1300
Ekim Bedeli (TL/ha) 200 200 200 200 200 200
Capalama Bedeli (TL/ha) 600 600 600 600 600 600
Toplam Sulama Masraflari 1117.21 1117.21 1010.513 1010.513 894.92 894.9
(TL/ha)
Hasat (TL/ha) 2000 2000 2000 2000 2000 2000
Toplam Masraf (TL/ha) 6117.21 6117.21 7010.513 7110.513 6794.92 6894.92
Silaj kg/TL 0.425 0.425 0.425 0.425 0.425 0.425

*:Tarim ve Orman Bakanligi, Bilecik I Miidiirliigii (2019-2020 ortalama degerler)

Verilerin Degerlendirilmesi

Elde edilen sonuglar Minitab 20
programinda varyans analizi (ANOVA) ile
degerlendirilmis ve ortalama degerler
arasinda  p<0.05 diizeyinde Onemli
farkliliklar1 belirlemek icin LSD c¢oklu
dagilim testi kullanilmistir.

BULGULAR ve TARTISMA
Silaj verimi ve sulama suyu kullanim
etkinligi

Iki yillik ortalama verilere gore, silaj
verimi ve sulama suyu kullanim etkinligi
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bakimindan gesitler arasinda %5 6nemlilik
seviyesinde farklilik olmustur. Cesitlerin
silaj verimi 94.6-63.81 t/ha arasinda
degisirken, en yiiksek silaj verimi, en
yiksek sulama suyu uygulanan ve FAO
olum grubu gecci olan Samada-07 ve AGA
cesitlerinden elde edilmistir. En diisiik silaj
verimi ise ayni istatistiksel grupta yer alan
Sy-Antex, Kalideas ve  Simpatico
cesitlerinden elde edilmistir (Cizelge 5).
Silaj verimini ekolojik kosullar, rakim,
ekim ve hasat tarihi, c¢esit farkliligi, bitki
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sikligi ve arazinin sulanabilirlik durumu
gibi faktorler etkilemektedir. Nitekim
Gliney ve ark. (2010) Erzurum ekolojik
kosullarinda farkli silajlik misir ¢esitlerinin
silaj verimini 50.38-74.27 t/ha, Yozgath ve
ark. (2019) ise Y ozgat ekolojik kosullarinda
76.88-89.32 t/ha arasinda degistigini
bildirmistir. Cizelge 5’de goriildigi gibi
IWUE degerleri 16.19-21.15 kg/m degerleri
arasinda degismistir. En yiiksek sulama
suyu kullanim etkinligi 21.15 kg/m olarak
Samada-07 c¢esidinden, en disik IWUE
degeri ise 16.19 kg/m olarak SY-INOVE
ortanci ¢esidinden elde edilmistir. Orta ve
erkenci ¢esitler olarak SY-Antex, SY-
Inove, Kalideas ve Simpatico ¢esitleri
arasinda da sulama suyu kullanim etkinligi

arasinda istatistiksel olarak dnemli bir fark
bulunmamis ve ayn1 grupta yer almiglardir.
Bu durumda sulama suyunun kit oldugu
bolgelerde sulama suyunun daha fazla
uygulandigi orta ¢esit SY-Inove ve SY-
Antex ¢esitlerinin yerine daha az sulama
suyunun uygulandigi Kalideas ve Simpatico
cesitlerinin  ekiminin uygun oldugunu
gostermektedir. Misir  bitkisinde sulama
suyu etkinligi lizerine yapilan
aragtirmalarda sulama suyunda belirli
miktarlardaki azalmanin IWUE degerini
arttirdigin1 - gostermistir  (Gengoglan ve
Yazar 1999; Kirnak ve ark. 2003; Payero ve
ark. 2008; Oktem A, 2008; Igbadun ve ark.
2008; Gheysari ve ark. 2009; Irmak ve ark.
2016; Yolcu ve ark. 2016).

Cizelge 5. Uygulanan sulama suyu, verim ve sulama suyu kullanim etkinligi degerleri

Cesitler | (Sulama Suyu) Silaj verimi SulamaEStlg:lilg(iullamm
Samada-07 447.3.3 94.6 a 21.15a

AGA 447.33 83.77 ab 18.73 ab
SY-Inove 404.61 73.5 be 16.19b
SY-Antex 404.61 65.49 ¢ 1817b
Kalideas 358.33 65.02¢c 18.15b
Simpatico 358.33 63.81c 17.81

Ekonomik analiz

Calismada, ekonomik degerlendirme iki
yilin ortalamasina gore yapilmistir. Uretim
girdileri ise verim degerlerinde oldugu gibi
yine iki deneme yilina ait ortalama fiyatlara
gore hesaplanmistir. Ortak giderler icerisine
tohum, ekim, yabanci ot miicadelesi,
giibreleme, sulama, hasat ve harman, ilag
giderler dahil edilmistir. Degerlendirmeler
calisma yilindaki gelir ve gider degerleri
baz alinarak 1 hektar alan {izerinden
yapilmistir (Erkus ve ark., 1995; Inan,
2001). Erkenci gesitler kullanarak, sulama
suyu tasarrufundan c¢ok optimum girdi
kullanim1 ile sadece verimlerini degil, elde
edilecek net gelirlerin de en yiiksek diizeye
cikarmak  hedeflenmektedir.  Buradan
hareketle, bir ekonomik analiz
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gergeklestirilmis ve sonuglart Cizelge 6’da
verilmistir. Uygulanan sulama suyu miktar1
ve sulama stiresine bagl olarak birim su
maliyeti, suyun sisteme pompalanmasi i¢in
gerekli enerji maliyeti ve sulama isciligi
maliyeti de artmistir. Bunun yaninda sabit
masraflar da tohum fiyatlarina gore
degisiklik gdstermistir. Caligsma sonucunda
en yiiksek net gelir 33.743,3 TL/ha olarak
Samada-07 c¢esidinden elde edilirken, en
diisiik net gelir 20.048,4 TL ile Simpatico
cesidinden elde edilmistir. Hem sabit
masraflarin diisiik olmas1 hem de yiiksek
verim elde edilmesinden dolay1 FAO olum
grubu ge¢ olan Samada-07 ve AGA g¢esitleri
on plana ¢ikmistir ve en yiiksek net gelirler
bu cesitlerden elde edilmistir. Birim sulama
suyu hacmine gore net gelire bakildiginda,
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en yiiksek deger 7.5 ve 6.5 TL/m olarak
sirastyla Samada-07 ve AGA ¢esitlerinden
elde edilmistir. Birim sulama suyu hacmine
gore en diisiik net gelir degeri ise 5.1 TL/m
olarak ortanct c¢esit olan SY-Antex
cesidinden elde  edilmistir.  Erkenci
cesitlerde birim sulama suyu hacmine gore
net gelire baktigimizda diger ortanci g¢esit
olan SY-Inove ¢esidi ile aralarinda
istatistiksel ~ olarak o6nemli bir fark
belirlenmemis olup, diger ortanci gesit olan
SY-Antex’e gore ise daha {istiin sonug elde
edilmigtir. Bu durum, daha az su tiiketen

Kalideas ve Simpatico ¢esitlerinin birim
sulama suyu hacmine gore elde edilen net
gelir acisindan  tercih  edilebilecegini
gostermektedir. Yolcu ve ark. (2016) misir
bitkisinde sulama suyu miktar1 arttik¢a
birim su hacmine gore net gelirin arttigini
ve en yiliksek birim su hacmine gore geliri
1.78 TL/m olarak 447 mm sulama suyu
uyguladigi  konudan elde ettiklerini
bildirmislerdir. Okursoy (2009) ise misir
bitkisine 443 mm  sulama  suyu
uygulandiginda en yiiksek net gelire
ulagildigini bildirmistir.

Cizelge 6. Farkli FAO olum gruplarinda yer alan misir ¢esitlerinin ekonomik analiz

Toplam

. Briit Gelir Net Gelir Birim Sulama Suyu Hacmine
Cesitler masraflar Gire Net Gelir

Samada-07 6461.65 40205 33743.3 75a

AGA 6461.65 35602.25 29140.5 6.5 ab
SY-Inove 7322.06 27833.25 20511.2 5.9 bc
SY-Antex 7322.06 31237.5 239154 51c

Kalideas 7070.84 27633.5 20562.7 5.7 bc
Simpatico 7070.84 27119.25 20048.4 5.6 bc

SONUC ve gelistirme olanaklari. Tiirkiye Ziraat

Calisma sonucunda, en yiiksek silaj
verimi (sirasiyla 94.6 ve 83.77 t/ha) ve net
gelir (sirasiyla 33743.3 ve 29140.6 TL/ha)
FAO olum gruplar1 geg¢i olan Samada-07
ve AGA cesitlerden elde edilmistir. Sulama
suyu hacmine gore en yiiksek degerler yine
ayni gesitlerden (Samada-07 ve AG) elde
edilmistir. Bu sonuglara gore, gecci ve yerel
cesitler olan Samada-07 ve AGA’nin
Bilecik ekolojik kosullarinda hem silaj
verimi hem de ekonomik olarak iistiin
performans sergiledikleri belirlenmistir.
Ayrica erkenci gesitler olan Kalideas ve
Simpatico’nun ise verim ekonomik agidan
ortanci ¢esitler olan SY-Inove ve SY-Antex
cesitlerine oranla daha iyi oldugu
belirlenmistir.  Bu  durum fdreticilere
ekonomik olarak kazang saglarken, iirlinlin
de araziyi daha once terk etmesi anlamina
gelmektedir.
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Diyarbakir Sulu Kosullarda Farkh Azot ve Fosfor
Seviyelerinin Bazi1 Aspir Cesitlerinde Ta¢ Yaprak Verimi ve
Baz Bitkisel Parametrelerine Etkisi

Ozet

Calisma farkli azot ve fosfor seviyelerinin bazi aspir gesitlerinde
ta¢ yaprak verimi ve bazi bitkisel parametreleri iizerine etkisinin
belirlenmesi amaciyla 2019-2020 yetistirme sezonunda Diyarbakir
sulu kosullarda Dicle Universitesi Ziraat Fakiiltesi deneme
sahasinda kislik olarak kurulmustur. Deneme tesadiif bloklarinda
boliinen boliinmiis parseller deneme desenine gore 4 tekerriirlii
olarak yiriitiilmiis olup arastirmada materyal olarak, 2 adet aspir
¢esidi (Safir, Dinger), ii¢ fosfor dozu (0, 3, 6 kg P,Os/da) ve dort
azot dozu (0, 5, 10, 15 kg N/da) uygulanmistir. Bitki boyu, yan dal
sayisi, tabla sayisi, tabla capi, ana sap kalinligi ve tag verimi
incelenmistir. Elde edilen bulgular sonucunda azotlu giibre
dozlarinin bitki boyu, yan dal sayisi, tabla sayisi, tabla ¢api, ana sap
kalinlig1 ve tag yaprak verimini istatistiki olarak 6nemli derecede
olumlu etkiledigi belirlenmistir. Bitki boyu 73.76-93.24 cm, yan
dal sayis1 4.36-5.53 adet/bitki, tabla sayis1 10.18-16.82 adet/bitki,
tabla capt 24.38-26.43 mm, ana sap kalmhigi 5.82-6.88 mm
arasinda degistigi tespit edilmistir. Ta¢ yaprak verimi en yiiksek 15
kg N/da dozu uygulamasindan 7.06 kg/da, en diisiik ise 0 kg N/da
dozu uygulamasindan 4.88 kg/da olarak elde edilmistir. Uygulanan
dozlarin artisina paralel olarak verim Ogelerini de pozitif yonde
arttirdig1 saptanmistir.

The Effect of Different Nitrogen and Phosphorous Levels on
the Petal Yield of Some Safflower Varieties and Some
Agronomic Parametrelers in the Irrigation Conditions of
Diyarbakir

Abstract

In order to determine the effects of different nitrogen and
phosphorus levels on the petal yield and some vegetative
parameters of some safflower cultivars, the study was established
in Diyarbakir irrigated conditions in the winter season of Dicle
University Faculty of Agriculture in the 2019-2020 growing
season. The experiment was carried out in according to the split-
split plots experimental design in randomized blocks with four
replications, and two safflower cultivars (Safir, Dinger), three
phosphorus doses (0, 3, 6 kg P.Os/da) and four nitrogen doses (0,
5, 10, 15 kg N/da) was applied. Plant height, number of side
branches, number of heads, diameter of the heads, main stem
diameter and petal yield were investigated. As a result of the
findings, it was determined that the nitrogen fertilizer doses
affected plant height, number of side branches, number of heads,
diameter of the head, main stem diameter and petal yield
statistically significantly. Plant height 73.76-93.24 cm, number of
side branches 4.36 -5.53 pieces/plant, number of heads 10.18 -
16.82 pieces/plant, diameter of the head 24.38-26.43 mm, main
stem diameter was found to vary between 5.82-6.88 mm. The
highest petal yield was obtained from the application of 15 kg N/da
dose of 7.06 kg/da, and the lowest from 0 kg N/da dose application
as 4.88 kg/da. In parallel with the increase in the applied doses, it
was determined that the yield elements increased positively.
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GIRIiS

Aspir, iilkemiz yag ihtiyacini kargilamasi
bakimindan oldukga genis potansiyele sahip
ve ¢ok yonli kullanim alani bulunan kislik
ve yazlik olarak yetisebilen bir yag
bitkisidir. Tohumlarinda %30-50 oraninda
yag ihtiva eden, Oleik (Omega-9,
zeytinyag1r  kalitesinde) ve  Linoleik
(Omega-6) olmak tizere 2 tip yagi bulunan,
yemeklik yag bakimindan da oldukca
kaliteli bir yagli tohumlu bitkidir (Isler,
2010).

Aspir  (Carthamus tinctorius  L.),
Compositae familyasindan olup dikenli ve
dikensiz formlara sahiptir. Tohumlari,
beyaz, kahverengi ve lizerinde koyu renkli
seritler bulunmaktadir. Dallanan 6zellikte
olup ve her dalin u¢ kisminda kii¢iik tablalar
olusturarak bu tablalarin igerisinde
tohumlar meydana gelmektedir. Cigek
renkleri krem, sari, turuncu, kirmizi ve
beyaz gibi farkli renkleri mevcut olup,
cicekleri tiip seklinde toplu halde bulunur
(Kayagetin ve ark., 2012; Isler, 2010).
Vejatasyon siiresi ortalama 110-140 giin
arasinda degismekte ve yaklagik olarak 2m
derinliklere inebilen kazik kok sistemini
sahip bir bitkidir (isler, 2010). Aspir
kuraga, soguga ve nispeten tuzluluga
dayanikli bir bitki olup tarimi kislik olarak
yagisa bagimli sekilde Giineydogu Anadolu
Bolgesinde taban arazilerde oldukga rahat
bir sekilde yetistiriciligi yapilabilmektedir
(Ozel, 2004).

Aspir bitkisinin tohumlar1 yam sira
cicekleri, saplar1 ve yapraklan ile birlikte
farkli kullanim alanlarina sahip muazzam
bir endiistri bitkisidir. Cigekleri gida, boya-
ilag ve kozmetik sanayisinde
degerlendirilmektedir (Abd EI-Mohsen ve
Mahmoud, 2013). Tag¢ yapraklarindan elde
edilen, “Carthamin” sivida erime O6zelligi
olmayan kirmizi renkli ve “Carthamidin”
suda erime Ozelligine sahip sari renkli
maddeleri kumaslar1 boyamak icin tekstil
sanayisinde ve gida boyasi olmak {izere
degerlendirilir (Nagaraj ve ark., 2001).

Son zamanlarda, dogal gida boyasi
olarak aspir bitkisinin ta¢ yapraklar
oldukea biiyiik 6nem arz etmektedir. Bunun
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sebebi olarak da, hazir besinlerde
insanoglunun hayati {izerine dogal olmayan
boyalarm  olumsuz  etkileri  oldugu
belirlenmis  olup, sentetik boyalarin
kullanimi ilerlemis tilkelerde
engellenmesiyle, dogal besin boyalarina
olan talebin yiikselmesine sebep olmustur
(inan ve Kirici, 2001). Kartamin’in tibbi
olarak, kalp-damar hastalilari, menapoz
sorunlarinda ve travmaya bagh sisliklerde
kullanildigit ~ ayrica  kolestrolii  ve
hipertansiyonu  diisiiriip, kan  akisim
hizlandirdig1 bildirilmektedir (Dajue ve
Miindel, 1996; Inan ve Kirici, 2001).
Pakistan ve Hindistan gibi iilkelerde
bitkinin tiim kisimlar1 bir¢cok hastaligin
tedavisinde kullanilmak lizere
degerlendirilmektedir (Nimbkar, 2002).

Avrupa’nin bazi iilkelerinde,
Japonya’da, Gliney Amerika’da dikensiz
formlar kuru ve kesme c¢igekgilikte

kullanilmaktadir. Ulkemizde ise daha ¢ok
yoresel yemeklere renk ve cesni katmak
amaciyla ta¢ yapraklar1 yalancit safran
olarak kullanilmaktadir (Ozel ve ark.,
2004). Safranin asir1  pahali  olmasi
nedeniyle safrana alternatif bitki olarak
aspir bitkisinin ¢icekleri oldukca Onem
kazanmaktadir.

Birim alandan optimum {irin alinmasi
icin yetistirme teknikleri (Ekim zaman, sira
aras1 ve lizeri mesafe, giibreleme, sulama ve
hasat-harman vb.) konularinda gerekli
caligmalarin yapilmasi 6nemlidir.

Aspir bitkisinde uygulanacak giibre
dozlarmin tespit edilmesinde temel olan
diger tiim kiiltiir bitkilerinde oldugu gibi
bitkinin biiylime ve gelisimine, besin
maddelerinin eksikligi ya da fazlahig
negatif yonde etki etmeyecek sekilde giibre
miktarin1 zamaninda bitkiye sunulmasidir
(Gegit ve ark., 2009).

Bu arastirmada amag, Diyarbakir sulu
kosullarda aspir bitkisinde tag yaprak
verimi ve bazi morfolojik ozellikleri
bakimindan en uygun azot ve fosforlu giibre
dozu belirlemektir. Bu durum sebebiyle
fazla miktarda giibre kullaniminin Oniine
gecilmis olarak, hem ekonomiye hem de
cevreye fazlasiyla katkida bulunmasi ve az
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miktarda giibre kullaniminin Oniine de

gecilerek  verim ve kalite korunmus
olacaktir.
METARYAL ve YONTEM

Bu arastirma, 2019-2020 yetistirme
sezonunda Diyarbakir sulu kosullarda Dicle

Universitesi Ziraat Fakiiltesi deneme
sahasinda kishik olarak  kurulmustur.
Calisma tesadiif bloklarinda bdliinen

boliinmiis parseller deneme desenine gore 4
tekerriirli  olarak  yiiriitiilmiis  olup
arastirmada materyal olarak, 2 adet aspir
cesidi (Safir, Dinger), ti¢ fosfor dozu (0, 3,
6 kg P/da) ve dort azot dozu (0, 5, 10, 15 kg
N/da) uygulanmistir. Calismada fosfor
seviyeleri ana parsellere ve azot seviyeleri
ise alt parsellere uygulanmigtir. Alt
parseller 5 m uzunlugunda ve 6 sira olacak

giibre dozu etkisini en az miktara indirmek
icin alt parseller arasinda 2 m ve blok
arasinda da 2,5 m bosluk birakilmistir. Azot
tirii olarak Amonyum Siilfat (%21 N)
giibresi, fosfor gilibresi olarak ise Triple
Stiper Fosfot (CaH4(POs)2. H20) (%43- 44
P) kullanilmistir. Fosforlu giibre, ekimle
birlikte parsellere belirlenen dozlarda
uygulanmis olup, azotlu giibre ise parsellere
uygulanacak dozun yarist ekimle birlikte
diger yaris1 ise bitkiler sapa kalktig
donemde uygulanmistir. Hasat doneminde
her parselden tesadiifi olarak 10 bitki
secilerek bitki boyu (cm), yan dal sayisi
(adet), bitkide tabla sayisi (adet), bitkide
tabla ¢api(mm), ana sap kalinligi(mm), tag
yaprak veriminin (kg/da) Ol¢im ve
gozlemleri  yapilmigtir.  Tespit  edilen
verilerin varyans analizleri JMP 13.0 pro

sekilde kurulmustur. Parseller arasinda
paket programi kullanilarak yapilmstir.
Cizelge 1. 2019-2020 yillarina ait deneme alanlarina ait iklim verileri
Aylar Ort. Sicakhik(°C) Maks. Sicakhik(°C) Toplam Yagig(mm) Nisbi Nem (%)
2019/202 Uzun 2019/202 Uzun 2019/202 Uzun 2019/202 Uzun
0 Yillar 0 Yillar 0 Yillar 0 Yillar
Kasim 9.7 9.7 16.3 28.4 9.0 55.2 57.7 66.7
Aralik 6.8 4.0 9.2 225 185.4 73.0 86.1 76.3
Ocak 3.7 17 108 16.9 89.4 70.9 77.6 77.0
Subat 3.6 3.7 173 21.8 58.6 67.7 75.1 72.7
Mart 105 8.3 22.6 28.3 164.8 65.6 72.4 66.4
Nisan 135 138 25.1 35.3 110.0 69.5 71.0 63.9
Mayis 19.3 19.3 34.6 39.8 63.2 44.2 57.4 56.7
Haziran 26.2 26.0 39.3 42.0 0.6 8.8 35.1 36.4
Temmu 31.2 31.0 426 46.2 0.8 1.3 26.7 27.0
Z
Agustos 30.4 30.4 413 45.9 0.0 1.0 23.7 26.8
*Veriler Diyarbakir Meteoroloji Bolge Midirligiinden alinmistir. UYO: Uzun yillar ortalamasi
Aspir  bitkisinin  vejetasyon  (Kasim- toplamina gore diistik oldugu

Temmuz) doneminde yalnizca Aralik,
Ocak, Mart ve Nisan, Mayis aylarinda aylik
yagisin, uzun yillar toplam yagis
ortalamasindan fazla oldugu goriilmektedir.
Diger aylarda ise ozellikle ¢igeklenme
doneminden sonra aylik yagisin, uzun yillar
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goriilmektedir. Toprak analiz sonucuna
gore toprak biinyesi killi olup, kire¢ orani
%11 ve organik madde miktar1 % 1,32
seviyesinde ¢ikmistir.
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Cizelge 2. Deneme yeri topraklarimin bazi analiz sonuglar1 (Cetin ve Uzen, 2018)

Toprak pH K P Org. | Kirec EC Toprak biinyesi Tarla Solma Hac.
derinligi Ppm ppm | Mad. | (%) dS/m | Kum Si Kil Biinye Kap. noktasi Ag.
cm (%) % | (%) | (%) | smfi | (9/100g) | (9/1009) | (g/cm3)
0-30 7.67 561 8.8 1.77 10.6 0.48 17.8 18.7 63.5 C 39.7 28.2 1.19
30-60 7.75 424 2.2 1.32 11.0 0.37 158 | 187 66 C 44.6 30.3 1.25
60-90 777 422 2.2 1.23 121 0.42 178 | 187 | 635 C 43.6 29.8 1.27

Org. mad.: Organik madde, EC: Elektriksel iletkenlik, Si: Silt. P: Posfor. K: Potasyum.

BULGULAR ve TARTISMA
Bitki boyu

Degisik fosfor ve azot seviyelerinin bitki
boyuna iligkin varyans analizi Cizelge 3’ te
verilmistir.  Farkli  fosfor ve azot
seviyelerinin bitki boyuna etkisi istatistiki
olarak  (P<0.01) seviyesinde Onemli
bulunmustur. Azot dozlarina gore, bitki
boylari  73.76-93.24 cm  arasinda
degismistir. Bitki boyu en yiiksek 93.24 cm
ile 15 kg N/da uygulamasindan, en diisiik
ise 73.76 cm ile 0 kg N/da uygulamasindan
tespit edilmistir. Fosfor dozlarina gore, bitki
boyu 78.51-85.95 cm arasinda degismistir.
Bitki boyu en yiiksek 85.95 cm ile 6 kg
P-Os/da dozu uygulamasindan, en diisiik ise
7851 cm ile 0 kg P.0s/da dozu
uygulamasindan elde edilmistir. Bitki boyu
bakimindan, c¢esitler arasindaki farklilik,
cesit x azot interaksiyonu ve azot x fosfor
interaksiyonu bakimindan istatistiki agidan
onemli  bulunurken, c¢esit x fosfor
interaksiyonu, ve c¢esit x azot x fosfor
interaksiyonu bakimindan da istatistiki
acidan 6nemsiz bulunmustur. Cesitler arasi
interaksiyonda bitki boyuna iligkin en
yiiksek 85 cm ile safir ¢cesidinden, en diigiik
ise 8lcm ile dinger c¢esidinden elde
edilmigtir. Cesit x azot interaksiyonu
bakimindan bitki boyu en yiiksek safir
¢esidinden 95.5 cm ile 15 kg N/da dozu
uygulamasindan elde edilirken, en diisiik ise
safir ¢esidinden 73.10 cm ile 0 kg N/da dozu
uygulamasindan tespit edilmistir. Azot x
fosfor interaksiyonu bakimindan bitki
boyuna iliskin en yiiksek deger 94.82 cm ile
NisP12 dozundan tespit edilirken, en az
deger olarak ise 67.65cm ile NoPo dozundan
tespit edilmistir. Calisma sonunda elde
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edilen bitki boyuna ait bulgularimiz;
Yildirim ve ark. (2005) 51.9-60.2 cm; Ozer
(2017), 63.3-70.3 cm; Kaya ve Tungtiirk,
(2018) 60.7-54.9 cm olarak belirledikleri
degerlerden yiiksek, Uysal ve ark. (2006)
56.6-96.0 cm; Hatipoglu ve ark. (2012)
84.50-91.4 cm; Aykag (2017) 74.0-75.8 cm
tarafindan bulunan degerlerle kismen
benzerlik gosterdigi tespit edilmistir.
Mozaffari ve Asad (2006) sulama ile
birlikte aspir bitkinin boyunun 6nemli
Ol¢iide arttigini bildirmislerdir.
Yan dal sayis1

Degisik fosfor ve azot seviyelerinin yan
dal sayisina iliskin varyans analizi Cizelge
3’te verilmistir. Farkli fosfor ve azot
seviyelerinin yan dal sayis1 bakimindan
(P<0.01) diizeyinde istatistiki olarak 6nemli
tespit edilmistir. Azot seviyelerine gore,
yan dal sayis1 4.36-5.53 adet/bitki arasinda
degismistir. Yan dal sayis1 en yiiksek 15 kg
N/da dozu uygulamasi ile 5.53 adet/bitki, en
az ise 5 kg N/da dozu ve 0 kg N/da dozu
uygulamasi ile sirastyla 4.36 ve 4.46
adet/bitki elde edilmistir. Fosfor dozlarina
gore, yan dal sayis1 4.41-5.273 adet/bitki
arasinda degismistir. Yan dal sayist en
yiiksek 5.27 adet/bitki ile 6 kg P2Os/da dozu
uygulamasindan, en disiik ise 4.41
adet/bitki ile 0 kg P20s/da dozu
uygulamasindan elde edilmistir. Yan dal
sayis1, cesitler arasindaki farklilik, cesit x
azot, ¢esit x fosfor, azot x fosfor, ¢esit x azot
x  fosfor interaksiyonu  bakimindan
istatistiki agidan Onemsiz bulunmustur.
Yapilan calismalarda; Tungtiitk (1998)
aspirde farkli azot dozlarmi saptamak
amaciyla yaptifi arastirmada yan dal
sayisinin 5.9—-6.3 adet/bitki, EI-Mohsen ve
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Mahmoud, (2013)  degisik  azot
seviyelerinin aspir bitkisi iizerinde etkisini
tespit etmek igin yapmis oldugu ¢alismada
5.32-7.02 adet/bitki, Sezer (2010) Van
ekolojik kosullarda aspirde degisik azot ve
fosfor seviyelerinin etkisini  saptamak
amaciyla yurittiigii calismada 3.8-4.6

adet/bitki, Siirer (2011) 5.9-6.81 adet/bitki
arasinda degistigini tespit etmislerdir.
Calisma sonucunda elde ettigimiz yan dal
sayisina ait bulgular diger arastirmacilarin
bulduklar1 degerlerle kismen benzerlik
saptanmistir.

Cizelge 3. Farkli azot ve fosfor seviyelerinin aspir bitkisinde bitki boyu, yan dal sayisi, ana sap

kalinlig, tabla sayisi, tabla capi ve tag verimi etkisine iligkin va

ans analizi

Varyans Kaynaklari SD Bitki Boyu | Yan Dal Sayis1 | Ana Sap Kalinhig1 | Tabla Sayis1 | Tabla Cap1 Tag:_ )
Tekerriir 3 6.85 4.19 1.87 0.98 3.94 B/'ngl
Cesit 1 423.78* 22.33 6.42 209.15** 3.64 32.37**
Hatal 3 6.14 0.19 1.14 0.54 0.66 0.54
Azot 3 1728.37** | 6.96** 5.42** 227.46** 20.00* 19.93**
Cesit*Azot 3 107.38** 0.49 0.84 33.86** 2.23 1.81**
Hata 2 18 17.66 0.91 0.78 0.2914 1.14 0.23
Fosfor 2 514.85** 5.46** 2.48* 5.97** 5.41 0.23%*
Cesit*Fosfor 2 29.63 0.33 1.20 2.60* 2.15 0.23
Azot*Fosfor 6 47.43%* 0.49 0.77 3.62** 3.28 0.23%*
Cesit*Azot*Fosfor 6 14.96 0.27 0.82 1.76 2.30 0.23%%
Ccv 4 19 14 7 6 7

SD: serbestlik derecesi, *: P<0.005 diizeyinde 6nemli, **: P<0.001 diizeyinde 6nemli

Cizelge 4. Farkli azot ve fosfor seviyelerinin aspir bitkisinde bitki boyu, yan dal sayisi, ana sap
kalinlig1, tabla sayisi, tabla ¢api1 ve tag verimine ait ortalama degerler

Azot Dozlar1 Bitki Boyu Yan Dal Sayis1 | Ana Sap Tabla Sayisi Tabla Cap1 Tag
(kg/da) Kahnh@ Yaprak
Verimi
No (0 kg N/da) 73.76d 4.46b 5.82b 10.48¢c 24.38c 4.88d
Ns (5 kg N/da) 79.15¢ 4.36b 5.93b 10.18c 24.63bc 5.61c
N1o( 10 kg N/da) 86.3b 4.63b 6.26b 11.83b 25.19b 6.07b
Nis( 15 kg N/da) 93.24a 5.53b 6.88a 16.82a 26.43a 7.06a
Ortalama 83.11 4.75 6.22 12.32 25.16 5.90
LSD (0.05) 0.0615 0.138 0.0127 0.007 0.014 0.007
Fosfor Dozlar1
(kg/da)
Py (0 kg P,Os/da) 78.51b 4.41b 5.94b 11.97b 25.13 5.11b
Ps (6 kg P,Os/da) 85.95a 5.27a 6.52a 12.88a 25.64 6.35a
P1, (12 kg P,Os/da) | 84.88a 4.56b 6.21ab 12.14b 24,70 6.25a
Ortalama 83.11 4.75 6.22 12.33 25.17 5.90
LSD (0.05) 0.048 0.012 0.011 0.013 0.022 0.006

“Aymi harfle gosterilen ortalamalar arasindaki fark istatistiksel olarak énemsizdir.

Ana sap kalinhg:

Degisik fosfor ve azot seviyelerinin ana
sap kalinligma iligkin varyans analizi
Cizelge 3’te verilmistir. Ana sap kalinligina
degisik azot seviyesi (P<0.01) diizeyinde,
fosfor dozunun etkisi ise (P<0.05)
diizeyinde istatistiki anlamda Onemli
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bulunmustur. Azot dozlarina gére ana sap
kalinlig 5.82-6.88 mm  arasinda
degismistir. Ana sap kalinlig1 en yiiksek 15
kg N/da dozu uygulamasi ile 6,88 mm, en
diisiik 1se 0 kg N/da dozu uygulamasi ile
5.823 mm elde edilmistir. Fosfor dozlarina
gore ana sap kalinligi 5.94-6.52 mm
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arasinda degismistir. Ana sap kalinlig1 en
yiksek 6.52 mm ile 6 kg P20s/da dozu
uygulamasindan, en diisiik ise 5.94 mm ile
0 kg P20s/da dozu uygulamasindan elde
edilmistir. Ana sap kalinligr bakimindan
cesitler arasindaki farklilik, ¢esit x azot,
cesit x fosfor, azot x fosfor ve gesit x azot x
fosfor interaksiyonu istatistiki a¢idan
Oonemsiz bulunmustur.
Tabla sayis1

Degisik fosfor ve azot seviyelerinin tabla
sayisina iliskin varyans analizi Cizelge 3’te
verilmigtir. Tabla sayisina degisik azot
seviyesinin etkisi (P<0.01) diizeyinde,
fosfor seviyesinin etkisi ise (P<0.05)
diizeyinde istatistiki anlamda Onemli
bulunmustur. Azot dozlarina gore, tabla
sayist 10.18-16.82 adet/bitki arasinda
degismistir. Tabla sayis1 en fazla 15 kg N/da
dozu uygulamasi ile 16.82 adet/bitki, en az
deger ise 5 kg N/da ve 0 kg N/da dozu
uygulamasi ile sirasiyla 10.18 adet/bitki ve
10.48 adet/bitki elde edilmistir. Fosfor
dozlarina gore tabla sayis1 11.97-12.88
adet/bitki arasinda degismistir. Tabla sayis1
en yiiksek 12.88 adet/bitki ile 6 kg P.Os/da
dozu uygulamasindan, en diisiik ise 12.14
adet/bitki ile 12 kg P/da dozu ve 11.97
adet/bitki ile 0 kg P20s/da dozu
uygulamasindan tespit edilmistir. Tabla
sayist bakimindan, c¢esitler arasindaki
farklilik, ¢esit x azot, ¢esit x fosfor ve azot
x fosfor interaksiyonu istatistiki acidan
onemli bulunurken c¢esit x azot x fosfor
interaksiyonu bakimindan istatistiki acidan
Oonemsiz bulunmustur. Tabla sayis1 gesitler
arasindaki farklilik bakimindan en yiiksek
13.8 adet/bitki ile safir ¢esidinden, en diisiik
ise 10.8 adet/bitki ile dinger ¢esidinden
tespit edilmistir. Cesit x azot interaksiyonu
bakimdan en yiiksek 15 kg N/da dozu
uygulamast ile safir ¢esidinden 19.8
adet/bitki elde edilirken, en diisiik ise 5 kg
N/da dozu uygulamasi ile dinger ¢esidinden
8.5 adet/bitki bulunmustur. Cesit x fosfor
interaksiyonu bakimindan en yiiksek 6 kg
P,Os/da dozu uygulamasi ile safir
cesidinden 14,6 adet/bitki bulunurken, en az
ise 12 kg P2Os/da uygulamasi ile dinger
cesidinden 10.7 adet/bitki tespit edilmistir.
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Azot x fosfor interaksiyonu bakimindan en
yilksek  NisPs  uygulamasindan 17.8
adet/bitki elde edilirken, en az ise NoPo dozu
uygulamasindan 9.7 adet/bitki saptanmuistir.
Arastirmada elde edilen tabla sayisina ait
bulgularimiz, Oztiirk ve ark. (2009) 6.9-7.9
adet/bitki, Aydin (2012) 7.93-10.23
adet/bitki, Eryigit ve ark. (2015) 6.34-9.39
adet/bitki, Seker (2019) 7.3-10.4 adet/bitki
arasinda elde ettikleri bulgulardan yiiksek,
Coskun (2014), 15.8-19.7 adet/bitki, Adal
(2016) 9.4-22.8 adet/bitki, Yilmaz (2017)
14.6-17.2 adet/bitki, Ogetiirk (2018) 11.0-
17.3 adet/bitki elde ettikleri degerlerle
paralellik gostermektedir. Pasa (2008) 16.5-
27.3 adet/bitki, Soleymani ve Shahrajabian
(2011) 4 degisik azot dozunda yiiriitiilen
calismada 18.92-21.33 adet/bitki, Golzarfar
ve ark. (2012) aspirde 3 degisik azot dozu
uygulamasi neticesinde16.35-23.88
adet/bitki elde ettikleri degerlerden ise
diisiik saptanmustir. Yildirim ve ark. (2005)
aspir bitkisinde degisik azot ve fosfor
seviyelerinin tabla sayisini pozitif yonde
etkiledigini tespit etmislerdir. Ahmed ve
ark. (1985), German ve ark. (1988), Mahey
ve ark. (1989) ile Zaman (1990),
yiriittiikleri arastirmada ise ytikselen fosfor
seviyelerinin verimi kismen yiikselttigini
saptamuslardir.
Tabla ¢apr

Degisik fosfor ve azot seviyelerinin tabla
capina iliskin varyans analizi Cizelge 3’te
belirtildigi {lizere tabla ¢apina farkli azot
seviyesinin etkisi (P<0.05) diizeyinde
istatistiksel anlamda 6nemli oldugu, fosfor
seviyesinin etkisi ise istatistiksel anlamda
onemsiz bulunmustur. Azot dozlarina gore,
tabla capt 24.38-26.43 mm arasinda
degismistir. Tabla ¢apt en yiiksek 15 kg
N/da dozu uygulamasindan 26.43 mm, en
diisiik ise 0 kg N/da dozu uygulamasindan
24.38 mm olarak tespit edilmistir. Tabla
capt bakimindan, c¢esitler arasindaki
farklilik, ¢esit x azot, ¢esit x fosfor, azot x
fosfor ve ¢esit x azot x fosfor interaksiyonu
istatistiki agidan Onemsiz bulunmustur.
Calisma sonunda elde ettigimiz tabla ¢capina
ait bulgular; Celikoglu (2004), 20.6-21.1
mm, Adali ve Oztiirk (2016) Konya
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sartlarinda yiiriitilen ¢alismada 1.90-2.62
cm, Celik (2017) Tekirdag sartlarinda
yapilan c¢alismadan 24.3-26.7 mm elde
ettikleri degerlerle uyum igerisindedir.
Demir ve Karaca (2018) Kirsehir ekolojik
kosullarinda 2016 yilinda farkli azot ve
fosfor uygulama sonucunda 19.73-22.28
mm, Kaya ve Tungtirk (2018) Bitlis
Adilcevaz kosullarinda yiiriitiilen ¢aligmada
20.4- 21.2 mm, Eryigit ve ark. (2015) 2.04-
2.14 cm elde ettikleri degerlerden ise
yiiksek oldugu tespit edilmistir.
Tag yaprak verimi

Degisik fosfor ve azot seviyelerinin tag
verimine iligkin varyans analizi Cizelge 3’te
verilmistir. Ta¢ yaprak verimine farkl
fosfor ve azot seviyesinin etkisi (P<0.01)
diizeyinde istatistiksel anlamda Onemli
bulunmustur. Azot dozlarina goére tag
yaprak verimi 4.88-7.06 kg/da arasinda
degismistir. Ta¢ yaprak verimi en yiiksek
15 kg N/da dozu uygulamasindan 7.06
kg/da, en az deger ise 0 kg N/da dozu
uygulamasindan  4.88 kg/da  olarak
bulunmustur. Fosfor dozlarina gore tag
yaprak verimi 5.11-6.35 Kkg/da arasinda
degismistir. En fazla 12 kg P>Os/da ve 6 kg
P2Os/da uygulamasindan sirasiyla 6.25
kg/da ve 6.35 kg/da tespit edilirken, en
digik deger ise 0 kg P.0s/da
uygulamasindan  5.11 kg/da  olarak
bulunmustur. Ta¢ verimi bakimindan,
cesitler arasindaki farklilik  istatistiki
bakimindan 6nemli bulunmustur. Tag
verimi en yiiksek 6.5 kg/da ile
dinger ¢esidinden, en az deger ise 5.3 kg/da
ile safir c¢esidinden tespit edilmistir.
Istatistik analiz neticesine gore cesit X azot
interaksiyonu istatistiki acidan GOnemli
bulunurken, ¢esit x fosfor interaksiyonu
bakimindan istatistiki ac¢idan Onemsiz
bulunmustur. Tag¢ verimi en yliksek 15 kg
N/da dozu uygulamasi ile dinger ¢esidinden
7.9 kg/da, en diisiik ise 0 kg N/da dozu
uygulamasi ile safir ¢esidinden 4.5 kg/da
olarak saptanmistir. Ta¢ verimi bakimindan
azot x fosfor interaksiyonu istatistiki acidan
onemli bulunmustur. Tag verimi en fazla
N15Ps dozu uygulamasindan 8.02 kg/da, en
az ise NoPo dozu uygulamasindan 3.9 kg/da
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olarak saptanmistir. Cesit x azot x fosfor
interaksiyonu bakimindan da istatistiki
bakimindan 6nemli bulunmustur. En fazla,
N15Ps dozu uygulamasindan 9.37 kg/da ile
dinger ¢esidinden, en az deger ise NoPodozu
uygulamasindan 3.68 kg/da ile safir
cesidinden tespit edilmistir.  Yapilan
caligmada elde ettigimiz bulgular; Kirici ve
Ozgiiven (1995) 5.8-17.8 kg/da, Kiric1 ve
Meral (1998) 4.7-12.7 kg/da, Kizil ve Giil
(1999) 6.6-11.7 kg/da elde etikleri
degerlerle kismen uyum igerisinde ancak
Kirict ve inan (2001) 8.5-20.9 kg/da, Kirici
ve Inan (2005) 9.3-12.6 kg/da, Yilmazlar
(2008) 9.9-18.3 kg/da, Siier (2011) 11.18-
21.48 kg/da elde ettikleri degerlerden diisiik
oldugu saptanmistir. Diisiik  bulunan
degerlerin nedeni iklim faktorleri aspirin
yetisme donemindeki ekim siklig1, sicaklik,
topragin fiziksel ve kimyasal yapisi,
uygulanan giibre miktar1 ve uygulama
zamanlarinin degisik olmasindan
kaynaklandig1 diisiiniilmektedir.

