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Ozet

Bu calisma, Trakya Bolgesinde iyi tarim uygulamasi yapan ve yapmayan tarim isletmelerini
kapsamaktadir. Calismanin temel amaci, iyi tarim uygulamasi yapan ve yapmayan isletmelerin tarimsal
yeniliklerin benimsenmesi yéninden karsilastiriimasidir. Kirklareli, Edirne ve Tekirdag illerinde tam sayim
yontemine gore iyi tarim uygulamasi yapan 43 dreticiyle ve ayni sayida iyi tarim uygulamasi yapmayan Uretici
ile anket calismasi yapilmistir. Analizlerde, iyi tarim yapan ve yapmayan gruplar icin elde edilen kesikli veriler ki
kare testine tabi tutularak gruplar arasinda farklihk olup olmadig incelenmistir. Ureticilerin ilgili yeniliklerin
benimsenmesini ortaya koymak amaciyla oncelikle yenilikler belirlenmis olup her reticiye uygulamis oldugu
yenilikler dogrultusunda puanlar verilmistir. Bu puanlama indeks haline getirildikten sonra bitin Ureticiler
“yiiksek dizeyde yenilikgiler” ve “disiik diizeyde yenilikgiler” olmak lizere iki alt gruba ayrilmistir. lyi tarim
uygulayan Ureticilerin %25.58'i, iyi tarim uygulamayan Ureticilerin %51.16’si disik dizeyde yenilikgiler olarak
belirlenmistir. lyi tarim uygulayan Ureticilerin %74.42’si iyi tarim uygulamayan Ureticilerin %48.84’u yiiksek
diizeyde yenilikgiler olarak tespit edilmistir. lyi tarim uygulayan ve uygulamayan ireticiler arasindaki yenilikgilik
diizeyine gore farklihgin istatistiki olarak 6nemli olup olmadigini tespit etmek Uzere yapilan ki kare testi
sonucunda, %5 (p=0.015) anlam diizeyinde farklik oldugu belirlenmistir. lyi tarim uygulayan (reticilerin
tarimsal vyeniliklere karsi tutumu daha olumlu olarak belirlenmistir. Bu baglamda, 6ncelikle iyi tarim
uygulamalarinda destek miktarinin artirilmasina ¢ahisilmalidir. Ayrica, iyi tarim drlinlerinin pazar kosullarinin
iyilestirilmesinde yarar bulunmaktadir.

Anahtar kelimeler: lyi tarim uygulamalari, tarimsal yenilik, Trakya, yenilikcilik indeksi

Comparison of the Farmers Applying and Not Applying Good Agricultural Practices in terms
of the Adoption of Agricultural Innovations in Thrace Region

Abstract

This study includes the farms which applied and did not apply good agricultural practices in Thrace
Region. The basic purpose of this study is the comparison of the farms applying and not applying good
agricultural practices in terms of the adoption of the agricultural innovations. According to full enumeration
method, the 43 producers who applied good agricultural practices were interviewed and data were gathered
by using questionnaire method in Kirklareli, Edirne and Tekirdag provinces. In the same provinces, the same
survey was also conducted with the same number of producers which did not apply good agricultural practices.
During the analyzes of the data, for the groups applying and not applying GAP were subjected to Chi-Square
Test and the differences between the groups were observed. The innovations were determined in order to
introduce the adoption of the farmers to the innovations and scores were given to each farmer towards the
innovations. This grading was transformed to indexes and the farmers were divided into two groups such as
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low level innovators and high level innovators. 25.58% of the farmers applying good agricultural practices and
51.16% of the farmers not applying good agricultural practices were determined to be low level innovators.
74.42% of the farmers applying good agricultural practices and 48.84% of the farmers not applying good
agricultural practices were determined to be high level innovators. As a result of the chi square test which was
done in order to determine the difference between the farmers applying and not applying good agricultural
practices according to the innovativeness level statistically, it was determined that the difference between the
farmers was statistically significant in 5% significance level. The attitude of the farmers applying good
agricultural practices to the agricultural innovations was determined more favorable. First of all, the subsidy
amounts in good agricultural practices must be increased. Besides, marketing conditions of good agricultural

products must be improved.

Key words: Good agricultural practices, agricultural innovation, Thrace, innovativeness index

Giris

Uygulanan grup veya bireyler tarafindan
yeni olarak algilanan bir obje, uygulama veya fikir
yenilik olarak adlandinlmaktadir. Birey igin
algilanan bir yenilik onun reaksiyonlarinin sinirini
belirlemektedir.  Fikir, birey icin vyeni gibi
goriinliyorsa, o fikir bir yeniliktir (Tathdil, 1997). Bir
sosyal sistem icerisinde yeniliklerin benimsenme
orani  farkhdir (Rogers, 1995). Benimsenme
oranlarinin farkli olmasinin sebepleri yeniliklerin
karakteristikleri ile aciklanabilir. Bunlar; yeniligin
avantaji, yeniligin uygunlugu, yenligin karmasikligi,
yeniligin denenebilirligi, yeniligin gdzlenebilirligidir.

GiUnUmuziin en belirgin 6zelliklerinden birisi
teknolojinin hizla degismesidir. Uretim yéntemleri
ve teknikleri sirekli olarak gelismekte ve tarimsal
Uretimin her asamasinda birgok teknolojik yenilik
reticilerin  kullanimina sunulmaktadir (Tathdil,
1997). Teknoloji ile tanisma ve yeni teknolojilerin
yayllmasi tarimsal kalkinmayi saglayan unsurlardan
birisidir. Tarimsal kalkinma genellikle Uretimi
arttirmak icin giftcilerin kabul ettigi teknolojinin
diizeyi olarak anlasilmaktadir. Tarimsal kalkinma
teknik bilgi ve yeniliklerin c¢iftciye yonelmesi ve
kabull strecidir (Kizilaslan, 2009).

Tarimsal yenilikler tarimsal (iretim silirecinde
kullanilan yeni veya gelistirilmis girdileri ve
yontemleri kapsar. Yeni bir tohumluk gesidi, yeni
bir glibre ¢esidi ve toprak islemede yeni bir yontem
olarak verilebilir. Bunlar {retimi ya da verimi
arttirici teknik ya da uygulamalardir. Ele alinan
teknik ya da uygulama yayimci igin yeni olmayabilir
ancak burada 6nemli olan nokta, Uretici agisindan
yeni olmasidir (Tathdil, 1997). Tarimsal yeniliklerin
benimsenmesi ve yayilmasi teknoloji transferinin
hizlandirilmasini  ve teknoloji Uretiminin daha
yararl hale getirilmesini saglamaktadir. Son yillarda
her alanda teknolojik ilerleme kaydeden Turkiye,
tarim politikalarini da bu gelisme ile paralel
sirdlirmektedir. Tarimsal amagh yapilan tim proje
ve calismalar teknoloji ile desteklendigi slrece
basariya ulasmaktadir. Yeni bir fikrin, bilginin veya
yeniligin bireyler ya da toplumlar arasinda
yayllmasi ve benimsenmesi ¢esitli  bilimsel
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disiplinlerin  konulari icine girmektedir (Tatldil,
1997).

Tlrkiye’de ve dinyada tarimsal yeniliklerin
benimsenmesi konusunda arastirmalar yapilmistir.
Kashem ve Islam (1999), farkh niteliklere sahip
kirsal kadin ve erkegin ciftlik aktivitelerinde yerel
teknoloji kullanimlarini, Turkyilmaz ve ark. (2003),
Aydin ilinde sut sigirciigl yapan isletmelerin
yenilikleri benimseme dizeylerini, Yiksel (2009),
kooperatife liye olan ve olmayan ve siit sigirciig
yapan isletmelerin tarimsal yenilikleri benimseme
yoéniinden kargilastirmasini, Oztiirk (2010), Isparta
ilinde kiraz isletmelerinde yeniliklerin benimsenme
durumunu, Boz ve ark. (2011), Turkiye’nin Dogu
Akdeniz Bolgesinde siit (reticileri arasinda
yenilikleri ve en iyi yonetim uygulamalarinin
benimsenmesini, Erem Kaya (2011), kirsal kadinin
tarimsal  yenilikleri  benimsemesini  etkileyen
faktorleri, Karabat ve ark. (2013), Ege, Marmara ve
Akdeniz Bolgeleri bagcihk isletmelerinde
Ureticilerin yenilikleri benimseme ve memnuniyet
diizeylerini, Oztirk ve Yalgin (2014), izmir ve

Manisa illerinde zeytin vyetistiren isletmelerde
yeniliklerin benimsenme dizeylerini
arastirmiglardir. Karakus (2016), Konya ilinde
Ureticilerin  yeniliklere karsi olan ilgileri ve

benimseme egilimlerini belirlemistir.

Tarimsal yayim faaliyetlerinde etkinligin
saglanmasinda ve yapilan arastirmalarin amacina
ulasmasi icin  tarimsal yeniliklerin  ciftciler
tarafindan benimsenmesi ve uygulanmasi oldukca
onemli bir konudur. Bu noktadan hareketle, Trakya
Bolgesinde iyi tarim uygulayan ve uygulamayan

Ureticilerin  tarimsal vyenilikleri benimseme ve
uygulama durumlari  incelenerek yenilikgilik
dizeyleri belirlenmis ve Uretici gruplarinin

karsilastirmasi yapilmistir. Arastirma sonucunda,
Uretici gruplarinin  tarimsal yeniliklere olan
tutumlari belirlenerek, elde edilen sonuglar 1siginda
oneriler gelistirilmistir.
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Materyal ve Yontem
Materyal

Arastirmanin  ana materyalini  Kirklareli,
Edirne ve Tekirdag illerinde iyi tarim uygulayan ve
uygulamayan (Ureticilerle yapilan anket galismalari
olusturmustur. Bununla  birlikte  arastirma
konusuyla ilgili olarak daha 6nce yapilmis olan yerli
ve vyabanci c¢alismalar ve istatistiklerden de
yararlaniimgtir.

Yontem
Orneklemede kullanilan metot

Kirklareli, Edirne ve Tekirdag illerinde tam
sayim yontemine gore, iyi tarim uygulamasi yapan
43 dreticisinin tamamiyla anket galismasi
yapilmistir.  Galismada, iyi tarrm yapan ve
yapmayan isletmelerin kargsilastirilabilmesi igin,
ayni bolgede ve ayni sayida, benzer Ozellikte iyi
tarim yapmayan Uretici ile de anket calismasi
yapilmistir.

Verilerin analizinde kullanilan metot
Elde edilen verilerin analizinde ortalama,

ylizde gibi basit hesaplama ve gapraz tablolardan

Cizelge 1. Yenilikgilik indeksi degerleri

faydalanilmistir. Analizlerde, iyi tarim yapan ve
yapmayan gruplar icin elde edilen kesikli veriler ki
kare testine tabi tutularak gruplar arasinda farklilik
olup olmadigi incelenmistir.

Ureticilerin ilgili yeniliklerin benimsenmesini
ortaya koymak amaciyla 6ncelikle yenilikler
belirlenmis olup her (reticiye uygulamis oldugu
yenilikler dogrultusunda puanlar verilmistir (Cizelge
1). Bu puanlama indeks haline getirildikten sonra
bitlin Ureticiler “yiksek diizeyde yenilikgiler” ve
“dusuk diizeyde yenilikgiler” olmak lzere iki alt
gruba aynlmistir (Ozkaya, 1996). Yenilikgilik indeksi
su sekilde hesaplanmistir.

UAMP
UATP = Ureticinin aldigi toplam puan
UAMP = Ureticinin alabilecegi maksimum

UATP
Yenilikgilik indeksi = ( ) * 100

puan

Yenilikcilik indeksi %50’den az olan Ureticiler
disiik duzeyde yenilikgiler, yenilikgilik indeksi
%50’den yiiksek olan (reticiler yuksek dizeyde
yenilikgiler olarak kabul edilmistir.

Damla sulama uygulama

Evet 5 puan
Hayir 0 puan
Tarim sigortasi yaptirma

Evet 5 puan
Hayir 0 puan
Yiksek sistem bagcilik uygulama

Evet 5 puan
Hayir 0 puan
Toprak analizi yaptirma

Evet 5 puan
Hayir 0 puan
Hibrit sebze tohum/fide yetistirme

Evet 5 puan
Hayir 0 puan
Ortii alt: yetistiriciligi yapma

Evet 5 puan
Hayir 0 puan
Sertifikali tohum kullanma

Evet 5 puan
Hayir 0 puan
iyi tarim uygulama

Evet 5 puan
Hayir 0 puan
Sulama yontem ve miktarlari ile ilgili tarimsal kuruluglardan bilgi alip uygulama

Evet 5 puan
Hayir 0 puan
Gilibreleme ve ilaglama ile ilgili tarimsal kuruluglardan bilgi alip uygulama

Evet 5 puan
Hayir 0 puan
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Bulgular ve Tartisma

Ureticilerin tarimsal yenilikleri benimseme ve

uygulama diizeyi

Ureticilerin tarimsal yenilikleri uygulama
durumlarina gore dagilimi Cizelge 2'de verilmistir.

Trakya bolgesinde iyi tarim uygulayan Ureticilerin
%76.74'U, iyi tarim uygulamayan (Ureticilerin ise
%65.12'si bazilarini uyguladiklarini belirtmislerdir.
Her iki grupta yer alan (Ureticilerin %27.91'i
tamamini uyguladiklarini ifade etmislerdir.

Cizelge 2. Ureticilerin tarimsal yenilikleri uygulama durumlarina gére dagilimi

Ureticilerin tarimsal iTU yapan iTU yapmayan Toplam
yenilikleri uygulama isletme sayisi Isletme % Isletme %
durumu sayisl sayisi
Hig 0 0.00 1 2.33 1 1.16
Bazilarini 33 76.74 28 65.12 61 70.93
Tamamini 10 23.26 14 32.56 24 27.91
Toplam 43 100.00 43 100.00 86 100.00

Ureticilerin tarimsal yenilikleri 6grenme
kaynaklari da arastinlmistir (Cizelge 3). lyi tarim
uygulayan dreticilerin %65.12'si tarimsal yenilikleri
tarim tegkilati elemanlarindan, %51.16's1 gorsel

uygulamayan (reticilerin %72.09'u tarim teskilati
elemanlarindan, %58.14'G  goérsel  basindan,
%37.21'i koydeki diger ciftcilerden 6grendiklerini
ifade etmislerdir.

basindan, %44.19'u onder ciftgilerden, iyi tarim

Gizelge 3. Ureticilerin tarimsal yenilikleri 6grenme kaynaklari

Ureticilerin tarimsal yenilikleri 6grenme il tlTU yapan i lI'I;U yapmayan il tTopIam
kaynaklari etme % sletme % 2letme %*
sayisi sayisl sayIsi
Tarim teskilati elemanlari 28 65.12 31 72.09 59 68.60
Gorsel basin (TV, radyo vb.) 22 51.16 25 58.14 47 54.65
Onder ciftgiler 19 44.19 13 30.23 32 37.21
Koydeki diger iftciler 14 32.56 16 37.21 30 34.88
Internet 18 41.86 12 27.91 30 34.88
Yazil basin 14 32.56 8 18.60 22 25.58
Tarim fuari 3 6.98 5 11.63 8 9.30
Universite 4 9.30 2 4.65 6 6.98
Arastirma enstitlsi 3 6.98 2 4.65 5 5.81
Akrabalar 4 9.30 0 0.00 4 4.65
Ozel firma ve bayiler 2 4.65 2 4.65 4 4.65
Muhtar 3 6.98 0 0.00 3 3.49
Uretici birlikleri 0 0.00 2 4.65 2 2.33
Ziraat odasi 1 2.33 0 0.00 1 1.16

*: Birden fazla secenek isaretlenmistir.

Ureticilerin yeni bir tarimsal yatirim, teknolojiyi hemen kabul ettiklerini belirtmislerdir.
teknolojiye yoénelik tutumlarina gore dagilimi Her iki grupta yer alan Ureticilerin ise %43.02'si ise
Cizelge 4'te verilmistir. lyi tarm uygulayan koydeki diger Ureticilerin tutumlarina gore
ureticilerin  %53.49'u, iyi tarim uygulamayan davrandiklarini ifade etmiglerdir.
treticilerin ise %51.16'si yeni bir tarimsal yatirrm ve
Cizelge 4. Ureticilerin yeni bir tarimsal yatirim, teknolojiye yénelik tutumlarina gére dagilimi

iTU iTU Topl
Yeni bir tarimsal yatirim, teknolojiye cletme yapan i letmeyapmayan i Ietm:p am
yonelik tutum 2 % 3 % ? %
sayisi sayisl sayisi

Hemen kabul ederim 23 53.49 22 51.16 45 52.33
Koyde!<| diger Ureticilerin kabul etmesini 20 46.51 17 3953 37 43.02
beklerim
Herkes kab'ul ettikten sonra en son ben 0 0.00 4 9.30 4 465
kabul ederim

Toplam 43 100.00 43 100.00 86 100.00
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Ureticilerin  damla  sulama  uygulama
durumlarina gore dagilimi Cizelge 5'te verilmistir.
Ureticilerin %53.49'u damla sulama
uygulamadiklarini ifade etmislerdir. Damla sulama

uygulamayan Ureticilerin %87.50'si gerek
gormediklerini, %12.50'si ise arazilerinin damla
sulama igin uygun olmadigini belirtmislerdir.

Cizelge 5. Ureticilerin damla sulama uygulama durumlarina gére dagilimi

iTU yapan iTU yapmayan Toplam
Damla sulama uygulama isletme % isletme % isletme %
sayisi sayisl sayisl
Evet 23 53.49 23 53.49 46 53.49
Hayir 20 46.51 20 46.51 40 46.51
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Arazim s6z konusu yenilik icin uygun degil 17 85.00 18 90.00 35 87.50
Gerek gormiyorum 3 15.00 2 10.00 5 12.50
Toplam 20 100.00 20 100.00 40 100.00
Ureticilerin ~ tarim  sigortasi  yaptirma Tarim sigortasi yaptirmayan (reticilerin
durumlarina gore dagilimi Cizelge 6'da verilmistir. %23.53'U maddi imkanlarinin yetersiz oldugunu,
iyi tarim uygulayan Ureticilerin %34.88’i, iyi tarim %70.59'u gerek gormediklerini, %2.94'G  bilgi
uygulamayan Ureticilerin %44.19’u tarim sigortasi eksiklerinin oldugunu belirtmislerdir.
yaptirmadiklarini belirtmislerdir.
Cizelge 6. Ureticilerin tarim sigortasi yaptirma durumlarina gére dagilimi
iTU yapan iTU yapmayan Toplam
Tarim sigortasi yaptirma durumu isletme o isletme % isletme %
sayisi sayisi sayisi
Evet 28 65.12 24 55.81 52 60.47
Hayir 15 34.88 19 44.19 34 39.53
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Yayim elemanlari yeteri kadar ilgilenmiyor 1 6.67 0 0.00 1 2.94
Bilgi eksikligim var 0 0.00 1 5.26 1 2.94
Maddi imkanlarim yetersiz 4 26.67 4 21.05 8 23.53
Gerek gérmiiyorum 10 66.67 14 73.68 24 70.59
Toplam 15 100.00 19 100.00 34 100.00
Ureticilerin yiiksek sistem bagcilik uygulama Toprak analizi yaptirmayan (reticilerin

durumlari da incelenmistir (Cizelge 7). lyi tarim
uygulayan Ureticilerin ~ %65.12'si, iyi tarim
uygulamayan Ureticilerin %74.42’si yiksek sistem
bagcilik uygulamadiklarini belirtmislerdir.

Yiksek sistem bagclik uygulamayan
Ureticilerin %41.67'si arazilerinin yiiksek sistem
bagcilik igin uygun olmadigini,%36.67'si gerek
gérmediklerini, %8.33'0  maddi imkanlarinin
yetersiz  oldugunu, %6.67'si arazilerinin az
oldugunu, %5'i bagcilik faaliyetlerinin olmadigini
beyan etmislerdir.

Ureticilerin toprak analiz  yaptirma
durumlari da incelenmistir (Cizelge 8). lyi tarim
uygulayan  {reticilerin ~ tamami, iyi tarim

uygulamayan (Ureticilerin %69.77’si toprak analizi
yaptirdiklarini ifade etmislerdir.
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%76.92'si gerek godrmediklerini, %7.69'u maddi
imkanlarinin yetersiz oldugunu, %7.69'u
arazilerinin az oldugunu, %7.69'u arazilerinin uygun
olmadigini ifade etmislerdir.

Ureticilerin  hibrit sebze  tohum/fide
yetistirme durumlarina gore dagilimi Cizelge 9'da
verilmistir. lyi tarim  uygulayan {reticilerin
%79.07’si, iyi tarim uygulamayan {reticilerin

%79.07’si  hibrit sebze tohum/fide vyetistiriciligi
yapmadiklarini  belirtmislerdir.  S6z  konusu
uygulamayl yapmayan Ureticilerin =~ %58.82'si
arazilerin s6z konusu yenilik i¢cin uygun olmadigini,
%39.71'i gerek gormediklerini, %1.47'si arazilerinin
az oldugunu belirtmislerdir.
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Cizelge 7. Ureticilerin yiiksek sistem bagcilik uygulama durumlarina gére dagilimi

iTU yapan iTU yapmayan Toplam
Yiksek sistem bagcilik uygulama durumu isletme % isletme % isletme %
sayisi sayisl sayisl
Evet 15 34.88 11 25.58 26 30.23
Hayir 28 65.12 32 74.42 60 69.77
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Bilgi eksikligi 1 3.57 0 0.00 1 1.67
Maddi imkanlarim yetersiz 2 7.14 3 9.38 5 8.33
Arazim az 2 7.14 2 6.25 4 6.67
Arazim s6z konusu yenilik i¢in uygun degil 8 28.57 17 53.13 25 41.67
Gerek gormiyorum 12 42.86 10 31.25 22 36.67
Bagcilik faaliyetim yok 3 10.71 0 0.00 3 5.00
Toplam 28 100.00 32 100.00 60 100.00
Gizelge 8. Ureticilerin toprak analizi yaptirma durumlarina gére dagilimi
iTU yapan iTU yapmayan Toplam
Toprak analizi yaptirma durumu isletme sayisi % Isletme % Isletme %
sayisl sayisl
Evet 43 100.00 30 69.77 73 84.88
Hayir 0 0.00 13 30.23 13 15.12
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Maddi imkanlarim yetersiz 0 0.00 1 7.69 1 7.69
Arazim az 0 0.00 1 7.69 1 7.69
Arazim sovz. konusu yenilik icin 0 0.00 1 769 1 769
uygun degil
Gerek gérmiyorum 0 0.00 10 76.92 10 76.92
Toplam 0 0.00 13 100.00 13 100.00
Cizelge 9. Ureticilerin hibrit sebze tohum/fide yetistirme durumlarina gére dagilimi
Hibrit sebze tohum/fide yetistirme iclet ITU yapan i llTU yapmayan il Toplam
durumu sletme % sletme % sletme %
sayisi sayisi sayisl
Evet 9 20.93 9 20.93 18 20.93
Hayir 34 79.07 34 79.07 68 79.07
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Arazim az 1 2.94 0 0.00 1 1.47
Arazim s6z konusu yenilik icin uygun degil 13 38.24 27 79.41 40 58.82
Gerek gérmiyorum 20 58.82 7 20.59 27 39.71
Toplam 34 100.00 34 100.00 68 100.00
Ureticilerin  6rtii alti yetistiriciligi  yapma uygulamayan Ureticilerin  %48.84’G  sertifikali

durumlarina gére dagihmi Cizelge 10'da verilmistir.
iyi tarim uygulayan Ureticilerin %93.02’si, iyi tarim
uygulamayan Ureticilerin  %93.02'si  orti  alti
yetistiriciligi yapmadiklarini beyan etmislerdir.