SONUC

Diyarbakir sulu kosullarinda 2019-2020
yillarinda yiiriitilen arastirmada, aspir
bitkisinde farkli azot ve fosfor seviyelerinin
tac yaprak verimine ve bazi morfolojik
ozellikleri {izerine etkisi arastirilmistir.
Farkli azot ve fosfor seviyesinin aspir de
bitki boyu, dal sayisi, tabla sayisi, ana sap
kalinligt ve ta¢ yaprak verimine etKisi
istatistiksel anlamda 6nemli oldugu tespit
edilmistir. Tabla ¢ap1 iizerine farkh
dozlarda azotlu giibre uygulamalarini
etkileri 6nemli bulunurken, degisik fosfor
dozlarinin etkisini istatistiksel diizeyde
onemli  olmadigi  saptanmustir.  Son
zamanlarda aspir bitkisi hakkinda bilimsel
arastirmalar ve tiretim etkinliklerinde artma
goriinmektedir. Aspir sadece bir yagh
tohum bitkisi olmakla kalmamakta, genis
kullanim alanlar1 sahip olmasi nedeniyle
muazzam bir endiistri bitkisidir. Bu nedenle
Tiirk tarimi i¢in bu bitkinin degerlendirilip
ve buna gore bir planlama olusturulmasi
oldukca fazla 6nem arz etmektedir. Calisma
sonucunda, tek yillik tarla deneme
sonuclarinin yeterli olmayacag ve en az iki
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yillik sonuclarla karsilastirilarak c¢evresel
faktorlerin de etkisinin gézlenmesi onemli
oldugu vurgulanmaktadir.
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Abstract

This study was carried out to determine the differences in yield and
quality characteristics of different plant density and nitrogen doses
in sweet corn (Zea mays L. saccharata Sturt) during 2017 and 2018
years. This research was conducted according to a split-plot design
with three replications in the Bingol University Faculty of
Agriculture Application and Research Farm. Vega sweet corn
hybrid was measured with three intra-row spacing (15, 20, 25 cm)
and five pure nitrogen doses (0, 80, 160, 240, 320 N kg ha*) were
grown. In the study, the increasing nitrogen dose showed a
significant rise in number of ears per plant , number of kernels per
ear, relative chlorophyll content, water-soluble solids content, and
fresh ear yield . It was determined that plant density positievly
effected fresh ear yield; but the number of kernels per ear, the
number of ears per plant, relative chlorophyll content were
decreased. The highest fresh ear yield was determined D15 (13106
kg ha-1) in terms of plant density and N3 (15905 kg ha-1) in terms
of nitrogen dose according to the combined experiment years
analysis. Considering the average of years, 240 N kg ha* (N3) and
approximately 100000 plants per hectare (S15) for optimum the
fresh ear yield fertilizer application are recommended.
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INTRODUCTION

Maize (Zea mays L.) plant has highly
differentiated features in terms of both
botanical  characters and  beneficial
characteristics. Sweet corn (Zea mays ssp.
saccharata), one of maize subspecies
known since the 18th century, has become
more important. Sweet corn kernel has a
high nutritional value which are proteins,
vitamins, microelements, and sugars, and
also a better taste. Sweet corn kernels are
consumed both as fresh produce about 20%
and in processed forms approximately 80%
(Szymanek et al., 2006). Primary quality
parameters in the products to be processed
in the food industry are the kernel features
such as the sugar content, the color, and
yield (Oztiirk et al., 2019).

Nitrogen is among the vital nutrients
required by plants (especially N, P, K),
which has a significant effect on the growth
stages of maize (Casta et al., 2002). Specific
nitrogen recommendations are essential for
maximizing profits and productivity for
sweet corn production. Stress factors,
including  nitrogen  deficiency and
competition between plants due to high
plant density, reduce the ear size and the
number of rows in the ear while also
causing a decrease in yield (Khan et al.,
2017).

In recent years agriculture production,
plant density has a crucial role in increasing
the yield (Sher et al., 2016). Also plant
density is an important agricultural practice
that causes changes in plant architecture,
growth, and development patterns. It
becomes limited by its carbon and nitrogen
source, except for optimal plant density
(Sangoi, 2001). Determining the optimum
plant density to meet the increasing plant
density and the corresponding increasing
nutritional needs is an effective strategy
(Gao et al., 2010; Sher et al., 2016). Also
maize does not have a tillering ability, it
cannot compensate for low plant density,
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resulting in a low final yield per unit area

(Sangoi, 2001). Researches related to
increasing the plant density in the unit area
are an agricultural practice that is

continuously and necessarily developed
(Sher et al., 2016).

Sweet corn may be suitable for regions
with a short vegetation period as Northern-
East Transitional Region climate conditions
due to a type of maize harvested during the
milk setting period, such as sugar maize.
Since the last frost date and the first frost
date of a region are crucial factors that limit
the planting time and thus sweet corn can be
cultivated (Seydosoglu and Saruhan, 2017).
In addition, it is of great importance to
choose the most suitable maize hybrids for
Northern-East Transitional Region climate
conditions (Seydosoglu and Cengiz, 2020).
Also, to our best knowledge there is no any
study related to sweet corn in this spesific
region. The objective of this study was to
determine the effect of different plant
densities and nitrogen doses on yield, yield-
related, and quality traits in sweet corn
under Northern-East Transitional Region
climate conditions.

MATERIAL and METHODS

The sweet corn hybrid Vega was
provided from MAY Agro Seed company.
The hybrid is a super sweet corn hybrid, and
matures between 76-80 days. We selected
this hybrid for the study due to hybrid’s
huge sweet corn market share in Turkey.
A field trial was carried out at Bingol
University  Faculty of  Agriculture
Application and Research Farm, to know
the performance of sweet corn under
different plant densities and nitrogen doses
in Bingol during 2017-2018 growing
seasons. The area has a continental climate
and climate conditions differ within the
province depending on the variation in
surface shapes (Avci et al., 2018).
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Table 1. Mean temperature, total rainfall, and mean relative humidity properties of Bingol

Years/Months May June July August Mean Total
2017 16.3 222 28.0 27.6 23.25
Mean
temperature (° 2018 16.4 22.6 27.1 27.4 23.38
C) Long term (1970-
2018) 174 21.3 25.0 24.6 22.08
2017 74.8 21.2 7.3 4.3 - 107.6
Total rainfall 2018 163 333 4.6 - - 200.9
(mm)
Long term (1970- )
2018) 77.1 21.0 8.4 5.1 111.6
2017 56.2 43.8 35.8 34.8 42.65
Mean relative 2018 67.9 474 30.6 31.1 4425
humidity (%) Long term (1970
2018) 53.1 43.3 35.1 375 42.25

Source: Regional Directorate of Meteorology in Bingol

According to the climate data of Bingol rainfall in 2017 (107.6 mm). The soil
(Table 1) for many years (1970-2018), the properties of the experimental area (0 -30
monthly mean temperature is 22.08 °C and cm) are given in the Table 2. Soil pH was
the monthly mean rainfall is 111.6 mm. The determined as slightly acidic and salt-free.
monthly mean temperature was 23.25 °C in The organic matter is low and insufficient
2017 and 23.38 °C in 2018. The monthly as phosphorus and potassium content
total rainfall (200.9 mm) of the research in (Ulgen and Yurtsever, 1995).

2018 is higher than the monthly total

Table 2. Soil properties of experimental location of Bingol

. rgani

Year Soil texture Satl({)r/i)t N Ec (%) pH CaOC/:DOS ?/I(%%)erc (kgzr%l) (kgKig'l)

2017 Loamy 45.6 0.022 6.57 0.6 176 37 214

2018 Clay-loam 52.9 0.023 6.5 13 191 46 232

Nitrogen fertilizer in the form of urea experimental design with three replications
(46% N), and phosphorous and potassium was used to comparison of these factors.
fertilizer as compound fertilizer in consist The nitrogen dose were randomized in the
of monoammonium phosphate (52% P20s) main plot,and plant density were seperated
and potassium oxide (34% K>O) were used in the sub-plots. The size of each subplot
for the experiment. The treatments was 5 m x 2.8 m = 14 m? Certain methods
consisted of five rates of nitrogen O N kg ha’ were used for the properties examined in the
1 (No), 80 N kg ha* (N1), 120 N kg ha* (N2), research. The number of ears per plant was
160 N kg ha* (N3), 240 N kg ha (N4), and calculated by dividing the total number of
320 N kg ha (Ns), fixed inter-row spacing ears harvested in the parcel by the number
of 70 cm, and three intra-row spacing of 15 of plants for all the ears. The number of
cm (D1s), 20 cm (D2o), and 25 cm (D2s) with kernels per ear is found by counting the
corresponding  corn  population  of available kernels on ears taken randomly
approximately 100000, 70000, and 60000 from each plot. The relative chlorophyll
plants per hectare, respectively. A split-plot content of randomly selected plants from
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each plot was determined using the SPAD
meter chlorophyll measuring device (SPAD
502 plus, Minolta, Japan). The water-
soluble solids content was observed by this
methodology, which is, the kernels which
were squeezed and the milky endosperm
fluid was left in the refractometer and
determined in °Brix, which is an indirect
expression of total sugar. Fresh ear yield
was found, which is in all of the plants in
the middle two rows of the plots, the fresh
ears harvested from each plot were
separated and weighed and the values
obtained were converted to decares (Kirtok,
1998). Analysis of variance was performed
according to the results obtained in the
study according to a split-plot experimental
design; Tukey test was used to compare the
means of significant features. JMP 5.0.1
statistical package program was used to
evaluate the research results (Anonim,
2002).

RESULTS and DISCUSSION
Water-soluble solids content

As stated in the Table 3, the effect of the
interaction of nitrogen doses and density on
the water-soluble was detected not
significant. It was detected that a
statistically significant difference between
plant density and nitrogen dose in 2017, and
only nitrogen dose in 2018. Evaluation of
both years, due to the effect of nitrogen
doses on the water-soluble solids changed
between 13.13 °Brix (No) and 15.66 °Brix
(Ns). Considering the plant densities, the
highest amount of water-soluble solids was
obtained 14.93 °Brix (D2s), but the lowest
value was obtained 14.34 °Brix (D1s). Mean
results both trial years of this characteristic
evaluated, increasing nitrogen applications
positively was affected. Increasing plant
density changed positively in the content of
water-soluble solids (Table 4). In the
research conducted by Sakin and Sayaslan
(2019) to determine certain quality
characteristics of sweet corn hybrids, the
ratio of water-soluble solids was found in
the range of 10.7 to 21.2 °Brix. In the study
examining the effects of different nitrogen
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doses on sweet corn, increasing nitrogen
dose was found that the sucrose content
increased (Bhatt, 2012).
Relative chlorophyll content

The effects of different nitrogen doses
and plant densities on the relative
chlorophyll content of the sweet corn were
examined in the Table 3. Whereas the
differences between plant density and
nitrogen dose for the relative chlorophyll
content in the trial years were statistically
significant at the 1% probability level, no
statistical significance was found between
the interaction of these applications. The
means of the years were examined, nitrogen
applications for relative chlorophyll content
were observed that the highest value was
obtained in the N4 (53.75 SPAD), while the
lowest value was obtained No (31.84
SPAD). The mean both years of values for
plant densities, the highest relative
chlorophyll content was obtained 45.53
SPAD (Dg2s), and the lowest value was
obtained 41.47 SPAD (Dss). Significant
increases in relative chlorophyll content
were detected in the experiment due to

increasing  nitrogen  doses.  Relative
chlorophyll ~ content  decreased  with
increasing plant density and these

differences were found to be statistically
significant (Table 4). Rostami (2008) and
Tunali et al. (2012) indicated that the
increase in nitrogen doses causes significant
increases in the chlorophyll content of
plants. Ghimire et al. (2015) and Ya-wei et
al. (2019) specified that significantly
positive effect of relative chlorophyll
content in yield. Similar results were
observed by Tunali et al. (2012) found the
relative chlorophyll content in the range of
30.7-49.1 SPAD in their study conducted in
Bursa, and by Tas and Oktem found the
relative chlorophyll content in the range of
29.53 - 56.11 SPAD. Argenta et al. (2004)
found relative chlorophyll content in the
range of 454- 58.0 SPAD and this
difference can depend are due to the
differences in ecological conditions,
hybrids, and agronomic processes.
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Table 3. Variance analysis results of agronomic characteristics

) Water-
Number of Number of Relative Solbl
oluble
Variation Sources Ears Per Kernels Per Chlorophyll Solid Fresh Ear Yield
olids
Plant Ear Content
Content
Nitrogen ** ** - * **
DenSIty ok ** ** ** Kok
Density
Coefficient of
o 6.23 % 5.42 % 4.98 % 2.61% 11.58 %
Variation (CV)
Nitrogen ** = = = **
Density * = = NS **
2018 Nitrogen x NS NS NS NS NS
Density
Coefficient of 5.82 % 5.15% 3.97 % 3.49 % 7.58 %
Variation (CV)
Years NS o NS NS NS
Nitrogen *k *k *k *k *k
2017
Density *x *x NS ** ok
2018 Ng;ﬁg?{;x NS NS o NS NS
Coefficient of 5.6 % 5.06 % 4.47 % 2.95 % 9.91%

Variation (CV)

**P<0.01: Statistically highly significant; NS: Not significant

Number of Ears per Plant

According to the results, the effect of
plant density and nitrogen fertilizer
applications on number of ears per plant is
given in Table 3. There was found that plant
density and nitrogen dose applications were
statistically significant during 2017-2018.
No statistically significant differences were
observed between the interaction of
applications during trial years. The effect of
years was found to be insignificant
according to the combined variance
analysis. According to the results of
combined analysis, the number of ears per
plant was ranged between 0.80 (No) and
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1.03 (N3). According to different plant
densities, the highest number of ears was
detected 0.97 from D2s, and the lowest value
was found 0.84 from Dis. Similar
observations for the number of ears was
detected between years. Nitrogen doses
increased noticeable changes on the number
of ears. However, plant density negatively
affected number of ears per plant and
decreased the ear number in the plots (Table
4). The produce of ears can be depend plant
densities due to competition (Rahmani et
al., 2016). It is crucial for optimum vyield
that the number of ears per plant is 1-2 and
productive ear per plant (Sonmez et al.,
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2013). In studies carried out in different
ecologies, the number of ears per plant was
found by Ozkan (2007) and Turgut (2000)
(0.885t00.975and 0.6 to 1.1, respectively)
and, these findings are similar to the values
obtained in our research. The above studies
showed that plant density decreased number
of ear per plant. Similiarly, our results are
similar to above mentined studies.

However, the different range of this
agronomic characteristic was stated by
Rahmani et al. (2016) and Sonmez et al.
(2013)  (1.89-241 and  1.60-1.96,
respectively). It is assumed that the
difference from our study is due to the
differences in ecological conditions, , and
agronomic processes.

Table 4. Mean values of number of ears per plant, water-soluble solids content, and relative
chlorophyll content

Nurmber of Ears Per Plant Water-SoluglérSi)(:)lids Content Relative Ctzlsogz%r;yll Content
2017 2018 Mean 2017 2018 Mean 2017 2018 Mean
No 0.79d 0.79c¢c 0.80d 12.90d 13.35¢ 13.13d 31.20d 32.48d 31.84e
N1 Off 083c  084d | 1382c  1394c  13g3c | 3603c  37.19c  36.61d
g’, N, Obio 092b  092c | 1473b  1463b  1468p | 47.66b  4428b  45.97c
E N: 103a 10la 103a | 1570a 1532a 1551a | 4944b 5218a  5081b
N2 095b 0.98ab 097b 15.98 a 15.33a 15.66 a 53.70 a 53.80d 53.75a
Dis 0.90b 0.83¢c 0.84c 14.36b 14.32 14.34b 40.92b 42.02 ¢ 41.47b
g D2o 097a 092b 092b 1441b 14.49 14.45b 44.82a 43.96 b 44.39a
&
e Dzs 10la 0097a 0.97 a 1511 a 14.74 1493 a 45.08 a 4597 a 4553 a
Table 5. Mean values of number of kernels per ear and fresh ear yield
Number of Kernels per Ear Fresh Ear Yield (kg hal)
2017 2018 Mean 2017 2018 Mean
NO 387.49d 397.44 d 39247 d 6500 d 7503 ¢ 7001 d
N1 488.03 ¢ 422.92 d 45513 ¢ 9074 ¢ 9045 d 9060 ¢
g-’a N2 538.52 b 465.33 ¢ 501.93 b 12566 b 11331 ¢c 11948 b
S N3 593.66 a 574.22 a 583.94 a 15900 a 15911 a 15905 a
N4 608.40 a 540.89 b 574.64 a 15395 a 14540 b 14968 a
S15 498.91 b 465.87 b 482.39¢c 13079 a 13133 a 13106 a
g S20 524.33 ab 47453 b 499.43 b 12095 a 11523 b 11809 b
g S25 546.43 a 499.67 a 523.05a 10486 b 10342 c 10414 c
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Number of Kernel per Ear

Differences in plant density and nitrogen
fertilizer applications in the number of
kernels per ear were examined, and it was
detected that the ranges in plant densities
and nitrogen doses were statistically
noticeable in trial years. The interaction of
plant density and nitrogen dose was found
to have a not significant effect on the
number of kernels on the ear (Table 3). The
number of kernels on the ear ranged from
387.49 to 608.40 in 2017, and from 397.44
and 574.22 in 2018 in the research. In terms
of nitrogen applications of the combined
years, the highest value for the number of
kernels per ear was found 583.94 (N3), and
the lowest value was found 392.47 (No).
Data on the number of kernels per ear was
determined particularly N3 to be highest and
No to be lowest in both years. Results for
plant densities in both combined years were
analyzed that was indicated the highest
number of kernels per ear was obtained
523.05 from S25, and the lowest was
obtained 482.39 from S15 (Table 5). As a
result, it was determined that increasing
nitrogen dose affected a positive change in
the number of kernels per ear. But
increasing plant density provided a
noticeable significant decrease in the
number of kernels per ear. High plant
populations can cause sterility since
stimulating apical dominance in the plant. It
may cause a decrease substantially in yield
because it reduces the number of seeds in
the affecting ear produced per plant
(Sangoi, 2001). The negative effect of
increasing density has been emphasized by
some researchers ( Dhaliwal and Williams,
2019; Raja, 2001). The effect of the number
of kernels per ear can change the ear yield
over 90 percent (Khazaei et al., 2010).
Optimum nitrogen dose varies according to
environmental conditions, the
characteristics of the hybrid used, and
different applications. Nitrogen fertilization
in sweet corn increased the number of
kernels per ear was reported by Bhatt (2012)
and Raja (2001).
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Fresh ear yield

According to the results of fresh ear
yield; the differences in plant density and
nitrogen dose were significant, but the
interaction of these applications was not
observed during the trial years (Table 3). In
terms of nitrogen applications of the
combined years in the experiment, N3
application gave the highest value with
15905 kg ha, and the lowest value was
obtained at 7001 kg ha in No application.
For comparisons  between  nitrogen
applications of the combined years in the
study, the fresh ear yield was recorded the
highest value for N3 and the lowest for No.
For combined experiment years, The fresh
ear yield was obtained the highest from Dis
and the lowest in D2s, while plant densities
were compared (Table 5). As an outcome,
increasing nitrogen doses provided a partial
increase in the results of the fresh ear yield
and these differences had statistical
significance. Increasing plant density, there
were positive changes in the mean results of
the fresh ear yield . The fresh ear yield was
reported by Oktem and Oktem (2006) 8385
to 16370 kg ha’l, Erdal et al. (2011) 7700 to
12000 kg ha?, Sénmez et al. (2013) 19340
to 23250 kg hat and Rahmani et al. (2016)
between 12790 and 23690 kg ha*. Bozkurt
and Karadogan (2017) observed that
increasing plant density has reduced vyield.
Positive effects of nitrogen doses on yield
were reported by Stone et al. (1998), Akbar
et al. (2002), Ozkan (2007), and Khan et al.
(2017).

CONCLUSION

Sweet corn is noteworthy for short
vegetation period regions due to high kernel
moisture problem at harvest, according to
the two-year data, while the increase in
nitrogen content has a positive effect on the
examined properties, no difference was
found between N3 (240 N kg hal) and N4
(320 N kg hal) on water-soluble solids,
number of kernels per ear and the fresh ear
yield . Increasing plant density had negative
effects on the number of ears per plant,
water-soluble solids, relative chlorophyll
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content and the number of kernels per ear.
As a results of combined years , 240 N kg
hat (N3) and approximately 100000 plants
per hectare (S15) for optimum the fresh ear
yield fertilizer application are suggested for
Vega hybrid in Bingol.
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Nohut (Cicer arietinum L.) Genetik Kaynaklarimin IMI Grubu
Herbisitlere Dayamikhihik ve Morfolojik Ozelliklerinin
Belirlenmesi

Ozet

Bu calisma, nohut genetik kaynaklarinda imidazolinone grubu
herbisitlere dayaniklilik i¢in genetik varyasyonun belirlenmesi
amaciyla, 2019-2020 yillarinda GAP Tarimsal Arastirma Enstitiisii
Midirligii'ne ait Koruklu-Talat Demirdren  Arastirma
Istasyonu’nda yiiriitiilmiistiir. Arastirmada bitki materyali olarak
kiiltiiri yapilan nohut tiiriiniin tek yillik yabani formlarina ait,
Giineydogu Anadolu Bolgesi’nden toplanan 238 adet nohut
genotipi (165 Cicer reticulatum, 72 adet Cicer echinospermum, 1
adet Cicer arietinum L.) kullamilmustir. Arastirma sonucunda
secilen 15 genotip kendi aralarinda degerlendirildiginde biitiin
parametreler (100 tohum agirligi harig) istatistiki olarak 6nemli
(p<0.01) bulunmustur. IMI uygulamasi1 genotiplerde ¢igeklenme
ve olgunlagma siirelerini uzatmistir. IMI uygulanan genotiplerde
bitki tag genisligi ortalama 8.01 cm? olurken kontrolde 19.78 cm?
olmustur. Uygulama yapilan genotiplerde verim ortalamasi 71.60
kg/da iken kontrollerde ortalama 287.34 kg/da olmustur.

Determination of Resistance and Morphological
Characteristics of Chickpea (Cicer arietinum L.) Genetic
Sources to IMI Group Herbicides

Abstract

This study was carried out to determine the genetic variation for
resistance to imidazolinone herbicides in genetic resources at
Koruklu-Talat Demirdren Research Station belong to GAP
Agricultural Research Institute in 2019-2020. As plant material,
238 chickpea genotypes (165 Cicer reticulatum, 72 Cicer
echinospermum, 1 Cicer arietinum L.) collected from the
Southeastern Anatolia Region of the annual wild forms of the
cultivated chickpea species were used. When the 15 genotypes
selected as a result of the research were evaluated among
themselves, all parameters (except 100 seed weight) were
statistically significant (p<0.01). IMI application extended
flowering and maturation times in genotypes. IMI applied
genotypes 8.01 cm? while the average width of the crown of the
plant control was 19.78 cm?. While the average yield was 716.0 kg
ha'! in the applied genotypes, it was 2873.4 kg ha'! in the controls.
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GIRIiS

Nohut yillik 14 milyon ton iiretimi ve
13.5 milyon hektar ekim alani ile diinyada
onemli bir baklagil bitkisidir. 2019 yili
diinya nohut {iretiminde 9.937 bin ton
iiretim ile Hindistan ilk sirada yer alirken
Tiirkiye 630 bin tonluk iiretimi ile ikinci
sirada yer almistir. Tiirkiye 517.785 ha
ekim alani ile besinci sirada olmasina karsin
alan verimi (1.216 t/ha) agisindan yirmi
ikinci sirada yer almaktadir. (FAO, 2021).
Tiirkiye’de 2019 yili verilerine gore nohut
baklagiller grubunda hem {iretim hem de
ekim alam1 bakimindan ilk siray1r almais,
520.595 hektar ekim alanindan 630 000 ton
tirtin elde edilmistir. Verim 121 kg/da olup
yillik kisi basi nohut tiiketimi 5.7 Kg
olmustur (FAO, 2021).

Nohut iiretiminde verim ve kaliteyi
etkileyen bircok biyotik ve abiyotik faktor
bulunmaktadir. Bu faktorler kuraklik, diisiik
veya yiiksek sicakliklar, bitki besin
elementi yetersizligi, yabanci otlar, hastalik
ve zararlilardir. Nohut verimini sinirlayan
en onemli biyotik faktdrlerin baginda ise
yabanci otlar yer almaktadir (Ozdemir,
2006; Gupta ve ark., 2012; Kumar ve ark.,
2015; Toker, 2015). Yabanci otlar su, besin
elementi, giines 15181 ve yer i¢in nohut
bitkileri ile rekabet etmekte ve ayni
zamanda  hastaliklar1  ve  zararlilar
barindirmaktadir (Sanli ve ark.,, 2009
Kumar ve ark., 2016; Singh ve ark., 2020).
Nohut iiretiminde yabanci ot miicadelesi
yapilmadigi zaman yiiksek verim kayiplari
yaganmaktadir. Verim kayiplart 6nemli
Olciide yabanci otlarin tiirline, yogunluguna
ve ekim zamanina gore degismektedir (Solh
ve Pala, 1990; Sanli ve ark., 2009; Kumar
ve ark.,, 2016). Dinyanin ¢esitli
bolgelerinde yapilan g¢alismalarda yabanci
otlarin nohutta %?20-100’¢ ulasan verim
kayiplarina neden oldugu bildirilmektedir
(Tepe ve ark., 2011; Deva ve Kolhe, 2015;
Kumar ve ark., 2015).

Nohutta yabanci ot kontrolii, zayif
rekabet gilicli ve sinirli herbisit secenekleri
nedeniyle olduk¢a zordur (Solh ve Pala,
1990; Thompson ve Taran, 2014). Nohut
yavag biiyliyen bir bitkidir ve 0Ozellikle
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erken fide doneminde yaprak alani
gelisiminin siirl olmasi nedeniyle yabanci
otlara kars1 rekabet giicii oldukca zayiftir
(Solh ve Pala, 1990; Singh ve ark., 2020).
Nohutta ot kontrolii azami verim elde etmek
ve ayn1 zamanda yiiksek kalitede iiriin elde
etmek i¢cin olduk¢a dnemlidir (Gaur ve ark.,
2013).

Nohutta yabanci otlarla miicadele; iirlin
rotasyonu, kiiltiirel, mekanik, biyolojik ve
kimyasal miicadele yontemleri olmak iizere
farkli sekillerde yapilmaktadir (Solh ve
Pala, 1990; Sanli ve ark., 2009; Singh ve
ark., 2020). Yabanci otlari elle yolarak veya
el capast ile kontrol etmek yabanci ot
kontroliinde ve ¢evreyi koruma da en etkili
yontemdir (Pala ve Mazid 1992; Kantar ve
ark., 1999; Deva ve Kolhe, 2015). Ancak
nohut treten iilkelerin bir¢ogunda isgiicii
maliyetinin ¢ok yiiksek olmasi nedeniyle bu
islem ¢ok pahaliya gelmekte, genis
alanlarda uygulanmast zor ve zaman
almaktadir (Young ve ark., 2000; Kumar ve
ark., 2015). Kimyasal yabanci ot kontrol
yontemi, daha hizli, daha etkili ve nispeten
daha ucuz oldugu icin diger yabanci ot
kontrol ~ yontemlerine  gore  tercih
edilmektedir (Khan ve ark., 2018).
Kimyasal yontemler ile yabanci ot kontrolii,
geleneksel ot kontrolii i¢in iyi bir
tamamlayicidir  ve  modern  {iretim
sisteminin ayrilmaz bir parcasidir. Bu
nedenlerden dolayr herbisit kullanimi
yillardir arastirilmaktadir.

Secici herbisitler kullanilarak yabanci
otlar  etkili  bir  sekilde  kontrol
edilebilmektedir (Zhang, 2003).
Baklagillerde yabanci ot kontrolii i¢in ¢ikis

sonrasi herbisit secenekleri  sinirlidir.
Imazethapyr ve  quizalofop-ethyl gibi
herbisitler, belirli {riinlerde belirli ot

florasini kontrol etmektedir (Kumar ve ark.,
2016). Ayrica, imidazolinone (IMI) grubu
herbisitler diislik uygulama dozlari, gevreye
daha az zarar vermeleri, dar ve genis
yaprakli yabanci otlarla miicadelede genis
bir spektruma sahip olmalar1 nedeniyle
tarimsal iiretimde yaygin olarak da
kullanilmaktadir. Bitkilerde IMI toleransi
saglayan ¢esitli acetohydroxyacid (AHAS)
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genleri mutasyon ve seleksiyon yoluyla
kesfedilmis (Thompson, 2013) ve IMI’ye
tolerant misir (Zea mays L), bugday
(Triticum aestivum L), ¢eltik (Oryza sativa
L), kolza (Brassica napus L) ve aygicegi
(Helianthus annuus L) ¢esitleri olusturmak
icin kullanilmistir. Bu tirlinler geleneksel
1slah metotlar1 kullanilarak gelistirilmis ve
1992°den beri Clearfield iiriinler olarak
ticarilestirilmistir. IMI herbisitler, IMI
tolerant triinlerde birgok dar ve genis
yaprakli yabanci otlar1 kontrol etmektedir.
AHAS geninde yer alan tek bir hedef bolge
mutasyonu, AHAS"'1  inhibe  edici
herbisitlere karst tolerans kazandirir,
bdylece birgok iirlin i¢cin de IMI tolerans
ozelliginin  gelistirilmesi teknik olarak
miimkiindiir. Yakin zamandaki calismalar
IMI toleransinin siirekli iyilestirilmesi ve
yeni Clearfield {irlinlerin gelistirilmesine
yoneliktir (Tan ve ark., 2005). Genis gen

kaynaklarimin varligi herbisit toleransl
nohut cesitlerinin gelisiminde hizli  bir
ilerleme saglayacaktir.

Bu calisma ile mevcut nohut genetik
kaynaklarn  IMI  grubu  herbisitlere
dayaniklilik ve hassasiyet bakimindan
genetik varyasyonun belirlenerek
morfolojik  6zelliklerinin  tanimlanmasi
hedeflenmistir.

MATERYAL ve YONTEM
Arastirma yeri ve iklim 6zellikleri
Arastirma; 2019-2020 yili kishik ekim
doneminde, Sanliurfa ilinde yer alan GAP
Tarimsal Arastirma Enstitiisii
Miudiirliigi’ne ait Koruklu-Talat Demiroren
Arastirma  Istasyonu deneme alaninda
yiirlitiilmistiir. Deneme alanindan alinan
toprak orneklerinin analiz sonuglar1 Cizelge
1’de verilmistir.

Cizelge 1. Deneme alanina ait bazi toprak dzellikleri

Yil Toprak Ec Kire¢  pH Fosfor Potasyum Organik Suya
Derinligi (cm) (ds/m) (%) (kg/da) (kg/da) Madde (%) Doygunluk (%)
2019 0-30 0.92 23.1 8.10 2.38 76.50 0.85 74

Deneme yeri topraklarinin organik madde
bakimindan fakir, asir1 kiregli, orta
derecede alkali, tuzsuz, potasyum oraninin
yiiksek ve fosfor oraninin ¢ok diisiik oldugu
tespit edilmistir.

Eyliil
Ekim
Kasim
Aralik
Ocak

Subat

Arastirmanin yiriitildigi bolgeye ait uzun
yillar ile 2019-2020 yetisme sezonuna
iligkin baz1 iklim parametreleri Sekil 1 ve
Sekil 2°de verilmistir.

Mart
Nisan
Mayis
Haziran
Temmuz
Agustos

2019 2019 2019 2019 2020 2020 2020 2020 2020 2020 2020 2020

=Y ag1s Miktar1

Uzun Yillar Ort. Yagls — =====Ort. Nem

Sekil 1. Arastirma yilina ait yagis ve nem verileri (MGM, 2021)
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Sekil 2. Arastirma yilina ait sicaklik verileri (MGM, 2021)

Denemenin yiiriitiildigli alanda 2019-2020
yetistirme sezonunda en diisiik ortalama
yagis 0.9 mm ile Kasim ayinda, en yiiksek
ortalama yagis 141.1 mm ile Aralik ayinda
saptanmistir. En diislik ortalama sicaklik -
11.4 °C ile Subat ayinda, yiiksek ortalama
sicaklik 41.40 °C ile Temmuz ayinda
saptanmistir.
Genetik materyal ve deneme deseni
Calismada genetik materyal olarak
kiiltiirti yapilan nohut tiiriiniin tek yillik
yabani formlarina ait, Giineydogu Anadolu
Bolgesi’nden toplanan 238 adet nohut
genotipi (165 Cicer reticulatum, 72 adet
Cicer echinospermum, 1 adet Cicer
arietinum) kullanilmistir. Deneme alfa latis
sira siitun deneme desenine gore Ti¢

tekerriirlii olarak kurulmus (8 siitun, her
stitunda 30 sira), siitunlar aras1 1.5 m bosluk
birakilmistir. Tohumlar 60 cm sira arasi ve
5 cm swra flizeri olacak sekilde 0.5 m
uzunlugundaki siralara 5-6 cm derinlige elle
ekilmistir. Her bir sirada 10 adet tohum
kullanilmigtir. Arastirmada, kontrol grubu
olarak uygulamanin yapilmadigi, yabanci
otlarm  elle alindigrt  sahit  parsel
kullanilmistir. Tohum ekimi 26 Kasim 2019
tarihinde  yapilmis, c¢ikiglarda  sorun
yasanmamast ve iniform bir c¢ikis
saglanmas1 i¢in biitlin tohumlarda kabuk
kirpma islemi yapilmistir. Uygulama
sonrast 238 adet nohut genotipi i¢inden
secilen 15 adet iimitvar genotipe ait bilgiler
Cizelge 2°de verilmistir.

Cizelge 2. Secilen genotipler ve genotiplere ait bilgiler

Ekim Sira No AK Line ID Varma Cod Tiir Toplandig il

13 62 Besev_073 C. reticulatum Mardin

41 187 Egil- 071 C. reticulatum Diyarbakir
47 199 Kalka_ 061 C. reticulatum Diyarbakir
50 205 Kalka_067 C. reticulatum Diyarbakir
106 517 Ekind_053 C. reticulatum Siirt

118 545 Hisar_018 C. reticulatum Mardin
120 552 Hisar_025 C. reticulatum Mardin
131 584 Umurl_502 C. reticulatum Siirt

132 585 Umurl_503 C. reticulatum Siirt

137 592 Konak_050 C. reticulatum Mardin
146 652 Yolag_066 C. reticulatum Mardin
147 654 Yolag_068 C. reticulatum Mardin
162 691 Tuzca_027 C. reticulatum Siirt

165 707 Tuzca 043 C. reticulatum Siirt

238 189 Egil 073 C. reticulatum Diyarbakir
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Herbisit uygulamasi

Calismada imidazolinone (IMI) grubu
herbisitlerden, imazamox ( 40 g/l ) etken
maddeli herbisit kullanilmustir. Herbisitin
uygulanmasinda, 3 atmosfer basincta
calisan sirt piilverizatori  kullanilmistir.
Uygulama riizgarin az oldugu veya hig

olmadigi  giiniin  serin  saatlerinde
yapilmistir. Bitkiler 5-6 bogumlu déneme
geldiginde, 150 ml/da imazamox etken
maddeli herbisit uygulanmistir. Aragtirma
materyali {izerinde herbisitin etkisinin
gbzlenmesi amaciyla kontrol siralarina
uygulama yapilmamistir.

Cizelge 3. Kullanilan herbisitin uygulama zamani ve gézlem tarihleri

Tarimsal islem ve gozlemler Tarihler
Uygulama dncesi bitki boyu 28.02.2020
IMI Uygulamas1 28.02.2020
Uygulama sonrast bitki boyu 14.03.2020
Gorsel skorlama 15.03.2020
Genotiplerde IMI dayamkhhk icin antosiyanin, yaprak sekli ve tiiyliliik
skorlama belirtileri hassas, bu belirtileri gdstermeyen
Genotiplerin  herbisit dayanikliliini bitkiler ise dayanikli olarak kabul edilmistir
belirlemek i¢in  IMI  uygulamasindan (Toker, 2012; Jefferies, 2014; Kaur, 2016).

sonraki 15. ve 30. giinlerde biitiin genotipler
1-5 skalasina gore degerlendirilmistir (Gaur
ve ark, 2013; Prakash ve ark 2017; Sharma
ve ark., 2017). Kloroz, solgunluk, bodurluk,

Kullanilan skala degerleri ve bitkilerin
uygulanan herbisit karsisinda gostermis
oldugu tepkiler asagida verilmistir (Cizelge
4).

Cizelge 4. 1-5 skalasi ve skorlama Kriterleri

Skala degeri

Bitkilerdeki hasar durumu/sekli

1 Cok tolerant (¢ok iyi bitkiler)

2 Tolerant (iyi bitkiler)

Kloroz, yaprak daralmasi ve yaprak yanikligi olmayan

Cok az kloroz, yaprak daralmast ve yaprak yanikligi

goriilmesi
3 Orta derecede tolerant (az zarar Yapraklarda orta derecede kloroz, daralma ve yamklik
gormiis bitkiler) goriilmesi

4 Hassas (zayif bitkiler)

5 Cok hassas (zarar gormiis bitkiler)

Siddetli kloroz, yaprakta daralma ve yaniklik goriilmesi

Bitkilerin ¢ogu 6lmiis, yapraklar tamamen yanmus.

Morfolojik ozellikler

Yapilan uygulamanin genotiplerdeki
etkisini (¢ikis giin sayis1 hari¢) belirlemek
amaciyla; uygulama oncesi ve
uygulamadan 15 giin sonra bitki tag
genigligi  (Sharma ve ark., 2017),
ciceklenme giin sayis1 (giin), olgunlagsma
giin sayis1 (giin), 100 tohum agirlig (g) ve

verim (kg/da) parametreleri alinmistir.
Aragtirmada  kullanilan yabani nohut
genotipleri  yatitk  bliylime  6zelligi

gosterdiginden bitki ta¢ genisligi alinmistir.
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IMI uygulamasindan once ve
uygulamandan 15 giin sonra her parselden 3
adet bitki secilerek bitki ta¢ genisligi
hesaplanmistir.(Sharma ve ark., 2017). Her
parselin baslangicindan ii¢lincii, besinci ve
yedinci bitki sec¢ilmistir. Segilen bitkide
dogu-bati (B) ve kuzey-giiney (C) yonlerine
gore uzunluklar1 cetvel ile Olgiilmistiir.
Alinan o6l¢timlerle (C+B)/2 formiilii ile R
(Cap) degerleri hesaplanmis daha sonra da
A = mr? formiilii ile de bitki ta¢ genisligi
alan1 hesaplanarak cm? olarak belirtilmistir
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(Cakmak, 2019). Tane verimi; her genotip
icin 0.5 m uzunlugunda parsellerden hasat
edilen tane verimleri doniime verimler
olarak hesaplanarak kg/da birim olarak
kaydedilmistir.
Istatistik analiz

Denemeden elde edilen verilerin varyans
analizleri JMP 13.0istatistik paket programi
ile yapilmistir. Arastirma verileri, Tesadiif
Bloklar1 Deneme desenine uygun olarak
varyans analizine (ANOVA) tabi tutulmus
ve istatistiksel olarak onemli ¢ikan faktor
ortalamalar1 LSD testi ile karsilastirilarak
gruplandirilmistir.

BULGULAR ve TARTISMA
Arastirmada kullanilan 238 genotipin
tamaminda c¢ikislar sorunsuz bir sekilde
gerceklesmistir. Uygulama sonrast 238
genotip i¢inden ¢igeklenip verim alinabilen

ve yapilan iki gorsel skorlama ortalamasi 3
puanin altinda deger alan 15 {mitvar
genotip secilmistir. Bu 15 genotip disindaki
genotipler gorsel skorlamada 4-5 degerini
almas, ¢ogunda ciceklenme
ger¢eklesmemis, c¢igeklenme olanlar ise
tohum olusturmamuistir. Secilen 15 genotip
icin incelenen morfolojik  6zelliklerin
istatistik tablosu Cizelge 4’de verilmistir.
Uygulama ¢ikis sonras1 yapildigi i¢in
imazamoxun ¢ikis giin sayisina etkisi
olmamistir. Genotipler kendi aralarinda
degerlendirildiginde ¢ikis giin sayisi istatiki
olarak o6nemli (p<0.01) bulunmustur.
Genotiplerin ¢ikis giin sayis1 37.33 giin ile
43.66 giin arasinda degismistir. En erken
¢ikis yapan genotip 47 numarali ve en geg
cikis yapan genotip 131 nolu genotip
olmustur.

Cizelge 5. Uygulama dozunun genotiplerin incelenen 6zellikleri iizerine etkileri ve olugsan LSD

gruplari
Cikis Giin Bitki Tag Ciceklenme Olgunlasma Bitki Tag 100 Tane Gorsel
Genotip Sayisi Genisligi Giin Sayisi Giin Sayisi Genisligi Tane Verimi Skor
(giin)™ (Uyg. On.) (giin) ™ (Giin) ™ (Uyg. Son.) Agirhg (kg/da)™ (1-5)
(om?)” (cm?)” (@)
13 40.66 defg  8.72ab 121.33 a-d 148.66 cde 8.94 be 7.49 93.13 abc 3
41 38.66 hi 7.63 bed 125.33 ab 154.66 a 8.28 bed 6.94 55.73 cd 3
47 37.331 9.20a 124.33 abc 148 cde 7.06 cde 10.42 71.33 bed 3
50 40.00 fgh 6.23 efg 122.66 a-d 149.33 b-e 562¢e 8.23 51.53 cd 3
106 39.33 gh 5.451g 124 abc 153.66 ab 6.32 de 6.76 40.40d 3
118 40.33efgh 5369 121 bed 147.33 de 7.67 bede 7.14 97.66 abc 3
120 43.00 ab 6.06 efg 118.66 de 147.66 cde 9.68Db 8.85 57.60 cd 3
131 43.66 a 8.41 abc 115.66 e 149.66 b-e 8.15 bed 9.39 96.26 abc 3
132 42.66 abc 741cd 116.33 e 151.33 a-d 7.28 cde 10.13 62.26 bed 3
137 43.33 ab 6.84 de 120 cde 152 a-d 7.37 cde 9.43 107.20 ab 3
146 41.00 cdefg  6.58 def 125.66 a 152.33 abc 7.06 cde 9.54 40.66 d 3
147 42.33abcd  6.62 de 121.66 a-d 148.66 cde 6.89 cde 6.47 36.66d 3
162 41.00 cdefg  5.93 efg 121.33 a-d 149.33 b-e 7.37 cde 7.37 64.46 bed 3
165 42.00 abcde 5.88 efg 121.33 a-d 150.33 a-e 7.80 bed 8.62 78.93 abcd 3
238 41.66 bcdef  6.62 de 118.66 de 146 e 14.47 a 8.67 120.20 a 3
ORT. 41.10 6.86 121.20 149.93 8.01 8.41 71.60
LSD 1.94 1.15 4.66 4.98 1.05 O0.D 23.47
CV (%) 2.82 10.08 2.29 1.98 4.70 8.92 11.36
Tla¢ Uygulama Durumu
Uygulama (150 ml/da) 12120 a 191.06 a 8.01b 8.41 71.60b
Kontrol 103.71b 183.73b 19.78 a 8.32 287.34a
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Genotiplerin IMI uygulamasi
yapilmadan 6nce alinan bitki ta¢ genisligi
degerleri istatistiki olarak onemli (p<0.01)
bulunmustur. Cizelge 5 incelendiginde, en
yiiksek bitki ta¢ genisligi 9.20 cm? ile 47
numarali genotipten, en diisiik bitki tag
genisligi 5.36 cm? ile 118 numaral
genotipten elde edildigi goriilmektedir. IMI
uygulamasindan sonra genotiplerde bitki
tac genisligi ortalama 8.01 cm? olurken
kontrolde ortalama 19.78 cm? olmustur.
Uygulama sonrasi 239 numaral1 genotip en
yiiksek (14.47 cm?) bitki tag genisligine
sahip olurken 50 numarali genotip en diisiik
(5.62 cm?) bitki tac genisligine sahip
olmustur. 47, 132, 137, 146, 147 ve 162
numaralt genotipler istatistiki olarak ayni
grupta yer alirken 41 ve 165 numaral
genotiplerde ayni1 grupta yer almustir.
Kontrol  parselleriyle  kiyaslandiginda
uygulamanin ortalama bitki ta¢ genisliginde
onemli bir azalma meydana getirdigi
gbzlenmistir. Yabanci ot rekabeti, nohutta
bitki boyunu negatif olarak etkilemektedir.
(Ratnam ve Reddy, 2011). Herbisit
uygulamalarinda bitki boyundaki azalma
orani genel olarak dayanikli genotiplerde
daha az, hassas veya yiiksek derecede
hassas genotiplerde daha fazladir (Sharma
ve ark., 2017). Veisi ve ark. (2019) en
yiiksek bitki boyu degerinin yabanci ot
kontroliiniin tamamen yapildig1 ve yabanci
otlarin elle iki kez alinan parsellerden elde
edildigi, en diisiik bitki boyu degerlerinin
sirast ile ot kontroliiniin hi¢ yapilmadigi,
¢ikis Oncesi metribuzin ve ¢ikis Oncesi-
sonras1 imazathapyr uygulamalarindan elde
edildigi belirtilmektedir. Poonia (2013)
cikis sonrasi yapilan Pendimethalin %30
EC + imazethapyr %2 (1.0 kg/ha)
uygulamasinin, elle ot kontrol yapilan
parsellere gore nohutta bitki boyunu negatif
yonde etkiledigini bildirmistir. Taran ve
ark., 2013; nohutta ¢ikis sonrast uygulanan
imazethapyr, metribuzin ve imazamox
herbisit uygulamalarmin bitki boyunu
azalttigr bildirilmistir. Gorsel puanlama
sirasinda, yaprak alan indeksini azaltan
imazethapyr uygulamasindan sonra yaprak
daralmasmin  mercimek  genotiplerinin
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fotosentetik ve amino asit aktivitesini
olumsuz etkiledigini ve bunun da bitkilerde
kanopinin azalmasina yol actigl
bildirilmektedir (Miller, 2003; ipekesen ve
Biger,  2021). Uygulama  bitkinin
bliylimesini  baskilayarak yesil aksam
gelisimini  sinirlamistir.  Calismamizdan
elde edilen degerler cogu arastiricilarin
bulgular ile paralellik gostermektedir.

IMI uygulamasmin c¢igceklenme giin
sayist lzerine etkisi istatistiki agidan
(p<0.01 seviyesinde) 6nemli bulunmustur.
Uygulama yapilan genotiplerde ¢igeklenme
giin sayis1 115.660-125.66 giin arasinda
degismistir. En erken ¢iceklenen genotip
131 numarali genotip olurken en geg
ciceklenen genotip 146 nolu genotip
olmustur. Kontrol grubunda ortalama
ciceklenme giin sayist 103.71 giin olurken
uygulama yapilan genotiplerde ortalama
121.20 giin olmustur. Uygulama ile
genotiplerde ¢iceklenme yaklasik 17 giinliik
bir gecikmeye neden olmustur. Erol ve
Okant, (2020), yabani nohut genotiplerinde
ilk cigeklenme giin sayis1 123.33-138 giin
arasinda degisiklik gostermektedir. Taran
ve ark. (2013), herbisit uygulamalarinda
ciceklenme giin sayist; cesit, lokasyon ve
yil  bazinda  degisiklik  gdsterdigini,
Imazamox wuygulamasi ile metribuzin,
imazethapyr ve sulfentrazone uygulamalari
karsilastirildiginda ciceklenmenin en geg
imazamox uygulamasindan (54-82 giin)
oldugunu bildirmislerdir. Prakash, (2017),
imazethapyr  uygulamasi  yapilmayan
kontrol grubunda ¢igeklenme giin sayis1 52-

77 glin arasinda degismis, uygulama
ciceklenme siiresini yaklastk bir ay
geciktirdigini  rapor etmistir. Herbisit
uygulamalarimin ~ bir  sonucu  olarak

ciceklenme siiresinde gecikme oldugu diger
arastirmacilar (Gaur ve ark., 2013; Taran ve
ark., 2013; Kaur, 2016; Jefferies ve ark.,
2016; Sharma ve ark., 2017), tarafindan da
rapor edilmistir. Arastiricilarin  sonuglari
bulgularimizi destekler niteliktedir.

Cizelge 5  incelendiginde  IMI
uygulamasmin olgunlagsma gilin sayisi
iizerine etkisi istatistiki acidan 0.01

seviyesinde onemli oldugu goriilmektedir.



ISPEC Tarim Bilimleri Dergisi, 5(3): 678-689, 2021

Kontrol grubunda ortalama olgunlasma giin
sayist 142.81 giin olurken uygulama yapilan
genotiplerde ortalama 149.9 giin olmustur.
Uygulama olgunlagsma giin sayisinda 7
giinliik bir gecikmeye neden olmustur. 239
nolu genotip 146 giin ile en erken
olgunlasan genotip olurken en ge¢
olgunlasan genotip 154.66 giin ile 41
numarali genotip olmustur. Uygulama
yapilan  genotiplerde ¢iceklenme ile
olgunlagma arasinda gecen siire yaklagik 28
giin olurken, kontrol grubunda bu siire 38
glin olmustur. Taran ve ark. (2013), herbisit
dayaniklilig1 test edilen alt1 nohut ¢esidinde
de imazamoxun ¢i¢geklenmeye kadar gegen
giin sayisini artirdigi gibi cigceklenmeden
olgunlagsmaya kadar gegen silireyi de
uzattigin1  bildirmektedirler. Arastirmada
olgunlagma giin sayis1 97-148 giin arasinda
oldugunu rapor etmislerdir Jefferies ve ark.
(2016) ¢ikis sonrasi uygulanan imazamox
ve imazethapyrin dort nohut cesidinde
olgunlagma giin  sayisinda  gecikme
meydana getirdigini, ancak bu gecikme
istatistiki olarak O6nemli olmadigini rapor
etmislerdir. Prakash ve ark. (2017) 65 nohut
genotipinde ¢ikis sonrasi imazethapyr
uygulamas1  yaptiklar1  caligmalarinda,
olgunlagsma siiresinin herbisit uygulamasi
ve kontrol grubunda ayni kaldigi, herbisit
uygulamasinin ciceklenmeyi
geciktirmesine ragmen olgunlagsma
doneminde sicakliktaki ani artis nedeniyle
genotiplerin  aynt anda  olgunlastig
bildirilmislerdir. Yapilan caligmalar
sonuclarimizla benzer niteliktedir.

IMI uygulamasinin genotiplerde 100
tane agirligi lizerine etkisi istatistiki olarak
onemsiz bulunmustur. Kontrol grubunda
ortalama 100 tane agirligr 8.32 g olurken
uygulama yapilan genotiplerde ortalama
100 tane agirligr 8.41 g olmustur. Sanl ve
ark.  (2009) c¢apalama ve herbisit
uygulamalarmmin  nohutta 1000 tane
agirligin1 6nemli diizeyde etkiledigini, 1000
tane agirligi bakimindan en iyi sonucun
herbisitler arasinda imazethapyr
uygulamasi, ¢capa uygulamalar1 arasinda ise
36. giinde yapilan c¢apalamadan elde
edildigini rapor etmislerdir. Gupta ve ark.
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(2012) en yiiksek 100 tohum agirliginin
otlarin tamamen alindig1 ve iki kez elle ot
kontrolii yapilan parsellerden alindigi, ¢ikis
sonrasi diislik doz herbisit uygulamalarinin
yabanci ot kontroliinde yetersiz kaldig1 ve
diisiik verime neden oldugu, ¢ikis sonrasi
uygulama zamaninin verimde etkili oldugu
bildirilmektedir. ~ Gore ve ark., 2015;
Kachhadiya ve ark., 2009; herbisitlerin 100
tane agirhigini ot kontroliiniin tamamen
yapildigi parsellere gore azalttigini ancak ot
kontroliiniin hi¢ yapilmadigi parsellere gore
arttirdig1 bildirilmektedir.

IMI uygulamasinin tane verimi iizerine
etkisi istatistiksel olarak 6nemli (p<0.01)
bulunmustur. Genotiplerin verimleri 36.66
kg da® ile 120.20 kg/da arasinda
degismektedir. En diisiik verim 47 numarali
genotipten elde edilirken en yiiksek verim
239 numarali genotipten elde edilmistir. 13,
118 ve 131 numarali genotipler istatistiki
acidan ayni grupta yer alirken 106, 146 ve
147 numarali genotipler ayn1 grupta yer
almaktadir. Uygulama yapilan genotiplerde
ortalama verim 71.60 kg/da olurken kontrol
grubunda ortalama verim 287.34 kg/da
olmustur. Yapilan IMI uygulamas1 verimi
olumsuz yonde etkilemistir. Bolat ve ark.
(2019) nohutta ¢ikis oncesi (347 kg/da) ve
cikis  sonrast (476 kg/da) herbisit
uygulamasi yapilmis parsel verimlerinin ot
kontrolii yapilmamis (217 kg/da) parsel
veriminden yiliksek oldugu belirtmektedir.
Taran ve ark. (2013) ¢ikis sonrasi
imazamox uygulamasmin bitkiye zarar
verdigini, bitkinin gelisim siiresini uzattig1
ve verimi azalttig1 belirtilmektedirler. Sanh
ve ark. (2009) herbisit uygulamalari
arasindan  (Linuron-50,  Imazethapry,
Aclonifen) en yiiksek tane verimi ekim
oncesi verilen imazethapyr uygulamasindan
(121 kg/da), en diisiik tane verimi ise
kontrol (ot miicadelesi yapilmamis)
uygulamasinda (59 kg/da) elde edildigini
bildirmislerdir. Veisi ve ark. (2019) ¢ikis
oncesi ve ¢ikis sonrast uyguladiklari
imazethapyrin (0.5 kg/ha) verimde
azalmalara neden oldugu bildirilmistir.
Cikis sonrast (1 030.8 kg/ha) yapilan
uygulamanin ¢ikis oncesi (1 295.8 kg/ha)
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yapilan uygulamadan daha ¢ok verim
kaybina neden oldugu, en yiiksek verimin
ise ot kontroliiniin tam yapildigi (1 417.7
kg/ha) parsellerden elde edildigi
bildirilmektedir. Imazethapyr uygulamasi
bitkide sekil degisikligine neden olmakta,
yapraklarda kiigiilme, bitkide bodurlasma
ve ¢alilasmaya sebep olmaktadir. Bu durum
nohutta verimi olumsuz etkilemektedir
(Khope ve ark., 2011). IMI uygulamasinin
nohutta verim kaybina neden oldugu
calismamiz, Deva ve Kolhe (2015), Poonia
ve Pithia (2013), Hoseiny-Rad ve Jagannath
(2011); Kaur (2016); Sharma ve ark.,
(2017) tarafindan yapilan ¢aligmalarda elde
edilen verilerle uyum gostermektedir.

Bitki hasarma dayali herbisit tolerans
skoru, toleransli ve hassas genotiplerin

belirlenmesinde  oldukca  giivenilirdir
(Prakash, 2017). Imazamox
uygulamasindan yaklasik 10 giin sonra
bitkilerde gorsel belirtiler goriilmeye

baslanmistir. Genotiplere uygulamadan 15
ve 30 giin sonra 1-5 skalasina gore skorlama
yapilmistir. Cizelge 4’te goriildigi iizere 15
genotip orta derecede (3 puan) zarar gormiis
olarak degerlendirilmis olup tolerant (2
puan) veya ¢ok tolerant (1 puan) hatlara
rastlanilmamistir.  Imazomox,  dallarin
biiyliyen uclarinmi (apikal meristem ve geng
yapraklar) 6ldiirmiis ve hassas genotiplerin
vejetatif gelisimini etkilemistir. Cok hassas
genotiplerde bitkilerin %80-100 oraninda
oliimiine yol agmistir. Biiyiime noktalarinda
ALS enzimini inhibe ederek meristematik
hiicrelerin 6liimiine neden olup bitkinin
olimiine neden olur (Little ve Shaner
1991). Imazamoxun nohut genotiplerinde;
yapraklarda daralma, bodurlagma,
calilasma, cilicelesme ve hatta siddetli
kloroz ile hassas genotiplerde bitkilerin
tamamen kuruyup Oliimiine yol agan g¢ok

yiiksek  hasarlar meydana  getirdigi
gozlenmistir. Veisi ve ark., 2019; ¢ikis
sonrast yapilan imazethapyr

uygulamasindan dort hafta sonra, bitkilerde
incelme ve bodurlagsma gibi 6nemli gorsel
zararlanma (yaralanma) semptomlarina
sebep oldugu, cikis Oncesi uygulanan
metribuzinin de benzer zararlanmalar

686

(glicli kloroz ve bodurluk ) meydana
getirdigi bildirilmektedir. Taran ve ark.,
(2013) nohutta ¢imlenmeden sonra
uygulanan imazamox ve imazethapyr gibi
IMI grubu herbisitler nohut bitkilerine ¢ok
yogun zarar vermekte, nohut bitkilerinde
clicelesme ve klorozun sik goriilen bir
durum oldugu bildirilmektedir. Gaur ve ark.
(2013) ve Prakash, (2017) nohutta
herbisitlere dayaniklilik agisindan yiiksek
oranda varyasyon oldugunu bildirmislerdir.
Yapilan ¢alismalar da 6zellikle ¢ikis sonrasi
uygulanan herbisitlerin nohut bitkisine
zarar verdigini (Taran 2013; Nath 2018;
Veisi ve ark., 2019), ancak nohut genetik

kaynaklarinda imidazolinone grubu
herbisitlere kars1 dogal toleransin ve
genetik varyasyonun bulundugu

bildirilmistir (Taran ve ark., 2010; Gaur ve
ark., 2013; Prakash, 2017). Elde edilen
sonuglarla geleneksel 1slah ydntemleriyle
imidazolinone toleransh cesitlerin
gelistirilmesine  olanak  saglanacaktir.
Toleranslh olarak goriilen hatlarin ebeveyn
olarak kullanilarak biyoteknolojik ve
molekiiler 1slah calismalar1 elde edilecek
yeni cesitler diger hastalik ve zararlilara
karsi da test edilerek detayli caligsmalar
yapilmas1 gerekmektedir.
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Elazig ili Karakocan ilgesi Basyurt Koyii Merasimin Botanik
Kompozisyonu ile Mera Durumu ve Saghgimnin Belirlenmesi

Ozet

Bu c¢alisma Elazig ili Karakogan ilgesi, Basyurt koyii merasmin
botanik kompozisyonu ile mera durumu ve sagliginin belirlenmesi
amaciyla yiiriitilmustiir. Mera alaninda 15 familyaya ait 41 bitki
tirtintin tespiti yapilmis olup, bitki ile kapli alan oran1 %76.9,
botanik kompozisyonda baklagillerin, bugdaygillerin ve diger
familya bitkilerinin oranlari sirastyla %0.9, %35.5 ve %63.6 olarak
belirlenmistir. Merada baskin tiirlerin Gundelia tournefortii
(%19.62), Hordeum bulbosum (%18.28) ve Eremopoa persica
(%13.29) oldugu tespit edilmistir. Mera durumu “zayif olarak
belirlenmistir. Merada bulunan bitkilerin biiyiik ¢ogunlugunun
istilaci nitelikte olmasi, botanik kompozisyonda baklagil oraninin
diisiik olmas! ve mera durumunun zayif olarak belirlenmesi mera
alanimin 1slaha ihtiyact oldugu sonucunu dogurmustur. Merada
miinavebeli otlatma sistemine gecilmesi, meranin giibrelenmesi ve
mera iizerindeki baskinin azaltilmasi amacryla meradan yararlanan
kdy sakinleri, yem bitkileri yetistiriciligi {iretimine tesvik
edilmelidir.

Determination of Botanical Composition, Rangeland Status
and Health of Elazig Province Karakocan District Basyurt
Village Rangeland

Abstract

This study was carried out to determine the botanical composition,
rangeland status and health of Elazig province Karakogan district
Bagyurt village rangeland. 41 plant species belonging to 15 families
were determined in the rangeland area. The rate of plant covered
area was 76.9%. The rate of legumes, grasses and other families
was 0.9%, 35.5% and 63.6%. The dominant species in the
rangeland were Gundelia tournefortii (19.62%), Hordeum
bulbosum (18.28%) and Eremopoa persica (13.29%). Rangeland
status was determined as “weak”. The fact that most of the plants
in the rangeland are invasive, the rate of legumes in the botanical
composition is low and the rangeland situation is weak, has led to
the conclusion that the rangeland area needs improvement. In order
to switch to the alternating grazing system in the rangeland, to
fertilize the rangeland and to reduce the pressure on the rangeland,
the village residents who benefit from the rangeland should be
encouraged to produce forage crops.
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GIRIiS

Kaliteli kaba yemin temin edildigi en
onemli kaynaklarin basinda yer alan ¢ayir
mera alanlar;; yirminci yiizyiln ilk
yarisinda, Tiirkiye’de yaklasik 46 milyon
hektar (Tiikel ve Hatipoglu, 2005) iken,
giiniimiizde bliylik oranda azalarak 14.6
milyon  hektara  kadar  gerilemistir.
Tiirkiye’de cayir-mera alanlariin bu denli
azalmasmin en 6nemli sebepleri arasinda,
s6z konusu alanlarin siiriilerek tarla
arazisine doniistiirilmesi ve amenajman
ilkelerine uyulmadan sevk ve idare edilmesi
gelmektedir. Asiri, zamansiz ve bilingsiz
otlatma ile birlikte diger birgok yanlis
kullanim  faktoérlerinin — etkisiyle, iklim
degisikligi, kiiresel 1sinma ve kuraklik
tehdidi altinda da bulunan mera alanlarinda;
klimaks vejetasyonun dengesi bozulmakta,
ortamin toprak ve iklim kosullarmma en
uygun vejetasyon formasyonu
kaybolmakta, botanik kompozisyonda
hayvanlarin severek tiikettigi iyi cins yem
bitkisi tiirleri azalmakta, bitki Ortiilerinde
seyreklesme meydana gelmekte ve bunun
sonucunda su ve toprak erozyonu riski ciddi
boyutlara ulasmaktadir (Altin ve ark.,
2011a).

Tiirkiye dogal meralarinin ¢ogu, kurak
ve yart kurak iklim  bolgelerinde
bulunmaktadir. Kuraklik stresi altinda mera
bitkilerinin  biiyime ve  gelismeleri
gerilemekte ve bunun sonucu olarak da, s6z
konusu alanlarin iirettikleri ot miktar1 ciddi

boyutlarda azalmaktadir. Mera
alanlarindaki zamansiz ve agir otlatma
kosullarinin olumsuz etkileri de buna

eklenince, bitki Ortiistiniin  bozulmasi
kacinilmaz hale gelmektedir.
Herhangi bir mera alaninda bitki

ortiisiiniin durumunu ortaya koymak igin

her seyden oOnce o meranin botanik
kompozisyonunun belirlenmesi
gerekmektedir. Bu amacla iilkemizde

birgok ¢alisma yiiriitiilmiistiir. Ornegin,
Mardin ilinde yiiriitiilen bir ¢calismada mera
alaninin botanik kompozisyonu
belirlenmistir. Calismada mera alaninin
%53.3’liniin bitki ile kapli alan oldugu,
botanik kompozisyonun %4 liniin

691

bugdaygillerden, %23.2’inin baklagillerden
ve %72.8’inin diger familya bitkilerinden
olustugu tespit edilmis ve mera alaninda

1slah  yapilmas1  yoniinde  tavsiyeler
yapilmistir (Aydin ve ark., 2014).
Diyarbakir  ilinde  yiiriitilen  bir

calismada bes farkli meranin vejetasyon
yapisi incelenmistir. Bes merada bitki ile
kapli alan oranlari %26.6-60.4,
bugdaygillerin orant %27.8-37.5,
baklagillerin oran1 %8.7-39.3, diger familya
bitkilerinin  oram1  %23.3-59.2  olarak
belirlenmigtir. Mera durumlar1 ¢ok zayif
olarak belirlenmis ve 1slah ¢alismalari
yapilmast  gerektigi ifade  edilmistir
(Seydosoglu ve ark., 2015). Bingél ilinde
yiiriitiilen bir ¢aligmada bitki ile kapli alan
orant %68.2, botanik kompozisyonda
bugdaygillerin oran1 %17.4, baklagillerin
%21.1 ve diger familya bitkilerinin orani
%61.5 olarak belirlenmistir ve mera
alaninin 1slaha ihtiyaci oldugu belirtilmistir
(Cacan ve Basbag, 2016).

Antalya ilinin 6 farkli igesinde dogal
meralarda yiirilitilen c¢alismada bitki ile
kapli alan oranlari %71.9-95.1,
bugdaygillerin orant %19.3, baklagillerin
oran1 %22.1 ve diger familya bitkilerinin
orani da %58.5 olarak belirlenmistir. Genel
olarak mera durumlarinin zayif ve orta,
mera saghgmin ise saglikli oldugu
sonucuna ulasilmistir (Oten ve ark., 2016).
Mus ilinde yiiriitiilen bir ¢alismada merada
bitki ile kapli alan %85.8, bugdaygillerin
orant %39.4, baklagillerin oram1 %15.1 ve
diger familya bitkilerinin orant %33.6
olarak tespit edilmistir. Meranin asir1 ve
diizensiz otlatma baskisi1 altinda oldugu ve
meranin  zayif durumda oldugu ifade
edilmistir (Kokten ve Tanriverdi, 2020).

Daha 6nce yapilan bu ¢aligmalardan da
anlasilacagi iizere, bir meranin ne durumda
oldugunu anlayabilmek i¢in yani o meranin
klimaks vejetasyon yapisina ne kadar uzak
veya yakin oldugunu tespit edebilmek i¢in

her seyden oOnce o meranin botanik
kompozisyon ve mera  durumunun
bilinmesine ihtiya¢ duyulmaktadir. Bu

bilgiler 15181inda ancak bir 1slah ¢alismasi
yapilip yapilmayacagina karar
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verilmektedir. Bu dogrultuda bu calisma
Elaz1g ili, Karakogan ilgesi, Basyurt koyii
merasiin bitki ile kapli alan, botanik
kompozisyon ve mera kalite derecesinin

belirlenmesi ve ihtiya¢ halinde 1slah
calismalarina baslanmasi amaciyla
yiirlitilmistiir.

MATERYAL ve YONTEM

Materyal

Bu aragtirma ile ilgili arazi caligmasi,
Elazig Ili Karakogan Ilgesine bagl Basyurt
koyliinde 841 da genisligindeki merada
Mayis 2017 tarihinde yiiriitilmiistiir. Mera
alan1 %15-30 egime sahip olup, ortalama
yiiksekligi 1350 m’dir. Mera parseli 38° 49
2646” K ve 39° 59° 13297 D
koordinatlarinda yer almaktadir. Elazig
ilinin uzun yillar (1938-2020) ortalama
sicaklik degeri 13.1 °C, yillik toplam yagis
miktar1 ise 416.1 mm’dir. En diisiik yagislar
temmuz ve agustos, en yiiksek yagislar mart
ve nisan, en diisiik sicakliklar aralik ve
ocak, en yiiksek sicakliklar ise temmuz ve
agustos  aylarinda  gergeklesmektedir
(MGM, 2021). Arastirmaya konu olan
meranin yapilan toprak analizine gore; arazi
yapist tinli, organik madde miktarinin orta
(%2.19), orta tuzlu (%0.45), kirecli
(%2.85), potasyum oran1 yeterli (39.73
kg/da), fosfor oranmi az (4.88 kg/da) ve pH
diizeyi ise notr (7.10) olarak belirlenmistir.
Yontem

Meranin biiyiikligiinden dolay: (841 da)
calisgmaya baglamadan Once mera kendi
icerisinde homojen kabul edilebilecek dort
parsele ayrilmis ve vejetasyon olgiimleri A,
B, C ve D seklinde isimlendirilen bu
parsellerde 2017 yilmin Mayis ayinda

yapilmistir. Vejetasyon dl¢timlerinde “lup”
yontemi  kullamilmistir.  Bu  yoOntem,
arastirmacilar tarafindan tlkemizin farkli
bolgelerinde ve  farkli  zamanlarda
uygulanmistir (Cagan ve Bagbag, 2016;
Seydosoglu ve ark., 2019). Lup metodu ile
bitkilerin dip kaplama alanlar1 esas alinarak
bitki Ortiisiinlin topragi kaplama orani,
topragi kaplama oranina gore de botanik
kompozisyon belirlenmistir. A, B, C ve D
seklinde harflendirilen her mera parselinde
20 m’lik 4 lup hattinda 6l¢tim yapilmistir.
Vejetasyon calismasinda rastlanan
bitkilerin ~ tanimlanamayanlarina  birer
numara verilmek suretiyle  ornekler
alinmistir.  Alman  Orneklerin  teshis
edilmesi, familyalarnin ve gruplarinin
belirlenmesi, Tiirkiye’nin Cayir ve Mera
Bitkileri ~ (Serin, 2008) isimli eserden
yararlanilarak yapilmistir. Her parselde
saptanan bitki ile kapli alan yiizdelerinin
ortalamasi, s6z konusu parseldeki bitki ile
kapli alan yiizdesi olarak hesaplanmistir.
Her lup hattinda karsilasilan bitki tiirleri
bugdaygil, baklagil ve diger familya
bitkileri olmak tiizere {i¢ gruba ayrilmistir.
Bu bitki gruplarinin oranlari toplam bitki ile
kapli alan oranina boliinerek s6z konusu
gruplarin botanik kompozisyondaki
oranlar1 hesaplanmistir. Baskin tiirler,
tirlerin botanik kompozisyona katilma
oranlar1 esas alinarak belirlenmistir (Cacan
ve ark., 2014). Mera durumunun
belirlenmesinde azalicilarin ~ tamamu,
cogalicilarin ise sadece %20’si dikkate
alinmistir (Altin ve ark., 2011b). Mera
durumu ve saglik siniflandirilmasi Cizelge
1’e gore belirlenmistir (Kog ve ark., 2003).