Orti alti yetistiriciligi yapmayan Ureticilerin
%61.25'i arazilerinin ortl alti vyetistiriciligi icin
uygun olmadigini, %35'i gerek gormediklerini,
%2.50'si maddi imkanlarinin yetersiz oldugunu,
%1.25'i arazilerinin az oldugunu belirtmislerdir.

Ureticilerin  sertifikali tohum kullanma
durumlarina gére dagilimi Cizelge 11'de verilmistir.
iyi tarim uygulayan Ureticilerin %41.86’s, iyi tarim
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tohum kullanmadiklarini belirtmislerdir.

Sertifikali tohum kullanmayan Ureticilerin
%53.85'i arazilerinin s6z konusu uygulama igin
uygun olmadigini, %46.15'i gerek gormediklerini
ifade etmislerdir.

Ureticilerin sulama ydntem ve miktarlari ile
ilgili tarimsal kuruluslardan bilgi alarak uygulama
durumlari da incelenmistir (Cizelge 12). lyi tarim
uygulayan dreticilerin =~ %53.49'u, iyi tarim
uygulamayan Ureticilerin ise %41.86'si sulama
yontem ve miktarlari ile ilgili tarimsal kuruluslardan
bilgi alip uyguladiklarini ifade etmislerdir.
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Cizelge 10. Ureticilerin &rti alti yetistiriciligi yapma durumlarina gére dagilimi

iTU yapan iTU yapmayan Toplam
Ortii alti yetistiriciligi yapma isletme % isletme % isletme %
sayisl sayisl sayisl
Evet 3 6.98 3 6.98 6 6.98
Hayir 40 93.02 40 93.02 80 93.02
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Maddi imkanlarim yetersiz 2 5.00 0 0.00 2 2.50
Arazim az 1 2.50 0 0.00 1 1.25
Arazim s6z konusu yenilik i¢in uygun degil 18 45.00 31 77.50 49 61.25
Gerek gormiyorum 19 47.50 9 22.50 28 35.00
Toplam 40 100.00 40 100.00 80 100.00
Gizelge 11. Ureticilerin sertifikali tohum kullanma durumlarina gére dagilimi
iTU yapan iTU yapmayan Toplam
Sertifikali tohum kullanma durumu isletme % isletme % isletme %
sayisl sayisl sayisl
Evet 25 58.14 22 51.16 47 54.65
Hayir 18 41.86 21 48.84 39 45.35
Toplam 43 100.00 43 100.00 86 100.00
Hayir ise nedenleri;
Arazim s6z konusu yenilik icin uygun degil 10 55.56 11 52.38 21 53.85
Gerek gormiyorum 8 44.44 10 47.62 18 46.15
Toplam 18 100.00 21 100.00 39 100.00

Cizelge 12. Ureticilerin sulama ydntem ve miktarlari ile ilgili tarimsal kuruluslardan bilgi alip uygulama

durumlarina gére dagilimi

iTU yapan iTU yapmayan Toplam
Sulama ile ilgili bilgi alma durumu isletme % isletme 0 isletme %
sayisi sayisl sayIsi
Evet 23 53.49 18 41.86 41 47.67
Hayir 20 46.51 25 58.14 45 52.33
Toplam 43 100.00 43 100.00 86 100.00
Evet ise sulama y6ntemi ve miktarinda degisiklik oldu mu?
Evet 18 78.26 13 72.22 31 75.61
Hayir 5 21.74 5 27.78 10 24.39
Toplam 23 100.00 18 100.00 41 100.00
iyi tarim uygulayan ireticilerin %78.26's, iyi durumlarina gore farkliligin istatistiki olarak 6nemli
tarim uygulamayan (reticilerin  ise  %72.22'si olup olmadigi da belirlenmistir (Cizelge 14).

uyguladiklari sulama yénteminde ve su miktarinda
degisiklik oldugunu ifade etmislerdir.

Ureticilerin giibreleme ve ilaclama ile ilgili
uzmanlara bagvuruda durumlari da incelenmistir
(Cizelge 13). lyi tarm uygulayan (reticilerin
%93.02'si, iyi tarim uygulamayan Ureticilerin ise
%72.09'u glibreleme ve ilaglama ile ilgili uzmanlara
basvuruda bulunduklarini ifade etmislerdir. Trakya
bolgesinde iyi tarim uygulayan reticilerin
%87.50'si, iyi tarim uygulamayan Ureticilerin ise
%80.65'i glibre, ilag miktarlari ve uygulama
zamanlarinda degisiklik oldugunu ifade etmislerdir.

iyi tarim uygulayan ve uygulamayan
ireticiler arasindaki tarimsal yenilikleri uygulama
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fyi tarm uygulayan ve uygulamayan
Ureticiler arasindaki toprak analizi yaptirma ve
glibreleme ve ilaglama ile ilgili tarimsal
kuruluslardan bilgi alp uygulama durumunun %1
anlam dizeyinde farkhlik oldugu belirlenmistir.
Damla sulama uygulama, tarim sigortasi yaptirma,
yliksek sistem bagcilik uygulama, hibrit sebze
tohum/fide vyetistirme, orti alti yetistiriciligi
yapma, sertifikali tohum kullanma ve sulama ile
ilgili tarimsal kuruluslardan bilgi alip uygulama
durumunun iyi tarim uygulayan ve uygulamayan
Ureticiler arasinda farkhhk gostermedigi
belirlenmistir.
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iyi tanm uygulayan ve uygulamayan
Ureticilerin yenilik¢i dlizeyleri de belirlenmistir
(Cizelge 15). lyi tarm uygulayan dreticilerin
%25.58’i, iyi tarim uygulamayan {reticilerin
%51.16's1  dusik diizeyde vyenilikgiler olarak
belirlenmistir. iyi tarim uygulayan (reticilerin
biyik c¢ogunlugu (%74.42) vyiksek duzeyde
yenilik¢i olarak belirlenirken, bu oran iyi tarim
uygulamayan ureticilerde %48.84 olarak
bulunmustur. Oztiirk (2010) tarafindan yapilan

diizeyde yenilik¢i grubuna girmistir. Karabat ve ark.
(2013) tarafindan yapilan diger bir calismada ise,
bag ureticilerinin %80’i yenilikgilik diizeyi yliksek
grupta, %20’si ise disik grupta yer almistir. lyi
tarim uygulayan ve uygulamayan (Ureticiler
arasindaki yenilikgilik dizeyine gore farkliligin
istatistiki olarak o6nemli olup olmadigini tespit
etmek Uzere yapilan ki kare testi sonucunda, %5
(p=0.015) anlam dlzeyinde farklilik oldugu
belirlenmistir (Cizelge 15).

¢alismada, isletmelerin %92’si yiksek, %8’i diigiik

Gizelge 13. Ureticilerin giibreleme ve ilaglama ile ilgili olarak uzmanlara basvuruda bulunma durumlarina gére
dagilimi

Glibreleme ve ilaglama ile ITU yapan - ITU yapmayan - Toplam
ilgili bilgi alma durumu isletme sayisi % Isletme % Isletme %
saylsi sayisi

Evet 40 93.02 31 72.09 71 82.56

Hayir 3 6.98 12 27.91 15 17.44
Toplam 43 100.00 43 100.00 86 100.00

Evet ise glbre, ilag miktarlari ve uygulama zamanlarinda degisiklik oldu mu?

Evet 35 87.50 25 80.65 60 84.51

Hayir 5 12.50 6 19.35 11 15.49
Toplam 40 100.00 31 100.00 71 100.00

Cizelge 14. Ureticilerin tarimsal yenilikleri uygulama durumlarinin gruplar arasindaki analizi

Tarimsal yenilikler Ki kare p

Damla sulama uygulama 0.000 1.000
Tarim sigortasi yaptirma 0.778 0.378
Yiksek sistem bagcilik uygulama 0.882 0.348
Toprak analizi yaptirma 24.388 0.000*
Hibrit sebze tohum/fide yetistirme 0.000 1.000
Ortii alti yetistiriciligi yapma 0.000 1.000
Sertifikali tohum kullanma 0.422 0.516
Sulamaile ilgili tarimsal kuruluslardan bilgi alip uygulama 1.165 0.280
Glbreleme ve ilaglama ile ilgili tarimsal kuruluslardan bilgi alip uygulama 6.926 0.008*

Gizelge 15. Ureticilerin yenilikgilik diizeylerine gére dagilimi

iTU yapan iTU yapmayan Toplam
Yenilikgilik duzeyi isletme sayis! % Isletme % Isletme %
sayisi sayisl
Dusuk 11 25.58 22 51.16 33 38.37
Yiiksek 32 74.42 21 48.84 53 61.63
Toplam 43 100.00 43 100.00 86 100.00

Ki kare: 2.933 p: 0.015

Cizelge 16. Yenilikcilik diizeylerine gore yenilikcilik indeksi degerlerine ait tanimlayici istatistikler

iTU yapan iTU yapmayan Toplam
Yenilikgilik diizeyi Ortalama Standart Ortalama Standart Ortalama Standart
sapma sapma sapma
Dasilk 30.91 5.39 16.36 14.97 21.21 14.31
Yiiksek 67.50 14.81 64.28 10.28 66.23 13.18
Toplam 58.13 20.73 39.76 27.38 48.95 25.85
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Yenilikgilik dlizeylerine gore vyenilikgilik
indeksi degerlerine ait tanimlayici istatistikler
Cizelge 16'da verilmistir. Dusuk yenilikgilik

dizeyine sahip iyi tarim uygulayan (reticilerin
yenilikgilik indeksi puani ortalamasi 30.91 iken, iyi
tarim uygulamayan Ureticilerin yenilikgilik indeksi
puani ortalamasi 16.36 olarak bulunmustur. lyi
tarim uygulayan Ureticilerin 6zellikle toprak analizi
yaptirmasi  ve tarimsal kuruluslarla isbirligi
icerisinde olmasi sonucunda vyenilik¢i indeksi
puanlarinin iyi tarim uygulamayan Ureticilere gore
daha ylksek olmasini saglamistir.

Sonug ve Oneriler

Calismada iyi tarim  uygulayan ve
uygulamayan Ureticilerin  tarimsal vyeniliklerin
benimsenmesi yoniinden karsilastirmasi yapilmis
ve iyi tarim uygulayan {reticilerin tarimsal
yeniliklere kargi tutumu daha olumlu olarak
belirlenmistir.

Yeniliklerin benimsenmesinde en &6nemli
faktor ciftci gelirinde artis meydana getirmesidir.
Bu vyenilikleri benimseyip uygulayan (reticilerin
ekonomik agidan avantaj saglamalar yani farkli
fiyattan Urlnlerini pazarlamalari saglanmalidir. Bu
baglamda, oncelikle biitce dengeleri ve olanaklar
Olglslinde iyi tarim uygulamalarinda destek
miktarinin artinlmasina calisiimalidir. ikincil olarak
iyi  tarim  drinlerinin pazar  kosullarinin
iyilestirilmesinde vyarar bulunmaktadir. Diger
deyisle bu driinlere pazar ayricaligl getirilmesi igin
¢alismalar yuritiilmesinde yarar 6ngorilmektedir.

Arastirma  bolgesinde  demonstrasyon,
seminer, ciftci toplantilari  gibi  etkinliklerin
miktarlari arttirllmal ve bu faaliyetlere Ureticilerin
katiimlari  saglanmalidir.  Ureticilerin  tarimsal
konularda  bilinglendirilmesi  ve  yeniliklerin
Ureticilere benimsetilmesi kooperatifler ve kamu
kurumlarinin  ziyaret  sayilarini  arttirmasiyla
miimkin olacaktir.

Ureticiler dis diinyaya agildikca ve medya
araclarindaki ilgili programlari izleyerek
yeniliklerden haberdar olma oraninda, girdi
kullanimini diizenleyen daha baska uygulamalari
daha kolay benimsemektedirler. Bu bakimdan
tarimla ilgili kolay anlasilir tirden iletisim araglari
ciftcilere daha fazla ulastirilarak yeniliklerden daha
fazla haberdar olmalari saglanmalidir. Ayrica,
Ureticilerin o6rglitlenmesinin 6ni acilmali ve bu
orgltler araciligl ile tarim girdisi kullaniminin daha
rantabl olacagl ve tarimda yeniliklere daha kolay
ulasilabilir olacagi anlasiimaktadir.

98

Kaynaklar

Boz, I., Akbay, C., Budak, D.B. Bas, S. 2011.
Adoption of Innovations and Best
Management Practices Among Dairy
Farmers in the Eastern Mediterranean

Region of Turkey. Journal of Animal and
Veterinary Advances, 10(2): 251-261.

Erem Kaya, T. 2011. Kirsal Kadinin Tarimsal
Yenilikleri Benimsemesini Etkileyen
Faktorler Uzerine Bir Arastirma (TRA1
Bolgesi Ornegi). Doktora Tezi. Atatiirk

Universitesi Fen Bilimleri Enstitiisi Tarim
Ekonomisi Anabilim Dal.

Karabat, S., Uysal, H., Kiraci, M.A., Pezikoglu, F.,
Subasi, 0.S., inan, M.S., inan, Y., Savas,
2013. Ege, Marmara ve Akdeniz Bolgeleri
bagcilik isletmelerinde ureticilerin yenilikleri
benimseme ve memnuniyet diizeyleri. 8.
Bagcilik ve Teknolojileri Sempozyumu, 25-28
Eylil 2013 Konya.

Karakus, S. 2016.  Tarimsal  vyeniliklerin
benimsenmesinde etkili olan faktorler;
Konya ili Yunak ilcesi ornegi.

(http://www.narmektep.com/referans/1/ta
rimsal-yeniliklerin-benimsenmesinde-etkili-
olan-faktorler).

Kashem, M.A,, Islam, M.M. 1999. Use of
indigenous agricultural Technologies by the
rural men and women farmers in
Bangladesh.  Journal of  Sustainable
Agriculture, 27-43.

Kizilaslan, N. 2009. Ciftgilerin tarimsal yayim
konusundaki tutum ve davranislari (Tokat ili
Yesilyurt ilgesi arastirmasi), TUBAV Dergisi,
2(4): 439-445.

Ozkaya, T. 1996. Tarimsal Yayim ve Haberlesme (I.
Basim). Ege Universitesi Ziraat Fakdltesi
Yayinlari, izmir, Yayin No: 520.

Oztiirk, F.P. 2010. Isparta ilinde Kiraz
isletmelerinde Yeniliklerin Benimsenme ve
Etki Degerlemesi. Yuksek Lisans Tezi. Selguk
Universitesi Fen Bilimleri Enstitiisi Tarim
Ekonomisi Anabilim Dali.

Ozturk, F., Yalgin, M. 2014. izmir ve Manisa

illerinde zeytin yetistiren isletmelerde
yeniliklerin ve  ar-ge galismalarinin
benimsenme dizeyleri ve etki

degerlendirmeleri. Tirkiye XI. Ulusal Tarim
Ekonomisi Kongresi, 3-5 Eyliil 2004, Samsun,

s. 520-530.

Rogers, E.M. 1995. Diffusion of Innovations. New
York.

Tathdil, H. 1997. Tarimsal Yeniliklerin

Benimsenmesi ve Yayilmasi.



Tirk Tarim ve Doga Bilimleri Dergisi 5(2): 90-99, 2018

Tirkyllmaz, M.K., Bardakgioglu, H.E., Nazligil, A.
2003. Aydin ili sit sigircilik isletmelerinde
yeniliklerin  benimsenmesine etkili olan
sosyo-ekonomik faktorler. Turkish Journal of
Veterinary and Animal Sciences, 27(2003):
1269-1275.

Yiiksel, M. 2009. Kéy-Koop’a Uye Olan ve Siit
Sigircihigr Yapan isletmeler ile Uye Olmayip
Sut Sigirciigl Yapan isletmelerin Tarimsal
Yeniliklerin Benimsenmesi Acisindan
Karsilagtirlmasi. ~ Yiksek  Lisans  Tezi.
Canakkale Onsekiz Mart Universitesi Fen
Bilimleri  Enstitisi  Tarim  Ekonomisi
Anabilim Dal.

99



Tirk Tarim ve Doga Bilimleri Dergisi 5(2): 100-108, 2018
https://doi.org/10.30910/turkjans.421340

3'8
TURK TURKISH
TARIM ve DOGA BiLiMLERI JOURNAL of AGRICULTURAL
DERGISi TTDB and NATURAL SCIENCES

www.dergipark.gov.tr/turkjans

Arastirma Makalesi
Farkli Tuzluluk Diizeyindeki Sulama Sularinin Ortii Altinda Yetistirilen Brokoli Bitkisinin
Enerji Kullanim Etkinligi Uzerine Etkisi

'Ulviye KAMBUROGLU CEBI*, 'Basak AYDIN, Selguk OZER, 2Stireyya ALTINTAS, 10zan OZTURK

1 Atatiirk Toprak Su ve Tarimsal Meteoroloji Arastirma Enstitiisi Madirliagi, 39100 Kirklareli
2Namik Kemal Universitesi Ziraat Fakiiltesi Bahge Bitkileri B&liimii, 59030 Tekirdag

*Sorumlu yazar: ulviyecebi@yahoo.com

Gelis Tarihi: 06.09.2017 Dizeltme Gelis Tarihi: 30.11.2017 Kabul Tarihi: 28.12.2017

Ozet

Bu calisma, Kirklareli ilinde Atatiirk Toprak Su ve Tarimsal Meteoroloji Arastirma Enstitlisi arazisine
kurulan plastik ortiill, yay catili sera tesisinde yurutilmistiir. Calismada, ortli altinda yetistirilen ve damla
sulama yontemiyle sulanan brokoli bitkisine uygulanan farkli tuzluluk ve su diizeylerinin enerji kullanim etkinligi
lizerine etkisi degerlendirilmis ve en uygun sulama uygulamasi belirlenmistir. Arastirmada bitki materyali olarak
‘Ksonat F1’ brokoli yetistirilmistir. Deneme, dort farkli sulama suyu tuzlulugu ana parsellerde ve (¢ sulama
diizeyi alt parsellerde olmak lizere U¢ tekerrirli olarak bolinmis parseller deneme desenine gore toplam 36
adet parselde yuritialmistir. Elde edilen sonuglara gore, enerji kullanim etkinligi yéniinden en iyi sonug T1S2
konusundan elde edilmistir. Enerji ¢ikti/girdi orani T1S2 konusunda 1.00, enerji verimliligi 0.54kg/MJ, spesifik
enerji 1.86 MJ/kg olarak bulunmustur. T1 konusunda tuzluluk seviyesi 0.38 ds/m olup, distk tuzluluk
seviyesinde, profildeki mevcut nem diizeyini tarla kapasitesine getirecek diizeyde sulama suyu uygulamasinin
en uygun yontem oldugu sonucuna ulasiimistir.

Anahtar kelimeler: Brokoli, enerji kullanim etkinligi, 6rta alti, sulama suyu, tuzluluk

Effect of Irrigation Waters in Different Salinity Levels on Energy Use Efficiency of Broccoli
Plant Grown in Greenhouse

Abstract

This study was carried out in a quonset type plastic covered unheated greenhouse on the lands of
Atatlirk Soil Water and Agricultural Meteorology Institute in Kirklareli. In the study, the effect of different
salinity and water levels which were applied to broccoli plant, irrigated by drip irrigation in greenhouse, on
energy use efficiency was evaluated and the optimum irrigation application was determined. In the research,
‘Ksonat F1’ type broccoli was grown as plant material. The trial was carried out on 36 parcels with three
repetitions according to split parcels trial design and four different irrigation water salinity levels were on main
parcels and three irrigation levels were on sub parcels. According to the results, the best result was obtained
from T1S2 subject in terms of energy use efficiency. Energy output/input ratio, energy productivity and specific
energy were found as 1.00, 0.54 kg/MJ and 1.86 MJ/kg from T1S2 subject, respectively. The salinity level was
0.38 ds/m on T1 subject and it was concluded that the optimum method should be on low salinity level and the
irrigation water application should be on the level in order to bring the current moisture level to the field
capacity.

Key words: Broccoli, energy use efficiency, greenhouse, irrigation water, salinity
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Giris

Bitkilerin normal gelismeleri icin toprakta
surekli  olarak, gelismelerini engellemeyecek
diizeyde suyun bulunmasi gerekmektedir. Kok
bolgesinde suyun azalmasi ile bitkilerin su
kullanimlarinda da azalma gorilmektedir. Tuzluluk
toprak ortaminda bitkinin suyu kolaylikla almasini
engelleyen durumlardan birisidir. Kok bolgesi
¢Ozelti ortaminda tuz konsantrasyonunun artmasi
ile bitkinin bu suyu alabilmek igin harcamak
zorunda kaldig1 enerji miktari artmakta ve sonugta
tuzluluk arttikg¢a bitkinin su kullanimi azalmaktadir
(Yurtseven ve ark., 2001).

iklime bagh olmadan, ekolojik kosullarin
kismen veya tamamen kontrol altina alindigi
sistemlere ortii alti sistemleri, bu sistemler icinde
yapilan yetistiricilige de ortl alti yetistiriciligi adi
verilmektedir. 2014 wyili itibariyla Tirkiye'de
seralarda vyaklasikk 6.6 milyon ton {rin
yetistirilmekte ve karsihiginda yaklasik 16 milyar TL
bitkisel Gretim geliri elde edilmektedir. Tlrkiye'de
seralarda dretilen Urinlerin blylk kismi i piyasada
tuketilmekte, yaklasik %15’i ise ihrag¢ edilmektedir.
Orti alti yetistiriciligi birim alandan daha fazla {iriin
alinmasi, Ureticinin daha kiiglik alanlardan gegimini
saglayabilmesi, Gretimin tarim igin ¢ok zor oldugu
kis aylarinda yapilmasi nedeniyle, Tirkiye’de son
yillarda hizla gelismektedir. Turkiye’de 2011 yilinda
51 ilde 6rtd alti tarimi yapilirken 2014 yili itibariyla
70 ilde oOrth alti Gretimi yapilmaktadir (Anonim,
2015). Trakya Bolgesinde yeni bir tarimsal ugras
alani olan seracilik istanbul gibi biyiik tiiketim
merkezinin bulunmasindan dogan talebin de
baskisi ile hizli bir sekilde yayginlasmaktadir. Trakya
Bolgesinde toplam 372 da alanda 5626 ton ortii alti
yetistiriciligi yapiimaktadir (TUIK, 2013).