Cizelge 1. Mera durumu ve sagliginin siiflandirilmasi

Mera Durum Smiflamasi

Mera Saghgi Simiflamasi

Hesaba katilan tiirlerin

Toprag1 kaplama

oran1 (%) Durum sinifi oran1 (%) Saghk simifi
76-100 Cok Iyi >70 Sagliklt
51-75 Iyi 55-70 Riskli
26-50 Orta 55 Sorunlu
0-25 Zayif

Elde edilen verilere tesadiif bloklar1 deneme
desenine gore varyans analizi
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uygulanmigtir. Bitki ile kaplh alan ve
botanik kompozisyon degerleri homojen bir
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dagilim gostermedikleri icin ac1
transformasyon  uygulandiktan  sonra
varyans analizi yapilmistir. Gruplarin

ortalamasi1 LSD testi ile karsilastirilmistir
(JMP 5.0.1, 2002).

BULGULAR ve TARTISMA

Bitki ile kaph alan ve botanik
kompozisyon

Bagyurt kdyii merasinda 15 familyaya ait 41
bitki tliriiniin tespiti yapilmistir. Bunlardan

4 tanesi baklagiller, 7 tanesi bugdaygiller,
geriye kalan 30 tanesi diger familya
bitkilerine ait oldugu goriilmistiir. Ayn
sekilde 1¢  bitki tiirliniin  azalic
(Dactylis glomerata,  Elymus  repens,
Sanguisorba minor) ve iki bitki tiiriiniin de
cogalict (Hordeum bulbosum, Poa bulbosa)
oldugu belirlenmistir (Cizelge 2).

Cizelge 2. Basyurt kdyii merasinin farkli kesimlerinde tespit edilen bitki tiirleri. bitki ile kapli alan ve
botanik kompozisyon degerleri

APARSELI BPARSELI CPARSELI D PARSELI
Familyasi Grubu Tiir Ad1 BKA* BKO* BKA BKO BKA BKO BKA BKO
Fabaceae Istilact  Astragalus lineatus Lam. 0.50 063 0.00 000 0.0 000 0.00 0.00
Fabaceae istilac1 Astragalus sp. 0.50 0.63 0.00 000 000 0.00 0.00 0.00
Fabaceae Istilact  Astragalus gummifer Lab. 1.50 190 000 000 000 0.00 000 0.00
Fabaceae Istilact Melilotus officinalis (L.) Pall. 0.00 000 050 062 0.00 000 0.00 0.00

Toplam 25 3.2 0.5 0.6 0.0 0.0 0.0 0.0

Poaceae Azalict  Dactylis glomerata L. 1.75 222 000 000 000 0.00 0.00 o0.00
Poaceae Cogalict  Hordeum bulbosum L. 1750 2222 2625 3251 875 1215 475 6.25
Poaceae Cogalict  Poa bulbosa L. 0.25 032 225 279 0.00 000 0.00 0.00
Poaceae Istilac1 Bromus squarrosus L. 0.00 000 025 031 000 0.00 0.00 0.00
Poaceae istilac1 Eremopoa persica (Trin.) Roshev. 0.00 0.00 125 155 1750 2431 20.75 27.30
Poaceae Istilac1 Bromus tectorum L. 0.00 000 000 000 100 139 575 757
Poaceae Azalict  Elymus repens (L.) Gould 0.00 000 0.00 000 000 000 075 0.99
Toplam 195 24.8 300 372 273 378 320 421

Apieceae Istilact ~ Astrodaucus orientalis (L.) Drude 0.00 000 125 155 0.00 0.00 0.00 0.00
Asteraceae istilact Carduus sp. 3.50 444 000 000 0.00 0.00 0.00 0.00
Asteraceae Istilac1 Achillea vermicularis Trin. 2.00 254 0.00 000 0.00 0.00 0.00 o0.00
Asteraceae istilact Gundelia tournefortii L. 1150 14.60 1050 13.00 21.00 29.17 16,50 21.71
Asteraceae istilact ~ Scorzonera mollis M.Bieb. 0.50 063 0.00 000 0.00 000 0.00 0.00
Asteraceae Istilact Crepis sancta (L.) Bornm. 1.25 158 800 991 6.75 938 550 7.24
Asteraceae Istilact  Anthemis sp. 0.00 000 050 062 0.00 000 0.00 0.00
Asteraceae fstilact  Anthemis cretica L. 0.00 000 0.00 000 100 139 775 10.20
Asteraceae Istilact  Sonchus sp. 0.00 000 0.00 000 0.00 000 550 724
Asteraceae Istilaci Chardinia orientalis (L.) Kuntze 0.00 000 0.00 000 0.0 000 100 132
Boraginaceae Istilact  Anchusa azurea Mill. 0.25 032 0.00 000 0.00 000 0.00 0.0
Boraginaceae Istilact ~ Onosma sericeum WILLD. 100 127 000 0.0 000 000 0.00 0.00
Brassicaceae Istilact ~ Thlaspi arvense L. 0.00 000 0.00 000 3.00 417 0.00 0.00
Caryophyllaceae istilact  Silene dichotoma Ehrh. 500 635 000 000 000 000 0.0 0.00
Caryophyllaceae Istilact  Minuartia sp. 025 032 000 000 000 000 0.00 0.00

Minuartia hamata (Hausskn.

Caryophyllaceae fstilact Mattf. ( ) 0.25 032 0.00 000 0.0 000 0.00 0.00
Euphorbiaceae Istilact Euphorbia sp. 0.50 063 0.00 000 150 208 025 033
Geraniaceae Istilact Erodium cicutarium (L.) L'Hér. 0.00 000 0.00 000 100 139 0.00 0.00

Thymus kotschyanus Boiss. &

Lamiaceae istilact Ho¥1en. y 3.00 381 025 031 000 000 000 0.00
Lamiaceae Istilaci Mentha sp. 0.25 032 000 000 000 0.00 0.00 o0.00
Lamiaceae istilact  Salvia sp. 0.25 032 0.00 000 3.00 417 0.00 0.00
Lamiaceae istilact Nepeta sp. 0.00 0.00 025 031 000 000 0.00 0.00
Lamiaceae Istilac1 Ziziphora capitata L. 0.00 000 0.00 000 075 1.04 0.00 0.00
Liliaceae istilact ~ Allium sp. 0.00 000 025 031 0.00 000 0.00 0.00
Liliaceae Istilac1 Eremurus spectabilis M.Bieb. 0.00 000 0.00 000 250 347 200 263
Ranunculaceae istilact Ranunculus arvensis L. 0.00 0.00 2825 3498 0.00 0.00 0.00 0.00
Rosaceae Azalict  Sanguisorba minor Scop. 2250 2857 025 031 000 0.00 0.0 0.00
Rosaceae istilact Potentilla sp. 1.75 222 000 000 000 0.00 0.00 o0.00
Rubiaceae istilact  Galium sp. 0.00 000 050 062 0.00 000 0.00 0.00
Umbelliferae istilact Eryngium campestre L. 3.00 381 025 031 425 590 550 724
Toplam 56.8 72.1 50.3 622 448 622 440 579

Genel Toplam  78.8 80.8 72.0 76.0

*BKA= Bitki ile kapl1 alan oran1 (%), BKO=Botanik kompozisyon (%)
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Bagyurt kdyii meras1 dort parsel olarak
incelenmistir. Bitki ile kapli alan orani
parseller arasinda istatistiksel olarak bir
farklilik géstermemistir. Parsellerin bitki ile
kapli alan oranlar1 %72.0-80.8 arasinda
degisim gostermistir. Botanik kompozisyon
oranlarina bakildiginda en yiiksek baklagil
oraninin A parselinde oldugu
goriilmektedir. B parselinde %0.6 oraninda
belirlenen  baklagillerle C ve D
parsellerinde karsilagilmamustir.
Bugdaygillerin ve diger familya bitkilerinin

oranlar1 ise parseller arasinda istatistiksel
olarak  bir  farklilk  gOstermemistir.
Bugdaygillerin oram1 %24.8-42.1, diger
familya bitkilerinin oram1 da %57.9-72.1
arasinda degisim gdstermistir.  Genel
ortalamalara bakildiginda Basyurt koyii
merasinda bitki ile kapli alan oran1 %76.9,
baklagillerin oran1 %0.9, bugdaygillerin
orant %35.5 ve diger familya bitkilerinin
orant ise %63.6 olarak belirlenmistir
(Cizelge 2, 3).

Cizelge 3. Bagyurt koyii merasinin bitki ile kapl alan, botanik kompozisyon ve hesaba katilan tiirlerin orani

Mera Bitki ile Kaph Alan Botanik Kompozisyon (%) Hesaba katilan
parselleri (%) Baklagil Bugdaygil  Diger Familya tiirlerin oram (%)
A-Kesimi 78.8 32a 24.8 72.1 50.8
B-Kesimi 80.8 0.6b 37.2 62.2 20.3
C-Kesimi 72.0 0,0b 37.8 62.2 12.2
D-Kesimi 76.0 0,0b 42.1 57.9 7.2
Ortalama 76.9 0.9 355 63.6 22.6
Onem -- ** -- -- --
CV (%) 4.6 81.8 19.2 13.2 -

Bitki ile kapli alan oran1 yiiksek mera durumuna sahip iken, geriye kalan

olmasina ragmen, mera durumu zayif olarak
tespit edilmistir. Bu durum, Rize ilinde lup
yontemi kullanilarak yiiriitiilen bir ¢alisma
ile benzerlik gostermektedir. Caligmada
bitkilerin topragi kaplama orant %82.4,
bugdaygillerin botanik kompozisyondaki
orant %33.4, baklagillerin orant %5.75 ve
diger familyalarin oran1 %60.9 olarak tespit
edilmistir. Mera kalite derecesi 2.45 ve
mera durumu zayif olarak belirlenmis ve
islah  ¢alismalar1  yapilmasi  yoniinde
tavsiyeler yapilmistir (Bakoglu ve ark.,
2019). Benzer bir durum yine Rize ili
Camlihemsin ilgesinde yiiriitiilen bir
caligmada da ortaya ¢ikmistir. Bu calismada
da bitki ile kapli alan oran1 %70.75 olarak
tespit edilmesine ragmen mera kalite
derecesi 2.38 oran1 ile =zayif olarak
belirlenmis ve zayif olan meranin
tyilestirilmesi i¢in 1slah yoluna gidilmesi
gerektigi sonucuna varilmistir (Baykal ve
ark., 2020).
Mera durumu ve saghgi

Mera durumunda dikkate alinan azalici
ve ¢ogalicilarin orani ortalama 7.2-50.8
arasinda degisim gostermistir. A kesimi orta
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kesimler zayif mera derecesine sahip
olmustur. Tiim kesimlerin ortalamasi olarak
Bagyurt koyii merasinin durumu 22.6 olarak
belirlenmistir ve bu deger “zayif mera”

derecesine tekabiil etmektedir. Ancak
merada bitki ile kapli alan orani yiiksek
oldugundan mera saglig

siiflandirilmasinda mera, saglikli mera
smifinda yer almistir (Cizelge 1, 3).
Meralarda azalic1 ve ¢ogalict tiirlerin varlig
iizerinden mera durumunun ve sagliginin
belirlendigi  ¢alismalara  bakildiginda;
Cankir1 ili meralarinin mera durumu ve
sagliginin belirlenmesi amaciyla yliriitiilen
calismada, genel olarak incelenen 41
meranin 37’sinin orta ve zayif oldugu ve bu
nedenle Cankir1 ili meralarinin bozulmus
oldugu ve mera yonetim ve 1slah
yontemlerine basvurmasi gerektigi
sonucuna vartmstir (Unal ve ark., 2012).
Yine ayn1 yontem ile Diyarbakir ili Cermik
ilgesinde dort farkli kdy merasinda mera
durumunun ve sagligimin Dbelirlenmesi
amaciyla  yiriitilen c¢alismada, tiim
meralarin  “zayif mera” ve biri riskli
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digerlerinin saglikli mera sinifinda oldugu
sonucuna varilmistir (Seydosoglu, 2018).
Baskin tiirler

Merada karsilasilan tiirlerin  botanik
kompozisyona katilma oranlar1 dikkate
alindiginda, baskin tiirlerin  Gundelia
tournefortii (%19.62), Hordeum bulbosum
(%18.28) ve Eremopoa persica (%13.29)
oldugu tespit edilmistir (Cizelge 2). Benzer
bir sekilde Bingo6l ili Ormanardi kdoyii
merasinin botanik kompozisyonun
belirlenmesi amaciyla yiiriitiilen ¢alismada
yaygm tirlerin  Gundelia tournefortii,
Aegilops umbellulata, Taeniatherum caput-
medusae ve Poa bulbosa tiirleri oldugu
sonucuna vartlmistir (Tutar ve Kokten,

2018). Adana ili Tufanbeyli ilgesi
meralarinda yiiriitiilen bir calismada en
yaygin tirlerin - Eryngium  campestre,

Chrysopogon gryllus, Bromus danthoniae,
Hordeum bulbosum, Astragalus bicolor,
Sanguisorba minor, Dorycnium graecum ve
Trifolium arvense oldugu belirlenmistir
(Cinar ve ark., 2018).

SONUC

Elaz1g ili Karakocan il¢esi Basyurt kdyii
merasinda 41 bitki tiirdi tespit edilmistir. Bu
tirlerin 2’si ¢ogalici, 3’ii azalici geriye
kalan 36’s1in istilact oldugu belirlenmistir.
Her ne kadar bitki ile kapli alan orani
yiiksek olarak belirlenmis olsa da bu orani
olusturan bitki tiirlerinin ¢ogunlugunun
(%87.8) istilaci nitelikte oldugu
belirlenmistir. Bu oran Basyurt merasinin
klimaks mera niteliginden ne kadar
uzaklastiinin  bir Olciisiidiir.  Baklagil
oraninin eseri diizeyde olmasi da bu gercegi
desteklemektedir. Her ne kadar mera saglig1
acisindan Bagyurt merasi, saglikli olarak
bulunmus olsa da, mera durumu agisindan
bakildiginda meranin “zayif mera” oldugu
belirlenmistir. Merada miinavebeli otlatma
sistemine gecilmesi, bu amagla ¢ift¢ci ve
coban egitimlerinin verilmesi, meranin
giibreleme yoluyla vejetasyon yapisinin
iyilestirilmesi, mera {iizerindeki baskinin
azaltilmast amaciyla Bagyurt kdylinde
hayvancilik ile istigal eden iireticilere yem
bitkileri tohum desteginin saglanmasi ve
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merada liniform otlatilmanin yapilabilmesi
i¢in meranin farkli noktalarina suluk, tuzluk
ve bir adet golgeliginin yerlestirilmesi
tavsiye edilmektedir.
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Ihlamur Yaprak ve Ciceklerinin Bazi1 Mikro Element ve Agir
Metal icerikleri

Ozet

Ulkemizde pek gok farkli saglik probleminin tedavisinde destek
amach olarak yaygin tiiketilen 1hlamur, genellikle dogadan
toplanir. Ancak saglik tizerine olumlu etkilerinin yan1 sira iyi bir
biyoindikator ve agir metal akiimiilatorii olan thlamur bitkisinin
tilketiminde dikkatli olunmasi Onerilmektedir. Calismamizda,
Izmir ili ve cevresindeki park ve acik alanlar ile farkl1 aktar ve satis
noktalarindan toplanan thlamur bitkisinin ¢igek ve yapraklarinda
bazi mikro besin elementleri (Fe, Mn, Cu, Zn ve B) ile toksik agir
metal (Co, Cd, Cr, Ni ve Pb) igerikleri saptanmustir. Ihlamurun
zengin mineral igerigine sahip oldugu ancak bazi mikro element ve
agir metallerin kritik diizeylerde bulundugu belirlenmistir.

Micro Nutrient and Heavy Metal Contents of Linden Leaves
and Flowers

Abstract

Linden is widely consumed as a supplement for the treatment of
many different illnesses in Turkey and generally it is wild
harvested. However, it is recommended to be careful in its
consumptions since it is a good bioindicator and heavy metal
accumulator, even though has positive effects on health. With this
objective, linden leaves and flowers were collected from different
herbalists and green areas in the densely populated districts of Izmir
Municipality. Some of the micro nutrients (Fe, Mn, Cu, Zn and B)
and toxic heavy metals (Co, Cd, Cr, Ni, and Pb) were measured. It
has been determined that linden is rich in minerals, but some micro
nutrients and heavy metals are at critical levels.
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GIRIiS

Ihlamurgiller  (Tiliaceae) familyasi,
ozellikle tropikal ve subtropikal bolgelerde
yetisen 40 cinsi ve 350'den fazla tiirii
bulunan, haziran-temmuz aylarinda
saricicekler acan agaglardir. Ulkemizde,
“Tilia cordata Mill.” ve “Tilia platyphyllos
Scop.” ile s6z konusu bu iki tiiriin melezi
olan “Tilia x vulgaris Heyne” tiirline ait

thlamur ¢iceklerinin ~ kurutularak  cay
halinde tiikketimi  yaygindir.  Avrupa
Farmakopesi’nde kayitli olan 1hlamur

cicegi (Tilia flos) ve ¢igek sapinin bagh
oldugu brakte yapraklari, drog olarak
tanimlanir ~ (Baser,  2009;  Tenche-
Constantinescu ve ark., 2015). Tamamen
acilmadan once brakteler ile birlikte ¢igek
toplanir, golgede kurutulur ve soguk
alginlig, histeri, hipokondri, migren,
hazimsizlik, spazmlar, karaciger vb.
hastaliklarin tedavisinde destek amagh
kullanilmaktadir. Ayn1 zamanda kozmetik
ve ilag sanayinde de yer alan thlamur, giiclii
kok yapist ve uzun dmiirlii olmasi nedeni ile
kent peyzaj tasariminda da ¢ok tercih
edilmektedir (Soukand ve ark., 2013).
Artan niifusa paralel olarak sanayinin hizla
gelismesi, dogal kaynaklarin tiiketimi ve ¢evre
kirliliginin ~ artmast ~ sonucunda  bitkisel
tretimde de bir takim sikintilar ortaya
cikmaya baglamistir. Son yillarda kirliligin
bitkiler tizerindeki etkilerini arastiran ve olasi
agir metal birikimini inceleyen ¢alismalarda,
besin zinciri iginde yer alan bazi bitkilerin
biyoakiimiilator 06zellige sahip olmasinin
toplum saghig: igin tehdit olusturabilecegi
bildirilmistir (Chizzola ve ark., 2003; Sevik
ve ark., 2019a; Celim ve Giilser, 2020).
Ihlamur gesitlerinin (Tilia spp.), kentsel ve
endiistriyel alanlardaki hava kirliliginin
tahmin edilmesine yonelik biyoakiimiilator
veya biyoindikatdr olarak kullanimina
yonelik ¢ok sayida arastirma bulunmaktadir
(Braun  ve ark., 2007; Tenche-
Constantinescu ve ark., 2015; Abacioglu ve
ark.,  2019). lhlamur  yapraklarinin
donemsel  olarak  kontrol  edilmesi
onerilmekte, ozellikle Pb, Cr, Fe, Ni, Zn ve
Mn elementlerinin birikim gosterebilecegi
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bildirilmektedir (Bargagli, 1998; Piczak ve
ark., 2003).

Bu ¢alismada, halk arasinda tiiketimi ¢ok
yaygin bir tibbi bitki olan thlamurun yaprak
ve ¢igeklerinin mineral bilesimlerine
yonelik bir veri tabani olusturmak amaciyla
baz1 mikro besin elementleri ile agir metal
icerikleri belirlenmistir. Thlamur, Izmir
ilinin yogun niifuslu ilgelerindeki park ve
acik alanlarda yetisen agaclardan ve farkl
aktar/satis noktalarindan saglanmustir.

MATERYAL ve YONTEM
Materyal

Izmir'in farkli niifus yogunluguna sahip
ilgelerdeki park ve agik alanlarda yetisen

thlamur agaglarindan 15, yine aym
ilgelerdeki  farkli  aktar ve  satis
noktalarindan 16  ihlamur  Ornegi

saglanmistir. 2018 yili mayis, haziran ve
temmuz aylarinda toplam 31 adet thlamur
ornegi yaprak ve cicek olarak ayrilmis, bazi
mikro besin elementleri (Fe, Mn, Cu, Zn ve
B) ile agir metal (Co, Cd, Cr, Ni, ve Pb)
icerikleri belirlenmistir.
Yontem

Ihlamur 6rnekleri laboratuvara getirilmis
ve 60-65 °C'de sabit agirliga gelinceye
kadar kurutulmustur. Her numuneden 5 gr
tartilarak 500 °C'de firminda kiil haline
getirilmistir. Kiill daha sonra 1:1 HCI1
cozeltisi ile ekstrakte edilerek, mineral
tayini analizi i¢in hazirlanmistir (Kacar ve
Inal, 2010; Ergin ve ark., 2012).
Orneklerdeki bazi mikro elementler (Fe,
Cu, Mn, Zn) ile agir metal (Co, Cd, Cr, Ni,
ve PDb) igerikleri Atomik Absorbsiyon
Spektrofotometre ile Olgiilerek
belirlenmistir (Munter ve Grande, 1981).
Ihlamur yaprak ve ¢iceklerinde toplam bor
(B), kuru yakilan 6rneklerde Azomethin-H
yontemiyle saptanmistir  (Wolf, 1971).
Mikro bitki besin element ve agir metal
icerikleri, 105 °C’de orneklerin
kurutulmasia dayali gravimetrik yonteme
gore belirlenen kuru madde agirligl esas
alinarak degerlendirilmistir (Kacar ve Inal,
2010). Analizlerin dogruluk kontrolii i¢in
NIST marka referans elma yapragi (1515)
kullanilmastir.
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Elde edilen veriler, SPSS 10.0 istatistik
programi ile degerlendirilmis ve veriler
arasindaki karsilastirma icin varyans analizi
uygulanmustir.

BULGULAR ve TARTISMA

[zmir'in farkli niifus yogunluguna sahip
ilcelerinde park ve agik alanlarda yetisen
thlamur agaglarindan 15, yine aym
ilcelerdeki aktar ve satis noktalarindan 16
thlamur Ornegi saglanmistir.  Thlamur
ornekleri yaprak ve ¢igek olarak ayrilmis,
mikro element (Fe, Cu, Zn, Mn ve B) ve
toksik agir metal (Co, Cd, Pb, Ni ve Cr)
icerikleri Cizelge 2 ve 3’de verilmistir.
Insanlar icin mikro besin elementleri,
bliyime, normal fizyolojik isleyis ve

yasamin korunmast i¢in gerekli olan,
genellikle viicudun giinliik 100 mg'dan daha
az miktarlarda ihtiyag duydugu mineraller
olarak tanimlanmaktadir. Genellikle tiim
canli organizmalarin biyokimyasal
fonksiyonlarinda cok diisiik
konsantrasyonlarda bile onemli islevlere
sahip olan mikro besinlerin faydalari,

yiiksek konsantrasyonlarda
bulunduklarinda tamamen tersine
donebilmektedir ~ (Marschner, 1995).

Yenilebilir bitkiler, tibbi ve aromatik
bitkiler ile sebzelerde, tavsiye edilen agir
metal konsantrasyon seviyeleri Cizelge
1’de verilmistir (Fao/Who,1984; Who,
1989; 1996; 2005).

Cizelge 1. Farkli bitkiler i¢in izin verilen maksimum agir metal degerleri (mg/kg)

Co Cd Pb Ni Mn Cr Cu Zn Fe Kaynaklar
Yenilebilir/T1bbi ve FAO/WHO 1984
Aromatik Bitkilerde 02 021 043 163 0023 214 5 WHO, 2005
Sebzelerde - 020 030 679 1.30 733 994 4255  WHO, 1989
Bitkilerde - 002 2 10 1.30 10 - - WHO, 1996
Bitki organlarindaki element daha yiiksek miktarda mikro besin elementi

konsantrasyonlarinin  birbirinden  farkli
oldugu bilinmektedir (Tiirkyilmaz ve ark.,
2018; Sevik ve ark., 2019). Calismamizda
da ithlamur yapraklarinin, ¢igeklerine gore
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(B, Fe, Zn, Cu, Mn) ve toksik agir metal
(Co, Cd, Pb, Ni ve Cr) icerdigi
goriilmektedir (Sekil 1).
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Sekil 1. Thlamur yaprak ve ¢igeklerindeki mikro element ve agir metal degisimi

Ihlamur yapragi ve ¢gigeginde en fazla Fe,
en az Cu tespit edilmistir. Park ve acik
alanlardan toplanan ihlamur yapraklarinda

235 mg/kg, cigeklerinde 196 mg/kg Fe
bulunurken, aktar ve satis noktalarindan
alman thlamur yapraklarinda 210 mg/kg,
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ciceklerinde 175 mg/kg Fe belirlenmistir
(Cizelge 2). Demir, canli saglig1 i¢in gok
onemli bir mikro elementtir ve Diinya
Saglik Orgiit’ii (Fao/Who, 1984) yenebilir
bitkilerde 20 mg/kg smir degerini
bildirmistir. Ihlamur yaprak ve
ciceklerindeki Fe igeriginin, bu simnirin
iizerinde oldugu gorilmektedir. Bakir,
bitkiler, hayvanlar ve insanlar i¢in hayati bir
elementtir ancak fazla alimi1 saglik
sorunlarina neden olabilmektedir.

Bitkilerde Cu’in genel olarak 16-20 mg/kg
arasinda  degistigi vurgulanmaktadir
(Mengel ve Kirkby, 2004). Ihlamur yaprak
ve c¢icegindeki Cu konsantrasyonunun
bildirilen degerlerle uyumlu oldugu ancak
yenebilir/tibbi  aromatik  bitkiler i¢in
bildirilen limit degerin (3 mg/kg) iizerinde
oldugu goriilmektedir (Fao/Who, 1984).
Yetiskinlerin 2.5 mg Cu almasi giinliik

ithtiyacimi karsilamaktadir.

Cizelge 2. Ihlamur yaprak ve ¢i¢eklerinin bazi mikro element igerikleri (mg/kg)

Ihlamur
Elementler Park/Agik Alan Aktar/Satis noktalari
Yaprak Cicek Yaprak Cicek
B 822+9.55P 45+3.25 75+8.50 38+3.00
Fe 235+31 196+20 210+26 175+15
Zn 34+3.20 22+2.50 42+3.50 30+2.80
Cu 2042.05 15+1.50 24+1.80 16+1.40
Mn 71+9.00 39+8.50 59+8.00 36+8.00

a, ort.; b, standart sapma

Bircok gida ve 6zellikle bitkisel tirtinler
B agisindan zengindir, ancak WHO, saglikli
bir yetigkinin gilinliik diyette 1-13 mg B
alabilecegini  belirtmektedir (Demirtas,
2010). Park ve agik alanlardan toplanan
thlamur  yapraklarinda 82  mg/kg,
ciceklerinde 45 mg/kg B bulunurken,
aktar/satis noktalarindan saglanan thlamur
yapraklarinda 75 mg/kg, ¢igeklerinde 38
mg/kg B belirlenmistir. Cinko, temel mikro
besin elementidir ve ginde 15 mg
tiikketilmesi Onerilmektedir (Samur, 2008).
Yenebilir bitkiler i¢in WHO (1999)
tarafindan 274 mgkg smir degeri
bildirilmistir. Calismada, park ve agik
alanlardan toplanan thlamur yapraklarinda
34 mg/kg, ciceklerinde 22 mg/kg Zn
bulunurken, aktar/satis  noktalarindan
saglanan thlamur yapraklarinda 42 mg/kg,
ciceklerinde 30 mg/kg Zn tespit edilmistir.
Bitkilerde 20-200 mg/kg Mn
bulunabilmektedir. Ancak yenebilir/tibbi
aromatik bitkilerde 2 mg/kg Mn limit deger
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bildirilmistir (FAO/WHO, 1984). Thlamur
Mn igeriklerinin literatiirlerle uyumlu, limit
degerlerin iizerinde oldugu goriilmektedir
(Cizelge 2). Agir metal kirliliginin en
onemli kaynagi, endistriyel faaliyetler ile
trafik yogunlugu olarak bildirilmektedir
(Martley ve ark., 2004; Abacioglu ve ark.,
2019). Kent i¢i bitkisel iiretim yapilan
alanlarda, trafik yogunluguna bagli olarak
agir metal konsantrasyonlarinin artabilecegi
saptanmistir  (Galal ve ark., 2015).
Morfolojisi, yapisi ve yaprak yilizeyinin
epikiitikiiler mum 6zelligi nedeni ile kentsel
alanlarda yetisen 1hlamur agaglarinin
yapraklari, atmosfer kirliliginin tespiti i¢in
uygun biyomonitorler olarak
kullanilmaktadir (Bargagli, 1998; Tenche-
Constantinescu ve ark., 2015; Abacioglu ve

ark., 2019). Calismada, thlamur
yapraklarinin agir metal igeriklerinin
ciceklere gore daha yiikksek oldugu

goriilmektedir (Sekil 1).
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Cizelge 3. Ihlamur yaprak ve ¢igeklerinin toksik agir metal icerikleri (mg/kg)

Ihlamur
Elementler Park/Bahge Aktar/Satig noktalari
Yaprak Cigek Yaprak Cigek
Co 0.08%+0.03° 0.05+0.02 0.07+0.02 0.04+0.01
Cd 0.07+0.02 0.03+0.01 0.04+0.01 0.02+0.01
Pb 0.60+0.05 0.14+0.03 0.51+0.04 0.08+0.02
Ni 0.92+0.05 0.72+0.06 0.85+0.05 0.58+0.05
Cr 0.05+0.02 0.04+0.01 0.04+0.01 0.03+0.01

a, ort.; b, standart sapma

Topraklarda Pb ¢oziiniirliigiiniin  ¢ok
diisik olmasi nedeni ile karasal bitkiler,
hava kirliligi, partikiil boyutu ve iklime
bagli olarak, stomalar1 araciligiyla Pb’u
biinyelerine  daha  kolay  alabilirler
(Alloway, 1995). Ancak bitkilerde Pb,
fizyolojik (fotosentez, enzim aktivitesi,
besin alimi1 geriligi vb.) ve morfolojik
(bliylimeyi  azaltma,  toksisite/eksiklik
belirtileri  vb.)  bozukluklara  neden
olabilmektedir (Daghan ve ark., 2021).
Diinya Saglik Orgiit’ii (Who,1999) tibbi ve
aromatik bitkiler i¢in 0.43 mg/kg Pb ve 0.21
mg/kg Cd bildirmistir. Bitkisel ilaglarda
limit deger Pb i¢in 10 mg/kg, beslenme ile
ise 3 mg/hafta Pb alimi Onerilmektedir
(Who, 1998). Calismada, thlamur yaprak Pb

iceriklerinin  bildirilen  degerin  biraz
iizerinde oldugu goriilmektedir. Ancak
thlamurun  yaygmm  tiiketilen  kismu

cicekleridir ve c¢icek Pb igerikleri limit
degerin altinda bulunmustur. Park ve agik
alanlar ile aktar/satis  noktalarindan
saglanan thlamur yaprak ve c¢igek Cd
iceriklerinin, bildirilen limit degerlerin
altinda oldugu goriilmektedir (Cizelge 3).
Daghan ve ark. (2013), Ni’in Kkritik
miktarini, hassas bitkilerde >10 mg/kg,
hafif toleransl bitkilerde >50 mg/kg olarak
bildirmislerdir. EPA, giinliik Ni aliminin 1
mg'dan daha az olmasin1 Onermistir
(McGrath ve Smith, 1990). Mevcut
caligmadaki Ni verileri, bildirilen degerlerin
altindadir.  Diinya  Saghk  Orgiit’ii
(FAO/WHO, 1984; WHO, 1996) tibbi ve
aromatik bitkilerde 0.02 mg/kg Cr ve 0.20
mg/kg Co, genel bitkiler igin ise 1.30 mg/kg
Cr limit degerini bildirmistir. Who (2007),
islenmemis bitkisel materyallerde 2.0
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mg/kg Cr ve 0.48 mg/kg Co, islenmis
bitkisel materyallerde 0.02 mg/giin Cr
onermektedir. Calismada thlamur yaprak ve
cicek Cr iceriklerinin, islenmemis bitkisel
materyal limit degerlerinin altinda oldugu
goriilmektedir (Cizelge 3). lhlamur Co
icerikleri ise bildirilen limit degerlerin
altinda bulunmustur. Farkli ¢alismalarda,
tiim canlilar i¢in eser miktarda Ni, Al, Cr ve
Co' in gerekli oldugu vurgulanmaktadir
(Ozcan, 2004; Imelouane ve ark., 2011;
Colak Esetlili ve ark., 2014).

SONUC

Ulkemizde pek ¢ok farkli saglik
probleminin tedavisinde destek amach
yaygin bir tiikketime sahip thlamurun mikro
element ve toksik agir metal iceriklerinin
belirlenmesi gida giivenirligi agisindan
onemlidir. Calismamizda ithlamurun zengin
mineral igerigine sahip oldugu
goriilmektedir. Ozellikle park ve agik
alanlardan toplanan 1hlamur yaprak ve
cicekleri, aktar/satis noktalarindan saglanan
thlamurlara gore bazi1 mikro element (B, Fe,
Mn) ve agir metalleri (Cd, Pb, Ni) daha
fazla icermesi dikkat cekicidir. Ihlamurun
yetistigi topragm fiziksel ve kimyasal
ozellikleri ile ortamdaki endiistriyel Kirletici
etmenler ve trafik yogunlugunun mikro
element ve agir metal birikimi {izerine etkili
olabilecegi  disiiniilmektedir.  Ayrica,
thlamur ¢iceklerinde mikro element ve agir
metal iceriklerinin daha diisiik bulunmasi,
thlamurun yaygin tiiketilen kisminin
cicekleri olmasi nedeniyle onemlidir. Bu
baglamda, ithlamurun saglik dostu tedariki
stirecinde, miimkiinse biiylime kosullarinin
kontrol edilmesi ve donemsel olarak toksik
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metal igeriklerinin izlenmesi tavsiye

edilmektedir.
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Farkh Oranlarda Mengngig: ilavesinin Dondurmanin Fiziksel,
Kimyasal, Duyusal Ozellikleri ve Antioksidan Aktivitesi
Uzerine Etkisi

Ozet

Menengi¢ (Pistacia terebinthus), antioksidan, antimikrobiyal, anti-
enflamatuar ve sitotoksik aktivitesi olan bircok biyoaktif bilesen
icermektedir. Menengi¢, Antep fistig1 (Pistacia vera) ile ayni
familyadadir ancak Antep fistig1 bir¢ok gidada kullanilan yaygin
bir aroma olmasima ragmen, menengig tiiketimi ¢cerez ve menengic
kahvesi yapimiyla siirlidir. Bu ¢alismada amacimiz menengici
zengin fenolik igerigiyle alternatif bir aroma secenegi olarak
dondurmaya ilave etmektir. Bu amagla menengi¢ 125 °C’de 40 dk
kavrulduktan sonra dondurmaya 4 farkli oranda (%1, 2, 3 ve 5)
ilave edilmistir. Dondurma o6rneklerinin fiziksel, kimyasal ve
duyusal ozellikleri, antioksidan aktivite ve toplam fenolik
miktarlart menengi¢ igermeyen kontrolle kiyaslanmistir. Menengic
ilavesi dondurma 6rneklerinin pH degerini diisiirmiis, toplam kuru
madde, yag ve kiil miktarini artirmis, erime siiresini uzatmis, fakat
viskoziteyi degistirmemistir. Antioksidan aktive menengic
oranindaki artigla artmistir. Toplam fenolik miktar1 21-96 mg/kg
arasinda degismis ve artan menengi¢ oranina gore toplam fenolik
madde icerigi de artig goOstermistir. %l menengi¢c igeren
dondurmalarin duyusal analiz sonuglart genel olarak diger
orneklerden daha yiiksek skor alarak kontrole benzer bulunmustur.

Impcat of Adding Terebinth At Different Ratios on The
Physical, Chemical, Sensory Properties and Antioxidant
Activity of Ice Cream

Abstract

Terebinth (Pistacia terebinthus) has many bioactive compounds
having antioxidant, antimicrobial, anti-inflammatory and cytotoxic
activities. Terebindth is in the same familia with pistachio (Pistacia
vera), however, even though pistachio is a common flavor used in
many foods in Turkey, terebinth consumption is limited to being a
snack food or coffee-like drink. Our aim was to incorparate
terebinth into ice cream as an alternative flavor option with rich
phenolic content. For this purpose terebinth was added to ice cream
at different ratios (1%, 2%, 3% and 5%) after roasting at 125 °C for
40 min. The physical, chemical and sensory properties of
icecreams, antioxidant activity and total phenolics were compared
with control that doesn’t contain terebinth. Adding terebinth to ice
cream reduced its pH, increased the total solids, fat and ash content,
lengthened its melting time, however didn’t affect its viscosity.
Antioxidant activity increased by the increase in the ratio of the
terebinth. Total phenolics content ranged between 21 to 96 mg kg
! changing proprotional to the addition rate. Sensory results of the
ice creams having 1% terebinth was found similar to control with
mostly higher scores than the other terebinth rates.
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GIRIiS

Menengi¢c (Pistacia terebinthus L.)
turpentin agacinin meyvesidir ve Pistacia
vera ile ayn1 familyadadir. Turpentin agaci
Tiirkiye’nin giiney ve bati1 bolgelerinde,
akdeniz iilkelerinde ve Asya’nin bazi
bolgelerinde yetisir (Topgu ve ark., 2007).
Bir¢ok biyoaktif bilesik ve antioksidan,
antimiktobiyal, anti-enflamatuar ve
sitotoksik aktiviteye sahip olan menengic,
alternatif  tipta  bazi  rahatsizliklarin
tedavisinde (Oksiiriik, egzama, astim, diare,
ilser ve artirit) eski c¢aglardan beri
kullanilmistir (Baytop, 1984). Antep fistig1
(Pistacia vera) dondurmada kullanilan
yaygin bir aroma olmasma ragmen,
menengi¢ tiikketimi ¢erez ve menengic
kahvesi yapimiyla simirli kalmistir. Bu
calisgmada, = menengicin  dondurmaya
ilavesiyle daha genis tiikketim alam
bulmasini saglanacak fonksiyonel bir gida
iretilecektir. Son yillarda polifenollerin siit
iriinlerinde  besinsel ve  fonksiyonel
ozellikleri zenginlestirmek i¢in
kullanilmasima (O’Connell ve Fox, 2001)
artan bir ilgi olmustur. Dondurma diinya
capinda sevilerek tiiketilen siit lirtinlerinin
basinda gelmektedir. Dondurma, protein ve
yag igerigiyle onemli bir besin maddesi olsa
da, antioksidan ve fenolik maddeler
acisindan tek basina zengin degildir. Diger
taraftan dondurma, bir¢ok nutrasétik igin iyi
bir tasiyicidir ve bu oOzelligiyle birgok
calismada fonksiyonel gida iiretiminde
kullanilmigtir (Goraya ve Bajwa, 2015).
Dondurmanin {iziim, nar ve susam tozu ve
yaglartyla zenginlestirilmesi (Akca ve
Akpmar, 2021), kara havu¢ konsantresi
(Pandey ve ark., 2021), bitki ¢cay1 (Karaman
ve Karacier, 2012), nar kabugu ektrakti
(Cam ve ark., 2014), iiziim suyu kalintisi
(Vital ve ark., 2018) ve Antep fistig1 kabugu
(Ghandehari Yazdi ve ark., 2020) ile

zenginlestirilmesi bu caligmalardan
bazilaridir.

MATERYAL ve YONTEM

Materyal

Uretimde kullanilan menengic, Sanliurfa
yerel pazarlarindan temin edilmistir. Yagsiz
siit tozu, krema (Pmar, Izmir), emiilgator
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olarak lesitin (Sosa Ingredients, S.L. Ctra de
Granera, Ispanya) ve stabilizor olarak Guar
gum (E 412), Xanthan gum (E 415),
Karragenan (E 407), Sodium alginat (E
401) ve dekstrozun (KATPA Katki
Maddeleri Gida Sanayii ve Ticaret Ltd. Sti.,
Tiirkiye) temin edilmistir.
Yontem
Menengiclerin hazirlanmasi

Menengigler bozuk meyve ve yabanci
maddeler ayrildiktan sonra etiivde 125 °C
sicaklikta 40 dk kavrulmustur. Oda
sicakligina soguduktan sonra laboratuvar
degirmeninde  kabuklar elek  altina
gecmeyecek boyutta dgiitiilmiistiir. Ogiitme
sonrasinda  macun  kivamina  gelen
menengi¢ 1:6 oraninda su ilavesiyle elekten
gegirilerek kabuklar ayrilmistir.
Dondurma iiretimi

Bir gilin o6nce hazirlanip 4 °C’de
muhafaza edilen menengi¢ piiresi, %11
YKM, %S5 yag, %18 seker, %0.8 emiilgator
ve %0.2 stabilizor icerecek sekilde karigimi
yapilan dondurma miksine pastdrizasyon
oncesinde 4 farkli oranda (%1, 2, 3 ve 5)
illave  edilmistir.  Menengic  ilavesi
yapilmayan bir grup (%0) kontrol 6rnegi
olarak kullanilmistir. Menengig ilavesinden
sonra 80°C sicaklikta 1 dk pastdrize edilen
dondurma miksleri homojen hale getirilip

sogutulduktan sonra 4 °C’de 24 saat
olgunlastirilmstir. Olgunlastirilan
dondurma miksleri, dikey dondurma

makinesi (6 kg kapasite) kullanilarak (Ugur,
Nazilli, Tirkiye) dondurulmus ve 200
ml’lik kaplara doldurularak analizler igin -
18°C’de muhafaza edilmistir. Tiim analizler
dretimin ilk haftasi icinde yapilmistir.
Dondurma  orneklerinin kimyasal
kompozisyonu

Toplam kuru madde, kiil ve titrasyon
asitligi Bradley ve ark. (1992)’a gore
saptanmistir. Yag igerigi Gerber metoduyla
belirlenmistir (IDF, 1991). pH bir pH-metre
kullanilara direkt olarak probun oda
sicakligina getirilen 6rnege daldirilmasiyla
Olgiilmiistir (inoLab WTW, Weilheim,
Germany).
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ABTS testi

Orneklerin antioksidan aktivite
kapasiteleri Miller ve ark. (1993) tarafindan
gelistirilmis yonteme gore belirlenmistir.
ABTS+ radikali (7 mM) ABTS+’ in sulu
cozeltisi ile K2S:0s (2,45 mM son
konsantrasyon)’un karanlikta 12-16 saat
bekletilmesiyle meydana getirilmis ve
absorbanst oda sicakliginda 734 nm’de
0.700+0.030 olacak sekilde ayarlanmuistir.
Omneklerin etanol ekstraktlarma 2.980 ml
ABTS c¢ozeltisi (absorbanst 0.700+0.030
olarak ayarlanan ¢ozelti) eklendikten sonra
karigimin absorbans degeri UV-
Spektrofotometrede 734 nm dalga boyunda
6 dk sonunda Olciilmiistiir. Her bir 6rnegin
serbest radikalleri indirgeme kapasitesi
asagida belirtilen formiil araciligiyla %
olarak belirlenmistir.
ABTS Inhibasyonu (%) = [(Ac-As)/Ac X
100]
Ac: kontrol absorbansi, As:
absorbansi.
DPPH testi

Dondurma orneklerinin 1.1-diphenyl-2-
picrylhydrazyl (DPPH) serbest radikalleri
indirgeme  kapasiteleri, Blois (1958)
tarafindan Onerilen metod ile Olgiilmiistiir.
Orneklerin etanol ekstraktlarma 2.9 ml
DPPH (0.1 mM) eklendikten sonra
karigimin absorbans degeri UV-
Spektrofotometrede 517 nm dalga boyunda
30 dk. sonunda 6l¢iilmiistiir. Her bir 6rnegin
serbest radikalleri indirgeme kapasitesi
asagida belirtilen formiil aracihigiyla %
olarak belirlenmistir.
DPPH inhibasyonu (%) = [(Ac-As)/Ac X
100]
Ac: kontrol absorbansi, As:
absorbansi.
Toplam fenolik madde tayini

Dondurma orneklerinin toplam fenolik
iceriklerinin belirlenmesinde Slinkard ve
Singleton (2977) metodunun bir
modifikasyonu kullanilmistir.  0.03  ml
ornek ekstrakti sirasiyla 2.370 ml dH20 ve
0.15 ml Folin-Ciocalteu’s  ayraci
eklendikten yaklagik 8 dk. sonra Na2COgz
(0.45 ml) ilave edilerek homojen sekilde
karistiritlmistir. Daha sonra karisimlar oda

orneklerin

Oorneklerin
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sicakliginda 30 dk. bekletildikten sonra
orneklerin absorbans degerleri 750 nm’de
okunarak toplam fenolik bilesiklerin
konsantrasyonlar1  (mg/kg), tannik asit
standart grafigi kullanilarak belirlenmistir.
Hacim artisi

Hacim artis1 analizi, 100 g’lik miks ve
dondurmalar kullanilarak yapilmis ve su
formiille hesaplanmistir (Jimenez-Florez ve
ark., 1993).
Hacim artis1 (%) = [(dondurma hacmi-miks
hacmi) / miks hacmi] x 100

Viskozite

Viskozite oOl¢limleri bir gece 4 °C
sicaklikta bekletilen dondurma
orneklerinde bir Brookfield viskozimetresi
ile  (Brookfield Model RVDV-II+,
Brookfield Engineering Labortories, Inc.,
Middlesborough, UK) Ol¢iilmistiir.

Viskozimetre, 50 rpm’de ¢alistirilmis, 5
numarali spindle kullanilmig ve her 6l¢iim
en az bes paralel olarak 15 s donmeden
sonra yapilip, sonuglar cP (centipoise)
olarak kaydedilmistir (Dervisoglu ve ark.,
2005).
Erime miktarlar

Erime testi, Abd EI-Rahman ve ark.
(1997); Prindivelle ve ark. (1999)’dan
modifiye edilmistir. 80 g’lik dondurma
ornekleri, 0,3 cm? gozenekli metal tel elek
iizerine koyulmus ve 24+2 °C sicaklikta
erimeye birakilmis. Dondurmalarin 30., 45.,
60. ve 75. dakikalarda eriyerek toplanan
kisimlarin tartilmasi ve dondurma 6rneginin
baslangi¢ agirligindan yararlanarak erime
oranlar1 bulunmustur (Cotrell ve ark.,
1979).
Duyusal analiz

Dondurmalarin duyusal analizleri gida
miihendisligi bolimii  akademisyen ve
lisansiisti  6grencilerinden  olusan  ve
duyusal analizlerde deneyimli yirmi kisilik
bir panelist grup tarafindan
degerlendirilmistir. Dondurma 6rneklerinin
duyusal degerlendirmesi, hedonik tip skala
kullanilarak yapilmustir. Duyusal
degerlendirmede panelistlerin  6rnekleri,
renk ve goriiniis (1: zayif, 3-4: orta, 6-7: iyi,
9-10: ¢ok iyi), sertlik (1: yumusak, 3-5: orta,
5-7: normal, 8-10: sert), piirtizlii yap1 (1:
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yogun, 3-4: az, 4-7: ¢ok az, 7-10: piiriizlii
yap1 yok), sakizimsi yapi (1: yok, 3-4: ¢cok
az, 5-7: az, 8-10: normal sakizimsi yap1),
buzlu yapi (1: belirgin, 3-4: az, 5-7: ¢ok az,
8-10: buzlu yap1 yok), agizda erime (1: ¢ok
koti, 3-4: koti, 5-7: iyi, 8-10: ¢ok iyi),
tatlilik diizeyi (1: az tatli, 4-6: normal tatl,
8-10: ¢ok tatl1), tat ve aroma (1: zayif, 3-4:
orta, 6-7: iyi, 9-10: ¢ok iyi), yabanci tat (1:
yogun, 3-4: az, 4-7: ¢ok az, 7-10: yabanci
tat yok), genel kabul edilebilirlik (1: zayif,
3-4: orta, 5-7: iyi, 8-10: ¢ok iyi) agisindan
degerlendirmeleri istenilmistir.
Istatistiksel analiz

Datanin istatistiksel analizinde SPSS
paket programi kullanilarak One-way
ANOVA  uygulanmistir.  Ortalamalar
arasindaki fark Duncan ¢oklu karsilastirma
testiyle belirlenmistir.

BULGULAR ve TARTISMA
Dondurma  orneklerinin kimyasal
kompozisyonu

Dondurma  orneklerinin ~ kimyasal

komposizyonu Cizelge 1°de verilmistir.
Omneklerin pH degerleri 6.75-6.90 arasinda
degismistir. Burada en yiiksek pH degeri
kontrol ornegi olurken en diisik pH
degerine ise mikse katim orani en yiiksek

(%)5) olan 6rnek olmustur. Dondurmalarin
pH degerleri tizerine farkli oranlarda
menengic ekstresi ilavesi istatistiksel olarak
onemli (p<0.05) bulunmustur. Bunun
sebebi muhtemelen menengi¢ pH’smnin
dondurma pH’sindan diisiik olmasi ve
menengi¢ orani arttik¢a dondurma pH’sini
asagiya ¢cekmesidir. Daha 6nce yapilan bir
calismada menengi¢ meyvesinin pH degeri
ortalama 5,7 bulunmustur (Altuntas ve ark.,
2020). Evrensel ve ark. (1998); Bursa’da
tiikketilen 40 dondurma 6rneginde yaptiklari
calismada pH degerlerinin 5.90 ile 7.12
arasinda degistigini, ortalamasinin ise 6.52
oldugunu belirtmislerdir. Celik ve ark.
(2009), safran ilavesinin sade dondurmanin
bazi ozelliklerine etkisi konulu
caligsmalarinda pH degerlerini 6.58 ve 6.65
olarak  belirlemiglerdir.  Calismamizda
orneklerin pH degerleri gecmis
caligmalarda elde edilen bulgulara yakin
bulunmustur. Dondurmalarin  titrasyon
asitligi degerleri %0.23 ile %0.31 degerleri
arasinda degismis ve en yliksek deger mikse
katim orani en fazla olan (%5) Ornekte
saptanmistir. Yine pH degerlerine paralel
olarak  menengi¢  miktar1  arttik¢a
orneklerdeki asitlik artmisgtir.

Cizelge 1. Farkli oranda menengic i¢eren dondurma orneklerinin bazi kimyasal 6zellikleri

Menengic konsantrasyonu (%)

Parametre 0 1 2 3 5

pH 6.90+0.025  6.84+0.028%°  6.79+0.049°  6.77+0.031®  6.75+0.021°
Asitlik (laktik asit %) 0.25+0.003°  0.23+0.003¢ 0.25+0.000° 0.28+0.002° 0.31+0.005%
Kuru madde (%0) 36.20+0.71°  36.57+0.16"  37.55+0.37%  37.19+0.47*°  38.55+0.13?
Yag (%) 3.55£0.212¢  3.80+0.283° 4.50+0.141° 4.90+0.141%  5.10+0.1412
Kiil (%) 1.10+0.029°  1.13+0.009°  1.16+0.0%° 1.17+0.015%®  1.20+0.040°

&b Ayni satirda farkli harfle gosterilen degerler istatistiksel olarak birinden farklidir (p<0.05)

Dondurma 6rneklerinin kuru madde, yag
ve kiil miktar1 beklenildigi {izere ilave
edilen menengi¢ miktarina paralel olarak
artmigtir  (p<0.05). Caligmada iiretilen
dondurma  Orneklerinin  kuru madde
degerleri Tiirk Gida Kodeksi Dondurma
Tebligi’nde dondurma i¢in belirtilen toplam
kuru madde degerine (en az %31)
uymaktadir. Dondurmalarda bulunmasi
gerekli yag miktarlar1 kodekste belirtilmis
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olup, buna gore en az %12 yag igeren
dondurmalar tam yagli, en az %8 yag
icerenler yaglh ve en az %3 yag iceren
dondurmalar yarim yagli dondurmalar
siifina girmektedir. Bu ¢alismada iiretilen
dondurmalar yarim yagli dondurmalar
siifina girmektedir.

Antioksidan Aktivite ve Toplam Fenolik
Madde Miktar:
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Sekil 1. Farkli oranlarda menengi¢ iceren dondurma drneklerine ait antioksidan aktivite sonuglart
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Sekil 2. Farkli oranlarda menengic i¢eren dondurma drneklerine ait toplam fenolik madde miktarlar

Dondurma  oOrneklerinin  antioksidan
aktivite sonuglart Sekil 1’de verilmistir.
Farkli  oranlarda  menengi¢c  ilaveli
dondurmalarin antioksidan aktivite
degerlerinin DPPH yontemine gore %1.72-
58.49  arasinda  degisirken, ABTS
yontemine gore ise %17.00-57.93 arasinda
degismistir. Orneklerin antioksidan
aktivitesi ilave edilen menengi¢ oranina
paralel olarak istatistiksel olarak Onemli
seviyede artis gostermistir  (p<0.05).
Uygulanan antioksidan test yontemlerine
bakildiginda o6zellikle diisik menengic
konsantrasyonlarinda iki yontem arasinda
onemli farklilik oldugu, ABTS yonteminde
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diistik konsantrasyonlarda DPPH
yontemine gore daha yiiksek antiosidan
aktivite sonuglarinin alindig1 gézlenmistir.
Test yontemleri arasindaki farkliliklar daha

onceki calismalarda da  bildirilmistir
(Skrede ve ark., 2004), bu yiizden
antioksidan aktivite tayininin birden fazla
metot kullanilarak yapilmast

gerekmektedir. Orneklerin toplam fenolik
madde igerikleri Sekil 2°de verilmistir. Yine
toplam fenolik madde miktar1 da ilave
edilen menengi¢ oranina bagl olarak artig
gostermistir (p<0,05). Ghandehari Yazdi ve
ark. (2020), Antep fistig1 kabugu ilavesi ile
yaptiklar1 dondurmalarda mikroenkapsiile
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Antep fistig1 kabugu ilavesinin %0’dan menengi¢ ilavesinin dondurma 6rneklerinin
%?2’ye artirilmasinin, dondurma orneklerin hacim artis1 tlizerine istatistiksel olarak
toplam fenolik igerigini 2 kat artirdigini onemli bir etkisi olmamig, ortalama hacim
gostermistir. Hwang ve ark. (2009), iiziim artist %28 bulunmustur. Giizeler ve ark.
sarabt tortusu ilavesinin dondurmalarin (2011), farkli oranlarda maltodekstrin ve
antioksidan kapasitesini artirdigini, toplam siittozu kullanarak irettikleri dondurma
fenolik madde igeriginin ise 1.52-3.58 orneklerinde hacim artist  degerlerini
mg/ml araliginda oldugunu ve tortu miktar1 %27.75 ile 29.50 arasinda oldugunu
arttik¢a toplam fenolik madde igeriginin de bildirmiglerdir. Giiven ve ark. (2002);
arttigin1  bildirmislerdir. Vital ve ark. donmus yogurt tipi vanilyali ve meyveli
(2018), iiziim suyu kalintis1 ilave edilen dondurmalarda hacim artist degerlerinin
dondurmalarda antioksidan aktivite ve vanilyali dondurmalarda  %22.15 ile
toplam fenolik madde igeriginin arttigini %31.63 arasinda degistigini, meyveli
bildirmislerdir. dondurmalarda ise %21.77 ile %?23.54
Fiziksel analiz sonuglar arasinda degistigini tespit etmiglerdir.

Dondurma oOrneklerine ait hacim artisi Tekingen  (1987),  yiiksek  kaliteli
(overrun) ve viskozite degerleri Cizelge dondurmalarda  hacim  genislemesinin
2’de verilmistir. Miksin dondurulmasi %15’ten az %50’den fazla olmamasi
sirasinda yapida tutulan hava miktart hacim gerektigini bildirmislerdir. Bu calismada
artisini saglar. Hacim artis1 ya da tebligdeki elde edilen sonuglar bu aralikta
ifadesiyle hacim genislemesi dondurmada bulundugundan elde edilen dondurmalarin
en fazla %100, Maras dondurmasinda en overrun degerleri bakimindan yiiksek
fazla %35 ve Maras usulii dondurmada en kaliteli dondurmalar oldugunu
fazla %50 oraninda olmalidir (Anonim, sOyleyebiliriz.

2004). Bu g¢alismada farkli oranlarda

Cizelge 2. Farkli oranlarda menengic iceren dondurma 6rneklerine ait viskozite ve hacim artisi

sonuglari
Menengic konsantrasyonu (%)
0 1 2 3 5
Viscozite (cP) 12021+2182 12332+3232 12325+532 12448+2722 12862+8912

Hacim artis1 (%) 29.37+2.956° 28.21+4.564° 27.61+2.008? 27.18+3.910° 28.70+0.6012
ab Ayni satirda farkli harfle gosterilen degerler istatistiksel olarak birinden farklidir (p<0,05)

Dondurma  orneklerinin  viskozite dondurma iretimi iizerine yaptiklar
degerleri de  menengi¢c ilavesinden caligmalarinda viskozite degerlerini 1895
etkilenmemis, Orneklere ait viskozite ille 3114 cP arasinda  oldugunu
degerleri  12021-12862 cP  arasinda bildirmislerdir. Temiz ve Yesilsu (2010),
degismistir. Dondurmalarin viskozitesini degisik oranlarda pekmez ilave ederek
ozellikle yag ve stabilizator gibi katki yaptiklar1  dondurmalarda  viskoziteyi
maddelerinin kalitesi ve miktari, miksin 2923.33-4388.67 cP degerleri araliginda
yapim prosesi ve toplam kurumadde miktari tespit etmisglerdir. Yaptigimiz bu ¢aligmada
etkilemektedir. Viskozitenin artist, bulgularimiz tiim bu degerlerden yiiksek
dondurmanin erimeye kars1 dayanikliligini cikmistir. Kullanilan prob, doniis hizi,
arttirrr, buna bagl olarak arzulanan bir sicaklik gibi faktorlere bagli olarak olciilen
viskozite elde etmek icin miks bilesiminin viskozite degerleri farklilik
kontrol altma  alinmasi gerektigi gosterebilmektedir ve bu nedenle elde
belirtilmistir (Kesenkas ve ark., 2013). edilen sonuglar arasinda goriilen farklar
Celik ve ark. (2009), safran ilavesi ile dogal karsilanmaktadir.
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Sekil 3. Farkli oranlarda menengig i¢eren dondurma orneklerine ait erime miktarlari

Dondurma 6rneklerinin erime miktarlari

Sekil 3’te verilmistir. Erime o6zelligi
sicaklik  dalgalanmalarinda en fazla
etkilenen o6zellik olup, aym1 zamanda
iretilen dondurmalarin  nakliyesi ve
depolama siiresince dondurmanin
dayanikliligimin -~ bir  Olgiisii  olarak

degerlendirilmektedir (Erkaya ve ark.,
2012). Cizelge 3’ten de izlenebilecegi gibi
farkli oranlarda menengig iceren dondurma
orneklerinin erime miktarlart istatistiksel
olarak 30. dakikada 6nemli (p<0.05), 45.,
60., ve 75. dakikada istatistiksel olarak
onemsiz  (p>0.05) bulunmustur. 30.
dakikada en yavas eriyen ornek %1.72 ile
%S5 ornegi olurken en hizli eriyen 6rnek ise
%17.64 degeri ile kontrol 6rnegi olmustur.
Menengic ekstresi ilavesi 30. dk degerlerine
gére erimeyi yavaglatmis ve dolayisiyla
dayanikliligr arttirmistir. Kontrol 6rnegine
en yakin deger %Il ve %2 oraninda
menengi¢ iceren Ornekler olmustur. %3 ve
%35 oraninda menengi¢ iceren Orneklerin
erime miktarlar1 ise benzer bulunmustur.
llerleyen zamanlarda da bu sekilde yani
menengi¢ orani ile ters orantili sekilde
erime miktarlar Sl¢iilmiis fakat bu degerler
istatistiksel ~olarak Onemsiz  (p>0.05)
bulunmustur. Dondurmaya meyve
ilavesinin erime direncini artirdigi onceki
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calismalarda da gosterilmistir. Ghandehari
Yazdi ve ark. (2020), Antep fistig1 kabugu
ilavesinin dondurmalarin erime direncini
artirdig1 ve ilk damlama siiresini uzattigini
bildirmistir. Giiven ve ark. (2002), ¢ilekli
yogurt dondurmalarinda seker ve meyve
miktarindaki artisin ilk damlama siiresi,
hacim artis1 ve viskozite degerlerinde artiga
neden oldugunu belirlemislerdir. Durak
(2006), meyve pulpu oranmin artiginin
erimeye karst direnci olumlu yonde
etkiledigini  bildirmistir. Dondurmalarin
erime oraninin miksin sakkaroz diizeyi
yiikseldikge arttigini, yagsiz siit kuru madde
diizeyi ylikseldik¢e azaldigini belirlemistir.
Duyusal analiz sonuglar:

Dondurma 6rneklerine ait duyusal analiz
sonuglar Cizelge 3’te verilmistir. Renk ve
gorliniis degerlendirmesinde farkli
oranlarda menengic ekstresi ilavesinin
etkisi istatistiksel olarak 6nemli (p<0.05)
bulunmustur. En yliksek puani menengi¢
icermeyen kontrol 6rnegi alirken, %1 ekstre
iceren ve %?2 ekstre iceren 6rnekler kontrole
yakin puanlar almis ve aralarindaki puan
farki ise istatistiksel olarak Onemsiz
(p>0,05) bulunmustur. Ornekler arasinda
%3 ekstre iceren menengicli dondurma
ornegi en diisiik puan1 almigtir.
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Cizelge 3. Dondurma orneklerinin duyusal analiz sonuglari

Menengic konsantrasyonu (%)

Parametre 0 1 2 3 5
Renk ve goriiniis 8,52 8,22 7,99 7,140 7,352
Sertlik 7,782 7,602 7,842 7,932 7,192
Piiriizlii yap: 5,95% 5,942 6.428 6,652 5,240
Sakizims1 yapi 6,762 7,002 7,028 6,612 6,782
Buzlu yapi 7,212 7,742 7,442 7,922 8,172
Agizda erime 8,932 8,502 8,092 8,07 2 7,762
Tathhk 6,542 6,528 6,172 6,252 6,792
Tat ve aroma 8,202 8,172 7,862 6,85 7,518
Yabana tat 8,35% 7,71%® 7,55% 6,34° 6,082
Genel kabul edilebilirlik 8,782 8,47% 8,26° 6,63° 7,41%

ab Ayni satirda farkli harfle gosterilen degerler istatistiksel olarak birinden farklidir (p<0,05)

Farkli oranlarda ekstre i¢ceren orneklerin
sertlik puanlart 7.19 ile 7.93 arasinda
degismistir.  Ornekler arasindaki fark
istatistiksel ~ olarak  onemli  (p>0.05)
bulunmamistir. Dondurma 6rneklerine ait
pliriizlillik puanlar1 5.24 ile 6.65 arasinda

degismistir.  Ornekler arasindaki fark
istatistiksel ~ olarak  6nemli  (p>0.05)
bulunmustur.  Piirtizlillik  puanlarmin

menengi¢ ilavesine paralel olarak artmasi,
menengicin Oglitme ve kabuk ayirma
islemlerine ragmen dondurmada bir miktar
plriizlilik olusturdugunu  gdstermistir.
Orneklere ait sakizimsi yapi, buzlu yapi,
agizda erime, tat aroma ve tatlilik diizeyleri
arasinda istatistiksel olarak Onemli fark
bulunmamistir.  Yabanci tat puanlar
ornekler arasinda istatistiksel olarak 6nemli
oranda farkli  bulunmustur (p<0.05).
Kontrol 6rnegi, %1 ve %2 oraninda ekstre
iceren Ornekler istatistiki olarak benzer
bulunmustur. Menengi¢ ekstresi orani
arttikca yabanci tat hissi azalmistir. Bu

durumun menengi¢ ekstresi oraninin
artmastyla menengi¢ tadinin
belirginlesmesi  ile  alakali  oldugu

diistiniilmektedir. Genel kabul edilebilirlik
puanlarina bakildiginda kontrol 6rnegi en
begenilen 6rnek olurken bu 6rnege en yakin
puan1 %1°lik 6rnek almistir. %1, %2 ve %5
ornekleri arasindaki puan farki istatistiksel
olarak 6nemsiz (p>0.05) bulunmustur, en
cok begenilen kontrol 6rnegi ile ise benzer
bulunmustur. En az begenilen 6rnek ise %3
Oornegi  olmustur. Duyusal analiz
sonuclarina genel olarak bakildiginda %1
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menengi¢ iceren Orneklerin genel olarak
daha yiiksek puanlar aldig1 ve kontrol

ornegine en yakin O6rnek  oldugu
goriilmektedir.

SONUC

Menengi¢ ilavesi dondurmanin pH

degerini diisliriirken, toplam kuru madde,
yag ve kil miktarlarint artirmis, erime
siiresini ~ uzatmis  ancak  vizkoziteyi
etkilememistir. Antioksidan aktivite ve
toplam fenolik madde miktarlar1 menengic
ilave oranmna paralel olarak artmistir.
Duyusal analiz sonuglart %1 menengig
iceren Orneklerin daha yiiksek oranda
menengi¢ iceren Orneklerden daha ¢ok
begenildigi ve kontrol 6rnegine en yakin
oldugunu gostermistir. Caligmamiza gore
dondurma tiretiminde menengi¢ ekstresinin
rahatlikla kullanilabilecegi ve en uygun
oranin %1 oldugu sOylenebilir.
Dondurmanin toplam fenolik madde ve
antioksidan igerigini 6nemli diizeyde artiran
menengicin yeni bir tat olarak dondurma

iretiminde kullanilmasiyla, menengicin
daha genis tiiketim alani bulmasim
saglanacak fonksiyonel  bir gida
tiretilecektir.
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In Vitro Regeneration of Muscari racemosum Mill. Using Twin
Bulb Scales, Primary Bulbs, and Leaf Bases

Abstract

Turkey is an important center of diversity for many plants species
including bulbs, rhizomes, tubers, and other plants of high
agricultural and horticultural importance. These species have a
special importance as ornamental plants. However, due to
urbanization and related factors, many of them are under threat.
One of these species is the endemic Muscari racemosum Mill. The
current study aimed to develop an efficient in vitro commercial
bulblet propagation procedure using different explants. Twin-scale
bulb explants were regenerated on MS medium having several
doses of Kinetin+tNAA (1-Naphthaleneacetic acid). The best
regeneration was exhibited on 4.65 uM Kinetint5.37 uM NAA at
the end of 10 weeks with induction of 4.08 bulblets/explant with a
mean diameter of 0.31 cm. The primary bulblets were cultured on
MS medium having 18.60 pM Kinetin+5.37 uM NAA. About a
2.5-fold increase in the diameter of the bulbs (0.76 cm) was
exhibited on the regenerated bulblets. The bulblets were
regenerated on leaf bases taken from MS medium having several
doses of BAP (6-Benzylaminopurine) + NAA. The regenerated
bulbs were rooted on MS medium having 4.90 uM IBA (Indole-3-
butyric acid) followed by their transference to a greenhouse for
acclimatization. This study provided important information on
commercial clonal propagation of M. racemosum and the
importance of explants and growth regulators in plant regeneration.
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INTRODUCTION

Turkey lies on the intersection of three
floristic regions and has a rich plant
diversity with >1056 taxa (bulbs, rhizomes,
and tubers), of which 424 species are
endemic (Altuntag, 2020; Yildirim, 2020).
One of the remarkable monocotyledonous
bulbous genera among these geophytes is
Muscari Mill. with high commercial value
globally (Kocak et al., 2019). The genus
Muscari was previously included in the
Liliaceae family. It was later revised and
included in the Hyacinthaceae family. This
classification was re-revised, now the genus
is included in the Asparagaceae family
(Eroglu, 2020). There are over 50 reported
species in genus Muscari in all of Europe,
the Mediterranean region, and Southwest
Asia (Chittenden, 1956; Van Scheepen,
1991; Jafari and Maassoumi, 2011;
Govaerts, 2019; Yildirim, 2020). After the
latest revision of the genus, Muscari in
Turkey, the latest checklist (Eker, 2012) has
listed 49 new species (Yildirimli, 2010;
Eker, 2012; Eker, et al., 2019; Kayiran et
al., 2019; Eker, 2019a, b; Eker, et al., 2020a,
b; TUBIVES, 2021; IPNIL, 2021; WCSP,
2021). Rapid urbanization (forest fires,
construction of houses, unconscious
collections of flowering plants by the
hobbyists, increased tourism-based
activities, construction and widening of
roads, developing mines, and residual
accumulation of poisonous wastes from
factories) along with increased intrusions
on forest lands for agriculture and
overgrazing of plant-soil cover for animal
feed, increased use of pesticides, herbicides,
and chemical fertilizers, etc. have negative
contributions to the development of wild
flora. The species in the genus Muscari are
crucial  geophytes with  commercial
importance in the ornamental and medicinal
plants sector (Sengiin and Yiicel, 2018;
Meydan, 2019). Therefore, the researchers
have focused on their cytogenetic (Demirci
Kayiran and Ozhatay, 2017), molecular
(Al-Sammarraie, 2020), morphological, and
anatomical (Gilirsoy and Sik, 2010; Giirsoy,
2016; 1lgim et al., 2020) features to
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understand their characteristics and produce
them commercially. Establishing large
protected areas and rapid multiplication of
these plants using tissue culture studies for
conservation are of special importance.
Various in vitro multiplication and
agronomic techniques are desired to
conserve and multiply them (Ozel, 2008; da
Silva and Dobranszki, 2016; Kocak et al.,
2019). Both explant source and plant
growth regulators used are very critical
factors in plant regeneration and
multiplication. Explant sources such as
embryonic calli, 2-5 bulb scales, basal layer
of the bulbs, leaves, stems, and immature
zygotic embryos have been used to
stimulate regeneration in several species of
genus Muscari (Ozel et al., 2007; Ozel,
2008; Ozel et al., 2009; Vaziri et al., 2009;
Uranbey, 2010a, b; Uranbey et al., 2010;
Nasircilar et al., 2011; Uzun et al., 2014;
Ozel et al., 2015; Yiicesan et al., 2014; Ozel
et al., 2016; Ozdemir et al., 2017 and Fida,
2020). However, there is a need to optimize
the ratio of auxin, cytokinin, and other plant
growth  regulators  for  regeneration.
Therefore, the researchers have generally
preferred 6-Benzylaminopurine (BAP),
Kinetin, thidiazuron (TDZ), Zeatin,
Picloram, 2,4-Dichlorophenoxyacetic acid
(2,4-D), Naphthaleneacetic acid (NAA),
Indole-3-butyric acid (IBA), and 3-
Indoleacetic acid (IAA), (Ozel, 2008;
Uranbey, 2010a; Nasircilar et al., 2011;
Vaziri et al., 2014; Ozdemir et al. 2017;
Fida, 2020). One of the most important
species in the genus Muscari is Muscari
racemosum (syn. Muscari muscarimi)
(Eker, 2012; IPNI, 2021; WCSP, 2021). It
is an endemic species in Antalya Section
(6a) (Eker, 2012). M. racemosum bulbs are
2-4 cm in diameter. The flowers of this
species bloom in May and June, are musky,
violet in the early periods, dirty grayish-
white or greenish at the late stages of
flowering, and brown in color before dying.
The unproductive flowers are small and
violet in color (TUBIVES, 2021). There are
only a couple of in vitro studies of Muscari
racemosum [syn. M. muscarimi] (Kromer,



ISPEC Tarim Bilimleri Dergisi, 5(3): 714-727, 2021

1988; Uzun et al., 2014; Ozel et al., 2015).
The target of the current study was to
multiply Muscari wild bulb scales, in vitro
grown bulbs, and leaf bases as explants.
Therefore, bulb scales and in vitro grown
bulbs were allowed to regenerate on a
medium having several doses of Kinetin +
NAA. However, leaf bases were
regenerated on several doses of BAP +
NAA.

MATERIAL and METHODS
Source of M. racemosum and Surface
Sterilization

The M. racemosum bulbs were gathered
from the Department of Field Crops,
Ankara University, Turkey. They were
washed in commercial detergent (Haci
Sakir Turkey) for about 40 min under
running tap water followed by their drying.
The clean and dried bulbs with a diameter
of 1.25-1.50 cm were stored at room
temperature (24+1°C) in a cool ventilated
shed for eight weeks avoiding fungus
development during storage. Thereafter,
the healthy bulbs without any bruise or
visual signs of contamination were
selected for taking explants. The outer
scales and roots of each bulb were taken
away using sterilized scalpel blades before
subjecting them to surface sterilization
with 80% commercial bleach (Ace,
Turkey, having 5% NaOCI) for 20 min.
Tween 20 (1/100 mL v/v) was added to the
solution as a surfactant. Then the
sterilized bulbs were cleaned by rinsing
and agitating using sterilized bidistilled
water (5 x 3 minutes).
Isolation of Explant, Regeneration, and
Rooting
Twin bulbs scale as explant

Each of the sterilized bulbs was
vertically sliced into 4 followed by careful
separation of two scales (explants) joined
by a thin connection. Internal narrow bulb
scales were discarded. All explants were
micro propagated on MS basal medium
having 12 several combinations of 4.65,
9.30, and 18.60 uM Kinetin and 2.685, 5.37,
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and 10.74 uM NAA to induce regeneration
on the explants.
Primary bulblets as explants

The induced primary bulblets were
isolated from the mother explants at the end
of 10 weeks and subculture for 20 weeks to
increase their diameter and induce
secondary bulblet formation.Rooting of all
regenerated bulbs in these experiments was
carried out using 1x MS medium having
4,90 uM IBA.
Leaf bases as explant

The 1 cm long leaf bases from leaf blades
induced on the primary bulbs obtained
under in vitro conditions as previously
reported (Ozel et al., 2015) were used as
explant by sub-culturing them on MS
medium having 4.44, 8.88, and 17.76 uM
BAP+ 2.685, 5.37, and 10.74 uM NAA (12
combinations) for regeneration. The
induced bulbs with the largest diameter
were rooted on MS medium having 4.90
uM IBA.
Culture media,
acclimatization

The pH of all cultures in the MS medium
was adjusted to 5.7 using or 1IN HCl or 1N
NaOH. These cultures were autoclaved for
21 min at 121°C, 104 kPa pressure. These
explants were subjected to incubation at
24+1°C 16 h light (35 pmol m2s™) day
length using Philips-day light lamps TLD
36 W/54, Hungary. Robust well-developed
rooted bulbs with green leaves were
acclimatized. Care was taken to take away
the agar from the bulblets before
transference to clay pots having 0.75 liters
locally prepared leaf-based peat moss. The
peat moss had a pH of 6.0 with EC
(electrical conductivity) of 0.1 dS m™! and
67.5% (v/w) porosity. The peat moss
allowed water absorption with a bulk
density of 0.1 mg m~>. These experimental
pots were left at 25 +£2°C under a 16 h light
(35 umol m2 s7!) day length in the growth
chamber. The growth chamber had 80% RH
(relative humidity), and the experimental
pots were transparent polythene sheet
covered to maintain relative humidity.

rooting and
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After the experimental plants began to show
signs of development and growth, the
polythene covers were pierced for enabling
air movement and adjusting for easy
acclimatization of the plants to outside
environmental conditions. Every
experimental pot was watered (60 mL) daily
throughout the first week. Thereafter,
watering was carried out after every 4 days
and continued for 8 weeks. The hardened
plants showed visible signs of development
and growth. These plants were carefully
uprooted without damaging their root
structure to find morphological
developments on bulb size and the number
of roots.
Statistical analysis

All experimental data were analyzed by
comparing means using one-way ANOVA
(SPSS Ver. 26) (Faraway, 2002). The
means showing significant differences
among themselves were subjected to post-
hoc tests (Tukey's b test) by comparison
made at 0.05 and 0.01 levels of significance.
Each treatment made using 60 double scale
or leaf base explants was divided equally

into 15 replications having 4 explants per
replicate. The experiments were repeated
twice.