Brokoli, icerdigi yiksek protein, A ve C
vitamini icerigi bakimindan kig¢iimsenmeyecek bir
besin degerine sahiptir. Ayrica brokolinin igerdigi
besin maddelere incelendiginde ¢ok iyi bir diyet
sebzesi oldugu acik¢a gorilmektedir (Anonim,
2017a). Turkiye’de ticari olarak brokoli yetistiriciligi
kaynaklara gore 1990’li yillarin baslangicindan
itibaren amator olarak yapilmaya baslanmistir.
Ulkemizde 2004 yilindan énceki, brokoli Giretimine
ait istatistiksel bir veri bulunmamaktadir. Ancak
son yillarda brokoli tUretiminde édnemli ve belirgin
diizeylerde artislar meydana gelmistir. Ulkemizde
2005 yilinda 5710 da alanda 8500 ton olan brokoli
Uretimi, 2015 yilinda 25481 da alanda 46353 ton
olarak gerceklesmistir. Bu verilere gore, lilkemizde
brokoli tiretim alanlari yaklasik 10 kat ve Uretim
miktari ise 6 kat civarinda artis gostermistir
(Anonim, 2017b).

Tirkiye tariminda, verimliligi artirmak igin
enerji tuketimi yavas bir sekilde artmasina
karsin, enerji kullanim etkinligi sirekli olarak
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dismektedir. Bunun otesinde, tarimin
surdirulebilir bicimde yuratilebilmesi, hava
kirliliginin azaltilmasi, fosil yakitlarin kullaniminin
azaltilmasi ve ekonomik kazanimlari saglamasi

acisindan, tarimsal Uretimde etkin enerji
kullanimi gerekmektedir. Bu nedenle,
arastirmalar, ekosistemdeki kaynaklarin

planlamasi igin farkli tarimsal Gretim dallarinda
enerji analizi Uzerine yogunlasmistir (Ekinci ve
ark. 2005) Enerji ¢ikti/girdi analizleri ile enerjinin
ne kadar etkin kullaniip kullanilmadigi, boylece
tarimin sdrdirilebilir hale gelmesi, fosil yakitlarin
kullanilmasinin azaltilmasi, ¢evrenin korunmasi ve
ekonomik faydanin saglanmasi igin tarimsal
Uretimde etkin enerji kullanimi 6nemlidir (Bilgili,
2012).

Acikta ve Ortl alti yetistiriciliginde sebze
Uretiminde enerji kullanim etkinligini belirlemek
amaciyla yapilan bazi c¢alismalarda, domates ve
salatalik (Taki ve ark. 2012), domates (Mihov ve
Tringovska, 2010; Rezvani Moghaddam ve ark.
2011; Jadidi ve ark. 2012; Mirasi ve ark. 2015),
salatalik (Monjezi ve ark. 2011; Pahlavan ve ark.
2011; Darijani ve ark. 2012), domates, kirmizibiber,
marul (Kurwardhani ve ark. 2013), domates,
salatalik, patlican, biber (Ozkan ve ark. 2004),
marul (Razavinia ve ark. 2015), sogan, domates,
biber (Ibrahim, 2011), brokoli (Mihov ve ark. 2013)

Uretiminde enerji kullanim etkinlikleri
belirlenmistir.
Bu c¢alismada, Trakya Bolgesinde orti

altinda yetistirilen ve damla sulama ydntemiyle
sulanan brokoli bitkisine uygulanan farkl tuzluluk
ve su dizeylerinin enerji kullanim etkinligi tGzerine

etkisi degerlendirilmis ve en uygun sulama
uygulamasi belirlenmistir.
Materyal ve Yontem

Arastirma, Marmara Bolgesinin  kuzey

kisminda yer alan Kirklareli ilinin 4 km batisinda
bulunan Atatlirk Toprak, Su ve Tarimsal
Meteoroloji Arastirma Enstitlisii arazisinde kurulu
olan 608 m?lik alana sahip olan (76 m x 8 m),
kuzey-giiney dogrultusunda konumlandirilan yay
catili plastik 6rtili serada yuratilmustir.

Arastirmada bitki materyali olarak ‘Ksonat
F1’ brokoli yetistirilmistir. ‘Ksonat F1’ ¢esidi 85-90
glinlik erkenci bir cesittir. Bitki yapisi glicli ve
koltuklu meyve verme o0zelligine sahiptir. Kafa
yapisi siki ve kubbemsidir. Ortalama meyve iriligi
600-700 g'dir. Meyveler hasat olgunlugunda
rengini uzun siire korur. Taze ve sanayilik tiiketime
uygun bir gesittir. Ayrica soguk dayanimi ylksek ve
verimli bir gesittir.
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Yontem

Deneme, bolinmis parseller deneme
desenine gore ylritilmustir. Deneme, dort farkli
sulama suyu tuzlulugu ana parsellerde (0.38, 1.1,
2.5, 5.0 dS/m) ve Uug¢ sulama duzeyi (profildeki
mevcut nem dizeyinin tarla kapasitesinin %70,

alt parsellerde olmak lzere Ug tekerriirli olarak
toplam 36 adet parselde yiritilmustir. Brokoli
bitkisinde sira arasi mesafe 0.4 m, sira tizeri mesafe
ise 0.5 m’dir. Parseller arasinda 1 m bogluk
birakilmistir.

Deneme konulari Cizelge 1'de verilmistir.

%100, %130 dizeyinde sulama suyu uygulamasi)

Cizelge 1. Deneme konulari

Alt Konular (Su Diizeyleri)

Ana Konular (Tuz Seviyeleri)

S1 S2 S3
T1=ECw: 0.38 dS/m T1S1 T1S2 T1S3
T2 =ECw: 1.1dS/m T2S1 T2S52 T2S3
T3 =ECw: 2.5dS/m T3S1 T3S2 T3S3
T4 = ECw: 5.0 dS/m T4S51 T4S52 T4S3

S1: Profildeki mevcut nem dizeyinin tarla
kapasitesinin %70 dizeyinde sulama suyu
uygulamasi,

S2: Profildeki mevcut nem dizeyini tarla
kapasitesine getirecek diizeyde sulama suyu
uygulamasi (%100),

S3: Profildeki mevcut nem dizeyinin tarla
kapasitesinin %30 fazlasi sulama suyu uygulamasi,
seklindedir.

T3 ve T4 konularini olusturma amagl
kullanilan  tuzlar ve miktarlari Cizelge 2'de
verilmistir.

Cizelge 2. T3 ve T4 konulari olusturma amacli kullanilan tuzlar ve miktarlari (g/l)

SAR(sodyum absorbsiyon

EC (elektriksel iletkenlik) NaCl MgSO4 CaClz
orani)

2500 0.69 0.14 0.22 1.14

5000 0.56 0.16 0.27 2.47

Calismada enerji esdegerlerinin
hesaplanabilmesi icin dncelikle brokoli tGretiminde
kullanilan girdi (isglict, ceki glcd, yakit, kimyasal
ilaglar, glibreler, elektrik, su, tohum) ve g¢ikti
(verim) miktarlari hektara olarak hesaplanmistir.
Daha sonra bu degerler enerji esdegeri katsayisi ile

carpiimistir (Cizelge 3). Cikti ve girdilerin enerji
esdegerleri megajul (MJ) cinsinden belirlenmistir.
Hesaplamalar, tim ana ve alt konular igin ayri ayri
yaptimistir. Ortii alti brokoli iiretiminde eneriji
kullanim etkinligini belirlemek amaciyla asagidaki
formdaller kullaniimistir (Mandal ve ark. 2002).

Cizelge 3. Orti alti Gretimde girdi ve giktilarin enerji esdegerleri

Enerji esdegeri katsayisi (MJ birim™) Kaynaklar

Girdiler
isglicti (h) 1.96 (De ve ark. 2001; Singh, 2002)
Makine gtict (h) 64.80 (Singh, 2002; Baran ve ark. 2016)
Kimyasallar (kg)

Insektisit 101.20 (Rafiee ve ark. 2010)

Fungusit 216.00 (Rafiee ve ark. 2010)
Gubreler (kg)

Azot 60.60 (Singh, 2002)

Fosfor 11.15 (Singh, 2002)

Potasyum 6.70 (Singh, 2002)

Mikro 120.00 (Canakgi ve Akinci, 2006)
Ciftlik glibresi (ton) 303.10 (Yaldiz ve ark. 1993)
Tohum 2.36 (Mihov ve Antonova, 2009)
Yakit (1) 56.31 (De ve ark. 2001; Singh 2002)
Elektrik (kwh) 3.60 (Yaldiz ve ark. 1993)
Sulama suyu m3) 0.63 (Yaldiz ve ark. 1993)
Cikti

Verim (kg) 1.87

(Mihov ve Antonova, 2009)
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Enerji ciktist(M] ha™1)

Enerji ¢citkti/girdi orant =

Enerji girdisi (M] ha=?1)

Brokoli tiretim miktart (kg ha™1)

Enerji verimliligi

Enerji girdisi (M] ha™1)

Enerji girdisi (M] ha=1)

Spesifik enerji =

Brokoli uretim miktart (kg/ha=1)

Net enerji = Enerji ¢tktist (M] ha™t) — Enerji girdisi (M] ha™1)

Bulgular ve Tartisma
Ortii Al Brokoli Uretiminde Girdi ve Enerji
Kullanimi

Ortii alti brokoli iretiminde T1 ve T2
konularinda kullanilan girdiler ve enerji esdegerleri
alt konular itibariyle Cizelge 4’te verilmistir. T1 ve
T2 konularinda S1, S2 ve S3 sulama diizeylerinde
bir hektar alanda 1950 saat is glci, 1.70 saat
makine guci, 3.2 | yakit, 74.30 kg azot, 71.20 kg
fosfor, 81.20 kg potasyum, 9.90 ton ciftlik glibresi,
16.50 kg insektisit, 13.80 kg fungusit, 0.30 kg
tohum kullanilmistir. S1 sulama diizeyinde 877.10
m3 su ve 220.50 kWh elektrik enerjisi, S2 sulama
diizeyinde 1253.00 m3 su ve 315.00 kWh elektrik
enerjisi, S3 sulama diizeyinde 1628.90 m? su ve
409.50 kWh elektrik enerjisi kullanilmistir.

T3 konusunda kullanilan girdiler ve enerji
esdegerleri alt konular itibariyle Cizelge 5'te
verilmistir. T3 konusunda, S1, S2 ve S3 sulama
diizeylerinde bir hektar alanda kullanilan girdi
miktarlari, T1 ve T2 konularinda kullanilan girdi
miktarlari ile ayni olup, T3 konusunda farkli olarak
mikro besin elementleri kullanilmistir. S1 sulama
diizeyinde hektara 1.19 kg, S2 sulama diizeyinde
1.70 kg, S3 sulama diizeyinde 2.22 kg mikro besin
elementi uygulamasi yapilmistir.

T4 konusunda kullanilan girdiler ve enerji
esdegerleri alt konular itibariyle (Cizelge 6’da
verilmistir. T4 konusunda S1, S2 ve S3 sulama
dizeylerinde bir hektar alanda kullanilan girdi
miktarlari, T1, T2 ve T3 konularinda kullanilan girdi
miktarlari ile ayni olup, T4 konusunda S1 sulama
diizeyinde hektara 2.57 kg, S2 sulama diizeyinde
3.67 kg, S3 sulama diizeyinde 4.77 kg mikro besin
elementi uygulamasi yapilmistir.

Tim konularda kullanilan girdilerin enerji
esdegerleri hektara 3822.00 MJ isgticli, 110.16 MJ
makine glci, 180.19 MJ yakit, 3000.69 MJ ciftlik
glbresi, 4502.58 MJ azot, 793.88 M fosfor, 544.04
MJ potasyum, 1669.80 MJ insektisit, 2980.80 M)
fungusit, 0.71 MJ tohum olarak hesaplanmistir.
Tim konularda S1 sulama diizeyinde 552.57 MJ su,
793.80 MJ elektrik, S2 sulama dizeyinde 789.39 MJ
su, 1134.00 MJ elektrik, S3 sulama diizeyinde
1026.21 MJ su, 1474.20 MJ elektrik enerjisi
kullanilmistir. Mikro besin elementlerinin enerji
esdegerleri T3 konusunda S1 sulama diizeyinde
hektara 142.80 MJ, S2 sulama dlzeyinde 204.00
MJ, S3 sulama diizeyinde 266.40 MJ, T4 konusunda
S1 sulama diizeyinde hektara 308.40 MJ, S2 sulama
diizeyinde 440.40 MJ, S3 sulama diizeyinde 572.40
MJ olarak bulunmustur (Cizelge 4, 5, 6).

Gizelge 4. Ortii alti brokoli iretiminde T1 ve T2 konularinda kullanilan girdiler ve enerji esdegerleri

T1S1-T2S1 T1S2-T2S2 T1S3-T2S3
Girdiler Girdi miktar Eneurjl . Girdi miktar Eneurjl . §|rd| Ene:’jl .
esdegeri esdegeri miktari esdegeri
isgiicli (saat) 1950.00 3822.00 1950.00 3822.00 1950.00 3822.00
Makine glict (saat) 1.70 110.16 1.70 110.16 1.70 110.16
Yakit (1) 3.20 180.19 3.20 180.19 3.20 180.19
Ciftlik glibresi (ton) 9.90 3000.69 9.90 3000.69 9.90 3000.69
Gubreler (kg)
Azot (kg) 74.30 4502.58 74.30 4502.58 74.30 4502.58
Fosfor (kg) 71.20 793.88 71.20 793.88 71.20 793.88
Potasyum (kg) 81.20 544.04 81.20 544.04 81.20 544.04
Mikro (kg) 0.00 0.00 0.00 0.00 0.00 0.00
Kimyasallar (kg)
Insektisit 16.50 1669.80 16.50 1669.80 16.50 1669.80
Fungusit 13.80 2980.80 13.80 2980.80 13.80 2980.80
Su (m3) 877.10 552.57 1253.00 789.39 1628.90 1026.21
Elektrik (kwh) 220.50 793.80 315.00 1134.00 409.50 1474.20
Tohum (kg) 0.30 0.71 0.30 0.71 0.30 0.71
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Cizelge 5. Ortii alti brokoli Giretiminde T3 konusunda kullanilan girdiler ve enerji esdegerleri

T3S1 T3S2 T3S3
Girdiler Girdi miktari Eneurjl . Girdi miktari Enef“ . G.Irdl Ene,r“ .
esdegeri esdegeri miktari esdegeri
isglicli (saat) 1950.00 3822.00 1950.00 3822.00 1950.00 3822.00
Makine glict (saat) 1.70 110.16 1.70 110.16 1.70 110.16
Yakit (1) 3.20 180.19 3.20 180.19 3.20 180.19
Ciftlik glibresi (ton) 9.90 3000.69 9.90 3000.69 9.90 3000.69
Gubreler (kg)
Azot (kg) 74.30 4502.58 74.30 4502.58 74.30 4502.58
Fosfor (kg) 71.20 793.88 71.20 793.88 71.20 793.88
Potasyum (kg) 81.20 544.04 81.20 544.04 81.20 544.04
Mikro (kg) 1.19 142.80 1.70 204.00 2.22 266.40
Kimyasallar (kg)
Insektisit 16.50 1669.80 16.50 1669.80 16.50 1669.80
Fungusit 13.80 2980.80 13.80 2980.80 13.80 2980.80
Su (m3) 877.10 552.57 1253.00 789.39 1628.90 1026.21
Elektrik (kwh) 220.50 793.80 315.00 1134.00 409.50 1474.20
Tohum (kg) 0.30 0.71 0.30 0.71 0.30 0.71
Cizelge 6. Ortii alti brokoli Giretiminde T4 konusunda kullanilan girdiler ve enerji esdegerleri
T4S1 T4S2 T4S3
Girdiler Girdi miktari Enevrjl . Girdi miktari Eneurjl . §|rd| Ene:’jl .
esdegeri esdegeri miktari esdegeri
isgiicli (saat) 1950.00 3822.00 1950.00 3822.00 1950.00 3822.00
Makine glict (saat) 1.70 110.16 1.70 110.16 1.70 110.16
Yakit (1) 3.20 180.19 3.20 180.19 3.20 180.19
Ciftlik glibresi (ton) 9.90 3000.69 9.90 3000.69 9.90 3000.69
Gubreler (kg)
Azot (kg) 74.30 4502.58 74.30 4502.58 74.30 4502.58
Fosfor (kg) 71.20 793.88 71.20 793.88 71.20 793.88
Potasyum (kg) 81.20 544.04 81.20 544.04 81.20 544.04
Mikro (kg) 2.57 308.40 3.67 440.40 4.77 572.40
Kimyasallar (kg)
Insektisit 16.50 1669.80 16.50 1669.80 16.50 1669.80
Fungusit 13.80 2980.80 13.80 2980.80 13.80 2980.80
Su (m3) 877.10 552.57 1253.00 789.39 1628.90 1026.21
Elektrik (kwh) 220.50 793.80 315.00 1134.00 409.50 1474.20
Tohum (kg) 0.30 0.71 0.30 0.71 0.30 0.71

Ortii alti brokoli Giretiminde elde edilen ¢ikti

degerleri ve enerji esdegerleri ana konular ve alt
konular itibariyle Cizelge 7’de verilmistir. T1S1
konusunda hektara 8400 kg, T1S2 konusunda

konusunda 8200 kg, T2S2 konusunda 10010 kg,
T2S3 konusunda 9350 kg, T3S1 konusunda 7060 kg,
T3S2 konusunda 8090 kg, T3S3 konusunda 8560 kg,
T4S1 konusunda 6790 kg, T4S2 konusunda 7750 kg,

10490 kg, T1S3 konusunda 9770 kg, T2S1 T4S3 konusunda 8040 kg brokoli elde edilmistir.
Cizelge 7. Ortii alti brokoli Giretiminde verim (cikti) degerleri ve enerji esdegerleri
S1 S2 S3

Konular Verim (kg/ha) Enerji Verim (kg/ha) Enerji Verim (kg/ha) Enerji

esdegeri esdegeri esdegeri
T1 8400.00 15708.00 10490.00 19616.30 9770.00 18269.90
T2 8200.00 15334.00 10010.00 18718.70 9350.00 17484.50
T3 7060.00 13202.20 8090.00 15128.30 8560.00 16007.20
T4 6790.00 12697.30 7750.00 14492.50 8040.00 15034.80
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T1 konusunda enerji etkinligi degerleri
Cizelge 8’de verilmistir. S1 sulama dizeyinde
toplam enerji girdisi 18951.22 MJ, S2 sulama
dizeyinde 19528.24 MJ, S3 sulama dizeyinde
20105.26 MJ, S1 sulama dizeyinde toplam enerji
ciktisi 15708.00 MJ, S2 konusunda 19616.30 MJ, S3

konusunda 18269.90 MJ olarak bulunmustur.
Brokoli Gretiminden elde edilen enerji esdegerinin
kullanilan enerji girdilerine oranlanmasi ile bulunan
enerji ¢ikti/girdi orani S1 sulama diizeyinde 0.83,
S2 sulama dizeyinde 1.00, S3 sulama diizeyinde
0.91 olarak bulunmustur.

Cizelge 8. Ortii alti brokoli Giretiminde T1 konusunda eneriji etkinligi degerleri

S1 S2 S3

Toplam enerji girdisi (MJ) 18951.22 19528.24 20105.26
Toplam enerji giktisi (MJ) 15708.00 19616.30 18269.90
Enerji ¢ikti/girdi orani 0.83 1.00 0.91
Enerji verimliligi (kg/MJ) 0.44 0.54 0.49
Spesifik enerji (MJ/kg) 2.26 1.86 2.06
Net enerji verimi (MJ) -3243.22 88.06 -1835.36

Enerji kullanimi basina alinan {riin sulama dizeyinde  -1835.36 MJ  olarak
miktarini ifade eden enerji verimliligi S1 sulama bulunmustur.
dizeyinde 0.44 kg/MJ, S2 sulama duzeyinde T2 konusunda enerji etkinligi degerleri

0.54kg/MJ, S3 sulama dizeyinde 0.49 kg/MJ olarak
belirlenmistir. Spesifik enerji Griin basina kullanilan
enerji miktarini ifade etmektedir. Bu katsayl S1
sulama diizeyinde 2.26 MlJ/kg, S2 sulama
dizeyinde 1.86 MJ/kg, S3 sulama diizeyinde 2.06
MJ/kg olarak bulunmustur.

Kullanilan eneriji ile ¢cikan enerji arasindaki
farkin ifade edildigi net enerji S1 sulama diizeyinde
-3243.22 MJ, S2 sulama diizeyinde 88.06 MJ, S3

Cizelge 9’da verilmistir. S1 sulama dizeyinde
toplam enerji girdisi 18951.22 MJ, S2 sulama
dizeyinde 19528.24 MJ, S3 sulama dizeyinde
20105.26 MJ, S1 sulama diizeyinde toplam eneriji
¢iktist 15334.00 MJ, S2 konusunda 18718.70 MJ, S3
konusunda 17484.50 MJ olarak bulunmustur.
Enerji ¢ikti/girdi orani S1 sulama diizeyinde 0.81,
S2 sulama dizeyinde 0.96, S3 sulama diizeyinde
0.87 olarak bulunmustur.

Cizelge 9. Ortii alti brokoli Giretiminde T2 konusunda eneriji etkinligi degerleri

S1 S2 S3
Toplam enerji girdisi (MJ) 18951.22 19528.24 20105.26
Toplam enerji giktisi (MJ) 15334.00 18718.70 17484.50
Enerji ¢ikti/girdi orani 0.81 0.96 0.87
Enerji verimliligi (kg/MJ) 0.43 0.51 0.47
Spesifik enerji (MJ/kg) 2.31 1.95 2.15
Net enerji verimi (MJ) -3617.22 -809.54 -2620.76
Gizelge 10. Ortii alti brokoli Giretiminde T3 konusunda eneriji etkinligi degerleri

S1 S2 S3
Toplam enerji girdisi (MJ) 19094.02 19732.24 20371.66
Toplam enerji giktisi (MJ) 13202.20 15128.30 16007.20
Enerji ¢ikti/girdi orani 0.69 0.77 0.79
Enerji verimliligi (kg/MJ) 0.37 0.41 0.42
Spesifik enerji (MJ/kg) 2.70 2.44 2.38
Net enerji verimi (MJ) -5891.82 -4603.94 -4364.46

Enerji verimliligi S1 sulama diizeyinde 0.43 T3 konusunda enerji etkinligi degerleri

kg/MJ, S2 sulama diizeyinde 0.51 kg/MJ, S3 sulama
dlzeyinde 0.47 kg/MJ olarak belirlenmistir. Spesifik
enerji, S1 sulama duzeyinde 2.31 MJ/kg, S2 sulama
dizeyinde 1.95 MJ/kg, S3 sulama diizeyinde 2.15
MJ/kg olarak bulunmustur. Net enerji S1 sulama
diizeyinde -3617.22 MJ, S2 sulama dizeyinde -
809.54 MJ, S3 sulama dizeyinde -2620.76 MJ
olarak bulunmustur.
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Cizelge 10’da verilmistir. S1 sulama diizeyinde
toplam enerji girdisi 19094.02 MJ, S2 sulama
dizeyinde 19732.24 MJ, S3 sulama dizeyinde
20371.66 MJ, S1 sulama diizeyinde toplam eneriji
ciktis1 13202.20 MJ, S2 konusunda 15128.30 MJ, S3
konusunda 16007.20 MJ olarak bulunmustur.
Enerji ¢ikti/girdi orani S1 sulama diizeyinde 0.69,
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S2 sulama dizeyinde 0.77, S3 sulama diizeyinde
0.79 olarak bulunmustur.