RESULT and DISCUSSION

The results of this important study are
described below.
Twin Bulb Scales as Explants

The numbers and diameters of the bulbs
emerging from the twin bulb scales at the
end of 10 weeks on MS nutrient medium
having Kinetin + NAA are shown in Table
1. Visible calli were induced on explants
subjected to all treatments except control.
The least callus formation was induced on
the medium having 4.65 pM Kinetin +
2.685 uM NAA. Similarly, Vaziri (2014)
found that all leaf scale explants formed
callus in all culture treatments. Considering
the bulb diameters, the maximum number
of 4.08 bulbs with 0.31 cm diameter were
noted on 4.65 uM- 5.37uM NAA having
medium (Figure 1.a) and 3 bulbs with 9.30
uM Kinetin + 2.685, 5.37 and 8.74 pM
NAA. There was no statistical difference in
terms of average bulb diameter.

Table 1. Regeneration on primary bulb explants induced on bulb scales post 10 weeks on MS medium
having Kinetin + NAA

Plant Growth Hormone (uM)

Number

of 2ndry Bulb diameter (cm)

Kinetin NAA bulblets per primary
bulb

4.65 2.685 2.33ab 0.27
4.65 5.370 4.08a 0.31
4.65 8.740 1.17b 0.26
9.30 2.685 3.00ab 0.28
9.30 5.370 3.00ab 0.27
9.30 8.740 3.00ab 0.35
18.60 2.685 1.00b 0.34
18.60 5.370 2.67ab 0.30
18.60 8.740 1.42ab 0.37
MS medium (control) 1.25b 0.36

The means of all values shown in single columns expressed with different letters point out that they are statistically different at p<0.01 level

of significance using the Tukey’s b test.

Primary Bulbs as Explants

M. racemosum bulbs with the largest
diameter were obtained after 20 weeks (See
Table 2, 2nd column). They were sub-
cultured (Table 1) to improve their bulb
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diameter. The initial diameters of primary
bulbs varied between 0.23-0.44 cm (Table
2). The culture treatment with the largest
primary bulbs (0.76 cm) was MS medium
having 18.60 uM Kinetin +5.37 uM NAA.
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Secondary bulb formation did not occur in
the control group on MS medium having
18.60 uM Kinetin + 8.74 uM NAA. 0.92
secondary bulbs were formed on primary
bulbs in the medium having 4.65 uM
Kinetin + 5.37 uM NAA, where the best
results were obtained in the first
regeneration study (Figure 1.b-c). The
diameters of the secondary bulbs varied
between 0.14-0.31 cm. The number of
secondary bulbs per explant varied between
0.42-0.92 per primary bulb used as explant.

Callus formation was observed in all
treatments except the control and treatments
having 9.30 uM Kinetin + 5.37 and 10.74
uM NAA. It was observed that the leaves of
all bulbs turned yellow in the medium
having 18.60 uM Kinetin +5.37 and 8.74uM
NAA (Figure 1.d-e). It was assumed that the
high doses of Kinetin and NAA used in the
treatment-induced abiotic stress on the
chlorophyll contents of the leaf blades
ending up with chlorosis.

Table 2. Regeneration of primary bulbs obtained from scale leaves on MS medium having Kinetin +
NAA after 20 weeks by subculturing

Plant Growth The Final The Percentage The Number of
Hormone initial diameter  difference (%) of average bulblets
(uLM) diameter (cm) in initial 2ndry diameter per
Kinetin NAA of and final bulblets of 2ndry magenta
primary diameter bulblets  culture box

bulbs (cm)
(cm)

4.65 2.685 0.34 0.58bc 0.31ab 50.00a 0.30 0.92

4.65 5.370 0.38 0.67abc  0.38ab 41.66b 0.31 0.92

4.65 8.740 0.23 0.69abc  0.16b 50.00a 0.31 0.83

9.30 2.685 0.36 0.53c 0.16b 50.00a 0.14 0.42

9.30 5.370 0.39 0.53c 0.14b 25.00c 0.17 0.50

9.30 8.740 0.36 0.67abc  0.3l1ab 58.00aa 0.30 0.67

18.60 2.685 0.31 0.57bc 0.26ab 25.00c 0.18 0.42

18.60 5.370 0.40 0.76a 0.36ab 58.00aa 0.28 0.92

18.60 8.740 0.44 0.73ab 0.30ab 00.00d 0.00 0.00

MS medium (control) 0.34 0.37d 0.21ab 00.00d 0.00 0.00

The means of all values shown in single columns expressed with different small letters point out that they are statistically different at p<0.01

level of significance using the Tukey’s b test.

The largest primary bulbs with a
diameter of 0.76 cm were induced on MS
medium having 18.60 uM Kinetin + 5.37
uM NAA. Similarly, Vaziri et al. (2014)
induced 51.7 bulbs per two-scale explants
of M. aucheri in a medium having 9.30 uM
Kinetin + 0.83 uM IBA. The highest
number of bulbs per immature embryo
(18.3 units) was obtained on MS medium
having 2.325 uM Kinetin, 8.88 uM BAP,
and 1.225 uM IBA. Ozel et al. (2009)
obtained 100 % bulblet regeneration using
9.30uM Kinetin and 2.685 uM NAA on M.
macrocarpum in MS medium. The bulb
diameters increased using subculture. They
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observed an increase in diameter in the
medium having 18.60uM Kinetin -8.74 uM
NAA, whereas induction of secondary
bulbs was not noted. Uranbey et al. (2010)
reported the maximum regeneration on
explants of M. azureum. They noted 34.5
bulblets per explant on MS medium having
4.65 uM Kinetin on explants with two
scales, the highest number of 41 bulblets per
explant were noted on explants with four
scales on MS medium having 9.30 uM
Kinetin. Uranbey (2010b) propagated M.
aucheri using 2-4 D on bulb scales using
Orchimax and Nitsch & Nitsch Media
fortified with 9.06uM 2,4-D, 20 mg L*
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mannitol, 20 g L sucrose, 2.685 uM NAA,
and several doses of BAP, Kinetin, 2-iP and
thidiazuron on 2 g L* gelrite solidified
medium. The bulblet induction was noted
on both media using BAP, Kinetin, and 2-iP
on 2-4 bulb scales. The maximum number
of bulblets was noted on the Orchimax
medium fortified with 4.65 uM Kinetin and
9.30 uM Kinetin. When the primary bulbs
were subcultured as explant, 58%
secondary lateral bulb formation was
observed on them with an average diameter
of 0.28 c¢cm on a medium having 9.30 uM

Kinetin + 7.40uM NAA. Similarly, Ozel et
al. (2009) noted 100% secondary bulbs
formation for each primary bulb grown on a
medium having 4.65 uM Kinetin + 2.65 uM
NAA in M. macrocarpum, but in this case
chlorosis in primary bulbs was observed.
Similarly, Cetin et al. (2007) determined a
high rate of chlorosis on the leaves when
they examined the in vitro regeneration
abilities of the shoot tip culture of Dianthus
caryophyllus L. in a medium having 2.45
uM IBA and 4.65 pM Kinetin.

Figure 1. Regeneration of M. racemosum in MS medium having Kinetin + NAA (a) bulblet grown in a medium having 4.65uM KIN-5.37 uM
NAA after 10 weeks of culture (bc) development of secondary bulblets on primary bulblets in MS medium having 4.65 pM Kinetin 5.37 uM
(de) chlorosis on leaf blades using 4 pM KIN- 8.74uM NAA on primary bulblet
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Rooting of the Bulbs on a Medium
Having 4.90 uM IBA

The bulbs (See Table 2, 3" column) were
rooted on 4.90 uM IBA after six weeks
(Table 3). Since the bulbs were taken from
several culture treatments, the initial
diameters of the bulbs varied between 0.37
and 0.78 cm. The initial diameters of 0.76
and 0.78 cm were determined in bulbs
obtained from the MS medium having
18.60 uM Kinetin +5.37 and 8.740 puM
NAA. The bulbs having 4.65 uM Kinetin+
8.74 UM NAA and 18.60 uM Kinetin + 8.74
uM NAA with diameter ranges of 0.90 -
0.97 cm were rooted on 4.90 uM IBA.

The greatest increase in diameter was
obtained on bulbs taken on a medium
having 18.60 uM Kinetin + 2.685 uM NAA.
Rooting percentages per explant varied
between 25 and 100%. A small number of
undeveloped root tips were found in the
medium having 18.60 uM Kinetin + 8.74
uM NAA (Figure 2.a-b). The maximum
number of roots (3.92) were obtained on the
bulbs which were regenerated on 4.65 uM
Kinetin + 8.74 uM NAA. The longest roots
were noted on this medium after the control
group (Figure 2.c-d). Uranbey (2010a)
rooted M. azureum bulbs on '» x MS
medium fortified with 4.90 uM IBA.

Table 3. Rooting of the bulbs regenerated on several doses of Kinetin + NAA (column 1 and 2) using

4.90 uM IBA

Plant Growth Hormone (uM ) The initial The final diameter The difference in

Kinetin NAA diameter of bulbs of bulbs (cm) initial and final
diameter of bulbs
(cm)

4.65 2.685 0.58abc 0.71ab 0.12

4.65 5.370 0.67abc 0.84a 0.18

4.65 8.740 0.70ab 0.97a 0.28

9.30 2.685 0.49abc 0.72ab 0.23

9.30 5.370 0.42bc 0.57ab 0.15

9.30 8.740 0.55abc 0.72ab 0.17

18.60 2.685 0.52abc 0.65ab 0.34

18.60 5.370 0.76a 0.94a 0.19

18.60 8.740 0.78a 0.90a 0.12

MS medium (control) 0.37c 0.38b 0.01

Plant Growth Hormone (uM ) Rooting Number of roots Average root

Kinetin NAA percentage (%) per bulblet length (cm)

4.65 2.685 58.33c 1.08bc 2.59ab

4.65 5.370 91.67b 2.83ab 1.96ab

4.65 8.740 100.00a 3.92a 4.74ab

9.30 2.685 91.67b 2.08abc 4.45ab

9.30 5.370 25.00e 1.58bc 3.33ab

9.30 8.740 58.33c 1.25bc 2.71ab

18.60 2.685 25.00e 0.33c 4.30ab

18.60 5.370 58.00c 0.75bc 1.15ab

18.60 8.740 33.33de 0.58c 0.04b

MS medium (control) 100.00a 1.00bc 5.18a

The means of all values shown in single columns expressed with by different small letters point out that they are statistically different at p<0.05

and 0.01 level of significance using the Tukey’s b test

Adaptation of M. racemosum bulbs

The rooted bulbs were acclimatized to
the external conditions in pots (Figure 2.e).
The developments on the number of roots
per bulb and their root lengths were
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examined by removing them from the pots
to determine if adaptation affected
morphological changes in rooting after
eight weeks (Table 4).
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Table 4. Morphological developments on roots of bulblets regenerated on several doses of Kinetin +
NAA (column 1 and 2) after 8 weeks of rooting and acclimatization

Plant Growth Hormone (uM ) Rooting Number of roots Average root
Kinetin NAA Percentage (%) per bulblet length (cm)
4.65 2.685 100.00a 2.16ab 8.00b

4.65 5.370 100.00a 2.11ab 4.13d

4.65 8.740 100.00a 2.98a 5.18c

9.30 2.685 100.00a 1.50b 10.92a
9.30 5.370 100.00a 2.15ab 6.46¢

9.30 8.740 100.00a 1.67b 3.67d
18.60 2.685 100.00a 1.00c 3.27d
18.60 5.370 100.00a 0.25c 0.40e
18.60 8.740 25.00b 0.25c 0.02e

The means of all values shown in single columns expressed with different small letters point out that they are statistically different at p<0.05

and 0.01 level of significance using the Tukey’s b test.

The rooting ranged from 25 to 100% and
the number of new roots per explant varied
between 0.25 and 2.98. The maximum
number of roots was obtained on the bulbs
regenerated on MS medium having 4.65 uM
Kinetin + 5.37 uM NAA. Root lengths
varied between 0.02 and 10.92 cm. The
longest roots were obtained on the bulbs
regenerated on MS medium having 9.30 uM
Kinetin + 2.685 uM NAA (Figure 2.f). It
was observed that lateral roots emerged
from the main roots. Azad and Amin (2012)
rooted 2 - 4 cm diameter bulbs of M.

armeniacum Leichtil. ex Bak on MS
medium supplemented with several doses
(0.5-4.0 uM) of IBA. Similarly, Uzun et al.
(2014) rooted M. muscarimi bulblet induced
on immature zygotic embryos and noted 59
bulblets/explant on MS medium using
4.44uM BAP and 2.685 uM NAA after 365
d. However, they also rooted the bulblets on
MS rooting medium and noted increased
size after two months. Only 5% of the
rooted bulbs were successfully acclimatized
to external conditions.

Figure 2. Rooting and adaptation of bulbs induced on M. racemosum bulb scales in a medium having 4.90 uM IBA (ab) bulbs taken from a
medium having 18.60 uM Kinetin + 8.74 uM NAA and (c, d) rooted using 4.90 uM IBA (e) The acclimatized bulbs in pots (f) developing

roots after eight weeks of culture in pots
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Leaf bases as explants

Initially, the bulbs were induced under in
vitro conditions on bulb scales using MS
medium having BAP + NAA. Thereafter,
the basal parts of the leaf blades were cut
into 1 cm long explants and left for
regeneration. These induced new bulblets
after 4-5 weeks, at the end of 8 weeks. The
leaf blade explants were fully consumed,
from the regenerated bulbs were both
subcultures with transference to several
culture media to increase their diameter
(Table 5). It was observed that the best
medium in terms of the number of bulbs per
leaf explant was 17.76 uM BAP +2.685 uM
NAA, and all of the regenerated bulbs were
healthy, green, and had 2-3 cm leaves. The
largest diameters were obtained from 17.76
uM BAP + 8.74 uM NAA medium. Callus
did not form in the medium having 4.44 uM
BAP + 2.685 uM NAA and 17.76 uM BAP
+ 2.685 uM NAA (Figure 3.a). It was
observed that the best treatment for bulb
induction per explant was the MS medium
having 17.76 uM BAP + 2.685 uM NAA
(Figure 3.b). Several green bulb initiating
tips were observed on the explants.
Similarly, Nasircilar et al. (2011) used leaf
explants using picloram+ 2,4-D +NAA,
along with doses of BAP for bulblet to
regenerate from bulb scales and leaves of

M. mirum. However, they did not observe
induction of any bulb on leaf and bulb scale
explants. Azad and Amin (2012) developed
an in vitro propagation system for M.
armeniacum. A range of 17.76 uM BAP or
874 uM NAA concentration was
investigated for bulblet regeneration on the
explants. Only leaf-sheath explants of in
vitro grown bulblets induced direct
adventitious bulblets. The best (100%)
bulblet regeneration was noted on 17.6 uM
BAP + 8.74 uM NAA. Wang et al. (2013)
developed a system of plant regeneration on
leaf explants of M. armeniacum via somatic
embryogenesis. They used 2.265 uM 2,4-D
and 0.1 uM TDZ having MS basal medium
with a high frequency of indirect somatic
embryo production, while MS basal
medium supplemented with 0.1 uM BA and
0.454 uM TDZ exhibited a high frequency
of direct somatic embryogenesis on cut leaf
explants. Mori and Nakano (2004) noted
that flower bud-derived explants of M.
armeniacum had the highest tendency to
induce callus and somatic embryos in
comparison to calli induced on leaves. They
noted that M. armeniacum cv. Blue Spike
induced leaf-derived calli (46.7 %) and
flower-bud-derived calli also induced
somatic embryos (63.3 %).

Table 5. Regenerating bulblets on leaf blade induced bulbs obtained under in vitro conditions

Plant Growth Hormone Average Percentage  Number of The Callus
(LM) vitality of bulblet bulblets per average induction
BAP NAA percentage  induction explant diameter of percentage
per induced per
magenta bulblets magenta
box box
4.44 2.685 73.33b 66.67abc 3.06ab 0.22ab 0.00b
4.44 5.370 100.00a 73.33ab 3.07ab 0.18b 100.00a
4.44 8.740 73.33b 40.00cd 3.08ab 0.17b 100.00a
8.88 2.685 100.00a 53.33bcd 3.17ab 0.17b 100.00a
8.88 5.370 93.33ab 73.33ab 3.20ab 0.15b 93.33a
8.88 8.740 80.00b 73.33ab 2.08b 0.15b 93.33a
17.76 2.685 100.00a 93.33a 4.50a 0.21ab 0.00b
17.76 5.370 100.00a 53.33abc 2.33ab 0.23ab 73.33ab
17.76 8.740 100.00a 26.67de 2.83ab 0.32a 100.00a
MS medium (control) 0.00c 0.00e 0.00c 0.00c 0.00b

The means of all values shown in single columns expressed with several small letters point out that they are statistically different at p<0.01

level of significance using the Tukey’s b test.
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They emphasized that leaves are better
explants compared to flower buds as they
are available in large numbers throughout
the year. Suzuki and Nakano (2001) induce
Rooting bulbs obtained from leaf blades
at 4.90 uM IBA

The bulbs with the largest diameter were
selected (See Table 5 4™ column) and

regeneration on the root, bulb scale, flower
stalk, and leaf explants of M. armeniacum
and noted that the leaf explants induced the
highest percentage of calli.

rooted on MS medium having 4.90 uM
IBA. Bulbs were counted after eight weeks
(Table 6).

Table 6. Rooting of the bulbs regenerated on several doses of BAP +NAA (column 1 and 2) using

4,90 uM IBA
Plant Growth Hormone (uM) The initial The final diameter The difference in
BAP NAA diameter of the of the bulbs the diameter of
bulbs the bulbs

4.44 2.685 0.27b 0.59 0.32

4.44 5.370 0.24b 0.49 0.25

4.44 8.740 0.40a 0.62 0.22

8.88 2.685 0.21b 0.43 0.22

8.88 5.370 0.30ab 0.67 0.37

8.88 8.740 0.24b 0.47 0.23

17.76 2.685 0.29ab 0.64 0.35

17.76 5.370 0.32ab 0.56 0.24

17.76 8.740 0.33ab 0.57 0.24

Plant Growth Hormone (uM) Rooting Number of roots Average root
BAP NAA percentage per bulb length (cm)

4.44 2.685 0.00c 0.00b 0.00

4.44 5.370 100.00a 1.65a 1.27

4.44 8.740 0.00c 0.00b 0.00

8.88 2.685 36.67 b 0.37b 0.75

8.88 5.370 3.33c 0.03b 0.17

8.88 8.740 0.00c 0.00b 0.83

17.76 2.685 10.00a 0.10b 0.73

17.76 5.370 10.00a 0.10b 1.08

17.76 8.740 5.00c 0.05b 0.25

The means of all values shown in single columns expressed with by different small letters point out that they are statistically different at p<0.01

level of significance using the Tukey’s b test

The largest diameters were noted on the
medium having 4.44 uM BAP + 8.74 uM
NAA. The final diameters ranged between
0.43 and 0.67 cm and the bulb difference
between the initial and final diameters
varied from 0.22 to 0.37 cm. The maximum
number of 1.65 bulblets per explant was
noted with the length of 1.27 cm on MS
nutrient medium having 4.44 uM BAP +
5.37 uM NAA (Figure 3.c). At the end of 8
weeks, the bulbs were adapted to the soil
with 100% viability (Figure 3.d). These
were rooted on 4.14 uM IBA. The results
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are similar to Farug et al. (2018) who
showed the maximum percentage of rooting
on half-strength MS medium having 8.28
uM IBA. However, all the auxins >2.0 uM
concentration  showed reduced root
formation. A potential reason could be the
induction of callus at the base of shoots or
malformation of roots. All in vitro
regenerated bulblets of M. armeniacum
were successfully acclimatized under ex
vitro conditions with a 60% survival rate
using peat.
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Figure 3. Rooting of M. racemosum bulbs induced on leaf bases (a) Beginning of bulb induction on leaf bases in MS medium having 17.76
UM BAP+ 2.685 uM NAA (b) induction of bulbs after 10 weeks of culture on leaf bases using the same medium (c) rooting of bulblets induced
on MS medium having 4.44 uM BAP-5.37 uM NAA using 4.90 uM IBA (d) acclimatized plants in pots

CONCLUSION
The current study provides important
information on  commercial clonal

propagation of M. racemosum. The
importance of explants (bulb scales,
primary bulbs, and leaf bases), Kinetin +
NAA and BAP + NAA for regeneration and
IBA in rooting is proved explicitly. The
results provide visible information on the
role of M. racemosum explarit types, their
regeneration potential and meet the targets
of the study.
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Gemlik Zeytin (Olea europaea L.) Cesidinde Farkli Potasyumlu
Giibre Uygulamalarinin Besin Element Icerikleri Uzerine
Etkileri

Ozet

Tesadiif bloklari deneme desenine gore planlanan calisma, 4
tekerriirlii ve her uygulamada 3 agac olacak sekilde kurulmustur.
Toprak ve yaprak analiz sonuclarina gore Nisan-Eyliil aylari
arasinda fertigasyon sistemine gore gilibreleme programi
hazirlanmig ve KNOs (4.2 kg/12 agac), KoSOs (3.7 kg/12 agag) ve
KNO3;+K>SO4 (2+1.85 kg/12 agag) giibre uygulamalari yapilarak,
toprak, yaprak ve meyve besin elementi igerikleri arasindaki
korelasyonlar incelenmistir. Arastirma sonucunda farkli K’lu giibre
uygulamalar1 ile 2015 yilima gore KNOz uygulamasinda %4.08,
K2SOs %2.02 ve KNO3+K;SOs %8.25 oraninda % yag (YA)
igeriginin arttig1 belirlenmistir. Zeytinde dengeli ve diizenli giibre
uygulamasi ile verim ve % yag miktarinin arttigi gorillmektedir.

The Effects of Different Application of Potassium Fertilizer on
Content of Nutrients in Gemlik Olive (Olea europaea L.)

Abstract

The study which was designed according to split plot, was
established with 4 replications and 3 trees in each application.
Between April and September, a fertilization program was prepared
according to the results of soil and leaf analysis from the fertigation
system, and the correlations between soil, leaf and fruit nutrient
contents were examined by applying KNOgz (4.2 kg/12 tree), KaSO4
(3.7 kg/12 tree) and KNO3+K3SO4 (2+1.85 kg/12 tree) fertilizers.
As a result of the research, it was determined that the Qil (FW)
content increased by 4.08%, K;SOs 2.02% and KNO3;+K;SO4
8.25% in KNOj3 application compared to 2015 with different K
fertilizer applications. It is seen that the yield and % oil amount
increase with balanced and regular fertilizer application in olives.
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GIRIiS

I[lman iklim kusaginda yer alan
Tiirkiye’de bitki cesitliligi olduk¢a fazladir.
Bu cesitlilik igerisinde zeytin 6énemli bir
yere sahiptir. Dogu Akdeniz bélgesinin
dogal bitki Ortisi olmakla birlikte,
ekonomik 6nemi olan yapragini dokmeyen
Olliimsiiz en eski meyve tiirlerinden birisidir.
Ozellikle Ege ve Akdeniz Bélgesinde
sofralik ve yaglik zeytin iiretimi yaygin
olarak yapilmaktadir. Zeytinin agacindan,
yapragindan, c¢ekirdeginden, danesinden
sofralik zeytin ve yag seklinde gida, saglik
ve kozmetik sektoriinde hammadde olarak
degerlendirilmektedir. Diinyada dane zeytin
iiretimi 21 milyon ton olarak belirlenmistir.
Ispanya, Italya, Fas’tan sonra Tiirkiye bu
iretim icerisinde 1.500,467 ton ve
%7.12’lik pay ile 4. sirada (FAO, 2021),
zeytinyagi lretimi diinyada 3.144,000 ton
olarak bildirilirken; iilkemiz Ispanya, italya,
Yunanistan, Tunus’tan sonra 225.000 ton
ve %7.16’ik pay ile 5. swrada yer
almaktadir. TUIK (2021) verilerine gore
Tirkiye 154.037,215 adet meyve veren,
280.389,15 adet {irline yatmamis olmak
iizere toplam 182.076,130 adet agag
varligina sahiptir. Sofralik zeytin iiretimi
agag basma 9 kg/agac yaglik zeytin iiretimi
10 kg/aga¢ seklinde bildirilmektedir
(TUIK, 2021). Zeytin verimi periyodisite
nedeniyle  yillar  arasinda  farklilik
gostermektedir. Diinyada sulanan alanlarda
verim 50-65 kg/agag, maksimum sartlarda
ise 100 kg/aga¢ olarak bildirilmektedir
(FAO, 2021). Diinya zeytin verim
ortalamalarinin altinda seyreden
Tiirkiye’deki aga¢ basina verimi, arttirmak
icin yapilacak kiiltiirel islemler igerisinde
dogru giibreleme 6nemli bir yere sahiptir.
Zeytin agaci 1yl havalanan, kum, silt ve kil
oranlarinin uygun oldugu topraklarda iyi
gelisim gostermektedir. Yetistiricilik i¢in
en uygun pH 6.5-7.8°’dir.  Zeytin
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yetistiriciliginin ~ yapildigi  bdlgelerde
genellikle toprak pH degerleri hafif ve orta

alkalin ~ karakterdedir.  Toprak  pH
degerlerinin  yiiksek olmasi bitkilerin
topraktaki  besin  elementlerinden ve

uygulanan gilibreden optimum diizeyde
yararlanmasinda kisitlayict faktor
olmaktadir. Bu nedenle toprak ve yaprak
analizlerine dayali olarak giibreleme
programlarinin yapilmasi onem
kazanmaktadir. Meyvenin kalitesi ve zeytin
agacinin hastalik ve zararlilara dayanikli
olmasinda Onemli bir yere sahip olan
potasyumlu giibreleme (Giizel ve ark.,
2002) meyve boyutu, sayisi, et/cekirdek
orani K beslenmesi ile iligkilidir. Ayrica N
ve K noksanliklar1 diisiik 1s1 dereceleri ve
kuraga duyarhlign artinr (Ozbek, 1981).
Calismada KNO3, K2SO4 ve KNO3+K2S04
giibre uygulamalarinin toprak verimliligi,
yaprak ve meyve besin element igerigi,
verim ve % yag lzerine olan etkilerinin
belirlenmesi amaglanmustir.

MATERYAL ve YONTEM
Materyal

Zeytincilik Arastirma Enstitiisii Bornova
yerleskesinde bulunan 36 yasindaki Gemlik
zeytin ¢esidinde, 2015-2016-2017 yillar
arasinda yapilmistir. Tesadiif bloklari
deneme desenine gore 4 tekrarli ve her
uygulamada 3 agag olacak sekilde 48 agac
ile deneme kurulmustur. Deneme Oncesi
uygulama parselinden alani temsil edecek
sekilde 5 farkli noktadan yiizey tstii (0-30
cm) ve yiizey alt1 (30-60 cm) alinan toprak
orneklerine ait bazi fiziksel ve kimyasal
analizler yapilmis ve sonuglar1 Cizelge 1°de
verilmistir. Deneme topragi, hafif alkalin,
tuzsuz, kumlu-tin biinyeli, kireglidir.
Organik madde ve toplam N igerigi diisiik,
P ve Ca igerigi yiiksek, K ve Mg yeterlidir.
Mikro element igerikleri acgisindan, Fe
disinda yeterli durumdadir.
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Cizelge 1. Deneme alani topraginin bazi fiziksel ve kimyasal 6zellikleri

Parametre 0-30 cm Degerlendirme 30-60 cm Degerlendirme
pH (1:2.5) 7.81 Hafif Alkalin 7.79 Hafif Alkalin
E.C. milimhos cm? 0.4 Tuzsuz 0.4 Tuzsuz
Biinye Simifi Kumlu tin Kumlu killi tin

Kireg 2.84 Kiregli 2.62 Kiregli
o.M % 1.51 Diisiik 1.25 Diisiik

N 0.08 Diisiik 0.06 Diisiik

P 20.21 Yiiksek 19.22 Orta

K 211.72 Yeterli 218.34 Yeterli
Ca 3731.02 Yiiksek 3259.55 Yiiksek
Mg 131.99 Yeterli 118.92 Yeterli

B Mag/kg 111 Yeterli 1.14 Yeterli
Cu 7.18 Yeterli 2.71 Yeterli

Fe 4,18 Kritik 4.24 Kritik
Mn 4.21 Yeterli 3.94 Yeterli
Zn 18.89 Yeterli 19.89 Yeterli

Calisma basinda, alanini temsil edecek
sekilde tiim agaclardan yaprak drnekleri de
alinmis ve besin element igerigi
belirlenmistir (Cizelge 2). Yaprak yeterlilik
smir  degerleri Anonim (1993)’e gore
degerlendirilmis olup N, P, K, Ca, Mg, Cu,

stiresince hasat sonrasi agaglarin dinlenme
déneminde yillik ug siirgiinlerin ortasindaki
karsilikli  yaprak c¢ifti olacak sekilde
agaclarin dort bir tarafindan usuliine uygun
olarak yaprak ornekleri de alinarak, K’lu
giibrelemenin yaprak besin element igerigi

Fe ve Zn yeterli B ve Mn igeriklerinin diistik iizerine  etkilerinin  degerlendirilmesi
oldugu belirlenmistir. Ayrica ¢alisma amaclanmustir.
Cizelge 2. Deneme alani yapraginin besin element igerigi
N | P | K | cCa Mg B | Cu | Fe | Mn | 2Zn
% Mg/kg
1.78 0.15 1.06 2.24 1.50 17.27 | 10.69 116 19.12 | 20.72
Yeterli | Yeterli | Yeterli | Yeterli | Yeterli | Diisiik | Yeterli | Yeterli | Disik | Yeterli
Yontem Scheibler kalsimetresi ile belirlenmistir
2015-2017 wyillarinda ¢alisma siiresi (Caglar, 1949). Organik Madde Walkley-

boyunca hasat doneminden sonra her
agactan iki derinlikten (0-30 ve 30-60 cm)
alinan toprak ornekleri hava kurusu hale
getirildikten sonra 2 mm’lik elekten
elenerek analize hazir hale getirilmistir
(Gliner, 1969). Toprak orneklerinde pH ve
elektriksel iletkenlik  (McLean,1982),
biinye (Bouyoucos, 1951) ve kireg
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Black Yontemi ile (Jackson, 1962), toplam
N Makro Kjeldahl Metoduyla (Bremner,
1965), Olsen ve ark. (1954) tarafindan
bildirildigi sekilde 6rnekler 0.5 M NaHCO3
(pH: 8.5) ile ekstrakte edilip elde edilen
stizlikte Askorbik Asit Yontemi ile
belirlenmistir (Kacar, 1995). Alinabilir K,
Ca, Mg toprak ornekleri 1 N Amonyum
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Asetat (pH 7.0) ile ekstrakte edildikten
sonra elde edilen siiziikte ICP-OES cihazi
ile belirlenmistir (Carson, 1980). Toprak
orneklerinin alinabilir Cu, Fe, Mn ve Zn
degerleri, DTPA (pH 7.3) ile ekstrakte
edildikten sonra elde edilen siiziikte ICP-
OES cihazi ile saptanmistir (Kacar ve Fox,
1966). Deneme siiresi boyunca her agagtan
alinan yaprak ve meyve oOrnekleri Once
¢cesme suyu, sonra saf su ile yikandiktan
sonra kurutma kagidinda nemleri alinarak
hava sirkiilasyonlu kurutma dolabinda
65°C’de 48 saat (sabit agirliga gelinceye
kadar) kurutulmustur. Daha sonra bu
ornekler bitki degirmeninde Ggiitiilmiis ve
analize hazir hale getirilmistir (Kacar,
1972). Analizleri yapildiktan sonra yaprak
orneklerinin  yeterlilik smir degerleri
Anonim (1993)’e gore degerlendirilmistir.

Azot makro kjeldahl metodu (Kacar ve inal,
2008) ile toplam P, K, Ca, Mg, Na, B, Cu,
Fe, Mn ve Znise 2 ml H202+7 mlI HNO3 asit
ile mikrodalga yakma cihazinda yakilmasi
ile elde edilen siiziiklerde ICP-OES ile
belirlenmistir (Zarcinas ve ark., 1987). Tam
olum doneminde alinan zeytin meyvesi
orneklerinin ABENCOR sisteminde yagi
islenmistir. Zeytin meyvesi Orneklerinin
yag miktar1 tayini TS EN ISO 659’a gore
yapilmistir. Toprak ve yaprak analiz
sonuglarma gore giibreleme programi,
fertigasyon sistemi ile nisan-eyliil aylar
arasinda uygulanmistir. Azot, NHsNOs3
(%33-35 N); P, NH4H2PO4 (%12 N, %61
P.Os) seklinde ve sabit dozda verilmistir.

Uygulama  konular1 ve  uygulanan
giibrelerin ~ icerikleri  Cizelge  3’de
verilmistir.

Cizelge 3.Uygulama konulari

Uygulama Konu Giibre igerigi NH“NC;;’g /|1 3 ;\g:;HZPO“
1 Kontrol - 19 4

2 KNO; %13 N %46 K,O 175 4.2

3 K2S04 %51 K,0 19 13.8

4 KNO3z+K,S0,4 %13 N %46 K,0+%51 K;0 18 3.8

Elde edilen wverilerin SPSS istatistik
programinda korelasyon analizi yapilmis ve
uygulamalar arasindaki farkliliklarin ifade
edilmesinde Duncan ¢oklu Kkarsilastirma
testinden yararlanilmistir.

BULGULAR ve TARTISMA

Gemlik ¢esidi zeytin agaglarinda 2015-
2016-2017 wyillarinda, farkli K’lu giibre
uygulamalarinin  etkilerinin  belirlenmesi
amaglanan ¢alismada, hasat sonrasi1 toprak
verimliligi, yaprak ve meyve besin element
icerigi, verim ve % yag saptanmis ve veriler
arasindaki iligkiler degerlendirilmistir.
Topraktaki besin elementlerinin birbirleri
arasindaki 1iliskiler korelasyon analizi ile
belirlenmistir. ~ Belirlenen  korelasyon
katsayilar1 ile istatistiki 6nem diizeyleri,
Cizelge 4’de verilmistir. Korelasyon
katsayisi1 (r)-1 ve +1 dogru yaklagmasi
aralarindaki iliskinin ayn1 yonde (+) ters
yonde (-) oldugunu ifade etmektedir.
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Topragin yiizey tistii (0-30 cm) EC degeri
ile N arasinda (r=0.543**) 6nemli diizeyde
pozitif, B (r=-0.564**) ve Zn (r=-0.402*%*)
ile onemli ve negatif iligki bulunmustur.
Toprak kireg igerigi ile Ca (r=0.580**) ve
Cu (r=0.312") arasinda pozitif iliski
belirlenmistir. Toprak organik maddesinin
P (r=-0.302*) ve Fe (r=-0.495") ile negatif,
K (r=0.638**) ve B (r=0.458**) ile pozitif
iliskist ~ bulunmaktadir.  Fosfor  besin
elementi, Ca (r=-0.359**) ile negatif, Fe
(r=0.393**) ve Mn (r=0.313%*) ile pozitif
korelasyona sahiptir. Potasyum ile Mg
(r=0.289%), B (r=0.581**), Cu (r=0.323**),
Mn (r=0.394**) ve Zn (r=0.388**) arasinda
da pozitif iliskiler bulunmaktadir. Kalsiyum
ile B (r=0.322**) ve Cu (r=0.506*%*)
arasinda pozitif, Mn (r=-0.449**) ile
negatif iliskisi goriilmektedir. Magnezyum
ile B (r=0.404**), Cu (r=0.287**), Fe
(r=0.282*), Mn (r=0.333**) ve Zn
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(r=0.388**) arasinda  pozitif iliski
belirlenmistir. Bor ile Cu (r=0.531*%*) Mn
(r=0.282*) ve Zn (r=0.480**) arasinda
onemli diizeyde pozitif iliski elde edilmistir.
Bakir ile Zn (r=0.280%) arasinda ise pozitif
iliski bulunmaktadir. Toprak yiizey alt1 (30-
60 cm) derinliginde EC degeri ile N
(r=0.341**), K (r=0.283*) ve Cu
(r=0.365**) arasinda pozitif, Ca (r=-
0.266*), Mg (r=-0.254*), B (r=-0.556**) ve
Fe (r=-0.264%*) arasinda negatif
korelasyonlar ~ bulunmaktadir.  Toprak
organik maddesi ile kire¢ (r=0,308%), N
(r=0.340**), Ca (r=0.404**), ve Mg
(r=0.285%*) arasinda pozitif, P (r=-0.329**)
ve Fe (r=-0.259%) ile o6nemli diizeyde
negatif iligski elde edilmistir. Fosfor ile K
(r=-0.470**), Fe (r=-0.599**) ve Cu (r=-
0.619**)  arasinda  negatif  iligkiler
bulunmaktadir. Potasyum, Ca (r=-0.417*%*),
Fe (r=-0.269**), Cu (r=0.509**) ve Zn

(r=0.610**)  arasinda  pozitif  iliski
belirlenmistir. Kalsiyum ile Mg
(r=0.481**), B (r=0.404**) ve Cu
(r=0.410**) arasinda Onemli diizeyde

pozitif arasinda iliski oldugu goriilmektedir.
Magnezyum, B (r=0.683**) arasinda
pozitif, Zn (r=-0.264%) ile ise negatif iliski
saptanmigtir. Bakir ile Fe (r=-0.644**)
arasinda negatif, Zn (1=0.442*%*) ile pozitif
iliski elde edilmistir. Demir ile Zn arasinda
(r=-0.270*) negatif iliski bulunmaktadir.
Her iki toprak derinligine ait sonuclar
birlikte  degerlendirildiginde,  benzer
iligkiler oldugu goriilmektedir. Yaprak N’u
ile P (r=0.640**) ve K (r=0.727**) arasinda
pozitif, Ca (r=-0.0435**) ile Onemli
diizeyde negatif iliski elde edilmistir.
Yaprak P’u, K (r=0.727*%*), B (r=0.568*%*),
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Cu (r=0.316*) ve Mn (r=0.341%*%*) arasinda
pozitif, Fe (r=-0.571*%) ile 6nemli diizeyde
negatif iligki belirlenmistir. Potasyum ile Ca
(r=-0.650**) ve Zn (r=-0.386**) arasinda
negatif, Cu (r=0.320**) ile pozitif iliski
bulunmaktadir. Yaprak Ca’u ile Mg
(r=0.477**), B (r=0.458**), Mn (r=0.258%*)
ve Zn (r=0.631**) arasinda 6nemli diizeyde
pozitif iligki belirlenmistir. Magnezyum ile
B (r=0.314*) ve Fe (r=0.297*), B ile Cu
(r=0.314*) ve Mn (r=0.461**) arasinda
pozitif iligski elde edilmistir. Bakir ile Fe
(r=-0.298*) ve Zn (r=-0.720**) arasinda
negatif, Mn (r=0.378**) ile pozitif
saptanmistir. Yaprak Fe icerigi ile Mn (r=-
0.253*) arasinda da negatif korelasyon
bulunmaktadir. Zeytin  meyvesi  besin
element icerikleri arasindaki iliskilerde
degerlendirilmistir. Meyve N’u ile B
(r=0,493**) ve Zn (r=0.480**) arazinda
pozitif iliski belirlenmistir. Potasyum ile
Mn (r=0.675**), Mg ile Cu (r=0.344*), B
ile Zn (r=0.417**) arasinda pozitif
korelasyonlar elde edilmistir. Calismada
toprak K, yaprak %K ve meyve %K
icerikleri % yag, aga¢ basma yag, verim
arasindaki korelasyon incelendiginde ise
toprak K’u ile aga¢ bagina yag (r=0.511%%*),
verim (r=0.553**) ve meyve K (r=0.450**)
arasinda pozitif, yaprak K’u (r=-0.450**)
ile ise negatif iliski belirlenmistir. Agac
basina yag ile verim arasinda (r=0.982%%*)
onemli diizeyde pozitif iliski bulunurken,
yaprak %K degeri (r=-0.816*%*) ile onemli
diizeyde negatif iliski bulunmaktadir.
Meyve %K igerigi ve % yag (r=-0.315%) ile
verim ve yaprak %K igerigi (r=-0.793**)
arasinda oOnemli diizeyde negatif iligki
oldugu goriilmektedir.
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Cizelge 4. Toprak (0-30 cm) ve (30-60 cm) besin elementleri arasindaki iliskiler (*Significant at
P<0.05, **Significant at P<0.01)
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Cizelge 5. Yaprak ve meyve besin elementleri arasindaki iligkiler (*Significant at P<0.05,
**Significant at P<0.01)

Yaprak N p K Ca Mg B Cu Fe Mn Zn
N 0.640%* 0.727%  (.0435%

P 0.518** 0.368**  0316*  -0571%*  0341**
K -0.630%* 0.320%* 0.386%*

Ca 0.477%%  0.458** 0258%  0631**
Mz 0314* 0.297*

B 0314 -0502%  (0.461**

Cu -0.298* 0378**  -0.720%*
Fe -0.253*

Mn

N 0.493* 0.480%*

K 0.675%
Ca 0414%
Me 0344

B 04175

Mn 0493** 0.480°*
In 0.675**

Cizelge 6. Verim, % yag, yaprak ve meyve arasndaki korelasyon iligkisi (*Significant at P<0.05,
**Significant at P<0.01)

toprak K agag bag yag % YA yag verim % K yaprak % K meyve
toprak K 1 0.511% -0.05 0.553*+ -0.450% 0.500%*
agac bas 1 026 0.982%* 0,816 0097
% YA yag l 0.108 -0.186 -0.315*
verim l -0.793%+ -0.008
% K yaprak l -0.009
% K meyve 1
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Cizelge 7. Potasyumlu giibre uygulamalarinin verim (kg/agac), yaprak ve meyve K(%), yag verimi
(%) ve agac basina yag (kg/agac) iizerine etkisi

Yaprak K Meyve K Verim % Yag Agac basina yag
Uygulamalar i (JA) ” (kg/agac) Ay " kgagoe)
2015
Kontrol 0.94 1.39 58.09b 18.65b 12.83b
KNOs 1.01 1.60 72.17a 20.34a 13.45b
K>SO, 0.96 1.44 69.66a 20.79a 14.80a
KNO3+K,S0.4 0.90 1.48 61.42b 21.20a 13.02b
2016
Kontrol 1.27ab 1.59¢ 14.53b 14.23b 2.56b
KNO3 1.35a 1.83a 15.67ab 19.82a 3.36a
K2SO, 1.15b 1.79 15.90ab 17.47a 2.78ab
KNO3+K,S04 1.26ab 1.70b 16.49a 21.02a 3.49
2017
Kontrol 0.87 2.02a 55.49¢ 17.05b 11.17b
KNO; 0.92 1.93a 82.89ab 21.17ab 15.27a
K2S04 0.90 1.93a 84.64a 21.01ab 15.47a
KNO3+K,SO. 0.80 1.65b 77.01b 22.95a 16.50a
Yaprak ve meyve K (%) igerikleri, verim degerlendirildiginde, 0.78-1.16 arasinda
(kg/agag), % yag (YA) ve agag¢ basina yag degistigi yapraklarin yeterlilik

(kg/agag)  miktarlarn1  Cizelge  7°de
bildirilmistir. 2015-2017 yillar1 arasinda
kontrole gore K’lu giibre uygulamalar ile
yaprak ve meyve K (%) igerikleri
bakimindan 2015 yilinda kontrole gore
istatistiki yonden farklilik belirlenememis
ve ayni grupta yer aldigr goriilmektedir.
2016 yilinda en yiiksek degerler (%1.35) ve
(%1.83) KNO3 uygulamasindan elde
edilmistir. Uygulamalarin, 2017 y1l1 yaprak
K (%) igerikleri tizerine belirgin bir etkisi
goriilmemektedir. Meyve K (%) igerigi en
diisiik (%1.65) KNO3+K3S04
uygulamasindan elde edilmistir (Sekil 1).
Erytice (1979) iirtinlii yilda Ayvalik zeytin
cesidinde K’'u %0.30-0.62 arasinda
saptamistir. Zincircioglu (2018) Domat
zeytin  ¢esidinde yaprak  orneklerinin
ortalama K igerigini %0,71-1,52 arasinda
tespit etmistir. Saykhul ve ark. (2014)
zeytin yapragina farkli dozlarda KCI, KNO3
ve K2SO4 giibresi uygulamis, zeytin yaprak
K konsantrasyonunun KCI> KNO3z> K>SO4
seklinde arttigini belirlemislerdir.
Calismada yaprak K (%) igerikleri
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sinflandirmasinda yeterli grupta yer aldigi
ve diger c¢alismalarla uyumlu oldugu
goriilmektedir. Pekcan ve ark. (2020)
Ayvalik  zeytin  ¢esidinde  yaptiklar
caligmada, meyve tutumundan hasada kadar
olan donemde meyve etinde kuru maddede
%1.24-1.77 K, c¢ekirdekte ise %0.11-0.29
arasinda K degisimi saptamiglardir. Hasat
donemi meyve eti Orneklerinde %2.42 K,
cekirdekte ise  %0.25  belirlenmistir.
Haspolat (2009), Gemlik zeytin gesidinin
meyve Orneklerinde ortalama %0.97-1.02
arasinda K bulmustur. Ozilbey (1997),
meyve Orneklerinin K igeriklerinin, yillara
ve oOrnek alma donemlerine  gore
degiskenlik  gosterdigini, yas agirhk
iizerinden meyve etinde % K igeriginin 0.2-
2.5 arasinda degistigini  belirlemistir.
Seferoglu (1996), Ayvalik yoresi zeytin
meyve Orneklerinin K miktarlarint %1.82-
1.87 (kuru agirlik) arasinda, Soyergin
(1993) Gemlik zeytin ¢esidinde %0.37-0.95
K (yas agirlik) saptamistir. Belirlenen
meyve toplam K (%) degerlerinin yapilan
caligmalarla uyumlu oldugu goriilmektedir.
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Sekil 1. Potasyumlu giibre uygulamalarinin yaprak ve meyve K (%) icerikleri {izerine etkisi

Zeytin verimi incelendiginde, 2015
yilinda kontrol ve KNO3+K:SOs4 aym
grupta yer aldigi, en yiiksek verimin ise
KNO3 (72.17 kg/agag) ve K2SOas (69.66
kg/agac) uygulamalarindan elde edildigi
goriilmektedir (Sekil 2). 2016 yilinda
zeytinin genetik yapist geregi periyodisite
gostermesi nedeniyle iirtin miktari, % yag
aga¢c basmma yag miktarlarinda azalma
oldugu gbzlenmektedir. Zeytin
giibrelenmesi ile ilgili yapilan pek cok
caligmada da  dilizenli  giibrelemenin
periyodisite egilimini azalttig1
bildirilmektedir (Villalta, 1997; Sibett ve
Ferguson, 2002). En yiikksek verim
KNO3+K2SO4 (16.49 kg/agag)
uygulamasindan elde edilmistir. 2017 yili
verim degerleri incelendiginde ise kontrol
disindaki diger tiim uygulamalarda verim
artist oldugu, en yiiksek verimin ise KoSO4
(84,64 kg/agac) uygulamasindan elde
edildigi goriilmektedir. Haberman ve ark.
(2019) toprak K’nun zeytin agacglarinin
bliylimesi ve verim iizerine olan etkisini
inceledikleri bir c¢alismada, topraktaki
disik K’un ¢iceklenme ve meyve
tutumunda azalmaya neden oldugunu ve
meyve sayisinda azalmaya bagli olarak
verimin  diistligliniic  vurgulamislardir.
Ayrica iki sene siiresince K’lu giibreleme
yapilmadiginda, yaprak K  (%0.8)
degerinin, yeterlilik  smirinin  altina
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diismedigi ama verimde Onemli oranda
kayiplara neden oldugu bildirilmistir. Fox
ve ark. (1964), yapraktaki K miktarinin
%0.70-0.95 oldugunda, en az (ortalama 18
kg/agag) dane veriminin alindigini, yaprak
K ortalama %1.5 seviyelerinde ise en
yiiksek verimin (42 kg/agac) elde edildigini
belirlemislerdir. Caligmamizda da benzer
olarak yaprak K icerigi arttikca verimin
arttigi gorilmektedir.

2015-2016-2017 yillarindaki % yag
miktarlar1 (Yas Agirlik, YA) incelendiginde
kontrol digindaki tiim uygulamalar ayni
grupta yer almakla birlikte en yiiksek % yag
(YA) KNO3+K2SOs (21.20 kg/agag),
(16.49 kg/agag) ve (22.95 kg/agag)
uygulamasindan elde edilmistir. Agag
basina yag (kg/agacg) miktarlari
incelendiginde, 2015 yilinda K2SO4 (14.80
kg/agac) one ¢ikarken, 2016 ve 2017 yilinda
belirgin bir fark bulunamamistir. Ancak,
2015 yilma gore KNOs uygulamasinda
%4.08, K2SOs %2.02 ve KNO3+K2SO4
%8.25 oraninda % yag (YA) igeriginin
arttig1 goriilmektedir. Kiikiirdiin yagh bitki
tohumlarinin yag iceriklerinin artmasina
neden oldugu ve bu nedenle K’lu giibre
uygulamalari icerisinde K2SO4
uygulamasinin on plana ciktig1
diisiiniilmektedir (Giizel ve ark., 2002;
Kacar, 2012).
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Sekil 2. Potasyumlu giibre uygulamalarinin verim (kg/agag) iizerine etkisi
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Sekil 3. Potasyumlu giibre uygulamalarinin % yag (YA) (%) ve agac basina yag (kg/agac) lizerine etkisi

Calismada, trtin ile kaldirilan N, P2Os,
K2O  miktarlar1  da  hesaplanmistir.
Topraktan en fazla K>O’un kaldirildig:
belirlenmistir  (Cizelge 4, Sekil 3)
Potasyumdan sonra en fazla kaldirilan N
elementidir. Pekcan ve ark. (2013) Uslu ve
Domat ¢esitlerinin kaldirdig1 besin element
miktarlarin1 inceledikleri ¢alismalarinda,
her iki gesitte de benzer olarak iiriin ile en
fazla K20’in kaldirildigini bildirmislerdir.
Dikmelik (1984) Memecik zeytin ¢esidi ile

yaptig1 caligmada, 1 kg iriin ile ortalama
4.10 gr N, 1.44 gr P2Os ve 9.95 gr K2O’in,
Ignocio (1969) ise 1 ton iiriin ile 9 kg N, 2
kg P.Os ve 10 gr KxO kaldirildigim
belirlemislerdir. Kaldirilan N, P2Os ve K20
miktarlar1 arasindaki farklilik, dekardaki
agac¢ sayist ve yasi, alian iiriin miktar1 ve
cesit Ozellikleri ile iliskilidir. Caligmada
elde edilen bulgularin literatiirlerle uyumlu
oldugu goriilmektedir.

Cizelge 4. 100 kg iiriin ile kaldirilan bitki besin maddeleri (g)

N |

P20s |

K>0

g

260 |

115 |

720

737
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P,05 % 10,51

Sekil 3. Uriin ile kaldirilan N, P,0s, K20 miktarlarmin % dagilim

Uriin ile kaldirlan N, P,0s, KO
miktarlarinin % dagilimi1 agisindan yaklagik
olarak N’un 2.7 kat1 ve P20s’un 6.2 kati
kadar da K20 kaldirildigr goriilmektedir
(Sekil 3). Esetlili ve ark. (2021) ayvalik
cesidi  zeytin  agaglarinda  yaptiklar
caligmada 100 kg tiriin ile 380 gr N, 140 gr
P20s, 740 gr K20 kaldirildigini, % dagilim1
incelendiginde N %30.97 P20s %10.62 ve
K20 %58.41’un oldugunu bildirmislerdir.
Pekcan ve ark. (2020) ayvalik ¢esidi zeytin
meyvesinde 100 kg iiriin ile 350 gr N, 120
gr P20s, 660 gr KoO kaldirildigimi tiim
meyvede % dagilimlan ise, %56.44 KO,
daha sonra %33.61 N ve en az %9.95 P20s
seklindedir. Pekcan ve ark. (2004) yilinda
Ege ve Marmara bolgesi zeytinliklerinin
beslenme durumlarinin belirlenmesi ile
ilgili yaptiklar1 ¢aligmada, dane ile
kaldirilan besin element miktarlarinin %34
N, %15 P20s %51 KO olarak
bildirmislerdir. Zeytin agaci i¢in en ¢ok
gereksinim duyulan makro elementin K
(%47) oldugu Morettini (1950) tarafindan
yapilan bir calismada da vurgulanmistir.

SONUC

Farklh K’lu giibre uygulamalarimin
gemlik ¢esidi zeytin agaglar1 {izerine
etkilerinin incelendigi bu ¢alismada, toprak
yiizey ustii (0-30 cm) K ile Ca ve Zn ile
onemli seviyede negatif, Cu ile pozitif iligki
oldugu belirlenmistir. Toprak yiizey alti
(30-60 cm) K ile Ca, Fe, Cu ve Zn arasinda
da pozitif iliski bulunmustur. Yaprak K ile
Ca ve Zn arasinda onemli seviyede negatif,
Cu ile pozitif iliski oldugu goriilmiistiir.
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Meyve K ile Mn arasinda 6nemli diizeyde
pozitif korelasyon elde edilmistir. Toprak
K, yaprak %K ve meyve %K igerikleri %
yag (YA), aga¢c basma yag, verim
arasindaki korelasyon incelendiginde ise
toprak K ile aga¢ basina yag, verim ve
meyve %K degeri arasinda 6nemli diizeyde
pozitif iliski bulunmustur. Toprak K’u ile
yaprak K igerigi arasindaki korelasyonun
negatif ¢ikma nedeninin, K’un yapraktan
meyveye tasinmasindan kaynakli oldugu
diistiniilmektedir. Colak Esetlili ve ark.
(2021) ayvalik zeytin cesidinde farkli
potasyumlu  giibre uygulamalar1 ile
yaptiklar1 ¢alismada 2016-2017 yillarinda
tim uygulamalarda kontrol dahil yaprak
%K degerlerinin diistiigiinii buna karsilik
meyve %K  degerlerinin  arttigini
belirtmistir. Farkli  potasyumlu giibre
uygulamalari ile yaprak K (%) ve meyve K
(%) igerikleri % yag, aga¢ basina yag, verim
yillara gore farklilik goOstermistir. Agag
basina yag ile verim arasinda Onemli
diizeyde pozitif iligki bulunurken yaprak K
(%) degeri ile verim arasinda Onemli
diizeyde negatif iliski belirlenmistir. Zeytin
meyvesi biiylime asamasinda yapraktaki K,
meyveye dogru taginmaktadir. Bu nedenle
zeytin meyvesindeki K iceriginin ve
verimin arttig1 ancak yaprak K igeriginin
azaldig1 diisiiniilmektedir. Zeytin yag (%)
icerigi ile meyve K’u arasinda Onemli
seviyede negatif korelasyon ¢ikmasi, K’un
zeytin kuru madde igerigini arttirmasi ile
iliskilendirilmektedir. Zeytin meyvesi ile
kaldirilan %N, %P20s5 ve % K2O’un %
dagilimlar incelendiginde ise meyve ile en
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fazla (%) K’un kaldirildig1 hesaplanmuistir.
Bitkilerin biyotik ve abiyotik streslere karsi
direncinin arttirilabilmesi i¢in optimum
miktarda K ile beslenmesi o6nemlidir.
Ozellikle zeytin agaclarinda su etkinliginin
diizenlenmesinde 6nemli rol oynayan K’un

bitkilerde noksanlik esigine gelmeden
uygulanmasi ve yaprak K
konsantrasyonlarmin  yeterlilik ~ limit
degerlerinin tizerinde tutulmasi iklim krizi
ile micadelede ¢ok Onemli rol
oynamaktadir.

KAYNAKLAR

Anonim, 2010. Tirk standartlar
enstitiisi, Yaghh  tohumlar —  yag

muhtevasinin tayini (Referans Yontem) (TS
EN ISO 659) Temmuz 2010. Necatibey
Cad. No.112. Bakanliklar — Ankara.

Anonim, 1993. Zeytincilik aragtirma
enstitlisli, bolge yaprak ve toprak analiz
laboratuvari survey c¢aligsmalari kesin sonug
raporu, Bornova, [zmir.

Bouyoucos, G.J. 1951. A Recalibration
of the hydrometer method for making
mechanical analysis of soil. Agronomy
Journal, 43: 434-438.

Bremner, J.M. 1965. Total nitrogen in
methods of soil analysis (ed: C. A. Black).
Part I1.

Carson, P.L. 1980. Recommended
potassium test. In: Recommended chemical
soil test procedures for the north central
region. Rev. Ed. North Central Regional
Publication No: 221, North Dakota Agric.
Exp. Stn. North Dakota State University.
Fargo. USA. 20-21p.

Caglar, K.O. 1949. Toprak bilgisi.
Ankara Universitesi Yayinlari. No:10,
Ankara, 68-72s.

Colak Esetlili, B., Pekcan, T., Aydogdu,
E., Telli Karaman, H., Yaman, S., Merken,
O., Giiler, A. 2021. Zeytinde (Olea
europaea cv. Ayvalik) farkli potasyumlu
giibre uygulamalarinin verim ve zeytinyagi
icerigi lizerine etkisi. ISPEC Journal of
Agricultural Sciences, 5(1):118-126.

Dikmelik, U. 1984. Farkli yaslardaki
“memecik” zeytin agaclarinda dane ve
budama artiklar1 ile topraktan kaldirilan

739

azot, fosfor ve potasyum miktarinin
saptanmasi. Zeytincilik Arastirma Enstitiisii
Ulkesel Zeytincilik Arastirma  Projesi
Sonug Raporu, Bornova, Izmir.

Eryiice, N. 1979. Ayvalik bolgesi yaglik
zeytin ¢esidi yapraklarinda bazi besin
elementlerinin bir vegetasyon periyodu
icindeki degisimleri. Ege Universitesi Fen
Bilimleri Enstitiisti. Doktora Tezi.

FAO, 2021. Food and agriculture
organization of the united nations statistics.
web: http://www.fao.org/faostat3.fao.org/d
ownload/Q/QC/E (Erisim Tarihi:
19.02.2021).

Fox, R.L., Aydeniz, A., Kacar, B. 1964.
Soil and tissue tests for predicting olive
yields in Turkey. Emp. Journ. Exp. Hort. 32
(125): 84-91.

Giiner, H., 1969. Zeytinin kimyasal
yaprak yapist ile iirlin verimi arasindaki
iliskilere dair bir arastirma, E.U. Ziraat
Fakiiltesi Yayinlari, Yayin No: 155, Izmir.

Giizel, N., Giiliit, K,Y. Biiyiik, K. 2002.
Toprak verimliligi ve gilibreler “bitki besin
elementleri yonetimine giris”. Cukurova
Universitesi Ziraat Fakiiltesi Genel Yayin
No0:253, Yardimci Ders Kitaplart Yayin
No:11-22. Basim No:6, Adana, s:268-292.

Haspolat G., Y. Nikpeyma, 2009.
Gemlik zeytin ¢esidinde biyolojik olarak
selatize edilmis KNOgz (Potasyum Nitrat),

ZnSO4 (Cinko Siilfat) ve MgSO4’lin
(Magnezyum Stilfat) yapraktan
uygulanmasinin ve plastik malg

uygulamasinin meyve verimine etkisi,
K.S.U. Doga Bilimleri Derg.,12(2): 26-35s

Haberman, A., Dag, A., Shtern, N.,
Zipori., Erel., R., Gal, A. B., Yermiyahu, U.
2019. Long-term impact of potassium
fertilization on soil and productivity in
itensive olive cultivation. Soil and plant
nutrition. Agronomy, 9(9): 525-535.

Igngnacio, S. 1969. ElI Abanado del
Divo. Madrid.

Jackson, M.L. 1962. Soil chemical
analysis. Prentice Hall Inc. Eng. Cliffs.
Newyork. U.S.A., 183-187p.

Kacar, B., Fox, R.L. 1966. Boron status
of some Turkish soils. University of



ISPEC Tarim Bilimleri Dergisi, 5(3): 728-740, 2021

Ankara, Yearbook of the faculty of
Agriculture, Ankara, 9-11.

Kacar, B. 2012. Temel bitki besleme,
Nobel Yayin No: 206, Ankara, ISBN 978-
605-133-108-9 s:139.

Kacar, B., Inal, A. 2008. Bitki analizleri,
Nobel Yayin No: 1241, Ankara, s: 171-212.

Kacar, B. 1995. Bitki ve topragin
kimyasal analizleri, 11l. Toprak analizleri.
A.U. Ziraat Fakiiltesi Yaymlari, No: 3,
Bizim Biiro Basimevi, Ankara, 217-254s.

Kacar, B. 1972. Bitki ve topragin
kimyasal analizleri, I1. Bitki analizleri, A.U.
Ziraat Fakiiltesi Egitim, Arastirma ve
Gelistirme Vakfi Yaynlari, No: 3 Bizim
Biiro Basimevi, Ankara, s: 646.

McLean, EO. 1982. Soil pH and lime
requirement in methods of soil analysis (A.
L. Page et al. editor). Part II. 2" American
Society of Agronomy Inc. Publisher,
Madison, Wisconsin, U.S.A., 199-224p.

Morettini, A. 1950. Olivi cultura.
R:E:D:A: Roma. Editoria. Le Degli
Agricoltori. Roma.

Olsen, S.R., Cole, C.V., Watanabe, F. S.,
Dean, H.C. 1954. Estimation of available
phosphorus in soils by extraction with
sodium bicarbonate. U.S. Dept. of Agr.
Vir., Washington D.C.. U.S.A., 139-141p.

Ozbek N 1981. Meyve agaglarinin
giibrelenmesi. T.O.K.B. Ankara. p.280

Ozilbey, N. 1997. Zeytinde baz1 bitki
bliyime diizenleyicilerin ve  yaprak
giibrelerinin mahsul miktar1 ve kalitesine
etkileri iizerine bir arastirma. Doktora Tezi,
[zmir.

Pekcan., T., Turan, H.S., Aydogdu, E.,
Colak Esetlili, B. 2013. Uslu ve Domat
zeytin ¢esitlerinde iiriin ile kaldirilan besin
elementlerinin mevsimsel degisimi. 6.
Ulusal Bitki Besleme ve Giibre Kongresi.
Genisletilmis  Ozetleri  Kitabi.  03-07
Haziran, s: 335-338, Nevsehir.

Pekcan, T., Colakoglu, H., Turan. H.S.,
Yavuz. N. 2004. Ege ve Marmara
bolgesindeki zeytinliklerin toprak
ozellikleri ve mineral giibrelemenin verim
tizerine etkisi. Tiirkiye 3. Ulusal Giibre
Kongresi. Tarim-Sanayi-Cevre. Bildiriler

740

Kitabi. Cilt: 1. 11-13 Ekim 2004, s: 277-
284, Tokat.

Pekcan, T., Aydogdu, E., Turan, H.S.
2020. Zeytin (Olea europaea)
meyvesindeki bitki besin maddelerinin
degisimi. Harran Tarim ve Gida Bilimleri
Dergisi, 24(4): 475-483.

Saykhul, A., Chatzissavvidis, C.,
Dimassi, K. 2014. Growth and nutrient
status of olive plants as influenced by foliar
potassium applications, Journal of soil
science and plant nutrient. Vol 14. No
3.ISSN 0718-9516

Seferoglu, S. 1996. Ayvalik ve Edremit
yoresinde  yetistirilen ayvalik  zeytin
cesidinin beslenme statiisii ile kimi 6geleri
arasindaki iliskiler. E.U.Z.F. Doktora Tezi,
Bornova-izmir. s:80-88.

Sibbett, G.S., Ferguson, L. 2002.
Nitrogen, boron, and potassium dynamic in
‘on' vs 'off' cropped manzanillo olive trees
in California, USA. Acta Hort. 586: 369-

373.
Soil Survey Manual, 1951. U.S.
Department of agriculture handbook.

Washington. U.S.A.. 18:235p.

Soyergin, S. 1993. Bursa yoresi gemlik
cesidi zeytinlerinin bazi besin elementleri
dcerigi ve bu elementlerin mevsimsel
degisimleri, atatiirk bahge kiiltiirleri merkez
arastirma enstitiisti, doktora tezi, Yalova.

TUIK, 2021. Tiirkiye istatistik kurumu,
bitkisel iiretim istatistikleri,
web:http://tuik.gov.tr/Prelstatistik Tablo.do
?1stab_1d=1073 (Erigim Tarihi:
19.02.2021).

Villalta, L.C.L. 1997. Technique de la
production. In Encyclopédie Mondiale de

I’olivier. ler eds, Conseil Oléicole
International. 145-194.
Zarcinas, B.A., Cartwright, B.,

Spauncer, L.P. 1987. Nitric acid digestion
and multielement analysis of plant materail
by inductively coupled plasma
spectrometry. Commun. Soil Sci. Plant
Anal., 18: 131-147.

Zincircioglu, N. 2018. Domat zeytin
cesidinde meyve yaprak besin elementleri
degisimlerinin incelenmesi. Ziraat Fakiiltesi
Dergisi, 55(2): 146-152.



ISPEC Tarim Bilimleri Dergisi
5(3): 741-749, 2021
© Telif hakki ISPEC e aittir

Arastirma Makalesi

Masoud HAMIDI 2
Giilean DEMIROGLU TOPCU%**

'Ege Universitesi, Fen Bilimleri

Enstitiisii, [zmir

2Ege Universitesi, Ziraat Fakiiltesi
Tarla Bitkileri Bolimii, {zmir

1aORCID: 0000-0001-5280-2214
’ORCID: 0000-0002-5978-4183

*Sorumlu yazar:

gulcan.demiroglu.topcu@ege.edu.tr

DOI
https://doi.org/10.46291/ISPECJASvV

ol5iss3pp741-749

Al (Received): 08/05/2021
Kabul Tarihi (Accepted): 10/06/2021

Anahtar Kelimeler
Agronomik 6zellikler, birlikte ekim
sistemi, pamuk, soya

Keywords
Agronomical characteristics, cotton,
intercropping, soybean

ISPEC Journal of Agr. Sciences
5(3): 741-749, 2021
Copyright © ISPEC

Research Article

E-ISSN:2717-7238

www.ispecjournal.com

Pamuk (Gossypium hirsutum L. ) ve Soya (Glycine max L. )’nin
Birlikte Ekiminin Verim ve Baz1 Agronomik Ozellikler Uzerine
Etkisi

Ozet

Bu arastirma, pamuk (Gossypium hirsutum L.) ve soya (Glycine max
L.)’nin birlikte ekiminin verim ve bazi agronomik ozellikler iizerine
etkisinin belirlenmesi amaciyla Ege Universitesi Ziraat Fakiiltesi Tarla
Bitkileri Boliimii deneme tarlasinda 2018 yilinda yiiriitilmustiir.
Arastirmada, pamuk “Lima” ¢esidi ile “Mona” soya ¢esidi materyal
olarak kullamilmistir. Tesadiif bloklari deneme desenine gore dort
tekerriirlii olarak yiiriitiilen denemede a) yalin pamuk tek sirali (70 cm
sira arasi), b) yalin pamuk iki sirali (105-35 cm), ¢) bir sira pamuk +
bir sira soya (35 cm), d) iki sira pamuk + iki sira soya (35 cm), e) yalin
soya (70 cm)) ekilmislerdir. Calismadan elde edilen verilere gore,
pamukta bitki boyu 65.25- 72.85 cm, bitki koza sayis1 9.00-13.95
adet/bitki, kiitli verimi 185.90-471.00 kg/da arasinda bulunmustur.
Soyada bitki boyu 61.95-70.55 cm, verim 241.63-452.83 kg/da
arasinda degismistir. Pamukta en iyi sonuglar yalin pamuk iki sirali
ekim seklinden (bitki boyu 72.85 cm, bitki koza sayis1 13.95 adet/bitki,
kiitlii verimi 471 kg/da), soyada ise soya yalin ekiminden (bitki boyu
70.15 cm, tane verimi 452.83 kg/da) elde edilmistir. Farkli ekim
oranlarinda AEO (Alan Esdegerlik Oran1) degerinin 1.15-1.55 arasinda
degisim gosterdigi belirlenmistir. Calismada en iyi ekim sisteminin iki
sira soya ve iki sira pamuk sekli olarak tespit edilmistir.

The Effects of Intercropping Cotton (Gossypium hirsutum L.)
With Soybean (Glycine max L.) on Yield and Some
Agronomical Characteristics

Abstract

Cotton (Gossypium hirsutum L. ) and soybean (Glycine max L.)
intercropping systems research was conducted in 2018 at Ege
University Faculty of Agriculture. The research was conducted within
the Field Crops Department in order to determine the effects of
intercropping of cotton and soybean on yield and some agronomical
characteristics. In this study, cotton ‘Lima’ variety and soybean
‘Mona’ variety were used as plant materials. Experiment was
conducted in a RCBD (Randomized Complete Block Design) in four
replication. Cotton and soybean planting patterns were; a) sole cotton
(70 cm spaced single rows), b) sole cotton (105-35 cm spaced double
rows strips), c) cotton intercropped with soybeans in a 1:1 row ratio
(35 cm spaced rows), d) cotton intercropped with soybean in a 2:2 row
ratio (35 cm spaced rows) and e) sole soybean (70 cm spaced rows).
According to the average data that obtained from this study, plant
height of cotton ranged between 65.25-72.85 cm, bolls plant™ of cotton
ranged between 9.00- 13.95, seed cotton yield ranged between 185.90-
471.00 kg da’™. Plant height of soyben ranged between 61.95-70.55 cm,
seed yield of soybean ranged between 241.63-452.83 kg da™*. The best
results in cotton were generally obtained from the sole cotton 105-35
cm spaced double rows strips and in soybean, obtained from sole
soybean planting. It was determined that LER (Land Equivalent Ratio)
value ranged between 1.15-1.55 at different planting systems. It was
concluded that the cotton intercropped with soybean in a 2:2 row ratio
would be useful.
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GIRIiS
Farkl1 sanayi alanlarinda (tekstil, yem ve
yag) kullanmilan Pamuk, (Gossypium

hirsutum L.) (Wegier ve ark., 2016), hem
diinyada hem de iilkemizde sentetik elyaf
iretim ve kullaniminin yayginlagsmasina
ragmen, ekonomik o6nemini Kkoruyan bir
bitkidir. Soya, birim alanda diger
iiriinlerden daha fazla protein ve yag iireten,
yetistiriciligi kolay olan tek yillik bir
bitkidir.  Ayrica,  ¢esitli  formlarda
kullanilan, besleyici 6zellige sahip, cok
yonlii bir gida {iriinii olan soya, et yerine ve
bir dereceye kadar da siit yerine
degerlendirilebilen bir {rlindiir. Diinya
niifusunun ve dolayisiyla gida ve lif
talebinin, Oniimiizdeki yillarda hizla artis
gosterecegi Ongoriilmekte ve bu artisin
ozellikle arazi kullanimi acgisindan bir
rekabet yaratacagi diisiiniilmektedir. Bu

nedenle pamuk yetistirme alanlarinin
arttirllmas1  diisiincesinin ~ uygulamaya
gecirilmesinin yerine, ¢cOziim

olusturabilmesinin daha avantajli olacagi,
pamuk bitkisinin birlikte ekim sisteminin
uygulanabilirliginin artacagi
beklenmektedir ~ (Solidaridad,  2016).
Stirdiiriilebilir tarim; en azindan prensipte,
dogay1, tarim sistemlerinin tasarlanmasi
icin  bir model olarak kullanmay1
amaglamaktadir.  Siirdiirtilebilir  tarimin
temel prensibi, ¢esitliligi yaratmak ve
sirdiirmektir.  Cesitliligi  ve istikrar
destekleyen uygulamalardan biri de birlikte
ekim sistemleridir (Preston, 2003). Birlikte
ekim sistemi, bir biiylime mevsimi boyunca
tarlaya ekilmis iki veya daha fazla tiriiniin
coklu lretim sistemi olarak
tanimlanmaktadir. Siraya birlikte ekim
sistemi, karisik ekim, serit birlikte ekim
sistemi ve sonradan araya ekim, birlikte
ekim sistemlerinin en énemlisidir (Mousavi
ve Eskandari, 2011). Modern tarimin ortaya
citkmasi ile birlikte ekim sistemlerinin
uygulanabilirligi yok olmaya baslamistir
(Anders ve ark., 1996). Buna ragmen
giinimiizde, birlikte ekim sistemleri,
diinyanin  bircok tropikal bdlgesinde,
ozellikle kiiciik olcekli geleneksel cifteiler
tarafindan yaygin olarak uygulanmaktadir.
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Geleneksel ¢ok tiriinlii tiretim sistemlerinin,
diinya gida kaynaklarinin hala %15-20'sini
sagladigi tahmin edilmektedir (Lithourgidis
ve ark., 2011). Birlikte ekim sisteminin
verim  stabilitesi tek {irlin  {iretim
sisteminden daha yiiksektir (Hunady ve
Hochman, 2014; Raseduzzaman ve Jensen,
2017; Caihong ve ark., 2015). Birlikte ekim
sisteminde, olumsuz  rekabet etkisi
nedeniyle verim azalmasi, allelopatik etkisi,
ekim, bakim ve hasat islemler icin
makinelerin serbest kullaniminda tikaniklik
yaratmast ve yeterli kaynaga sahip biiyiik
ciftcilere daha az fayda saglamaktadir.
Ancak, birlikte ekim sistemleri organik ve
geleneksel ciftciler tarafindan yaygin olarak
uygulanmadan  6nce, Onemli Olcilide
aragtirmaya ihtiya¢ oldugu bilinmektedir
(Machado, 2009). Aynmi alanda ve ayni
zamanda birden fazla bitkinin birlikte
yetistirilmesi olarak tanimlanan birlikte
ekim, slrdurilebilir tarim  teknikleri
icerisinde yer alan ¢esitlendirilmis bir tarim
teknigidir. Es zamanl iki bitkinin birlikte
yetistirilmesinin en belirgin iistiinliigii birim
alandan elde edilen toplam {irtindeki
artislardir.  Calismada, birlikte  ekim
sistemlerindeki pamuk (Gossypium
hirsutum L.) ile soya (Glycine max L.)
bitkilerine ait verim ve bazi agronomik
ozelliklerin belirlenmesi amaglanmustir.