Enerji verimliligi S1 sulama diizeyinde 0.37
kg/MJ, S2 sulama diizeyinde 0.41 kg/MJ, S3 sulama
dizeyinde 0.42 kg/MJ olarak belirlenmistir. Spesifik
enerji, S1 sulama duzeyinde 2.70 MJ/kg, S2 sulama
dizeyinde 2.44 MJ/kg, S3 sulama diizeyinde 2.38
MJ/kg olarak bulunmustur. Net enerji S1 sulama
diizeyinde -5891.82 MJ, S2 sulama diizeyinde -
4603.94 MJ, S3 sulama dizeyinde -4364.46 MJ
olarak bulunmustur.

T4 konusunda enerji etkinligi degerleri
Cizelge 11'de verilmistir. S1 sulama dizeyinde
toplam enerji girdisi 19259.62 MJ, S2 sulama
dizeyinde 19968.64 MJ, S3 sulama dizeyinde
20677.66 MJ, S1 sulama diizeyinde toplam enerji
ciktist 12697.30 MJ, S2 konusunda 14492.50 MJ, S3
konusunda 15034.80 MJ olarak bulunmustur.
Enerji ¢ikti/girdi orani S1 sulama diizeyinde 0.66,
S2 sulama dizeyinde 0.73, S3 sulama diizeyinde
0.73 olarak bulunmusgtur.

GCizelge 11. Ortii alt brokoli iretiminde T4 konusunda eneriji etkinligi degerleri

S1 S2 S3
Toplam enerji girdisi (MJ) 19259.62 19968.64 20677.66
Toplam eneriji ¢iktisi (MJ) 12697.30 14492.50 15034.80
Enerji ¢ikti/girdi orani 0.66 0.73 0.73
Enerji verimliligi (kg/MJ) 0.35 0.39 0.39
Spesifik enerji (MJ/kg) 2.84 2.58 2.57
Net enerji verimi (MJ) -6562.32 -5476.14 -5642.86

Enerji verimliligi S1 sulama dizeyinde 0.35
kg/MJ, S2 sulama diizeyinde 0.39 kg/MJ, S3 sulama
duizeyinde 0.39 kg/MJ olarak belirlenmistir. Spesifik
enerji, S1 sulama diizeyinde 2.84 MJ/kg, S2 sulama
dizeyinde 2.58 MJ/kg, S3 sulama diizeyinde 2.57
MJ/kg olarak bulunmustur. Net enerji S1 sulama
diizeyinde -6562.32 MJ, S2 sulama diizeyinde -
5476.14 MJ, S3 sulama dlzeyinde -5642.86 MJ
olarak bulunmustur.

Literatiirde bazi sebzeler igin yapilan
¢alismalarda enerji kullanim etkinligi; domates igin
0.59 (Jadidi ve ark., 2012), tarlada ve serada
domates icin sirasiyla 1.42 ve 0.18 (Rezvani
Moghaddam ve ark., 2011), tarlada domates,
kirmizi biber ve marul igin sirasiyla 0.52, 0.175 ve
0.186, serada domates, kirmizi biber ve marul igin
siraslyla 0.85, 0.45 ve 0.49 (Kurwardhani ve ark.,
2013), serada domates, salatalik, patlican ve biber
icin sirasiyla 1.26, 0.99, 0.76 ve 0.61 (Ozkan ve ark.,
2004), tarlada domates icin 0.95 (Mirasi ve ark.,
2015), serada salatalik i¢in 0.38 (Monjezi ve ark.,
2011), tarlada sogan, domates ve biber igin
sirasiyla 0.20, 0.10 ve 0.10 (Ibrahim, 2011), serada
salatalik icin 027 (Pahlavan, 2011), serada domates
ve salatalik igin sirasiyla 0.92 ve 0.56 (Taki ve ark.,
2012) olarak bulunmustur.

Mihov ve Tringovska (2010), serada
domates yetistiriciliginde farkli organik giibreleme
uygulamalarinin enerji kullanim etkinligi tzerine
etkisini arastirmis ve enerji kullanim etkinliklerini
siraslyla 0.92, 1.19 ve 1.11 olarak belirlemislerdir.
En iyi uygulamanin 1 I/da organik gilibreleme
uygulamasi oldugu sonucuna ulasmislardir. Mihov
ve ark. (2013) 6rtu altinda iki farkli ¢esit brokoli
Uretiminde eneriji ¢ikti/girdi oranini sirasiyla 0.75 ve
0.92, enerji verimliligini 0.40 kg/MJ ve 0.49 kg/MJ,
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spesifik enerjiyi 2.50 MJ/kg ve 2.03 MJ/kg olarak
belirlemislerdir. Arastirma sonucunda elde edilen
degerler, Mihov ve ark. (2013) literatiiriinde elde
edilen degerlere benzerlik gostermektedir.

Sonug ve Oneriler

Arastirma bolgesinde orti altinda
yetistirilen ve damla sulama yodntemiyle sulanan
brokoli bitkisinin farkli tuzluluk ve su diizeylerinde
enerji kullanim etkinligi hesaplanmig ve en uygun
sulama uygulamasi belirlenmistir. Elde edilen
sonuglara gore, enerji kullanim etkinligi yoniinden
en iyi sonug T1S2 konusundan elde edilmistir. T1S2
konusunda enerji ¢ikti/girdi orani 1 olarak
bulunmus olup, diger konulara gore girdilerin etkin
bir sekilde kullanildigi sonucuna ulagilmistir. T2S2
konusunda enerji ¢ikti/girdi orani 0.96 olarak
bulunmus olup, T1S2 konusundan elde edilen
degere ¢ok yakin olarak belirlenmistir.

Bolgemizdeki su kaynaklarinin kisith olmasi
ve glinden gilne kirlenmesi sonucu, tarimda
marjinal sularin kullanimi zaruri hale gelmistir.
Yiriatilen galismadan elde edilen sonuglara gore
her ne kadar T1 konusu 6n plana ¢iksa da T2
konusunun da enerji cikti/girdi orani 0.96 olarak
belirlenmistir. Bu da T2 gibi 1.1 dS/m tuza sahip
sulama suyunun 3. sinifta yer alsa dahi (yiksek
tuzlu su), sera ortaminda acgikta yapilan
yetistiricilige oranla ortamdaki rutubetin de yiksek
olmas! ile tuz zararin etkisi minimum dizeyde
olmasi ile orth alti vyetistiriciligine rahatlikla
kullanilabilecegini gdstermistir. Zira Bolgemizde
yeralti ve yerUsti su kaynaklarinin 6nemli bir kismi
tuz kriteri acisinda 3. sinifta yer almaktadir. Tuz
orani daha ylksek olan T3 (2.5 dS/m) ve T4 (5.0
dS/m) konularina baktigimizda ise, T3 konusunun
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cok zaruri kosullarda gerekli énlemler alinarak ve
her yil yikama gereksinimi karsilanarak ve belli
oranda verim kaybi goze alinarak
kullanilabilecekken, T4 konulu sulama suyunun
sulamada kullaniimasi 6nerilmemektedir. Sulama
suyu miktari agisindan bakildiginda ise topraktaki
eksik nemin tamaminin karsilanmasi (S2=%100)
onerilmektedir.
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Ozet

Arastirmada Erzurum kent merkezinde bulunan ilkégretim okul bahgelerinin yerel, ulusal, uluslararasi ve
bilimsel standartlar bakimindan analiz edilerek yeterlilik dizeylerinin belirlenmesi amaglanmistir. Arastirma
alanini Erzurum kent merkezini olusturan Yakutiye, Palandéken ve Aziziye ilcelerinde bulunan ilkokul ve
ortaokullar olusturmaktadir. Veriler nitel ve nicel veri toplama teknikleriyle elde edilmistir. Arastirma bulgulari
76 okulun resmi verileri (6grenci sayisi, bahge ve bina alani), olusturulan bilgi toplama formu ile 67 okuldan elde
edilen veriler, 19 okulda yerinde gozlem ve inceleme sonuglarina dayanan veriler ve (g ilceden on bir okulda
606 o6grenci ile yapilan anket calismasi sonuglarina dayanmaktadir. Veriler betimsel olarak analiz edilmis ve
SPSS 18 programindan vyararlanilmistir. Mevcut durumu belirlemeye yoénelik yapilan analiz sonucunda;
arastirma alaninda dgrenci basina 4.80 m? bahge alani diistiigii, okul bahgelerinde bulunmasi gereken kullanim
alanlari bakimindan tamaminin yetersiz oldugu veya hi¢ olmadigi, incelenen okul bahgelerinin islevlerini yerine
getirmekten uzak oldugu ve ankete katilan Ogrencilerin sadece %12.5'i tarafindan vyeterli bulundugu
belirlenmistir. Sonug olarak; arastirma alaninda mevcut okullarin belirli bir plan dogrultusunda gozden
gecirilerek 6grenci ihtiyaglarini karsilayacak bigimde yeniden diizenlenmesi ve yeni yapilacak okullarda ise
belirlenen standartlar dogrultusunda peyzaj tasarim ve uygulama galismalarinin tamamlandiktan sonra egitime
hazir hale getirilmesinin gerekli oldugu vurgulanmistir.

Anahtar kelimeler: Erzurum, okul bahgeleri, okul peyzaji, fiziki yeterlilik

Physical Qualifications of School Gardens in Erzurum

Abstract

In this study, it has been aimed to identify physical qualifications of school gardens located in Erzurum
city center by analyzing them in terms of local, national, international and scientific standards. The study was
carried out at the primary and elementary schools in Yakutiye, Palandoken and Aziziye, three districts of
Erzurum. Data were collected through quantitative and qualitative data collection techniques. Research
findings are based on official statistics of 76 schools (population, area of gardens and buildings), data collected
from these schools via information forms, data of field visits and observations at 19 schools and surveys results
of a questionnaire filled in by 606 students in eleven schools of three districts. Data was descriptively analyzed
with the help of SPSS 18 statistics program. As a result of analysis to determine the existing situation, it has
been found that the area of average school garden per student is 4.80 m?, all school gardens lack areas of
usage and functions, and only 12.5% of students finds their gardens to be enough. In conclusion, it has been
emphasized that the schools in the study field should be rearranged to satisfy the needs of the students with a
specific landscape plan. It’s also essential to finish landscape designs and implementations of new schools
which will be built in the future before they are opened for education.

Key words: School gardens, school landscape, physical qualification, Erzurum

#Bu arastirma Atatiirk Universitesi Fen Bilimleri Enstitiisi'nde Prof. Dr. Sevgi YILMAZ danismanliginda hazirlanan ve kabul
edilen doktora tezinden Uretilmistir.
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Giris

Toplumumuzun temel taslarini olusturan
cocuklarin gelecekte fiziksel ve ruhsal bakimdan
saglkl birey olabilmeleri igin sosyal, fiziksel,
duygusal ve zihinsel becerilerini gelistirebilecekleri
ortam ve olanaklara ihtiyag duyarlar (Algan ve Uslu,
2009; Karakaya ve Kiper, 2013). ilkokul ve ortaokul
caginda olan c¢ocuklarin zamanlarinin bilyik bir
kismini okulda gegirdikleri digtiniildiginde okul
bahgelerinin gocuklarin gelisiminde 6nemli bir
potansiyele sahip oldugu goérilmektedir. Bu
potansiyelin iyi degerlendirilmesi igin  okul
bahgeleri tasarimlarinin, 6grencilerin psikolojilerini
olumlu yoénde etkileyecek ve saglikli gelisimlerine
katki saglayacak nitelikte olmasi gerekmektedir.
Ayrica  okul  bahgelerinin  6grencinin  bos
zamanlarinda ve teneffislerde fiziksel aktivite
yapabilecek bir mekan olarak planlanmasi biyik
6nem arz etmektedir (Dyment ve Bell, 2007; 2008).

Okul bahgelerinin planlanmasi, artan gevre
sorunlari nedeniyle; cevreye ve dogaya saygili
bireyler yetistirmek bakimindan da 6nem arz
etmektedir (Erdonmez, 2006; Meydan ve Dogu,
2008; Uluginar Sagir ve ark., 2008). Estetik ve
fonksiyonel bakimdan diizenlenmis okul bahgeleri
Ogrencilerin gevre bilincini ve ¢evre yonetimini
tesvik etmektedir (Meydan ve Dogu 2008). Bitki,
tas, hayvan ve toprak ile diizenli olarak mesgul olan
cocuklar dogaya karsi daha sevecen bir davranis
gostermektedir. Toronto’da yapilan bir anket
¢alismasinda yesil okul bahgelerinde zaman gegiren
0grencilerde %90 oraninda gevre bilincinin arttig
belirlenmistir (Dyment, 2005).

Okul bahgelerinin fiziki goranamleri hem

okulu hem de okulun bulundugu mahalleyi
nitelendirmektedir. Uygun olmayan fiziki
goriinimliu  okul bahgeleri; okula ve okulun

bulundugu mahalleye olumsuz imaj vermekte, aktif
ve dinamik okul bahgelerinin ise hem okul
acisindan hem de bulundugu mahalle agisindan
modern bir gorlintu vererek canlilik katmaktadirlar.
Yesil alanlarla bitinlesmis okullar toplumsal ve
bireysel bakimdan bir kiltlr géstergesi olmakta ve
cevresi ile uyumlu bir gortinisle agik hava atolyesi
olarak deger kazanmaktadirlar. Bununla beraber
yogun yasama alanlarinda  6grenciler igin
rekreasyon ve oyun alani olarak da ©nem
kazanmaktadirlar (Aksu ve Demirel, 2011; Karakaya
ve Kiper, 2013).

Avrupa ve Amerika’nin bir¢cok yerinde okul
bahgeleri kentsel acgik-yesil alanlarla baglantili
olarak planlanmaktadir. Blinyesinde yer alan oyun
alanlari  ve spor alanlarindan mahalleli de
yararlanmaktadir (Kelkit ve Ozel, 2003; Aksu ve
Demirel, 2011). Ancak Tirkiye’de bir¢cok okul
bahgesinin, soguk ve monoton goriinlise sahip,
beton veya asfalt ylizeylerden olustugu, az sayida
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agag, otsu bitki ve oturma birimine sahip mekanlar
olarak diizenlendigi gérilmektedir (Ozdemir,
2011).

Okul bahgelerinin planlanma asamasinda
gdz onidnde bulundurulmasi gereken en 6nemli
husus kullanici isteklerinin belirlenmesine yonelik
olarak konunun katilimci yaklasimla ele alinmasidir.
Bunun igin planlama siirecinde 6grenci, 6gretmen,
yonetici, okul aile birligi Gyeleri, karar vericiler ve
uzmanlarin katihmi saglanmaldir (Foster ve ark.,
2006; Algan ve Uslu, 2009; lltus ve Hart, 2010; Aksu
ve ark., 2011, Ozdemir 2011b). ideal bir okul
bahgesinde dinlenme amagl alanlara (teneffiis ve
toren alanlari, dinleme alanlari), fiziksel ve ruhsal
gelisim amagh alanlarina (spor alanlari, oyun
alanlan), egitim igerikli alanlara (agik hava
dershanesi, botanik ve zooloji bahgeleri, uygulama
bahgesi, 6zel bahgeler) ve diger yonetim alanlarina
(otopark, glivenlik ve cevreleme) yer verilmelidir
(Erdonmez, 2006).

Arastirmada Erzurum’da ilkogretim okul
bahcelerinin peyzaj mimarligi mesleki disiplini
icerisinde  mevcut durumlarinin yerel, ulusal,
uluslararasi ve bilimsel standartlar bakimindan
yeterlilik diizeylerinin belirlenmesi amaglanmistir.
Arastirmanin  egitim  6gretim  faaliyetlerinin
ylratilmesi  konusunda  goérev, vyetki ve
sorumlulugu olan yoénetici ve 6gretmenlerin konu
hakkinda farkindaliklarini saglayacagi
disunulmektedir. Bunun sonucu olarak temel
eksikliklerin giderilmesi igin yonetim otoritelerinin
sorumluluk almasi hedeflenmistir.

Materyal ve Yontem
Materyal

Arastirmanin ana materyalini Erzurum kent
merkezini icine alan Palanddken, Yakutiye ve
Aziziye ilgelerinde bulunan okullar olusturmaktadir.
Arastirmada bu okullarda egitim-6gretim goéren
Ogrenci, yonetici ve 6gretmenlerin gorislerinden
yararlaniimistir. Ayrica okul bahgeleri konusunda
simdiye kadar yapilmis yurt ici ve yurt disi bilimsel
arastirmalardan, kamu kurumlari ve sivil toplum
kuruluslar tarafindan yuratilen projelerden, konu
ile ilgili resmi veriler, yasal diizenlemeler ve resmi
yazismalardan sikga yararlaniimigtir.

Erzurum il Milli Egitim Madarliga 2013-
2014 egitim 6gretim yili verilerine gore Erzurum'da
1310 okulda 199.699 6grenci egitim gérmektedir.
Bu okullardan 36’si okul 6ncesi, 835’i ilkokul, 313
ortaokul ve 126’si ortadgretim kurumudur. |l
nifusuna paralel olarak okul ve 6grenci sayilari en
fazla olan ve arastirma alani olarak segilen
Palandoken, Yakutiye ve Aziziye ilgelerinde
bulunmaktadir. Palanddken ilcesinde 105 okulda
37.344 oOgrenci, Yakutiye ilgesinde 132 okulda
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42.696 oOgrenci ve Aziziye ilgesinde 80 okulda sirasinda okulda gorev yapan yonetici ve
10.468 6grenci egitim gormektedir (Anonim, 2014). ogretmenlerle birebir gériismeler yapilmis ve okul

bahcelerinin mevcut durumlari hakkinda goris ve
Yéntem onerileri not alinmigtir.

Arastirma alaninda bulunan okullarin fiziki Arastirma alaninda bulunan okul
sartlari bakimindan mevcut  durumlarinin bahgelerinin fiziki yeterlilik diizeyi anket galismasi
tespitinde veri toplama, analiz ve sentez ile  de desteklenmistir.  Ogrencilerin  okul
yontemlerinden  vyararlanilmistir.  Bu  amagla bahgelerinden yararlanma bigimleri, tercihleri,
oncelikle il Milli Egitim Mudirligi'nden Aziziye, memnuniyet duzeyleri ve islevsellik diizeylerinin
Palandoken ve Yakutiye ilgelerine bagh okullarin belirlenmesi amaciyla hazirlanan anketler toplam
bina yuz olgumleri, bahge alanlari ve 06grenci 35 sorudan olusmustur. Hazirlanan sorularin
sayilari Milli Egitim Bakanhg MEBBIS ve E-okul Ogrenciler  tarafindan  kolayhkla  anlasiimasi
aracihigi ile elde edilmistir. Veriler Aralik 2014 tarihi amaciyla kisa cimlelerden olusmasina ve cevap
itibariyle alinmis olup bina ve bahge ylz ol¢iimleri verme siiresinin 15-20 dakika arasinda olmasina
ogrenci sayisina oranlanarak 6grenci basina diisen Ozen gosterilmistir. Anket calismasina 11 okuldan
bina ve bahge alanlari hesaplanmistir. 76 okuldan 4. ve 8. siniflari arasinda egitim géren 606 6grenci
elde edilen sonuclar Kelkit ve Ozel (2003)’e gére katilmistir. Orneklem buyukliaginun
ideal &lcii olan 25 m? standardi ve Anonim (2013)’e belirlenmesinde evrenin  biydkligd  N=60000
gére minimum 9,75 m? standardi ile kiyaslanarak olarak géz oniinde bulundurulmus ve .95 - .99
degerlendirilmistir. gliven dizeyleri ve .01 - .05 sapma miktarlarina

Mevcut durumu saptamaya yonelik olarak gore Blyukoztark (2011) ve Yildirrm ve Simsek
yapilan diger bir calisma okul bahgelerinde yer (2013)’e gore olusturulan tablodan yararlaniimistir.
verilmesi gereken kullanimlar bakimindan okullarin Anketler SPSS 18 (Statistical Package for Social
incelenmesi ¢alismasidir. Olusturulan bilgi toplama Sciences) paket programi ile analiz edilmistir.
formu aracihigi ile 67 okuldan veriler toplanmis ve
betimsel olarak analiz edilmistir. Okul bahgelerinde Bulgular ve Tartisma
yer verilmesi gereken kullanimlar, var ve yeterli, Okul bahge biiyiikliigii ve 6grenci basina diisen
var ama yetersiz ve yok olarak nitelendirilmistir. alan bakimindan mevcut durum
Mevcut durumu belirlemeye yonelik ¢alismalarin Arastirma alaninda 6grenci basina disen
gorsellerle desteklenmesi amaciyla 19 okulda bahce alanlari ilcelere gbre ayri ayri hesaplanmistir.
egitim  Ogretim faaliyetlerinin  devam ettigi incelenen okullar &grenci basina diisen bahce alani
zamanlarda fotograflar ¢ekilmistir. Fotograf ¢ekme bakimindan siniflandiriimistir (Cizelge 1).

Cizelge 1. Ogrenci basina diisen bahge alani verileri

Ogrenci basina diisen bahge alani (m?)

. Toplam okul sayisi incelenen okul sayisi
llge (ilkokul-ortaokul) (ilkokul-ortaokul) bakimindan okul sayisi
0-5m? 5-10 m?2 10-20 m? >20 m?
Palanddken 73 27 17 6 4 0
Yakutiye 929 40 20 15 5 0
Aziziye 72 9 2 2 3 2
Yukaridaki veriler incelendiginde; 20 tanesinde 0-5 mZarasinda, 15 tanesinde 5-10 m?
Palanddken ilgesi’nde 27 okul icin dgrenci basina arasinda, 5 tanesinde ise 10-20 m?arasinda 6grenci
disen bahge alani hesaplanmis ve incelenen basina bahce alani diismektedir. ilcede &grenci
okullardan 17 tanesinde 0-5 m? arasinda, 6 basina diisen okul bahce alani 4.48 m? olarak
tanesinde 5-10 m? arasinda, 4 tanesinde ise 10-20 hesaplanmistir.
m? arasinda 6grenci basina bahce alani diistiigii Aziziye ilgesi’'nde ise 6grenci basina diisen
belirlenmistir. 20 m? den fazla bahge alanina sahip okul bahge alani diger ilgelere gore biraz daha
okul bulunmamakta olup incelenen okullardan yiksektir. ilceye bagl 9 ilkokul ve ortaokulda
sadece 5 tanesi Anonim (2013)’e gore belirlenen yapilan incelemeler sonucuna goére Yavuz Selim
asgari standart olan 9.75 m? standardini Yatil Bolge Okulu ideal ol¢liniin Gzerinde (32.12
saglamaktadir. m?), 23 Nisan ilkokulu ideal 8lgiiye yakin (22.17 m?)
Yakutiye ilgesi’nde 40 ilkokul ve ortaokul olup 5 okul minimum standart Uzerinde bahce
verilerinde yapilan incelemeler sonucunda ideal alanina sahiptir. Aziziye ilgesine baglh okullarin
olgi olan 25 m?  standardinda okul ¢ogunlugu kdy okulu olmasi ve 6grenci sayisinin
bulunmamaktadir. Asgari standart (9.75 m?) sartin 100’den az olmasi nedeniyle hesaplamaya sinirli

saglayan okul sayisinin ise 6 oldugu gorilmastdr.
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sayida okul dahil edilmistir. ilce ortalamasi 9.91 m?

olarak hesaplanmistir.

Ug ilgede incelenen 76 ilkokul ve ortaokulda
verileri birlikte digstnildiginde toplam bahge
alani 234419 m?, toplam 6grenci sayisi 48877 olup
dgrenci basina diisen bahce alani 4.80 m%dir. Bu
ortalama ise asgari standardin bile ¢ok altinda
kalmaktadir. Arastirma alani olan Ug ilcede, Tirk
Standartlari Enstitlisii tarafindan 14 Nisan 2000
tarihinde kabul edilen TS 9518 nolu ‘ilkdgretim
Okullari - Fiziki Yerlesim - Genel Kurallar’ standardi
ve Kelkit ve Ozel (2003)'e gore gelismis Ulkeler
ortalamasi olan 25 m? standardini karsilayan okul
sayisi yalnizca bir okuldur.

Arastirma alaninda Yilmaz (1995) tarafindan
yapilan benzer bir calismada ise bu oranin 6 m?
oldugu gorilmustiir. Aradan gegen uzun yillara
ragmen bu degerlendirme kriteri bakimindan
olumsuzluk artmistir. Bu konuda Turkiye’'nin
degisik sehirlerinde yapilan arastirmalarda benzer
olumsuz sonuclar elde edilmistir. Unal ve ark.
(2000) istanbul’da ®zel okullarin %13.3’iinde,
devlet okullarinin ise %6.6’sinda 6grenci sayisina
gore standarda uygun oldugu, diger okullarin ise ya
standartlara uygun olmadigi veya hi¢ bahge
olmadigini, Arslan Miicahir ve Yavuz Ozalp (2011)
Artvin kent merkezinde rastgele belirlenen 8
ilkégretim okulu ortalamasinda 6grenci basina 4,75
m? bahce alani diistiigii, Sisman ve Giiltiirk (2011)
Tekirdag ilinde okullarin %45’i, 5 m? standardina
gore minimum bahge alanina sahipken %55’i bu
miktardan diisiik bahge alanina sahip oldugu ve 25
m? standardinda gére okul bulunmadigi, Algan ve

Uslu (2009) Adana’da okullarin %70’inde 1.5-10 m?,
%30’unda 10-20 m? &grenci basina bahce alani
distigt, Ozdemir (2011) Bartin’da 14 okul
verilerine gére ogrenci bagina 5.95 m? alan
distigi, Aksu ve Demirel (2011) Trabzon’da 35
ilkogretim okulu verilerine goére 6grenci basina 5.41
m? bahge alani diistigi, Kelkit ve Ozel (2003) ise
Canakkale’de 20 ilkégretim okulu ve 10 lise
verilerine gére okul binasi dahil 6grenci basina 7.80
m? alan disttigi belirlenmistir.

Arastirma alaninda yapilan hesaplamalar ile
diger arastirmalarda elde edilen bulgular konu
hakkinda fikir vermelerine karsin okul bahge
bayiklagti ile ilgili elde edilen verilerin
kiyaslanmasi ile ilgili bir standart bulunmamaktadir.
Bu konuda en giincel yasal standart MEB Egitim
Yapilari Asgari Tasarim Standartlari Kilavuzu'na
gore belirlenen standarttir. Buna gore insaat taban
alani dahil olmakla beraber égrenci basina 15 m?
alan duastinilmesi gerekli oldugu ve bu alan
icerisinde yapisal alanlar tim alanin %35’inden
fazla olmamasi gerektigi vurgulanmaktadir.

Okul  bahgelerinde  yer  verilen  mevcut
kullanimlarin analizi

Arastirma alaninda peyzaj planlama ilkeleri
dogrultusunda okul bahgelerinde bulundurulmasi
gereken kullanimlar icin elektronik bilgi toplama
formu olusturulmustur. Okul muddurlikleri ile resmi
yazisma yapilarak bilgi formlarinin doldurulmasi
talep edilmis ve ¢ ilceden 67 okul verileri
alinabilmistir (Cizelge 2’).

Cizelge 2. Okul bahgelerinde mevcut kullanimlara ait yeterlilik dizeyleri ile ilgili okul sayilari

Okul bahgesinde yer verilmesi gereken kullanimlar

Yeterlilik diizeyleri (say1)

Var ve yeterli Var ama yetersiz Yok
Toren alani 56 9 2
Dinlenme alani 7 11 49
Otopark 14 4 49
Acik hava dersligi (Amfi tiyatro) 0 0 67
Futbol sahasi 7 12 48
Basketbol sahasi 16 24 27
Voleybol sahasi 20 20 27
Tenis sahasi 1 0 66
Oturma banklari 3 5 59
Cesme 3 2 62
Aydinlatma 18 25 24
Cop kutulari 24 22 21
Uygulama bahcesi 12 12 43
Kapali spor salonu 5 2 60

Yukarida veriler okul bahgelerinde asgari
bulunmasi gereken kullanim alanlarinin oldukga
yetersiz oldugunu agik¢a gostermektedir. Veriler
téren alani disindaki kullanimlarin  bircoguna
okullarda yer verilmedigini gdstermektedir. Ustelik
yetersizlik sadece sayisal yetersizligi
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icermemektedir. 19 okulda yapilan yerinde gozlem
ve incelemelerde okullarda mevcut kullanim
alanlarinin estetik ve fonksiyonellik agisindan da
yetersiz oldugu gorilmistir. Ozellikle donatilarin
bakimsiz, boyasiz ve kirik oldugu goérialmustar.
Ayrica spor alani yeterli olarak belirtilen okullarda
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yeterliligin sadece ekipman ve alan bakimindan Okul bahgeleri bitkisel tasarim yoniinden de
degerlendirildigi  gorilmistiir. Yeterli bulunan oldukga vyetersizdir.  Bitkisel dizenlemelerin
okullarda dahil olmak (izere mevcut tim spor genellikle okul arka bahgesi olarak tanimlanan
alanlarinin zemini spor yapmaya elverisli degildir. alanlarda yapildig belirlenmistir. Bitkisel
Ogrencilerin  derslerde dgrendiklerini  gercekte dizenlemelerde rastgele bir dikim yapildigi ve
uygulama imkani bulabilecekleri, sebze ve meyve bitkilerin dendrolojik 6zelliklerinin (6l¢d, sekil, doku
yetistirme olanagi bulunabilecegi 6zel hazirlanmis ve renk) g6z oOnlinde  bulundurulmadig
alanlari iceren uygulama bahgelerinin ise sadece gorialmustdr. Arastirma alaninda bulunan okullarin
alan olarak var oldugu gorilmustar. fiziki durumlarina ait gortniimler $ekil 1'de
verilmigtir.

Téren alani (Basdgretmen Kamelya (Vali Hafizpasa i.0.)

TS

. P
Bit me (Mehmetgik i.0.)

Zemin (Halit Pasa i.0.) Bitkilendirme (Osmangazi O.)
Sekil 1. Arastirma alaninda bulunan okullardan gérintmler.

Okul bahgelerinde yer verilmesi gereken alanlari (kamelya, pergola ve oturma banklariyla
kullanimlar Uzerine yapilan c¢alismalarda benzer olusturulmus sessiz alan), otopark, oturma banki,
olumsuzluklar arastirmacilarca da belirlenmistir. ¢esme, aydinlatma ve ¢bp kutulari  gibi
Arastirma alaninda incelenen 67 okuldan sadece 5 kullanimlarla ilgili Tirkiye’nin diger illerinde yapilan
okulda (%7.4) kapal spor salonu bulunurken Basar arastirmalarda  sayisal  tespitlerden  ziyade
(2000)’e gore Canakkale'de okullarin sadece ergonomik degerlendirmeler yapilmis ve yetersiz
%17.24'Unde spor salonu bulunmaktadir. Sayisal olduklari belirlenmistir (Aksu ve ark., 2011; Aksu ve
olarak ifade edilmese de bircok arastirmaci kendi Demirel, 2011; Sisman ve Gllturk, 2011; Karadag
calisma alaninda inceledikleri okullarda spor ve ark., 2012).
alanlari ve kapali spor salonlarinin sayica ve kalite Turkiye'de okul bahgelerinden en fazla
bakimindan yetersiz olduklarini tespit etmislerdir yararlanma bicimi téren ve teneffis amacgh
(Aksu ve ark., 2011; Aksu ve Demirel, 2011; kullanimdir. Buna bagh olarak téren ve teneffis
Ozdemir, 2011; Sisman ve Giiltiirk, 2011; Karadag alanlari diger kullanimlara gére daha yeterlidir.
ve ark., 2012). Diger kullanimlardan dinlenme Arastirma kapsaminda gozlem ve inceleme yapilan
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tiim okullarda téren alani bulundugu belirlenmistir.
Okullardan elde edilen verilere gore ise toren
alanlari ile ilgili yeterlilik diizeyi %84 olarak
bulunmustur. Diger alanlarda en az téren alani
kadar ©6nem arz etmesine ragmen (zerine
yeterince durulmadiklari gérilmistiir. Ornegin agik
havada  kiltirel ve egitim faaliyetlerinin
yapilmasina, dinlenme ve egitim amach kullanima
olanak saglayan amfitiyatroya arastirma alaninda
hic bir okulda rastlanmamistir. Ogrencilerin
tenefflis, oyun ve spor saatlerinde zemin
désemelerinin uygunlugu da Uzerinde durulmasi
gereken etkenlerdendir. Arastirma alaninda yapilan
gozlemlerde okul bahgelerinde bulunan toéren
alanlari, spor alanlari ve teneffis alanlarinin biyik
bir cogunlugunda asfalt zemin géze ¢arpmaktadir.
Asfalt zeminlerin ise birgogu bozulmus, tzerlerinde
biylik cukurlar olusmus ve 06grencilerin kosma,
ylrime sirasinda sikga diisme ve yaralanmalara
sebep olmaktadir (Sekil 1; Fotograf 3). Yesil alan
olarak belirlenen alanlarin zeminlerinin toprak ve
yabani otlardan olustugu gorilmastir. Hic bir
okulda 6zel diizenlenmis zemin bulunmamaktadir.
Benzer durum tespitleri Basar (2000), Kelkit ve Ozel
(2003), Algan ve Uslu (2009), Sisman ve Gultlrk
(2011) ve Karadag ve ark. (2012) tarafindan
Tirkiye'nin degisik illeri icin de yapilmistir. Ornegin
Canakkale ilinde yapilan arastirmada toren
alanlarinin %55.17’sinde beton zemin, digerinde
asfalt, cakil veya parke tas, oyun alanlarinin ise
%51.72'si  toprak, %31’'i beton ve %13.79'u
sikistinlmis  ¢akildan olustugu tespit edilmistir
(Basar, 2000).

Agacg, cali, mevsimlik bitki ve ¢im alani
diizenlemesi olarak bilinen yesil alan dizenlemeleri
hem estetik hem de fonksiyonel olarak 6grenciye
ve okula birgok katki saglamaktadir (Adams, 1993).

Okul bahgelerinin peyzaj diizenlemesi bakimindan
en fazla Uzerinde durulmasi gereken konulardan
birisi de yesil alan planlamasidir. Arastirma
kapsaminda yapilan gozlemler belirli bir sayisal
veriye dayanmasa da okul bahgelerinin yesil alan
planlamasi bakimindan da istenilen diizeyin ¢ok
uzaginda oldugunu gostermektedir. Diger iller
bakimindan ise Basar (2000)’e gbre Canakkale'de
okullarin %86.20’sinde ¢im alan, %41.38’inde toplu
halde agaglik bir alanin olmadigini belirtmistir. Aksu
ve Demirel (2011) ise Trabzon'da okul bahgelerinde
dgrenci basina 0,9 m? yesil alan distigi, 10 m?
standardindan cok uzakta oldugu
vurgulanmaktadir.

Anket ¢alismalarindan elde edilen sonuglar

Okul bahgelerinin mevcut durumlari ve
Ogrenci tercihlerini belirlemek amaciyla yapilan
anket calismasina Aziziye ilgesi’nden 2, Palandéken
ilcesi’/nden 4 ve Yakutiye ilgesi'nden 5 okul
katilmistir. Ankete katilan 11 okulun 10’u devlet
okulu biri ise 0©zel okul statisiindedir. Bu
okullardan Aziziye ilgesi’nden 79 &grenci, Yakutiye
ilcesi'nden 360 6grenci ve Palanddken ilcesi’/nden
167 0Ogrenci olmak Uzere toplam 606 Ogrenci
katilmistir. Ankete katilan toplam 606 6grencinin
273'U (%45) erkek, 330'u (%55) kizdir. Siniflarina
gore dagilimlari incelendiginde ise; 148 6grenci 4.
sinifta, 111 6grenci 5. sinifta, 137 6grenci 6. sinifta,
107 o6grenci 7. sinifta ve 103 6grenci 8. sinifta
egitim gordugl belirlenmistir.

Ankete katilan 6grencilerin  anne ve
babalarinin egitim dizeyleri de incelenmistir. Buna
gbre annelerin yarisina yakininin (%41.4), babalarin
ise  %28.7’sinin  ilkokul mezunu olduklari
gorulmustir  (Cizelge 2). Babalarin  egitim
seviyelerinin daha yiiksek oldugu belirlenmistir.

Cizelge 3. Ankete katilan 6grencilerin anne ve babalarinin egitim diizeyleri

s L Baba Anne

Anne ve babanin egitim dlzeyi f % f %
Okur-yazar degil 19 3.1 68 11.2
ilkokul mezunu 174 28.7 251 41.4
Ortaokul mezunu 115 19 126 20.8
Lise mezunu 151 24.9 96 15.8
Universite mezunu 145 23.9 64 10.6
Yanit vermeyen 2 0.3 1 0.2

Toplam 606 100 606 100

Ankette 6grencilerin ev ile okullari arasinda
ki mesafeleri belirlenmistir. Buna gore; 6grencilerin
%61.2’sinin okul ile evi arasinda yliriime mesafesi
0-10 dakika arasinda, %25’i 10-20 dakika arasinda
ve %4'Unde okul ile evi arasindaki mesafe 20
dakikadan fazla oldugu belirlenmistir. Ev ile okul
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arasindaki mesafe okul bahgelerinden yararlanma
bicimini etkilemektedir.

Ogrencilerin okul bahgelerinden yararlanma
bicimi ile ilgili sorulan sorulara ait Cizelge 4’deki
sonuglar alinmistir.
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Gizelge 4. Ogrencilerin okul bahgelerinden yararlanma bigimleri

Soru Cevap f %
Ogrencilerin Sinif iggrisin.dfe 111 18.3
teneffislerini Okul binasi iginde 89 14.7
gecirdikleri yer Bahgede 398 65.7

Yanit vermeyen 8 1.3
Toplam 606 100
Egitim faaliyetleri (derslerin uygulamasi, cevre de gozlem) 43 7.1
Sosyal ve kultirel faaliyetler (halk oyunlari, tiyatro, mazik, dans 18 3.0
Teneffus disinda okul  etkinlikleri...) ’
bahgesini kullanma Oyun ve spor faaliyetleri (beden egitimi dersinde) 395 65.2
amaci Hepsi 139 22.9
Yanit vermeyen 11 1.8
Toplam 606 100
Arkadaslarimla bulugma amaciyla 114 18.8
Futbol, basketbol gibi sportif faaliyetler igin 194 32,0
Tatillerde okul Oturma, dinlenme ve bos vakit gegirme igin 35 5.8
bahcesini kullanma Kitap okuma igin 36 5.9
amaci Okul bahgesini kullanmam 190 314
Yanit vermeyen 37 6.1
Toplam 606 100
Yukaridaki verilerle beraber 6grencilerin da belirlenmistir (Sekil 2). Erkek 6grencilerin blyuk
okul bahgelerinden yararlanma bigiminde su ¢ogunlugu (%78) spor alanlarini tercih etmekte
hususlarin 6ne ¢iktigi belirlenmistir: iken kiz Ogrencilerin en fazla oturma alanlarini
1. Egitim Ogretim saati disinda (%52.7) tercih ettikleri géralmustar.

(hafta sonu, somestre ve yaz tatillerinde) okul
bahgesini en fazla futbol, basketbol gibi sportif
faaliyetler icin kullandiklari belirlenmistir (%32).
Erkek 6grenciler en fazla (%52.7) sportif faaliyetler
icin, kiz 6grenciler ise en fazla (%23) arkadaslari ile
bulusma amaciyla okul bahgesini kullanmaktadir.
Erkek 6grencilerin %19'u, kiz 6grencilerin %41.5'i
tatillerde okul bahgesini hi¢ kullanmadiklarini ifade
etmistir. Kiz 6grencilerin buyilk oranda tatillerde
okul bahgesini kullanmadiklari dikkat cekmektedir.

2. Teneffls saatlerini 6grencilerin
buyuk gogunlugunun (398 6grenci, %65.7) bahgede
gecirdigi goralmastar.

3. Egitim Ogretim saatleri icerisinde
ve tenefflis saatleri disinda 6grenciler okul
bahcesinden en fazla sportif amacgh kullandig
belirlenmistir (%65.2). Egitim amagh kullanim %7.1
ve sosyal ve kultlrel faaliyet amagh kullanim ise %3
oldugu goérilmistiir. Okul bahgelerinin  diger
islevlerinin goz ard edildigi belirlenmistir.

Ogrencilerin okul bahgelerinde yer verilmesi
istedikleri kullanimlar belirlenmistir. Buna gore
Ogrenciler sirasiyla; spor alanlari (%56.8), oturma
alanlari (%45.9), yer satranci (%39.8), acik yesil ¢im
alanlar (37.0), sessiz alanlar (%32), su havuzu
(23.1), cesme (20.6), kigik sera (%14.4), amfi
tiyatro (12.9), sebze-meyve yetistirme bahgesi
(%6.6), trafik bahgesi (%2.1) tercih etmektedir.
Ogrenci tercihlerinde cinsiyete gore farklilik oldugu
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Arastirmanin bu kisminda okul bahgelerinin
mevcut durumlarinin yeterliligi ve islevlerini yerine
getirip getirmedigi konusunda sorulan 22 Likert tip
soru (1: Kesinlikle katilmiyorum, 2: Katilmiyorum,
3: Kararsizim, 4: Katiyorum, 5: Kesinlikle
katiliyorum) analiz edilmistir. Bu sorulardan 11
tanesi okul bahgelerinin mevcut durumlarinin
yeterliligini, 11 soru ise okul bahcgelerinin mevcut
durumlarinin islevlerini yerine getirip getirmedigini
belirlemek amaciyla sorulmustur.

Okul bahgelerinin  mevcut durumlarinin
yeterliligi ile ilgili 6grenci gorislerini belirlemek igin
sorulan 11 soruya verilen cevaplara ait ortalama ve
standart sapma degerleri Cizelge 5’'de verilmistir.
Veriler incelendiginde en disik ortalama 1.98 ile
oturma birimlerinin yeterliligi ile ilgili soruya
(Teneffiislerde dinlenmemiz igin yeteri kadar
oturma birimi bulunur), en yiiksek deger ise 3.28
ile 6grencilerin okul bahge buyiklGginu belirleme
ile ilgili soruya (Teneffiislerde bahgede kosarken
baska arkadaslarimla carpisma tehlikesi yasiyorum)
verdikleri cevap goriilmektedir. Sorulan sorularin
standart sapmalari ise 1.29 ile 1.93 arasinda
degismektedir. Bu sonuglara gére okul bahgelerinin
yeterliligi ile ilgili 6grenci gorisleri ‘katilmiyorum’
ile ‘kararsizlik’  arasinda 2.66  ortalama
degerindedir.
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Sekil 2. Cinsiyete gore okul bahgelerinde yer verilecek kullanimlar konusunda 6grenci tercihleri (%)
Gizelge 5. Ogrencilerin okul bahgelerinin yeterlilikleri konusunda gérisleri
Sorular N Ort. S.Sapma
Her sinif diizeyindeki gocugun ihtiyacina gére diizenlenmistir. 597 2.81 1.47
Yeterli sayida agac ve yesil alan bulunmaktadir. 597 3.06 1.45
Teneffiislerde dinlenmemiz icin yeteri kadar oturma birimi bulunur. 599 1.98 1.29
Zemin désemesi kosma, oyun oynama ve spor yapmamiza elverislidir. 599 2.81 1.50
Yeterli miktarda oyun elemanlari bulunur. 593 2.76 1.93
T|rmanrr'1‘a, atlama. V? kosma gibi fiziksel etkinlikleri yapmamiza uygun 598 515 130
olarak diizenlenmistir.
Sportif faaliyetler yapmamiz igin yeterlidir. 595 2.66 1.36
Cesitli sosyal ve kiltiirel faaliyetleri gerceklestirmemiz igin uygundur. 594 2.79 1.37
Diizenlenirken benim de goértsim alinir. 594 2.33 1.47
Tengffu§lerde bahgede kosarken baska arkadaslarimla ¢arpisma 597 398 163
tehlikesi yasiyorum.
Okul bahgemin mevcut gevre diizenlemesini begeniyorum. 595 2.7 1.46
Genel ortalama 2.66 0.83
Ogrencilerin okul bahgelerinden gerceklestirmek igin okul bahgelerinin uygun

memnuniyetine iliskin ylzdelik degerlendirme olmadigini belirtmislerdir.

olarak; ogrencilerin %63.4’U okul bahgelerinin her

sinif  dlzeyindeki ¢ocugun ihtiyacina gore
diizenlenmedigi, %54.4’G yeterli sayida aga¢ ve
yesil alan bulunmadigl, %82.6'si yeteri kadar
oturma birimi bulunmadigini, %61.9’u zemin
doésemesinin  kosma, oyun oynama ve spor
yapmaya uygun olmadigini, %63.1'i yeterli

miktarda oyun elemani bulunmadigini, %80.7’si
tirmanma, atlama ve kosma gibi fiziksel etkinlikleri
yapmaya uygun olarak dizenlenmedigini, %69.1'i
sportif faaliyetler yapmak icin yeterli olmadigini ve
%63.8'i sosyal ve kultarel faaliyetleri
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Diger kentlerde yapilan 6grenci anketlerinde
de benzer sonuclar alinmistir. Ozdemir (2011b)
tarafindan Bartin’da yapilan ankette 6grencilerin
%55'i okul bahgelerini orta-kotl ve gok kotd olarak
belirtmistir. Ozdemir ve Corakgl (2011) tarafindan
Ankara’ya yapilan ankette 6grencilerin %66’si okul
bahcesinden memnun olmadigini,
memnuniyetsizligin sebebini yesil alan yetersizligi
(%39), dar olusu (%25) ve sportif aktivite olmamasi
(%28) olarak gostermislerdir. Ankara’da yapilan
baska bir arastirmada 6grencilerin %66.9'u oyun
alanlarinin yetersiz olmasindan (22.7), agag ve ¢im
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alanin az olusundan (37.1) ve zeminin sert
olusundan (%21.6) dolayr okul bahgesinden
memnun olmadiklarini belirtmislerdir (Ozdemir ve
Yilmaz, 2009). Ancak Sénmez Tirel (2008)'in
izmir'de yaptigi ankette ‘Okulunuzun bahgesinin
tim dis mekan gereksinimlerinizi karsiladigini

Arastirma kapsaminda okul bahgelerinin
islevlerini  yerine getirip getirmedikleri de
belirlenmistir. Bu konuda sorulan 11 soruya ait
Ogrencilerden alinan cevaplarin ortalamalari 2.28
ile 3.38 arasinda, standart sapmalari ise 1.38 ile
2.09 arasinda olustugu gorilmustir (Cizelge 6). Bu

distiniyor musunuz? seklinde ydneltilen soruya, sonuglar okul bahgelerinde yapilan

ogrencilerin %50.9'u olumlu, %25 kararsiz, %24.1 dizenlemelerde islevlerinin gbéz ardi edildigini

olumsuz olarak goris bildirmistir. Okul bahgelerinin gostermektedir.

en Onemli sorunu olarak ise kiiglik ve yetersiz

oldugu (%26.5) yonindedir.