MATERYAL ve YONTEM
Materyal

Calisma 2018 yilinda Ege Universitesi
Ziraat Fakiiltesi Tarla Bitkileri Boliimii
deneme alanlarinda yuriitilmustiir.
Arastirmada materyal olarak Tarim ve
Orman Bakanlig1 Nazilli Pamuk Arastirma
Enstitiisii Midirligin’den temin edilen
“Lima” pamuk (Gossypium hirsutum L.)
cesidi ile Polen Tohumculuk ve Tarim
Uriinleri San. ve Tic. Ltd. Sti.’den temin
edilen ”Mona” soya (Glycine max L.)
cesidi kullanilmustir.
Yontem

Deneme, tek faktorlii ve tesadiif bloklari
deneme desenine gore 4 tekerriirlii olarak
kurulmustur. Farkli  birlikte  ekim
sekillerinin uygulandigi denemede pamukta
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iki farkli ekim sekli uygulamasi 70 cm sira
aralikl tek sira pamuk ve 105 cm aralikli 2
sirali ekim sekilleri (35 ecm - 105 cm)
seklinde yapilmistir. Birlikte ekimde ise
soya belirtilen modeller arasinda ekilmistir.
Ekim isleminde parsellerin boyu 3 m, eni
ise 2 m’dir (3x2= 6 m? — yalin ekimlerde her
parselde 4 sira, birlikte ekimlerde her

parselde toplam 8 sira). Her parsel ve
bloklar arasinda 1 metrelik yollar
birakilmistir.  Bitkilerin  ekimleri elle
gergeklestirilerek tohumlarin tlizerleri 1-2
cm toprakla kapatilmistir.  Ardindan
parseller yagmurlama sulama yontemiyle
sulanmistir (Cizelge 1).

Cizelge 1. Denemenin ekim sekilleri

No. Bitki Ekim sekli Kisaltma Sira arasi (cm)
1 Pamuk Tek sirali PAM-1 70
2 Pamuk Iki sirali PAM-2 35-105
3 Soya Yalin soya S 70
4 1 pamuk+ 1 soya Birlikte ekim PS (1-1) 35
5 2 pamuk+ 2 soya Birlikte ekim PS (2-2) 35

Deneme alaninda toprak tava geldiginde
1 Mayis 2018 tarihinde pullukla 20-25 cm
derinlikte iki kez siiriiliip freze ¢ekilmis ve
ekimden yaklasik 10 giin 6nce tohum yatagi
hazir hale getirilmistir. Deneme planina
uygun  olarak  parselasyon  islemi
gerceklestirilmistir. Ekilecek tohum
miktari, ekim islemi Oncesi her tiire ait
¢imlenme ylizdeleri ve 1000 tane agirligina
gore hesaplanarak her parsele atilacak
tohum miktar1 belirlenmistir. Pamuk ve
soya tohumlarmin ekimi 16 Mayis 2018
tarihinde, saf olarak 4 kg/da havsiz pamuk
tohumu ve 8 kg/da soya tohumu olacak
sekilde gerceklestirilmistir. Pamuk ekimi
islemleri, 70 cm sira aralikli tek sira pamuk
ve 105 cm aralikli 2 sirali ekim sekilleri (35
cm-105 cm), uygulanmistir. Soya tohumlari
ise birlikte ekim sistemindeki modeller
arasma ekilmistir. Ekim iglemlerinin
ardindan parseller yagmurlama sulama
yontemiyle sulanmistir. Denemede yabanci
ot miicadelesinde ilk capalama; fidelerin
dort gergek yaprakli oldugu donemde elle
yapilmustir. ikinci ¢apalamada seyreltme
islemi de yapilmistir. Pamukta beyaz sinek
zararma kars1 02 Agustos 2018 tarihinde 1
kez Goldplan 20 S P (40 g/da) insektisit
uygulanmistir. Denemedeki tiim parsellere
8 kg/da N, 8 kg/da P20s ve 8 kg/da K20
gelecek sekilde 15-15-15 taban giibresi
ekim Oncesi uygulanmis, yalin ekilen soya
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parsellerine ise 5 kg/da N hesabiyla 15-15-
15 giibresi verilmistir. Saf soya parselleri
disinda pamuk ile birlikte ekim sistemi
parsellerine ise ¢igeklenme baslangicinda
saf olarak 10 kg/da N gelecek sekilde
%46’k iire giibresi verilmistir. Denemede
pamuk hasat islemi el ile yapilmistir.
Birinci el 10.09.2018, ikinci el 26.09.2018
ve Tlglincii el ise 30.09.2018 tarihinde
gerceklestirilmistir. Soyada ise baklalarin
olgunlastigi 10.10.2018 tarihinde hasat
yaptlmigtir.  Calismada;  bitki  boyu,
bitkideki koza sayisi, kiitlii pamuk verimi,
cirgir randimani, lif verimi, soya verimi,
alan esdegerlik oram1 gibi Gzellikler
incelenmistir. Bitki boyu (cm); her pamuk
parselinde rastgele segilen 10 adet bitkide,
vegetatif gelisiminin durdugu donemde,
kotiledon yapraklarin ¢iktigi noktadan, tepe
noktasina kadar olan mesafe Olgiiliip,
ortalamast alinarak kaydedilmistir. Tek
bitkide koza sayis1 (adet): Hasattan 6nce her
parselde tesadiifi olarak secilen 10 bitkide
koza sayimi1 yapilmis ve ortalamasi alinarak
elde edilmistir.  Kiitli verimi (kg/da):
Deneme parselinin ortasindaki iki sirada
elde edilen kiitli pamuk miktar1 dekara
cevrilerek hesaplanmigtir. Lif verimi (kg)
parselin ortasindaki iki siradan elde edilen
lif verimi hesaplanirken cir¢ir randimani
(%) 1se parselin ortasindaki iki siradan hasat
edilen kiitlii pamuklar, ¢ir¢irdan gegirilerek
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lif ve tohumlara ayrilarak Cir¢ir Randimani
(%) = [Toplam Lif Miktar1 (g) / Toplam
Kiitlii Miktar1 (g)] x 100 formiili ile
hesaplanmistir. Alan esdegerlik orant ise, A
irlinlin birlikte ekim sistemindeki verimini
/ A {riniin tek irlin dretim sisteminde
verimi + B {rlinin Dbirlikte ekim
sistemindeki verimini / B {iriiniin tek {irtin
iretim sisteminde verimi formiilii ile
belirlenmistir.

BULGULAR ve TARTISMA
Pamuk (Gossypium hirsutum L. )
Bitki boyu

Pamuk ve soyanin birlikte ekiminin bitki
boyu iizerine etkilerine ait varyans analiz
sonuclar1 Cizelge 2’de verilmistir. Cizelge
incelendiginde; pamukta bitki boyu tizerine
ekim gekillerinin etkilerinin %35 olasilik
diizeyinde onemli oldugu goriilmektedir.
Denemede elde edilen sonuglara gore,
ortalama bitki boyu 67.89 cm oldugu
saptanmistir. Pamukta ekim sekilleri
arasinda en fazla bitki boyu 72.85 cm PAM-
2 ekim seklinden elde edilmistir. PAM-1,
PS (1-1) ve PS (2-2) ise istatistiki olarak
onemli farkliliklar gostermemistir. Elde
ettigimiz bulgular maksimum bitki boyunun
iki swrali yalin pamuk ekiminden elde
edildigini gostermistir. Bazi1 arastirmalarda
(Karademir ve ark., 2007; Polat, 2015;
Kakag, 2018) farkli bolgelerde pamuk
bitkisinin boyunun 80-116 cm arasinda
degistigi bildirilmistir. Bu ¢alismadan elde
edilen bulgular, Copur (1999), Khan ve ark.
(2001) ve Oad ve ark. (2007) ve Koken
(2017)’nin  sonuglar1  ile  paralellik
gostermektedir.
Koza sayisi

Pamuk ve soyanin birlikte ekiminde tek
bitkide koza sayis1 lizerine etkilerine ait
verilerin varyans analiz sonuglar1 Cizelge
2’de verilmistir. Cizelge incelendiginde,
pamukta tek bitkide koza sayis1 lizerine
ekim sekillerinin etkilerinin %5 olasilik
diizeyinde o6nemli oldugu goriilmektedir.
Denemede elde edilen sonuglara gore,
ortalama koza sayis1 12.01 adet/bitki oldugu
belirlenmistir. Pamukta ekim sekilleri
arasinda en fazla koza sayisi, 13.95
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adet/bitki ile PAM-2 ve 13.65 adet/bitki ile
PAM-1 ekim sekillerinden, en diisiik koza
sayist ise 9.00 adet/bitki ile PS (1-1) ekim
seklinden elde edilmistir. Elde edilen
bulgular, yalin pamuk ekimlerinde tespit
edilen koza sayis1 bakimindan, Khan ve ark.
(2001), Oad ve ark. (2007), Khargkharate
ve ark. (2014), Copur (1999), Polat (2015),
Koken (2017) ve Kaka¢ (2018)’in elde
etmis  oldugu bulgular ile uyum
gostermistir. Bazi arastirmalarda (Angrej ve
ark., 2014; Karademir ve ark., 2007) farkli
bolgelerde tek bitkide koza sayisinin 13.33-
33.30  adet/bitki  arasinda
belirtilmistir.
Kiitlii verimi

Pamuk ve soyanin birlikte ekiminin
kiitlii verimi iizerine etkilerine ait varyans
analiz sonuglar1 Cizelge 2’de verilmistir.
Cizelge 2 incelendiginde, pamukta kiitlii
verimi lizerine ekim sekillerinin etkilerinin
%35 olasilik diizeyinde o©nemli oldugu
goriilmektedir. Elde edilen sonuglara gore,
ortalama kiitli verimi 323.98 kg/da’dur.
Pamukta ekim sekilleri arasinda en fazla
kiitlii verimi 471.00 kg/da ile PAM-2 ekim
seklinde, en diisiik kiitli verimi ise 185.9
kg/da ile PS (1-1) ekim seklinden elde
edilmistir (Cizelge 3). Elde edilen bulgular
Oad ve ark. (2007) ve Khargkharate ve ark.,
(2014)’in  sonuglart  ile  paralellik
gostermektedir. Buna karsin Khan ve ark.
(2001), pamuk, siyah mercimek, boriilce ve
soya ile birlikte ekilen pamukta kiitlii
veriminin degigmedigini  bildirmislerdir.
Ayn1 zamanda elde ettigimiz sonuglar,
Copur (1999), Polat (2015) ve Koken
(2017y’in  sonuglar1  ile  uyumluluk
gostermistir. Buna karsilik Kakag¢ (2018),
pamukta kiitli veriminin 449.38-621.97
kg/da arasinda degistigini bildirmistir.
Circir randimani

Pamuk ve soya’nin birlikte ekimin ¢ir¢ir
randimani {izerine etkilerine ait varyans
analiz sonuglar1 Cizelge 2’de verilmistir.
Cizelge 2 incelendiginde, pamukta cirgir
randiman1  {izerine ekim  sekillerinin
etkilerinin 6nemsiz oldugu goriilmektedir.
Elde edilen sonuglara gore, ortalama girgir
randimant  %43.92°dir. Pamukta ekim

o

degistigi
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sekilleri arasinda en fazla ¢ir¢ir randimani
%45.46 ile PAM-1 ekim seklinde, en diisiik
cirgir randimani ise, %43.08 ile PS (2-2)
ekim seklinden elde edilmistir. Elde edilen
bulgular, Karademir ve ark. (2007) ve Sadik
(2016)’nin  bulgularindan daha yiiksek
bulunmustur.
Lif verimi

Pamuk ve soyanin birlikte ekimin lif
verimi {lizerine etkilerine ait varyans analiz
sonuglart Cizelge 2’de verilmistir. Cizelge
incelendiginde, pamukta lif verimi iizerine

ekim sekillerinin etkilerinin %35 olasilik
diizeyinde Onemli oldugu goriilmektedir.
Elde edilen sonuglara gore, ortalama lif
verimi 142.34 kg/da’dir. Pamukta ekim
sekilleri arasinda en fazla lif verimi 205.56
kg/da ile PAM-2 ekim seklinde, en diisiik lif
verimi ise, 81.33 kg/da ile PS (1-1) ekim
seklinden elde edilmistir (Cizelge 3). Elde
edilen bulgular, Karademir ve ark. (2017)
ve Atas (2008)’in sonuglari ile paralellik
gostermektedir.

Cizelge 2. Farkli ekim sekillerinin pamukta bazi agronomik &zellikler iizerine etkilerine iligkin
varyans analiz sonuglari

VK SD BB TBKS KV CR___LV
Tekerriir 3 10.343  0.142 350402 3449 160578
Ekim sekilleri 3 46449 21102 55681988 4457 10399757
Hata 9 2154 0.140 104.020 1822 36.284
Genel 15

*0.05 diizeyinde 6nemli, BB= Bitki Boyu, TBKS= Tek Bitkide Koza Sayisi, KV= Kiitlii Verimi, CR= Cir¢ir Randimani, LV= Lif Verimi

Cizelge 3. Pamukta incelenen bazi agronomik 6zelliklere ait degerler

Ekim sekilleri BB TBKS KV CR LV
PAM-1 67.25b 13.65a 296.72 ¢ 45.46 a 135.00 ¢
PAM-2 72.85a 13.95a 471.00 a 43.62 ab 205.56 a
PS (1-1) 65.25b 9.00c 185.90d 43.51 ab 81.33d
PS (2-2) 66.20 b 11.45b 342.30b 43.08 b 147.46 b
BB= Bitki Boyu, TBKS= Tek Bitkide Koza Sayis1, KV= Kiitlii Verimi, CR= Cir¢ir Randimani, LV= Lif Verimi
Soya (Glycine max L.) caligmalarda  soyanin, birlikte  ekim
Bitki boyu sisteminde yalin ekimlere gore daha yiiksek
Pamuk ve soyanin birlikte ekiminin bitki boyuna ulasildigr bildirilmigtir.

soyada bitki boyu iizerine etkilerine ait
verilerin varyans analiz sonuglar1 Cizelge
4’te verilmistir. Soyada, bitki boyu {izerine
ekim sekillerinin etkisi %5 diizeyinde
onemli bulunmustur (Cizelge 4). Elde
edilen sonuglara gore, ortalama bitki boyu
67.55 cm oldugu saptanmistir. Soyada ekim
sekilleri arasinda en fazla bitki boyu 70.55
cm ile PS (2-2) ve 70.15 cm ile yalin soya
ekim seklinde, en diisiik bitki boyu ise 61.95
cm ile PS (1-1) ekim seklinden elde
edilmistir (Cizelge 5). Soya ve PS (2-2)
ekim sekillerinde elde edilen bitki boylari
istatistiki  olarak ~ 6nemli  farkliliklar
gostermemistir. Daha  Once  yapilan

745

(Erdogdu, 2004 ve Sabanci, 2015). Khan
and Khaliq (2004b) tarafindan yapilan bir
caligmada da pamuk ile soyanin birlikte
ekiminde  soyanin  bitki  boyunun
etkilenmedigi ifade edilmistir. Elde edilen
sonuglara gore, ortalama bitki boylari
Boydak (1997), Dolap¢t (2012), Baris
(2016), Yildirim ve Ilker (2018) ve Erbil
(2020)’in sonuglari ile  paralellik
gostermistir.  Buna  karsilik,  farkhi
bolgelerde yapilan bazi arastirmalarda, soya
bitki boyunun 77.3-136.1 cm arasinda
degistigi (Karasu ve ark., 2002; Sincik ve
ark., 2008; Yetgin, 2008; Yaramanci, 2009;
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Karagiil ve ark., 2011; Acar, 2015; Oner ve
Aykutlu, 2017) bildirilmistir.

Soya verimi

Pamuk ve soyanin birlikte ekiminin soyada
verim lizerine etkilerine ait varyans analiz
sonuglar1 Cizelge 4’te verilmistir. Cizelge
incelendiginde, soyada verim iizerine ekim
sekillerinin etkisi %5 olasilik diizeyinde
onemli ¢ikmistir. Elde edilen sonuglara
gore, ortalama verim 357,38 kg/da’dir.
Soyada ekim sekilleri arasinda en fazla
verim 452.83 kg/da ile yalin soya ekim
seklinde, en diisiik verim ise, 241.63 kg/da

ile PS (1-1) ekim seklinde elde edilmistir
(Cizelge 5). Elde edilen bulgular, Khan and
Khalig (2004b), Kebebew (2014), Sabanci
(2015), Oner ve Aykutlu (2017), Karagiil ve
ark. (2011), Dolap¢i1 (2012), Mert (2015) ve
Yildirim ve Ilker (2018)’in sonuglar ile
uyum gostermistir. Ancak, yapilan bazi

arastirmalarda  farkli  bolgelerde soya
veriminin  151.1-345.5 Kkg/da arasinda
degistigi  bildirilmistir (Boydak, 1997,

Karasu ve ark., 2002; Sincik ve ark., 2008;
Yetgin, 2008; Yaramanci, 2009; Baris,
2016).

Cizelge 4. Farkli ekim sekillerinin soyada bazi agronomik 6zellikler {izerine etkilerine iliskin varyans
analiz sonuglari

VK SD Bitki Boyu Verim
Tekerriir 3 1.71 649.21
Ekim gekilleri 2 9424 45841.71
Hata 6 4.92 225.26
Genel 11

*0.05 diizeyinde 6nemli

Cizelge 5. Soya’da incelenen bazi agronomik 6zelliklere ait degerler

Ekim sekilleri Bitki boyu Verim AEO
S 70.15a 452.83 a -
PS (1-1) 61.95 b 241.63 ¢ 1.15
PS (2-2) 70.55a 377.68 b 1.55
AEO (Alan esdegerlik orani) sekilleri arasinda da en yliksek AEO degeri
Birlikte ekim sistemlerinin 1.55 ile PS (2-2) ekim sisteminden elde

performansini tek {Uriin {iretim sistemi ile
karsilastirmak icin kullanilan bu yontemde
AEO=1 oldugunda; birlikte ekim
sistemlerinin avantajinin tek iriin liretim
sistemine  gore  olmadigi, AEO>1
oldugunda, birlikte ekim sistemlerinin
avantajli oldugu, AEO<I oldugunda ise
dezavantajli oldugu anlamina gelmektedir
(Preston, 2003). Bitkide yaprak alanini ve
indeksini belirlemek bitkilerin fotosentetik
veriminin degerlendirilmesinde, biyotik ve
abiyotik mahsul hasarinin belirlenmesinde
onemli bir kriterdir (Kizilge¢i ve ark. 2021).
Pamuk ve soyanin birlikte ekiminin AEO
degerleri Cizelge 5’de verilmistir. PS (1-1)
ve PS (2-2) ekim sekilllerinde AEO>1
oldugu igin bu ekim sekillerinin avantajl
oldugu anlasilmaktadir. Bu iki ekim
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edildigi i¢in PS (2-2) ekim seklinin, birlikte
ekimde kullanilmasinin yararli olacagi
anlagilmaktadir.

SONUC ve ONERILER

Sonu¢ olarak pamukta ekim sekilleri
arasinda en fazla bitki boyu 72.85 cm ile
PAM-2 ekim seklinde elde edilmistir.
Pamukta bitki boyu bakimindan PAM-1, PS
(1-1) ve PS (2-2) ekim sekilleri arasinda ise
istatistiki  olarak ~ 6nemli  farkliliklar
gorilmemistir. Pamukta ekim sekilleri
arasinda en fazla koza sayisi 13.95
adet/bitki ile PAM-2 ekim seklinde, en
diistik koza sayisi ise, 9.00 adet/bitki ile PS
(1-1) ekim seklinden elde edilmistir.
Pamukta en fazla kiitlii verimi 471.00 kg/da
ile PAM-2 ekim seklinden, en diisiik kiitlii
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verimi ise, 185.90 kg/da ile PS (1-1) ekim
seklinde tespit edilmistir. Soyada ekim
sekilleri arasinda en fazla bitki boyu 70.55
cm ile PS (2-2) ekim seklinde, en diisiik
bitki boyu ise, 61.95 cm ile PS (1-1) ekim
seklinde elde edilmistir. Soyada en fazla
verim 452.83 kg/da yalin soya ekim
seklinde, en diisiik verim ise, 241.63 kg/da
PS (1-1) ekim seklinde gozlenmistir.
Calismanin AEO (alan esdegerlik orani)
degeri incelendiginde, birlikte ekim
sekillerinde AEO degerinin 1’in iistiinde
oldugu saptanmistir. En fazla toplam verim
2 sira pamuk+ 2 sira soya ekim seklinden
elde edilmis ve denemenin en az 2 yil daha
yiiriitiilmesi ile daha saglikli sonuclarin elde

edilmesine olanak sunacagi kanaatine
varilmistir.
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Tillo Su Evleri

Ozet

Suyun kit oldugu ve ilk yerlesim yerlerinin bulundugu
Mezopotamya bolgesinde, tarihinin degisik donemlerinden kalan,
yillardir islevini siirdiiren, evrensel bir kiiltiir mirasi niteliginde
olabilecek su depolama yapilar1 bulunmaktadir. Mezopotamya
bolgesinde yer alan Siirt’in Tillo ilcesinde tarihi belirlenememis
farkli su depolama yapilar1 tespit edilmistir. Bolge insaninin,
dogayla kurdugu iliskide karsilastigi su sorununu ¢oziimlemede
iirettigi bu yapilar birer kiiltiirel peyzaj 6gesidir. Bu calismada,
bolge halkinin kendi yontemleriyle gelistirdigi su hasadi yapilari
hakkinda bilgi verilmistir. Halk tarafindan su evleri olarak
tanimlanan ve yiizyillardir kullanilan bu kiiltiirel peyzaj yapilari,
gelisen teknoloji ve belediyecilikle beraber terk edilmistir.
Giinimiizde Tillo’da tespit edilen ve tamamen terk edilen s6z
konusu su yapilari, 6zellikle su kitligi yasadigimiz bu dénemlerde
suyun degerinin daha iyi anlasilmasi, korunmasi ve tasarruflu
kullanimi i¢in 6nem arz etmektedir. Bu su yapilar1 ayn1 zamanda
'su bilincinin' agilanmasinda basat bir bilesen olarak kullanilabilir.

Traditional Water Storage Houses in Tillo / Siirt

Abstract

In the Mesopotamia region, where water is scarce and where the
first settlements are located, there are water storage structures from
different periods of its history, which have been functioning for
years and can be considered a universal cultural heritage. In Tillo
district of Siirt province which is located in the Mesopotamian
region, different water storage structures with an undetermined date
have been identified. These structures, which are produced by the
people of the region to solve the water problem they encounter in
their relationship with nature, are cultural landscape elements. In
this study, information was given about the water harvesting
structures developed by the people of the region with their own
methods. These cultural landscape structures, which are defined as
water houses by the public and used for centuries, have been
abandoned with the developing technology and municipality.
Today the subject water structures, which have been identified and
completely abandoned in Tillo, are important for a better
understanding of the value of water, its protection and its efficient
use, especially during these times of water scarcity. These water
structures can also be used as a dominant component in instilling
‘water consciousness'.
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GIRIiS

Insanlarin yerlesik hayata gectigi ilk
giinden bu yana su; en degerli, en gerekli ve
en Onemli dogal kaynaktir. Bu yiizden
insanoglu da yerlesim alanlarini belirlerken
yeterli ve nitelikli yiizey sularina yakininda
konumlanmaya Ozen gdstermistir. Daha
sonra Medeniyetine avantajlar saglamak
icin bu su kaynaklarina hakim olmak igin
depolama konusunda birgok ¢6ziimler
gelistirmistir  (Simonds, 1983). Artan
nufiisa paralel olarak suya ihtiyaci artmis ve
buna bagli suyu depolama i¢in gelistirilen
coziimlerde farklilasmistir. Toplumlar su
kaynaklarinin kullanimi ve depolanmasinda
cografi, kiiltiirel ve toplumsal 6zelliklerdeki
farkliliklara bagli olarak su kaynaklarinin
kullanoma  yonelik  kendi  depolama
politikalarmi1  gelistirmiglerdir ~ (Antrop,
2004; Sahin, 2016; Sahin, 2018). Diinyanin
kurak ve yari-kurak iklim kusaklarinda yer
alan bolgedeki yerlesim birimlerinde su
kaynaklarina ulagmasindaki sitintilar su
depolama konusunda daha yaratici ve
kendilerine 6zgii yerel depolama ¢6ziimleri
gelistirmislerdir. Endiistri Devrimi’nden
sonra miihendislik alanindaki gelismelere
paralel  olarak, suyun  tizerindeki
hakimiyette biiyliik bir degisime yasandi.
Gelisen miihendislige bagl olarak suyun
depolanma ve tasinma sekli de degisti.
Artan bu hakimiyete bagl olarak kentlerin
kurgusu  ve  gelisimlerinde  biiyilik
degismeler oldu. Bu yeni degismelere
paralel olarak su depolama ile ilgili yeni
mekan tipleri ve alt yap1 olanaklar ortaya
cikti ve eski gelistirilen yerel suyun
depolanma ve taginma sekillerinin bazilari
zaman iginde terk edildi (Ozis ve ark., 2008;
Sahin, 2016; Sahin, 2018). Anadolu’da
tarihinin farkli doneminden kalan, bazilar
yiizlerce, hatta binlerce yildir islevini
sirdiiren, evrensel bir kiltir miras:
niteligindeki su depolama yapilari diinyanin
en onde gelen agik hava miizelerinden biri
niteligindedir. Bu su depolama yapilar
arasinda; barajlar, kanallar, kargir mecralar,
su kemerleri, tiineller, akarsulari tiinel gibi
orten yapilar, cesitli tiirde borular, kent
hazneleri, sarniglar gibi, yapilar
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bulunmaktadir (Ozis ve ark., 2008). Kentsel
altyapinin bir pargasi olan su peyzajlari, bir
taraftan insanoglu icin suyun kiiltiirel
onemini ifade ederken diger taraftan, doga
ile insan ve arasindaki etkilesimle tretilen
yap1 olarak, ge¢misten gelip miras olarak
anilan, toplumun degerlerini yansitan ve
gelecegine yon vermek icin kullanilabilecek
bu eserler Kkiiltirel miras olarak ta
tanimlanmaktadir.

Bu calismada, kurak ve yagish bir
bolgede bulunan Siirt’in Tillo ilgesi de
gecmisten bugiine gelmis olan toplum su
sikintis1  problemini ¢6zmek i¢in kendi
cografyasina uygun olarak su depolama i¢in
gelistirilen bazi su yapilar bulunmaktadir.
Bunlar; kar kuyular1 ve bolgeye 6zgii bir
yapt olan su evleridir. Calismada bolgeye
Ozgii olan “Su Evi” olarak bilinen su
depolama yapilar1 hakkinda bolge halki ile
yapilan goriisme ve analizlerden elde edilen
bilgiler verilmistir.

MATERYAL ve YONTEM
Arastirmanin materyalini Siirt iline bagh
Tillo  ilgesi  olusturmaktadir.  Tillo,

Mezopotamya ve Anadolu arasinda dogal
siir olusturan Giineydogu Toroslarin kenar
kivrimlart kusaginda kurulmus kiigiik bir
Anadolu ilgesidir. Ilge, Siirt kent
merkezinin yaklasik 7 km kuzeydogusunda
bulunmaktadir.  Tillo’nun da  iginde
bulundugu ydrenin yerlesme tarihi M.O.
3000 yillarina kadar uzamaktadir. Ozellikle
Mezopotamya’da  niifusun  artmasiyla,
Suriye gegitlerinden ve Zagros vadilerinden
gecgerek bolgeye gelen topluluklar yagamsal
faaliyetleri i¢in yorede bugiin varligin
devam ettiren yerlesmelerin bulundugu
alanlara  yerlesmislerdir ~ (Ozgen ve
Karadogan, 2009). llgenin  deniz
seviyesinden ortalama 1160 m, Siirt’ten ise
300 m yiiksekliktedir. Mut (2020) Tillo
ilgesinde  karasal  iklim  Ozellikleri
goriilmekte, yazlar sicak ve kurak, kislari
soguk ve kar yagishi gecmektedir. Ilge
yerylizii  bakimindan  hafif  engebeli
sekildedir. Ilgenin cevresi tatl su kaynaklari
bakimindan zengin olmasina ragmen
ilgenin su kaynag yetersizdir (Ege, 2019).
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Yagslar Tillo ilgelerinde batidan doguya
dogru artmakta, genellikle yagmur ve kar
olarak yagmaktadir. Sekil 1’e baktigimizda

caligma alaninin yillik yagis ortalamasinin
yaklagik olarak 718-1011 mm oldugu
goriilmektedir.

Aciklamalar
Yillik Yagis Ortalamas: (mm)
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Sekil 1. Tillo ilgesinin yillik ortalama yagis haritas1 (Mut, 2020)

flgeye, en fazla yagis ocak, subat, mart ve
nisan ayinda diismektedir. En az yagisin ise
haziran, temmuz, agustos ve eyliil ayinda
diistiigii gbzlemlenmistir. Calisma
alanindaki sicaklik ortalamasi da goz
onlinde bulunduruldugunda, sicakliklarin
arttigin ~ aylarda  yagislarin  azaldig
goriilmektedir. Bu sebeple ge¢miste Tillo
halki ihtiyag duyulan suyun yagislar ile
karsilanamadigindan,  yagisin  oldugu
aylarda suyu depolamak amacli su hasadi ve
depolama yontemi olarak su evleri
gelistirmistir.
Su Evleri

Ilgenin cografi konumu, iklim sartlari
gibi durumlar burada ge¢misten bugiine su
sikintilarinin yasanmasina sebep
olmaktadir. Mut (2020)’e gore Tillo halki,
dogal smirlandirmalarin ortaya c¢ikardigi
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giicliiklerden dolayr genellikle su hasadina
yakin yerlesmeye miisait yerlerde yerlesim
alanlar1  kurmuslardir. Halkla yapilan
goriismelerde tarihi belirlenmeyen Sultan
Memduh Hazreti Tiirbesi arkasinda bulunan
yamaclarda halk arasinda “Su Evleri”
olarak adlandirilan su depolam yapilari
bulunmaktadir. Yapilara,; medivenle
inilmesi, odalara boliinmiis olmasi ve tsti
kapali olmasindan dolayr su evi olarak
tanimlanmustir (Sekil 2). Tillo kentinin arazi
kullanim haritasina  bakildiginda insa
edilmis bu yapilar VI ve VII sinif araziler
tizerinde oldugu gozlemlenmektedir (Sekil
3). Bu tiir araziler fazla egimli olup, siddetli
erozyona maruzdur. Calisma alaninda bu
sinif arazilerin bulundugu yerler dik
yamaglidir ve buralarda yer yer Quercus
ssp. L. (Mese) agaglari goriilmektedir.
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Calisma alaninda onlarca su evi degerlendirilmeye alinmustir.
bulunmakta ancak arazinin yapisindan ve Degerlendirmede yapimin tarihi ebatlari
tahribattan  dolayr sadece 7 tanesi hakkinda bilgi derlenmistir.
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Tablo 1. Su evlerinin yaklasik 6l¢iileri

Su Evleri Tarihi Oda sayis1 Alan (m?) En (m) Boy (m)
Tillo-1 Bilinmemektedir 2 oda 12 4 3

Tillo-2 Bilinmemektedir 2 oda 12.5 5 2.5

Tillo-3 Bilinmemektedir 2 oda 12 4 3

Tillo-4 Bilinmemektedir 2 oda 6 3 2

Tillo-5 Bilinmemektedir 3 oda 20 8 2.5

Tillo-6 Bilinmemektedir 2 oda -6 -2 -3

Tillo-7 Bilinmemektedir 2 oda 18 6 3

Yap1 tirbeye en yakin konumlanan kullanilmaktaymis. 2 oda arasinda

Tillo-1 Su Evi dir. Yapi, i¢ kismina
baktifimizda 2 adet odanin bulundugu
goriilmektedir. Calisma alanindaki rehberin
verdigi bilgilere gore; bu 2 oda; ge¢miste
bacanin oldugu oda su toplama odasi (Sekil
3) diger oda ise erzak depolamak ig¢in

Sekil 3. Su ev

Ry L
inin genel goriintiisii
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genellikle yiiksek esiklik yapilmis ya da su
odasi diger odaya gore daha derin kazilmas.
Bu sayede su diger odaya c¢ok zor
tagsmaktaymis. Ancak su an kullanilmadig
icin erzak odasinda ¢opler birikmis

durumdadir.
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1 numarali evin giris kapisinda yoreye
0zgli yabani incir bitkisi bulunmaktadir
(Sekil 4). Koklerinin igeride oldugunu
gordiiglimiiz bu bitki heniiz giris kapisini
kapatmamistir. Ancak yine de igeride
coplerin birikmesine de engel olamamuistir.
Kap1 giris ve c¢ikisinin rahat olmasi
amaciyla da 2 adet basamak tas1 kap1 oniine

Sekil 4. Su evin kap1 girisi ve adim tasi

Sekil 5.6 nuarah evin kapl girisi
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konumlandirilmistir. 2, 3, 4, 6 ve 7 numarali
evler de ilk ev gibi 2 odadan olusmaktadir.
Tiim evler kullanilmadig i¢in icerisinde su
birikmis ve ¢oplerle kapli sekildedir. 6
numarali evin kapt ve bacasi tamamen
bitkilerle, taslarla kaplanmis ve artik su
almaz durumdadir (Sekil 5 ).
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7 numarali evin kap1 girisi  ise
bakimsizliktan dolay1 genislemis ve bacayla
birlesmis durumdadir (Sekil 6). Bu evde de

su birikintisi, ¢opler ve yabani bitkiler
tamamen igeriyi kaplamis sekildedir (Sekil
7).

Sekil 7. 7 numarali evin i¢ goriintiisii

5 numaral1 ev ise digerlerinden farkli olarak
3 odadan olusmaktadir. Bu evin su odasinin
geride olmasindan dolayr su bacasi kapi
girisinden biraz daha uzaga agilmistir (Sekil
8). Arastirmanin yapildigi giinde 1 odada su
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bulunmasi ve diger odalarin igerisinde
sadece bitki ve ¢Oplerin olmasindan dolay1
2 odanin erzak deposu 1 odanin ise su
deposu olarak kullanildig
distintilmektedir.



ISPEC Tarim Bilimleri Dergisi, 5(3): 757-765, 2021

Calisma fotograflart 2019 yilinin eyliil
aymnda c¢ekildigi donemde yapilarda su
bulunmakta ve evin i¢i serin oldugu tespit

edildi.

SONUC

Suyun kit oldugu ve ilk yerlesim
yerlerinin ~ bulundugu  Mezopotamya
cografyasinda, tarithinin degisik
donemlerinden kalan, yillardir islevini
surdiiren, evrensel bir kiiltir mirasi
niteliginde olabilecek “Tillo Su Evleri” su
depolama  yapilaridir. Mezopotamya
cografyasinda olan Siirt ili Tillo ilgesinde
tarihi tespit edilmeyen farkli su depolama
yapilar1 bolge insanini, dogayla kurduklari
iliskide karsilastig1 su sorunun
coziimlemede Trettigi bu ¢oOziimdir ve
kiiltiirel peyzaj 6gesi olarak tanilanabilir.
Bolgenin sahip oldugu; dogal, bilimsel,
estetik  tarihi, etnolojik ve ekolojik
degerlerine yeni bir deger olarak
eklenebilir. Bolge cografyasinin kiiltiirel ve
toplumsal ozelliklerinin etkisiyle
sekillenmis olan bu su depolama yapilart
kentsel kiiltiirel peyzaj 6gesi olarak anitsal
ozellikleri 6n planda olmasa da miitevazi ve
basit goriiniimii yapilar olarak dikkati
cekmektedir. Derlenen bilgiler bolgenin
kiiltirel peyzaj degerleri ile dengeli bir

' ekll 8. 5 numaral evin kap
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diyalog olmasi igin gerekli bilgiler ortaya
konulmustur. Tillo’da tespit edilen su
yapilar, bolgede gittikge azalan suyun
degerinin, daha iyi anlasilmasi, korunmasi
ve tasarrufu kullanimi i¢in 'su bilincinin'
olusturulmasinda  kullanilabilecek  bir
bilesen olarak degerlendirilebilir.

Tillo ilgesinde ge¢mis yillarda kullanilmis
olan bu evler su hasadi i¢in geleneksel bir
yontem olarak kabul edilebilir. Unutulan bu
kiiltirel alan  restore edilip  halka
anlatildiginda halkin ge¢miste o yerle olan
iliskisini anlamas1 ve yerle adiyet hissinin
olusmasi ve tarihle bag kurmasina katki
saglayarak ortak kiiltiirel bir devamlilik
olusacaktir.
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