Cizelge 6. Okul bahgelerinin islevsellik analizi

Sorular N Ort. S.Sapma

Okulumun bahgesi yeni seyler 6grenmeme katki saglar. 597 2.8 1.46

Okl:|| bahcesinin istedigim gibi bir dizenlemeye sahip olmasi basarimi 596 31 1.52

etkiler.

Okulumuzun bahgesi gevre bilinci (yere ¢6p atmama, gevreye zarar

vermeme gibi aliskanhklar) kazanmamiza katki saglayacak bicimde 591 291 1.50

dizenlenmistir.

O.kl.JIumuz.L.m bahgesn Psnkolopk olarak rahatlamama katki saglayacak 591 264 509

bicimde diizenlenmistir.

Okul saatleri disinda da sik sik okul bahgesinden yararlanirim. 593 2.56 1.49

Egitim siresi icerisinde okul bahgesinden yeteri kadar yararlaniyorum. 587 3.23 1.45

Derslerde okul bahgesini kullaniyoruz. 589 2.92 1.49

Cevremde bulunan nesnelerin renkleri motivasyonumu etkiler. 591 3.08 1.42

Okul bahgesinde goze hos gelmeyen goriiniimler dikkatimi dagitir. 592 3.38 1.51

Cevremde olup bitenlerle ilgilenmem. 596 2.28 1.38

Sikilmadan zaman gegirecegim bir yerdir. 591 3.11 1.48
Genel ortalama 2.90 0.73

Ogrencilerin okul bahgelerinden yeterince
memnun olmamalari mevcut okul bahgelerinin
islevlerini yerine getirmediginden kaynaklandig
gorilmektedir. Yukaridaki sonuglara yizdesel
olarak bakilacak olursa; o6grencilerin  %63.5%i
mevcut okul bahgelerinin yeni seyler 6grenmesine
katki saglamadigini,%53.6’s1 okul basarisina etki
etmedigini, %60.2’si ¢evre bilinci (yere ¢op
atmama, g¢evreye zarar vermeme gibi aliskanlklar)

kazanmalarina katki saglayacak bicimde
dizenlenmedigini ve %71.7'si psikolojik olarak
rahatlamaya katki saglayacak bicimde

diizenlenmedigini belirtmislerdir. islevini yerine
getirmemesinin bir sonucu olarak egitim 6gretim
saatleri disinda okul bahgesinden vyararlanma
diizeyleri simirli kalmistir.  Ogrencilerin yalnizca
%32.9'u  ise egitim saatleri diginda  okul
bahgesinden yararlandigini belirtmistir. Ankete
katilan 6grencilerin %61'inin okul ile ev arasindaki
mesafesinin 0-10 dakika arasinda oldugu da goz
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onlinde bulunduruldugunda egitim saatleri disinda
kullanimi artirici diizenlemelerin gerekli oldugu
anlasiimaktadir. Ustelik mahallelerde yesil alan ve
g¢ocuk oyun alanlarinin vyetersizlikleri ile yerel
yonetimlerin park ve oyun alani igin uygun alan
bulamamalari da g6z 6niinde bulunduruldugunda
okul bahgelerinin bu ihtiyaci giderme potansiyeli
oldugu soylenebilir.

Genel bir degerlendirme olarak ‘Okul
bahgenizin mevcut gevre diizenlemesi konusunda
fikriniz nedir?’ seklinde sorulan soruya 6grencilerin
verdikleri cevaplar Sekil 3'de verilmistir. Buna gore
Ogrencilerin sadece %12.5'i (76 ©6grenci) mevcut

dizenlemenin yeterli oldugunu ve vyeni bir
dizenlemeye ihtiya¢ olmadigini, %81.2'si okul
bahgesinde yeni dilizenlemelerin  yapilmasini

istemektedir. Ancak %35.5°i ise tim bahgenin
tamamen yenilenmesi gerektigini vurgulamaktadir.
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Sekil 3. Okul bahgelerinin mevcut gevre diizenlemeleri konusunda 6grenci gérusgleri
Tirkiye genelinde okul bahgelerinin dis gerekli  kullanimlar  bakimindan  standartlara

mekan dizenlemelerine  gereken 6nemin
verilmeyisi, 6grenciler icin elverissiz olan beton ve
asfalt zeminden olusan egitim kurumlari bahgesi,
¢agin gerektirdigi ¢evre anlayisina uymamaktadir
(Aksu ve Demirel 2011). Oysaki g¢ocuklarimizi
emanet ettigimiz egitim kurumlari toplumun en
gozde mekanlart olmak durumundadir. Ayni
zamanda egitim kurumlari Diinya’da gerceklesen
yenilikleri takip eden, onu topluma yayginlastiran
ve i¢sellestiren bir gérevi de bulunmaktadir.

Sonug ve Oneriler

Turkiye'nin diger illerinde yapilan benzer
calismalarda okul bahgeleri ile ilgili eksiklikler
gorilmesine ragmen arastirma alanina gére daha
iyi bir seviyede olduklari goriilmustir. Bunun basta
iklim kosullari olmak tzere ¢ok farkl sebepleri olsa
da en 6nemli sebebi konu hakkinda yeterli bilincin
olusmamasi olarak gosterilebilir. Okul bahgelerinin
ogrenciler agisindan 6nemi ve egitim 6gretime
katkilari géz ardi edilmektedir. Bunun yaninda
ekonomik nedenler ile yerel yonetimler, sivil
toplum kuruluslari ve diger kamu kurumlari
desteginin yetersizligi de sonuca etki etmistir.

Arastirmada elde edilen bulgular ve
yukarida yapilan tartismalar sonucunda
arastirmadan iki temel sonug¢ elde edilmistir.
Birincisi Erzurum’da bircok faktor bakimindan okul
bahgeleri nitelik ve nicelik bakimdan standartlara,
bilimsel arastirmalara ve kabul edilebilir toplumsal
isteklerle kiyaslandiginda istenilen durumun c¢ok
altindadir. Ikincisi ise arastirma alaninda bulunan
okul bahgeleri 0Ogrenciler tarafindan vyeterli
gorilmemis, hem estetik olarak hem de
fonksiyonel olarak ihtiyaci karsilamaktan uzaktir.

Bu sonuglara gore her seyden donce bundan
sonra yapilacak okullarda 6grenci basina diisen
alan bakimindan ve okul bahgesinde yer verilmesi
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uyulmali, mevcut okullarda ise ihtiya¢ ve aciliyet
prensibine gore iyilestirme yapilmalidir. Bunun
yaninda okul bahgelerinde planlama ilkeleri ve
peyzaj teknigi bakimdan asagidaki tedbirler ve
oneriler dikkate alinmahdir. Bunlar;

1. Okullarda sikhkla yapilan téren,
kutlama, sosyal ve kdltlrel faaliyetler icin yeterli
blyklukte toren alanina yer verilmelidir.

2. Ogrencilerin fiziksel aktivitelere
katihmlarini tegvik edici dizenlemeler yapiimalidir.
3. Ogrencilerin bisiklet kullanmalari

tesvik edilmeli, trafik bakimindan uygun yerlerde
ogrencilerin okula bisikletle gelebilmeleri igin
onlemler alinmalidir.

4, Okul bahcgelerinde tiim yas grubu
ogrencilerin egitim, oyun, dinlenme ve fiziksel
aktivite ihtiyaclarini  karsilayacak dizenlemeler
yapilmaldir. Oyun bahgesi, agik hava dershanesi,
spor kompleksi, sessiz dinlenme alanlari gibi farkli
kullanimlara yer verilerek ¢ok amagl
planlanmahdir.

5. Her okul bahgesinde en az bir
veya iki siniflik agik hava dersligi veya uygulama
bahgesine yer verilmelidir.

6. Okul bahgelerinin onemli
fonksiyon alanlari yapiminda kullanilan zemin
dosemesi, oturma elemanlari, cevreleme

elemanlari se¢iminde 6grencilerin yaralanmalarina
sebep olmayacak nitelikte ol¢li ve malzemeden
olmasina 6zen gosterilmelidir.

7. Mevcut donati elemanlari sayi,
renk, bicim ve islev bakimindan gézden gegirilmeli,
eksiklikler giderilmelidir.

8. Bitkilendirilmis  alanlar  1slah
edilmeli ve bakimlari yapilmalidir. Bitkilendirme
yapilirken bitkilerin rlzgar ve tozu kesme,

glrlltlyl 6nleme, cirkin goriintiimleri kapatma gibi
islevlerinden yararlaniimahdir.
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9. Geleneksel oyunlar (sek sek,
mendil kapmaca v.s.) ve modern oyunlar
(salyangoz, pusula, labirent v.s.) tiim ilkokullarda
yayginlastirimahdir. Ogrencilerin daha fazla oyun

oynamalar i¢cin  farkli  dizenlemelere yer
verilmelidir.

10. Satrang alani gibi egitimsel igerikli
diizenlemelere yer verilmelidir.

11. Okul  bahgesinde  6grencilere
hayvan ve bitki sevgisi ve bakim aliskanlig
kazandiracak dlzenlemelere yer verilmelidir.

Ogrencilerin planlama siireci diginda bakim ve
uygulamalara da katilmalari saglanmalidir.
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Abstract

This study was carried out to determine the antifungal potential of Thymbra spicata L. and Rosmarinus
officinalis L. (Lamiaceae) plant essential oils against the Monilinia fructigena Honey in Whetze pathogen which is
one of the major disease agents of soft seeds. The essential oils were dropped on a filter paper adhered to the
covers of petri dishes with a micropipette at the doses of 0 (Control), 0.5, 0.8, 1, 1.5, 2, 4, 8, 16 ul/petri dish. At
the end of the seven days incubation period, the diameters of the mycelium growth in petri dishes were
measured with an automatic caliper. As a result, T. spicata and R. officinalis plant essential oils were found to be
statistically significant on the pathogen. Depending on the increased dose, R. officinalis essential oil inhibited the
development of the M. fructigena mycelium and inhibited by 100% in 16 pl/petri dish. On the other hand, T.
spicata essential oil influenced the mycelium development of the pathogen more and inhibited it by 100% at the
dose of 2ul/petri dish. As a result ofdose-response study regarding T. spicata and R. officinalis essential oils
against M. fructigena the LCso and LCqo values were found to be 0.80-1.63 and 5.36-12.17, respectively. These
findings showed that T. spicata and R. officinalis essential oils may be an alternative to synthetic fungicides for
controlling M. fructigena.

Keywords:Thymbra spicata, Rosmarinus officinalis,Monilinia fructigena, essential oil, antifungal activity,
biopescticide

Thymbra spicata L. ve Rosmarinus officinalis L. Ugucu Yaglarinin Monilinia
fructigena Honey in Whetze’ya Karsi Antifungal Aktivitesi

Ozet

Bu ¢alisma, yumusak c¢ekirdeklilerin 6nemli hastalik etmenlerden biri olan Monilinia fructigena patojenine
karsi Thymbra spicata L. ve Rosmarinus officinalis L. (Lamiaceae) bitki ugucu yaglarinin antifungal potansiyelinin
belirlenmesi amaciyla yiritilmustir. Ugucu yaglar petri kaplarinin kapaklarina yapistirilan filtre kagidina 0
(Kontrol),0.5, 0.8, 1, 1.5, 2, 4, 8, 16 pl/petri dozda mikropipetle damlatiimistir. Yedi giinliik inkubasyon siiresi
sonunda petrilerdeki miselyum caplari otomatik kumpas ile élgilmustir. Sonugcta T. spicata ve R. officinalis bitki
ucucu yaglari patojen lzerine istatistiki olarak 6nemli derece etkili bulunmustur. R. officinalis ugucu yagi artan
doza bagli olarak M. fructigena miselyum gelisimini engellemis olup 16 pl/petri kabi dozda %100 engellemistir.
T. spicata ugucu yag! ise patojenin miselyum gelisimi lizerine daha fazla etki gbstermis; 2l/petri kabi dozda %100
inhibe etmistir. T. spicata ve R. officinalis ugucu yaglarinin M. fructigenakarsi doz-etki ¢alismasi sonucundalCsp
ve LCqo degerleri sirasiyla, 0.80-1.63 ve 5.36-12.17 olarak bulunmustur. Bu bulgular, T. spicata ve R. officinalis
ugucu yaglarinin, M. fructigena kontroliinde sentetik fungusitlere alternatif olabilecegini gdstermistir.

Anahtar kelimeler:Thymbra spicata, Rosmarinus officinalis, Monilinia fructigena, ugucu yag, antifungal aktivite,
biyopestisit
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Introduction

In agricultural areas, diseases, pests and
weeds that invade crops cause significant losses.
The plant pathogenic fungal diseases lead to crop
losses both in land and depot. Synthetic fungicides
are used to control diseases to prevent these losses.
The unconscious use of these fungicides for many
years has brought about the endurance problem in
pathogens as well as the problem of the
accumulation of toxic substances in water, air, soil
and food (Arslan and Karabulut, 2005; Isik et al.,
2016). These adverse effects of pesticides have led
investigators to seek new alternatives.

One of these alternative methods is to use
herbal products that are environmentally friendly
and without residue problem and that can be used
to control diseases and pests. The plants growing in
nature have very rich contents. These compounds
that they contain have quite different biological
activities. It has been revealed by the work of
various researchers that plant essential oils and
extracts can be used to control diseases, pests and
weeds (Kaur et al., 2010; Hassannejad and Ghafarbi,
2013; Douiri et al., 2014; Carvalho et al., 2016).

The Monilinia fructigena pathogen is an
important disease factor causing brown rot in soft
seeds before and after harvesting. The disease
spreads through the contact of infected fruits with
healthy fruits (Anonymous, 2017). Starting from the
field and continuing in the depot, it limits the
synthetic drugs to be used in fighting against
disease due to the residual problem. For this
reason, the studies on the biological activities of the
plant-derived compounds, which are
environmentally friendly, not harmful to human
health and have no residual problems, have recently
gained pace. In this study, it is aimed to determine
the antifungal activity of Rosmarinus officinalis and
Thymbra spicata plant essential oils on M.
fructigena disease factor.

Materials and Methods
Plant materials

In the studies, the plant material of
Rosmarinus officinalis was collected from igel
province andthe plant material of Thymbra spicata
was collected from Kahramanmaras province. The
harvested plant material was dried in the dark at
room temperature and made ready for experiments
by grinding.

The extraction of essential oils

The essential oils of plants were obtained by
means of the hydro-distillation method using a
Schilcher apparatus. The plant samples were boiled
for 2 hours by adding pure water (1:10 w/v). The
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essential oils obtained were kept at +4 °C until they
are used in the experiments.

Fungus culture

The plant pathogen of M. fructigena used in
the experiments was obtained from the stock
culture in the Phytopathology laboratories of the
Department of Plant Protection, Ahi Evran
University, Faculty of Agriculture. Among these
stock cultures, 7-day-old cultures developed in petri
dishes (90 mm) containing PDA at 252 °C were
used.

The antifungal activity of essential oils in vitro on
M. fructigena

The PDA prepared in 500-ml erlenmeyer to
be used in the experiments were autoclaved and
cooled down to 40 °C and transferred to 60-mm-
diameter petri dishes (10 ml/petri dishes). Sterile
blotting papers adhered to the covers of petri dishes
and the essential oils were impregnated with the
blotting papers at doses (0 (Control), 0.5, 0.8, 1, 1.5,
2, 4, 8, 16 pl/petri dishes) determined by means of
a micropipette. As a control group, sterile pure
water was impregnated into the blotting paper. The
petri dishes were covered with a parafilm and left
to incubate at 25°C. Seven days after the treatment,
the mycelial growth of diseases was measured with
a digital caliper. The treatments were done with
four replications and two repetitions. The inhibition
rate (%) of essential oils is calculated according to
the following formula (Pandey et al., 1982):

MGI=100x(C -T)/C
MGI: Mycelial Growth Inhibition rate (%)
C: Radial mycelium development in the control
T: Radial mycelium development in the treatments

Statistical analysis

The differences between the treatments in
the tests were determined by the significance
analysis of variance (ANOVA) and the means were
compared by using the DUNCAN test. The statistical
analyzes were performed using the SPSS computer
program. The data obtained in the experiment were
analyzed by Probit analysis in the SPSS 15 analysis
program and the LCso, LCqo values were calculated.

Result and Discussion

In many similar studies, it has been reported
that the extracts and especially essential oils of
plants have a significant effect on plant pathogens
(Cakir et al., 2005; Mahilrajan et al., 2014). It has
been again suggested by different researchers that
essential oils exhibit antimicrobial activity effects
when used as a phase against plant pathogens,
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fungus and bacteria (Edris and Farrag, 2003; Soylu
et al., 2005).

The antifungal activity of the essential oils of
Rosmarinus officinalis and Thymbra spicata plants
by using the treatment doses of 0 (Control), 0.5, 0.8,

1, 1.5, 2, 4, 8, 16 pl/petri against M. fructigena
mycelium development was determined by this
study. The effect of R. officinalis and T. spicata
essential oils on the pathogen differed depending
on the essential oil and treatment doses (Table 1).

Table 1.The effect of Rosmarinus officinalis and Thymbra spicata essential oil on the mycelium development of

Monilinia fructigena
. Rosmarinus officinalis Thymbra spicata
Doses(u!/petri) MG(mm) MGI(%) MG(mm) MGI(%)
Control 47.40+1.29 3" 0.00 47.40+1.29a 0.00
0.5 ul 41.43+1.43b 12.58 22.9142.12b 51.65
0.8 ul 37.0310.85c¢ 21.88 20.78+1.24b 56.15
1l 33.58+0.32d 29.15 20.32+0.40b 57.11
1.5 pul 32.74+0.14d 30.92 11.92+1.41c 74.83
2ul 29.68+0.15e 37.38 0.00+0.00d 100
4 ul 27.57+0.08e 41.82 0.00+0.00d 100
8ul 20.81+0.25f 56.10 0.00+0.00d 100
16 ul 0.00+0.00g 100 0.00+0.00d 100

*The means in the same column with different letters are different at p<0.05 significance level according to the DUNCAN’s

test. MGI: Mycelial growth inhibition, MG: Mycelial growth.

The effect of R. officinalis essential oil on M.
fuctigena was found statistically significant at
P<0.05 significance level.

There were increases in adverse effect due
to the increased dose. Accordingly, R. officinalis

= |
5 N i
=

essential oil exhibits 12.58% inhibition of the
mycelium development of the pathogen at
0.5ul/petri dose, whereas a 100% effect occurred at
16 pl/petri dose (Table 1, Figure 1).

Figure 1. The effect of Rosmarinus officinalis essential oil on the mycelium development of Monilinia fructigena

Table 2. The dose-response experiment results between Rosmarinus officinalis and Thymbra spicata essential
oils and Monilinia fructigena fungi

Test Plants LC so(pl/ml) LCoo(pl/ml) Slope + Standard error X?
Rosmarinus officinalis 5.36 (3.77-8.33) 12.17 (8.95-20.49) 0.188+0.015 45.16
Thymbra spicata 0.80 (0.51-1.05) 1.63 (1.31-2.38) 1.54+0.0.12 45.80
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The dose-response study results of R.
officinalis essential oil on M. fuctigena are given in
Table 2. Accordingly, it is seen that the LCsp and LCqo
values are 5.36 and 12.17, respectively (Table 2).
Similar studies have also shown that rosemary
plants have biological activity. It has been suggested
that rosemary chemotypes exhibit antifungal
activity against Candida albicans pathogen
(Matsuzaki et al., 2013; Ksouri et al., 2017). It has
also been reported that the 1% emulsion of
rosemary essential oil has a high antifungal activity
against Botrytis cinerea and Penicillum expansum
pathogens, which are important disease agents in
apples (Lopez-Reyes et al., 2010). It was determined
that rosemary essential oil inhibits the fungus

—

development against Botrytis cinerea at 25.6 ug/ml
dose (Soylu et al., 2010). It was reported by Mancini
et al. (2014) that a dose of 1000 ppm Origanum
vulgar eessential oil inhibits the mycelial
development of the pathogens completely in the
study carried out against Monilinia laxa, M.
fructigena and M. fructicola, which are three
important factors of field and storage diseases.

T. spicata essential oil was found to be more
effective on M. fructigena pathogen than R.
officinalis essential oil. T. spicata essential oil
inhibited the mycelium development of the
pathogen at 0.5 pl/petri-dish dose by 74.83%,
whereas a 100% inhibition occurred at 2 pl/petri-
dish dose (Table 1, Figure 2).

Figure 2. The effect of Thymbra spicata essential oil on the mycelium development of M. fructigena

The results of the dose-response studies
regarding the effect of T. spicata essential oil on M.
fuctigena are given in Table 2. Accordingly, the LCso
and LCqo values were found to be 0.80 and 1.63. The
biological activity of T. spicata essential oil has been
suggested by other researchers. In this context, it
has been reported that a 10 pl of T. spicata essential
oil (at 142x1073ul/ml air concentration) inhibits the
mycelium development of B. cinerea, M. fructigena
and M. laxa on the 3" day by 100%, while it inhibits
the mycelium development of Penicillium
expansum by 36.4% (Unlii et al., 2009). In the study
stating that 8ul/ml dose of T. spicata essential oil
inhibits the mycelium development of Sclerotinia
sclerotiorum by 98.64% and that of Penicillium spp.
by 100%, it has been reported that the LCso-LCyo
values for S. sclerotiorum and Penicillium spp. were
0.834-3.771 and 0.602-0.953, respectively (Kadioglu
et al., 2013). In this context, it has been reported by
researchers that the main component of T. spicata
essential oil is carvacrol (16.1-62.9%) (Barakat et
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al., 2013) and the carvacrol component has a high
antimicrobial activity (Panizi et al., 1993; Belglzar et
al., 2013; Bagamboula et al., 2004).

Conclusion

Consequently, in this study where antifungal
effect of the essential oils of R. officinalis and T.
spicata plants on M. fructigena fungus was
revealed, the pathogen reacted to plant essential
oils at different levels depending on the increased
dose. The pathogen was found to be more sensitive
to T. spicata essential oil. The usability potential of
both of the essential oils was determined to be high
for controlling M. fructigena pathogen. Today, in
which fungicides that are used intensively in
controlling of these disease and are known to have
harmful effects on human health and the
environment as well as their residual problems, the
findings of this study are of importance.
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Abstract
In this study, the effects of essential oil isolated from orange peel (OEO) added to broiler diets on the
performance were examined. In the research, 432 broiler chickens were used and the experiment lasted for six
weeks. In the experiment, 0 (1st group), 50 (2nd group), 100 (3rd group) and 150 mg/kg (4th group) of OEO
(Citrus sinensis L.) were added to broiler diets and 4 different diets were used. The effect of OEO added to
broiler diets on the live weights were found significant (P<0.05), except for 1st and 5th weeks. The more the
doses of the OEO were the more the live weights increased, the dose of 150 mg/kg had the maximum increase.
Feed intake was found significant (P<0.05), except for the 2nd week. The addition of 150 mg/kg of OEO
improved the feed efficiency (P<0.05). Carcass weight, carcass yield, things, breast, back, wing, abdominal fat
and heart weights significantly increased (P<0.05) as OEO dose added to diets increased.
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Key words: Orange essential oil (Citrus sinensis L.), broiler, performance

Portakal Kabugundan (Citrus sinensis L.) izole Edilen Esansiyel Yagin Broyler Diyetlerine
Eklenmesinin Performans Uzerine Etkileri

Ozet

Bu arastirmada, etlik pili¢ karmalarina portakal kabugu (Citrus sinensis L.) ugucu yagi (PKUY) ilavesinin
broyler performansi izerine olan etkisi incelenmistir. Arastirmada, 432 adet etlik civciv kullaniimis ve deneme 6
hafta surdirtlmustdr. Etlik pilic karma yemlerine kontrol (1. Grup), 50 mg/kg (2. Grup), 100 mg/kg (3. Grup) ve
150 mg/kg (4. Grup) PKUY ilave edilmis ve 4 farkl rasyon kullanilmistir. Etlik pilic karmalarina PKUY ilavesinin
canh agirhga etkileri 1. ve 5. haftalar hari¢, 6nemli (P<0.05) bulunmustur. PKUY dozlar arttikga canl agirhk
artmis ve 150 mg/kg’lik doz en yiiksek agirhgi saglamistir. Yem tiketimleri bakimindan farkliliklar 2. hafta harig,
6nemli (P<0.05) bulunmustur. Karmalara 150 mg/kg PKUY ilavesi, yemden yararlanmayi 6nemli derecede
(P<0.05) iyilestirmistir. Karkas agirligi, karkas randimani, but, sirt, kanat, gégis, abdominal yag ve kalp agirliklari
PKUY dozlari arttikga 6nemli (P<0.05) diizeyde artmistir.

Anahtar kelimeler: Portakal kabugu ugucu yagi (Citrus sinensis L.), etlik pili¢, performans

Introduction

Effective protection of farm animals from
various pathogens is widely used in synthetic semi-
synthetic antimicrobials. But it also raises the risk of
developing resistance against these exploitation
pathogens (Bach Knudsen, 2001; Botsoglou et al.,
2002; Inci et al.,, 2016; Inci et al.,, 2016a). One of
these is antibiotics and has been used for years,

#Summarized from a part of Ahmet AYDIN's Ph.D thesis.
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especially as a growth factor. It has been shown that
antibiotic resistance can be transferred from a
bacterial pathway through other bacterial
conjugation. Increasing frequency of resistant strains
of bacteria in recent years, and these strains have
raised concerns that antibiotics used in humans to
treat disease can also cross-resist (Ceylan et al.,
2003; Sogut et al. 2012). As a result, the use of
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antibiotics has been banned since 2006, when the
European Union decided in 2002. There has been a
considerable increase in the work on the
development of alternative feed additives (Mellor,
2000; Sengezer and Glngor 2008; Sogut et al., 2011).
These alternative feed additives; Enzymes, organic
acids, probiotics, prebiotics, immunostimulating
products and natural plant extracts (Cetin and Yildiz
2004). Turkey is extremely rich in plants containing
essential oils and about 1/3 of its flora consists of
medicinal and aromatic plants (Baser, 1995). Since
ancient times, it has been used by people as a
germicide, digestive  stimulant, antidiarrheal,
painkiller, sedative, breath-releasing, anti parasite,
urine enhancer, gastrointestinal diseases inhibiting
intestinal worms (Cowan, 1999; Algicek, 2008)
Examples of important medicinal substances used
are linalool, limonene, 1,8-octanediol isolated from
coriander (Coriandrum sativum L.), cumin (Carum
carvi L.), lavender (Lavandula stoechas L.) and orange
peel (Citrus sinensis L.) substances such as cineol and
carvol can be shown.. In a study in which the
chemical composition of essential oils was
determined; The highest lemonen rate was found to
be orange peel oil with 93.4% (Algigek et al., 2009).
The fruit group which is the most cultivated
in the world with a total of 115,650,545 tons today
is citrus fruit. 55.26% of world citrus production is
oranges, the largest orange producers; USA, Brazil,
Mexico, Spain, Italy, India, Israel, Egypt, Argentina
and Turkey (Kafa et al., 2009). The areas grown
orange in Turkey are Mediterranean coast borders
and southern coasts of the Aegean region. It is also
cultivated on the eastern shores of the Black Sea
Region The most grown orange is mainly Antalya,
Adana, Mersin, Hatay, Aydin and Mugla. The most

important orange species produced are
Washington, Jaffa and Valencia (Anonymous,
2010).

Studies on the use of volatile oils obtained
from medical plants as growth factors have been
reported to significantly improve parameters such
as live weight gain, feed consumption, feed
utilization, egg yield and carcass yield. Examples
from these studies are given below.

The live weight gain and feed efficiency
rates of broiler chickens on the 21st and 42nd days
were significantly higher (p <0.01) added to
chicken diets the mixture of essential oil (thyme,
laurel, fennel, sage, myrtle leaf and orange peel oil)
and organic acid mixture alone or in combination
(Bozkurt et al., 2007).

In the broiler chicks, 5 different feeds
(control, 2500 mg / kg organic acid, 1000 mg / kg
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probiotic, 36 and 48 mg / kg volatile oil) were used
and the live weights in the groups were 1909,
1937, 2015, 2063 and 2060 g; the feed intakes
3942, 3993, 4045, 4078 and 4037 g; the feed
efficiency 2.07, 2.06, 2.01, 1.97 and 1.96 g and the
carcass yield 73.9, 73.9, 74.3, 74.3 and 75.2 %
respectively. It has been reported that essential oil
and probiotics have a significant effect (p <0.05),
but no difference in terms of abdominal fat and
mortality (Algicek et al.,, 2004). In a study
conducted by adding 24 and 48 mg / kg vegetable
essential oil mixture to the feed of chickens, 21-42.
No significant change in live weight was observed
on days, but there was an improvement in feed
efficiency (P <0.05) (Cabuk et al., 2006).

It was determined that there was a
significant (P <0.01) positive effect on live weight
gain, feed intake and feed efficiency at the end of
the study by adding antibiotic, prebiotic, mannan
oligosaccharide, oregano volatile oil, hops plant
extract and oregano + hops mixture to broiler diets
(Bozkurt et al., 2009a).

In this study, the effects of essential oil
isolated from orange peel (OEO) added to broiler
diets on the performance were examined.

Materials and Methods
Material
Animal Material

The animal material of the study consisted
of 432 coob-500 strain male and female chicks a
day. The chicks were obtained from the incubation
unit of a private poultry company (Bandirma Bozlar
Poultry and Feed Industry).

Feed Material

The feed mixes used in the experiment
were prepared in a special feed factory (Bozlar
Tavukguluk and Feed Industry). The orange peel
essential oil added to the broiler chicks diets was
obtained by aqueous distillation method. Orange
peel essential oil in a private company (izmir Tirer
Tarim AS) with zeolite impregnated as a carrier
with the help of micro mixer and then mixed at the
diets 50, 100 and 150 mg / kg levels.

The composition of the intensive feed mixes
used in the experiment and the nutrient content
are given in Table 1. The values recommended by
the NRC (Anonymous, 1987) are based on the
preparation of the rations. Essential chemical
compositions of essential oil of orange peel used in
the experiment are given in Table 2.
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Table 1. Ingredient composition of the experimental diets

Starter period (0-3 wk.) Finisher period (3-6 wk.)

Ingredients % Ingredients %

(For 2000 kg) (For 2000 kg)

Maize 829.2 Maize 972.6
Soybean meal 460.0 Soybean meal 332.0
Whole soybean 416.0 Whole soybean 290.0
Broken rice 200.0 Broken rice 150.0
Acid oil 15.0 DDCS * 70.0
Marble dust 26.8 Chicken flour 40.0
Salt 6.0 Acid oil 40.0
carbonate 4.5 Frost oil 40.0
BroilerVit. 5.0 Marble dust 22.7
MCP 25.6 Salt 5.0
L-Lysin 33 Carbonate 4.2
Antikoksidial 1.1 BroilerVit. 5.0
L-Trionin 1.0 MCP 18.9
Fitaz 500 0.2 L-Lysin 2.9
Liquid methionin 6.3 Antikoksidial 11
- - L-Trionin 0.8
- - Fitaz 500 0.2
- - liquid methionin 4.6
Total 2000.0 Total 2000.0
Crude protein (%) 21.0 Crude protein (%) 19.0
(%) ME (kcal/kg) 2988.0 ME (kcal/kg) 3176.0
DDCS: Corn by-product
Table 2. Essential chemical compositions of essential oil of orange peel used in the experiment
Plant material used in oil Essential components in oil %
) L Limonen 93.6
Orange peel (Citrussinesis L.) Mirsen 13
Method Execution of the experiment
Experimental design During the trial; Weekly weight averages of

This study was carried out Carried out in
chicken coops of private company (Bozlar Poultry
and Feed Industry, Bandirma) All chicken wing
banded and weighted then total 432 chicken
assigned to 4 groups with 6 replicates containing
18 chicken each randomly. Ad libitum feeding and
continuous illumination were applied during the six
week trial period. The study was conducted
according to the design of random parcels.

The experiment was organized into 4
groups. The first group was formed by the control
group, the second group (50 mg / kg), the third
group (100 mg / kg), and the fourth group (150 mg
/ kg) by the addition of orange peel essential oil
(OPEO).

Diets containing 21% HP and 2999kcal / kg
ME in the first period (0-3 weeks) and 19% HP and
3164kcal / kg ME in the second period (3-6 weeks)
were fed to the animals. The trial was continued
for 42 days (6 weeks).
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the groups were determined by weighing the
animals on the same day and hour each week. At
the same time, the feeds were weighed and the
feed intake and feed efficiency rates of the animals
were also determined.

Slaughter and carcass characteristics

At the end of the trial, a total of 120
animals, 5 animals from each subgroup, were
selected to be of equal number of male and
female, 60 females and 60 male animals were
slaughtered and the hot carcasses separated into
pieces. Carcass pieces and organs were weighed to
determine carcass characteristics Carcass vyields
were also determined by dividing the carcass
weights by the slaughter weights.

While the carcass was divided, it was
divided into 4 parts as thigh, wing, breastand back,
and each piece was weighed separately. The liver,
heart, gizzard and abdominal fat were also
weighed and evaluated.
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Feed analysis

The analysis values of the feed mixes and
the raw materials involved in the mix were
calculated according to the Weende analysis
method (Bulgurlu and Ergll 1978). The chemical
analysis and antimicrobial characteristic of the
orange peel essential oil added to the diets were
made at the Anadolu University Medical and
Aromatic Plant and Drug Research Center (MPRC).
Escherichia coli (ATCC 25922), Staphylococcus
aureus (ATCC 6358), Pseudomonas aeruginosa
(ATCC 27853), Enterobacter aerogenes (NRLL
3567), Proteus vulgaris (NRRLB 123), Salmonella
typhimurium NRRLB 4420) and Aspergillus niger
(ATCC 10549) were used as test microorganisms in
this research center.

Microdilution method Koneman et al (1997)
was used for evaluation of essential oil as
antimicrobial, and chloramphenicol (Sigma,
Germany) was used as a standard antibacterial
agent. Agar diffusion method (20) was used to
determine antifungal activity and ketoconazole
(Sigma, Germany) was used as the standard
antifungal agent. The results are given as (MIC =
Minimum Inhibitory Concentration) values (mg /
mL). The chemical composition of essential oils was
determined by gas chromatography (GC, Shimadzu
GC-9A, CR4A integrator) and gas chromatography-

mass spectroscopy (GC / MS, Hewlett Packard
GCD).

Evaluation of results

The evaluation of the results was made
using the SPSS package program according to the
trial design established in the random parcels
(Ozdamar, 1999). The following mathematical
model has been used for this purpose.

Yijkl + 1+ aj + bj + jjki, Yijkl: I. sex j. Feed
group k. Essential oil and the observation value
obtained from the first replicate, p : Expected
average of population, aj: i. Fixed effect of sex, bj:
j. Fixed effect of the feed group, ck: k. Fixed effect
of essential oil, ejjk|: Chance-related error

Comparisons of group-to-group statistical
features were made using the One Way-Anova
analysis method and the Duncan test (38) of
group-by-group significance controls.

Result and Discussion

The calculated analysis results of feed raw
materials used in this study are given in Table 3.
The minimum inhibitor concentration (MIC, mg /
mL) of essential oil used in the trial is given in Table
4,

Table 3. Crude nutrient analysis results of diets used in the experiment

Ingredients First Stage Second Stage
Dry matter (%) 90.65 90.12
Crude protein (%) 21.46 19.57
Crude oil (%) 8.51 10.44
Crude cellulose (%) 3.96 3.55
Starch (%) 36.42 38.54
Sugar (%) 1.56 1.31
Crude ash (%) 6.25 5.60
M.E. (kcal/kg) 2999.30 3164.47

Table 4. Minimum inhibitor concentration (mic) values for essential oil, mg / mL

. . Source Essential oil tested Standard agent

Microorganism "

Orange peel oil
Bacteria Chloram phenicol
Escherichia coli ATCC 25922 125 62.5
Staphylococcus aureus ATCC 6358 125 7.81
Pseudomonas aeruginosa ATCC 27853 500 250.0
Enterobacter aerogenes NRLL 3567 250 125.0
Proteu svulgaris NRRLB 123 250 31.25
Salmonella typhimurium NRRLB 4420 250 62.5
Fungi ketoconazole
Aspergillus niger ATCC 10549 1000> 62.5
Candida albicans OoGU 250 125.0
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Live weight

The effect of the addition of orange peel
essential oil (OPEO) on the live weight of broiler
chicks is given in Table 4. The highest weight was
seen in the group supplemented with 2646.16 g
and 150 mg / kg PKUY, while the lowest weight
was observed in the control group with 2555.38 g.
Differences were statistically significant (P <0.05).

Feed intake

When feed consumption is examined (Table
5); According to the control group, feed
consumption was significantly (P<0.05). Lower in

the group with 150 mg / kg OPEO supplement. The
other groups were similar to the control group.

Feed Efficiency

The effect of feed efficiency from OPEO diet
on broiler chickens is given in Table 4. When
compared with the control group, significant
improvement (P> 0.05) was achieved in the group
containing 150 mg / kg of OPEO. The other groups
were similar to the control group

Vitality
The differences between the groups were
not significant when looking at vitality.

Table 5. Some development performance results in end of the Trail (6" week)

Groups N LW. (g) F.I. (g) F.E.(g) V (%)
1 (Control) 103 2555.38 P 4727.17° 1.85° 95.4
2 (50 mg/kg) 100 2565.05 2° 4611.00 *° 1.80% 92.6
3 (100mg/kg) 105 2578.14 2° 4618.67 ® 1.79% 97.2
4 (150mg/kg) 103 2646.162 4546.67° 1.72° 95.4

a b, : Differences between averages with different letters are important (P<0.05).

LW: Live Weight, F.l.: Feed Intake, F.E.: Feed Efficiency, V: Vitality.

Slaughter and carcass characteristics

The effects of diets OPEO additions on
carcass characteristics are given in Table 6 and the
effects on some other carcass parts are given in
Table 7.

The differences in carcass weights were
significant (P <0.05), with the highest weight being

The differences between the groups in
terms of efficiency ratios were significant (P<0.05).
The highest rate was 70.35% in the group with 150
mg / kg PKUY (Table 5).

The differences between the groups were
significant (P <0.05) in terms of breast, thigh, back
and wing weights (Table 6), and weights increased

1834.97 g in the 4th group with 150 mg / kg dose as the PKUY  dose level increased.
and 1752.60 g in the lowest weight control group.

Table 6. Carcass characteristics

Groups N Carcass (g) Yield (%) Breast (g) Thigh (g) Back (g) Wing (g)

1 (Control) 30 1752.60 ® 69.01° 676.23° 467.43 ¢ 303.00¢ 164.80 ©

2 (50 mg/kg) 30 1768.20 ® 69.37 % 682.43° 496.63° 320.37°" 181.90°

3 (100mg/keg) 30 1778.33 ® 69.69° 686.53 P 501.37°" 327.20°" 188.80°

4 (150mg/kg) 30 1834.97 ® 70.35°2 714.23° 535.20° 350.47° 232.33°

a,b,c : Differences between averages with different letters are important (P<0.05).

The differences between the groups in
terms of gizzard and liver weights were not
significant (P> 0.05) and the differences between

Table 7. Other some part of carcass

heart and abdominal fat were significant (P <0.05)
(Table 7).

Groups N Gizzard (g) Heart (g) Liver (g) Abdominal fat (g)
1 (Control) 30 44.90 14.77°¢ 41.17 30.70°
2 (50 mg/kg) 30 43.53 16.87° 47.97 32.87%
3 (100mg/kg) 30 43.50 17.23° 49.83 30.07°
4 (150mg/kg) 30 44.37 19.83° 51.20 35.50°

a.b..: Differences between averages with different letters are important (P<0.05).
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Conclusion

It was determined that the addition of 50,
100 and 150 mg / kg of essential oil (Citrus sinensis
L.) to broiler chicks had significant effects on
broiler's live weight values, feed intake, feed
efficiency, carcass characteristics.

As the amount of orange peel essential oil
(OPEO) added to the diets increased, the
differences in live weight among the groups also
increased (P <0.05). However, when we look at the
first three weeks we talked about in the starter
period; The doses of OPEO added to the diets did
not have a significant effect on live weights when
compared to the control group. These results were
obtained from Cabuk et al (2006), Gemci (2006),
Simsek et al. (2005) are parallel to the results of
this study. Algicek et al. (2003) predict that the
OPEO may have been affected later.than other
essential oils. When we look at the finisher period
(3-6th weeks) in general, it is seen that 150mg / kg
of OPEO added to the feeds gives a higher live
weight than the control group (P <0.05). It has
been reported that this increase in live weight is
achieved by promoting endogenous enzyme
activity as well as the antimicrobial activity that
OPEO has. Bozkurt et al (2007), Babaoglan et al
(2009), Erener et al (2007) reported that this
increase in weight was due to increased enzyme
activity of OPEO, regulation of microflora and
increased nutrient absorption by reducing the
activities of pathogenic bacteria.

When we look at feed intake in general; A
decrease in feed consumption was observed as the
OPEO dose level increased. Due to the aromatic
properties of essential oils, the effects of
increasing appetite and feed consumption did not
appear in this study. The fact that the experiment
was conducted in the warmer months may have
caused the intake of feed to be low. Gemci (2006)
reported that they predict that the intake of food
will be low due to the temperature. Compared to
the 150 mg / kg dosing control group except the
first two weeks, it provided a significantly lower
feed consumption (P <0.05). Algicek et al (2003)
found that the 24 mg / kg essential oil dose on day
21 did not cause a difference in feed consumption
compared to the control group, but doses of 48
and 72 mg / kg reduced feed consumption
significantly (P<0.05). The results of decreasing
feed intake with increasing doses were consistent
with the results obtained in this study. Cabuk et al
(2006) The results reported by the OPEO doses of
24 and 48 mg / kg significantly reduced feed
consumption compared to the control group
support the results obtained in this study. Mikulski
et al (2008) reported that the addition of 500 and
1000 mg / kg of a mixture containing OPEO

132

significantly increased feed consumption. Bozkurt
et al. (2009b), Tekeli et al. (2006), Suk et al. (2003)
determined that the addition of the essential oil
mixture had no effect on broiler feed consumption.

With the exception of week 2, the
differences between the feed efficiency values of
the groups throughout the whole trial were
significant (P <0.05). Bozkurt et al. (2009a), Bozkurt
et al. (2009b), EI-Ghousein and Al-Beitawi, (2009),
Cabuk et al. (2006), Algigek et al. (2004), Algigek et
al (2003) have reported that benefiting from the
diet by adding volatile oil mixture is positively
affected.

The differences in carcass weight among the
groups were significant (P <0.05), while the
weights were 1834.97 g in group 4 (150mg / kg)
and 1. Group (control) was 17752.60 g. The 150 mg
/ kg OPEO supplement group gave significantly
more carcass weight (P <0.05) than the control
group. It is seen that as the dose level increases,
the carcass weight increases. Mazmanoglu (2008)
found that a mixture of 200 mg / kg of essential oil
with 300 mg / kg essential oil finishing feed
increased the carcass weight significantly (P <0.05)
group The results is similar to the results in this
study.

When the carcass yields were examined, the
differences between the groups were significant (P
<0.05). The highest carcass yield was found in the
group supplemented with PKUY from 70.35% to
150 mg / kg. Efficiency ratios also increased as
dose levels increased. The lowest rate was
achieved in the control group. Simsek et al.
(2007a) supplemented with 100, 200 and 400 mg /
kg anise essential oil resulted in 71.89% of the cold
carcass ratio in the control group and 73.06% in
the 400 mg / kg essential oil supplement group The
difference between the two values was significant
(P <0.05) and the results are consistent with this
study. Efficiency ratios also increased as dose
levels increased. The lowest rate was achieved in
the control group. Yesilbas et al. (2009); Al-Kassie
(2009); The results of Alcicek et al. (2004) are
consistent with the results of this study.

The differences between the groups in
terms of breast, thigh, back and wing weights were
significant (P <0.05). All treatment groups (50, 100
and 150 mg / kg OPEO) received significantly more
weight (P <0.05) than control. EI-Ghousein and Al-
Beitawi (2009) reported the back, wing and breast
weights, Simsek et al. (2005,2007b) breast weights,
Simsek et al. (2007a) wing weights found
significant differences (P <0.05) between the
groups. The results are similar to this study. When
the gizzard and liver weights were examined, the
differences between the groups were not
significant (P> 0.05) and heart weights were found
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to be significant. Yildiz (2007); Cabuk et al. (2006);

Gemci (2006) found the differences to be
insignificant.

Abdominal fat weights were found to be
significant (P <0.05) 150 mg / kg OPEO

supplemented groups gained more weight (P
<0.05) than control group. Al-Kassie (2009) and
Babaoglan et al. (2009) support the results of this
study, which confirms that the addition of different
doses of essential oil to diets increased abdominal
fat weight significantly (P <0.05).

If we will make a general evaluation;
according to the results obtained without trial; it
has been determined that orange peel essential oil,
which is considered as an alternative growth
factor, has significant effects on carcass
characteristics, general performance criteria such
as live weight, feed consumption and feed
efficiency in broiler chickens. Considering the
whole of the experiment, the addition of 150 mg /
kg of OPEO to broiler mixed feeds significantly
improved the live weight compared to the control
group. As a result, at the end of the trial, the
orange peel volatile oil addition at 150 mg / kg
provided 91 g more live weight per chick than the
control group.. A difference at this level means
that OPEO.

As a result, we found that orange peel,
obtained by distillation from orange peel which is a
citrus growing in our country, can be used for
poultry feeding, and that the addition of 150 mg /
kg orange peel volatile oil to broiler chicks showed
the best effect, but it can be said that there is a
need for further research in this area, given the
scarcity of scientific studies on this subject.
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Ozet

Bu calisma, Kahramanmaras dogal ortamindan seleksiyonla elde edilmis yabani erik anag¢ adaylarinin,
bazi kayisi gesitlerinin mikro besin maddeleri alimina etkilerini belirlemek amaciyla 2013-2014 yillari arasinda
Dogu Akdeniz Gegit Kusagl Tarimsal Arastirma Enstitlisi MudurlGgi’nde yaritilmistir. Calismada anag olarak
Prunus spinosa, Prunus domestica ve Prunus divaricata’ dan licer adet olmak lzere toplam 9 adet segilmis klon
ana¢ adayi ile kontrol olarak Myrobolan 29C ve GF 677 standart anaglari kullaniimistir. Arastirmada
Hacihaliloglu, Kabaasi ve Hasanbey kayisi gesitleri kullaniimistir. Calismada farkh anaglar Gzerine asili kayisi
cesitlerinde yaprak demir igeriklerinin 137.42 ile 113.80 mg.kg™%, bakir iceriklerinin 11.78 ile 7.82 mg.kg™?, cinko
iceriklerinin 49.50 ile 25.50 mg.kg™, mangan iceriklerinin 60.39 ile 28.17 mg.kg™, bor iceriklerinin ise 71.07 ile
61.37 mg.kg? arasinda dagilim gosterdigi saptanmistir. Elde edilen bu degerlerin referans bitki besin maddesi
degerleriyle uyumlu oldugu ve bitkilerde bitki besin maddesi eksikliginin olmadigi tespit edilmistir.

Anahtar kelimeler: Anag, bitki besin maddesi, erik, Prunus sp.

Uptake of Some Micro Nutrient Element by Some Selected Wild Plum Rootstock Candidate
to Apricot Varieties

Abstract

This study was carried out in the East Mediterranean Transitional Zone Agricultural Research Inssitute
during years 2014-2015. It was aimed to investigate the effects of wild plum rootstock candidates obtained
from the natural environment of Kahramanmaras on the uptake of micro nutrients of some apricot varieties. In
this study, 9 selected clones of three different rootstocks from Prunus spinosa, Prunus domestica and Prunus
divaricata and also Myrobolan 29C and GF 677 standard rootstocks as controls were used. Hacihaliloglu,
Kabaasl and Hasanbey apricot varieties grafted on some wild plum genotypes were used in the research. As a
result of study, the content of leaf iron in the cultivated apricot varieties planted on diffrent rootstocks was
137.42 to 113.80 mg.kg-1, the content of leaf copper was 11.78 to 7.82 mg.kg-1, the content of leaf zinc was
49.50 to 25.50 mg.kg-1, the content of leaf manganese was 60.39 to 28.17 mg.kg- 1 and the boron content was
found to be between 71.07 and 61.37 mg.kg-1. It has been determined that obtained values are compatible
with the reference plant nutrient values and that plant nutrient deficiencies are not present in the plants.

Key words: Rootstock, plant nutrition, plum, Prunus sp.

Giris
Ulkemizin, zengin bir meyvecilik kiiltiiriine Ulkeleri arasinda olan llkemiz, ayni zamanda birgok
sahip olmasi ekolojik olarak bircok meyve tiiriine yabani meyve tiriine de ev sahipligi yapmaktadir
sahip olmasindan kaynaklanmaktadir. Bu cesitlilige (Gergekgioglu ve ark, 2009). Kayisi, renk ve aroma
bagh olarak dinyanin 6nemli meyve Ureticisi bakimindan begenilen bir meyve tirli olmasinin
136

#Bu arastirma Cukurova Universitesi Fen Bilimleri Enstitiisii’nde Prof.Dr. Sevgi Paydas KARGI danismanliginda hazirlanan ve kabul edilen doktora
tezinden Uretilmistir.


https://doi.org/10.30910/turkjans.421350

Tirk Tarim ve Doga Bilimleri Dergisi 5(2): 136-145, 2018

yaninda llkemiz meyve yetistiriciliginde 6nemli bir
yere sahiptir. Ulkemizde, her bdlgeye uyum
saglamig, orayla 6zdeslemis bir veya birkag kayisi
¢esidi bulunmaktadir (Asma ve Birhanh, 2004).
Ulkemizdeki 16 milyon kayisi agacinin yaklasik
yarisi Malatya’da bulunmakta ve bu sayi her yil
artmaktadir. Kurutmalk kayisi, basta Malatya
olmak Uzere Elazig, Erzincan ve Sivas illerinin
Malatya’ya sinir olan boélgelerinde ekonomik olarak
Uretilmektedir. Erkenci sofralik kayisi yetistiriciligi
bakimindan Akdeniz Bélgesi'nde icel, Hatay, Adana
ve Antalya; Ege Bélgesi’nde izmir ve cevresi, orta
mevsim sofralik kayisi yetistiriciliginde Dogu
Anadolu’da Kars ve Igdir blyiik dneme sahiptir
(Demirtas ve ark. 2006).

Anaglar, lzerine asilanan meyve gesitlerinin
fenolojik ozellikleri ile gelisme kuvveti, (Beckman
ve ark, 1992; Layne, 1994), verim, kalite, nematod
gibi toprak biyotik etmenlerine dayanikliligin
yaninda bitki besin maddelerinin alimi ve
kullanimina, (Boyhan ve ark, 1995) etki etmektedir.
Tim bu o6zelliklerin ortaya ¢ikmasinda 6nemli rol
oynayan faktor, bitki besin maddelerinin anagtan
kaleme iletiminin saglikli bir bigimde
gerceklesmesidir. Ayni zamanda anag bitkiyi etkin
bir bicimde topraga baglayan, bu kombinasyonun
o6nemli bir pargasidir (Hofman ve ark, 2002).

Erik anaglarn Uzerlerine asilanan kayisi
cesitlerinde gelisme  kuvvetinde bodurlasma
saglamaktadir. Vejetatif gelismenin baski altina
alindigi boéyle durumlar, yaprak besin madde
iceriginde artisa ve vejetatif gelisme ile meyvelerin
besin rekabetlerinin meyveden yana olmasina
neden olmaktadir (Faust,1989).

Ulkemizde kayisida klonal anag¢ 1slahi
calismalari heniiz yeni baslamistir. Myrobolan 29C
ve GF 677 anaglari en yaygin olarak kullanilan
anaclardir. Ayrica klonal anag islahi galismalari
daha cok P. cerasifera, P. persica, P. insititia ve P.
domestica erik tirlerinde (Guleryliz ve Ercigli,
1995), yogunlasmis, vyapilan islah galismalarn
sonunda Marianna (P. cerasifera x P. munsoniana),
Myrobalan (P. cerasifera), Pollizo ve Pixy (P.
insititia), Adesoto (Prunus institia) gibi bazi
anaclarin  kullanimi  yayginlasmaya baglamistir
(Moreno, 2009). Gelistirilen bu anaglarin degisik
toprak sartlarina iyi adapte olamamalari, bitki besin
maddeleri iletiminde sikintilar olusmasi yaninda asi
uyusma oraninda ve asi tutma sonrasi gelismede
yasanan sorunlar bu konuda yapilacak ¢alismalarin
devam etmesini zorunlu kilmaktadir. Bununla
beraber (Ugur ve Paydas Kargi 2017 a), seleksiyonla
elde ettikleri bazi yabani erik ana¢ adaylari Gzerin
asiladiklart Hacihaliloglu, Hasanbey ve Kabaasi
kayisilarindaki makro besin maddeleri igeriklerini
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inceledikleri ¢alismada bu ana¢ adaylarinin,
Gzerlerine asilanan cesitlere bitki besin maddelerini
iletmede olumlu performans gosterdiklerini,
incelenen besin madde miktarlarinin referans
degerlerle uyum icerisinde olduklarini
bildirmislerdir.

Bu calismada seleksiyon islahiyla elde
edilmis bazi yabani erik genotiplerinin {zerine
asilanan Kabaasi, Hasanbey ve Hacihaliloglu kayisi
cesitlerindeki mikro bitki besin madde igeriklerinin
belirlenmesi  hedeflenmistir. Bdylece segilmis
anaglarin Uzerine asilanan cesitlere mikro besin
elementlerini iletme konusunda herhangi bir sorun
olup olmadigi bilinmek istenmistir.

Materyal ve Yontem
Materyal

Arastirmanin materyalini, Kahramanmaras
dogal ortamindan klon seleksiyonu yoluyla elde
edilen Prunus divaricata (Di-1, Di-2, Di-3), Prunus
domestica (DO-1, DO-2, DO-3), Prunus spinosa (SP-
1, SP-2, SP-3) (Ugur ve Paydas, 2017 b) yabani erik
tirleri, kontrol olarak Myrobolan 29C ve GF 677
anaglari ile Kabaasi, Hacihaliloglu ve Hasanbey
kayisi gesitleri olusturmustur. Yabani erik tirlerinin
adaptasyon kabiliyetleri ile hastalik ve zarallara
dayanikli olmasi bu tiirtin genis alanlara yayilmasini
saglamistir. Dogal ortamlarinda yabanci tozlanma
ozelliginden  dolayr  varyasyon  zenginligine
sahiptirler. Bu yiiksek degiskenligin spesifik klon
seleksiyonu imkani saglayacagi distinulmistur. Adi
gecen yabani erik tirlerinden yaklasik 1500 adet
aga¢ gozlenmistir. Ture 6zglu gelisme kuvvetine
sahip, saglkli gelisen, kendi botanik ozelliklerini
gosteren ve kiltlrel tarim islemlerinin yapiimadigi
bolgelerde yetismis bu genotipler igerisinden
yaklasik 54 adet genotip secilmistir. Bu 54 genotip
celikle koklenebilme testlerine tabi tutulduktan
sonra 12 adete disilirilmistir. Bu asamada her
tirden 3'er tane genotip alinmistir.

Yéntem
Calismada, materyal kisminda belirtilen
anaglarin, Uzerlerine asilanan kayisi ¢esitlerine

asllama sonrasi fidan gelisme sireci igerisinde bazi
mikro bitki besin maddelerini nasil ilettikleri yaprak
analizleri yapilarak arastirilmistir.  Denemenin
kuruldugu alanin topragin baz fiziksel ve kimyasal
ozellikleri kurum toprak laboratuvarinda
incelendiginde ( Black, C.A., 1965; Bouyocous, G.L.,
1951; Richards , L.A.,, 1954; Gilgur, F., 1974;
Nelson, D.W. ve Sommers, L.E., 1996. ), kumlu killi
tinli binyede, hafif alkalin, fazla kiregli oldugu,
tuzluluk problemi olmadigl, ¢cok az organik madde
icerdigi saptanmistir (Cizelge 1).
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Cizelge 1. Arastirma alani topraklarinin bazi fiziksel ve kimyasal 6zellikleri

Toprak ozelligi Birim Deger
Rakim m 460.00
Kum % 50.30
Kil % 29.19
Mil % 20.51
pH (1:2.5) 7.52
EC dS.m? 1.63
Kireg % 15.71
Organik madde % 0.65

Asilama, bakim ve kiiltiirel islemler

2014 yih Ekim ayinda anaglara adi gegen
kayisi gesitlerinden gbz asisi yapilmis, 2015 vyili
ilkbahar ayindan itibaren asilar sirmis, Mayis
ayindan itibaren Eylal ayi sonuna kadar sicaklik
degerlerine bagli olarak ortalama on ginde bir
sulanmigtir. 2015 yili Subat ayinda 100 g/m?
15.15.15 glbresi topraga karistirilmak suretiyle
uygulanmistir. Nisan ve Agustos doneminde her ay
10 g/m? % 7.5 suda ¢6ziiniir cinko iceren Cinko
Silfat (ZnSOs4), 10 g/m? Demir Siilfat (FeSOa)
giibresi, 10 g/m? Amonyum Siilfat giibresi damla
sulama ile kok diplerine uygulanmistir.

Yaprak érneklerinin alinmasi

2015 vyih Haziran ayinda fidanlarin
surgunlerinin orta kismindan gelismesini
tamamlamis her tekerriirden 100-200 adet yaprak
toplanmistir. Alinan &rnekler numaralandirilarak
kese kagitlarina yerlestirilmistir. Toplanan yaprak
ornekleri bekletiimeden laboratuvara getirilmistir.
Burada numaralandiriimis kagitlar Gzerine serilmis,
sagliksiz ve yipranmis yapraklar ayiklanmistir. Daha
sonra yapraklar ©6n yikamadan gegcirilerek
temizlenmistir. 0.1 N HCl ¢ozeltisinden sonra saf
suyla yikanmistir. Yikanan vyapraklar gevsek bir
sekilde dizilerek 65°C'de kurutma dolabinda sabit
agirhga gelinceye kadar (yaklasik 48 saat)
kurumaya birakilmistir.  Kurutulmus  &rnekler
ogatilmis, naylon posetlere konularak
etiketlenmis ve analizleri yapilincaya kadar

buzdolabinda muhafaza edilmistir (Steyn, 1961;
Lilleland ve McCollam, 1961; Sannoveld ve Dijk,
1982; Kacar ve inal, 2008).

Mikro Besin Maddelerinin Belirlenmesi
Demir (Fe), Bakir (Cu), Cinko (Zn), Mangan

(Mn), ve Bor (B) igerikleri incelenecek olan
kurutulmus vyaprak ornekleri, tungsten kapl
degirmende Ogutllerek analize hazir hale

getirilmistir. Ogutilmis yaprak drneklerinden 0.25
g alinip, Miller (1998)’in bildirdigine goére 0.5 ml
Nitrik asit (HNOs d=1.42 g.cm) ve 2 ml Hidrojen
peroksit (H202 %30’luk) ile ¢ozdlrildikten sonra
50 ml'lik o6lgi balonlarina mavi banth filtre
kagidindan silzdlriulmis ve son hacimleri ultra
deiyonize su ile gizgisine tamamlanmistir (Kacar ve
inal, 2010). Elde edilen bu karisima, vessel tiiplere
alindiktan sonra, Cemmars 6 basing¢li mikrodalga
firninda 190-200°C civarinda 45 dakika, 15 dakika
sogutma siresi olmak lzere yaklasik 1 saat sire ile
yas yakma yontemi uygulanmistir. Yas yakmadan
sonra ekstrakte edilen 6rneklerdeki Fe, Cu, Zn, Mn,
B degerleri ICP-OES cihazi ile belirlenmis ve Ulusal
Standartlar ve Teknoloji  Enstitlisi  (NIST,
Gaithersburg, MD, USA)" nden temin edilen
referans bitki materyallerindeki ilgili minerallerin
sertifikall degerleri ile kontrol edilmistir. Elde
edilen degerler kayisi yapraklarindaki bitki besin
elementlerinin yeterlilik diizeylerine gore (Kacar ve
inal, 2008) degerlendirilmistir (Cizelge 2).

Cizelge 2. Kayisi yapraklardaki bitki besin elementlerinin yeterlilik diizeyleri (Kacar ve inal, 2008)

Element Adi Birim Noksan Yeterli Fazla
Bor mg.kg? 18-19 20-70 71-90
Bakir mg.kg? 3-4 5-25 >25
Demir mg.kg? 60-69 70-150 >150
Mangan mg.kg? 20-24 25-100 >100
Cinko mg.kg?! 15-19 20-60 >60
Sonuglarin degerlendirilmesi ve %1 Onem seviyelerinde test edilmis, c¢oklu
Yaprak orneklerinin alindigi asili bitkiler karsilastirmalar LSD testi ile belirlenmistir.

tesaduf bloklarinda bolinmiis parseller deneme
desenine gore dlizenlenmistir. Deneme, (g
tekerriirli, her parselde 5 bitki olacak sekilde
diizenlenmistir. Tim verilerde varyans analizleri %5
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istatistiksel analizlerde JMP 7 (Statistical Discovery
from SAS) paket programi kullanilimistir.
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Bulgular ve Tartisma

Bakir (mg.kg™)
Anaglarin, Kabaasi, Hasanbey ve
Hacihaliloglu kayisi gesitlerinin  yapraklarindaki

bakir icerigine etkisine ait degerler Cizelge 3’de
verilmistir. Deneme  kapsaminda incelenen

cesitlerin ve anaglarin, yaprak bakir igerikleri
arasindaki  farklarin istatistiksel olarak %1
seviyesinde, ana¢ x c¢esit kombinasyonlari

arasindaki farklarin ise %5 seviyesinde 6nemli
olduklari saptanmistir.

Cizelge 3. Degisik Anaglarin Kabaasi, Hasanbey ve Hacihaliloglu Kayisi gesitlerinin yaprak bakir dizeyleri tizerine

etkileri (mg.kg?)

Cesitler
Anaglar Kabaasl Hasanbey Hacihaliloglu Anag Ortalama
DO-1 10.56 cde 9.39 efg 11.52 cde 10.49 AB
DO-2 14.16 ab 6.99 gh 11.47 cde 10.87 AB
DO-3 10.01 def 7.07 gh 9.08 efg 8.72 CD
SP-1 10.47 cde 5.95h 7.03 gh 7.82D
SP-2 14.34 a 11.54 cde 9.48 efg 11.78 A
SP-3 9.47 efg 7.68 fgh 11.06 cde 9.40 BC
Di-1 12.68 abc 10.21 cf 10.62 cde 11.17 A
Di-2 11.28 cde 7.15 gh 10.51 cde 9.64 BC
Di-3 9.92 def 10.94 cde 10.29 c- f 10.38 AB
MYR. 29C 12.48 a-d 11.02 cde 11.62 b-e 11.70 A
GF 677 11.58 b-e 10.62 cde 10.12 c-f 10.77 AB
Cesit Ortalama 11.54 A 8.96C 10.25B

Panag: 1.51" Pcesit: 0.78"

PAnangesit: 262*

(1): Ortalamalar arasindaki farklar ayri harflerle gosterilmistir.

(2): **: P<0.01; *: P<0.05

Yapraktaki bakir degerleri 5.95 mg.kg™ (SP-1
/ Hasanbey) ile 14.34 mgkg?! (SP-2 / Kabaasi)
arasinda dagilim gostermistir. En yliksek bakir
degeri saptanan SP-2 / Kabaasi kombinasyonunu
sirasiyla DO-2 / Kabaasi (14.16 mg.kg?), Di-1 /
Kabaasi (12.68 mg.kg?), Myrobolan 29C / Kabaasi
(12.48 mg.kg!) kombinasyonlari takip etmistir. Bu
¢ kombinasyon vyapraktaki bakir degerleri
bakimindan istatistiksel olarak ayni grup igerisinde
yer almiglardir. En disik bakir degerleri SP-1 /
Hasanbey (5.95 mg.kg?), DO-2 / Hasanbey (6.99
mg.kg?) ve SP-1 / Hacihaliloglu (7.03 mg.kg?)
kombinasyonlarinda belirlenmis olup, aralarindaki
farklarin istatistiksel olarak ©6nemsiz oldugu
saptanmistir.

Anaglarin bakir degerleri 7.82 mg.kg! (SP-1
anaci) ile 11.78 mg.kg?! (SP-2 anaci) arasinda
degisiklik gostermistir. Bakir degeri en yiksek olan
SP-2 anacini sirasiyla Myrobolan 29C (11.70 mg.kg"
1) ve Di-1 (11.17 mg.kg?) anaglar izlemistir. S6z
konusu 3 anag arasindaki farklar istatistiksel olarak
dnemsiz bulunmustur. Ote yandan DO-2 (10.87
mg.kg!), GF-677 (10.77 mg.kg?), DO-1 (10.49
mg.kg') ve Di-3 (10.38 mg.kg!) anaglari, bakir
icerikleri bakimindan birbirlerine gok yakin degerler
vermislerdir. Bakir aliminin en dusiik dlzeyde
gerceklestigi anaglar; SP-1 (7.82 mg.kg?) ve DO-3
(8.72 mg.kg) anaclari olmustur.

Cesitlerin bakir degeri en yiksek Kabaasi
cesidinde  saptanmis  olup, bunu sirasiyla
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Hacihaliloglu (10.25 mg.kg?) ve Hasanbey (8.96
mg.kg?) cesitleri izlemistir.

Kontrol anaglari  zerine asili  kayisi
cesitlerinin  yaprak bakir iceriklerinin secilmis
anaglarin bircogundan daha yiiksek degerlere sahip
olduklari gorilmustir. Bu ¢alismadan elde edilen
yaprak bakir degerleri, referans degerlerle (Cizelge
2) karsilastirildiginda, degerlerin orta seviyelerde
yer aldiklari, bu agidan herhangi bir eksikligin
yasanmayabilecegi tespit edilmistir (Kacar ve inal,
2008). Boskovic ve ark. (2012), Prunus cerasifera
anaglari Gzerine asiladiklari Aleksandar, Biljana,
Vera, Harcot ve Roxana kayisi gesitlerinin iki yillk
fidanlarinda vyaptiklari yaprak besin maddesi
analizlerinde, bakir elementi igeriklerini ortalama
7.6 - 12.8 mgkg?! arasinda bulmuslardir. Séz
konusu degerler bu c¢alismadan elde edilen
degerlerle benzer bulunurken, Bilgin ve Misirh
(2015)’'nin Hacihaliloglu ve Kabaasi ile yaptiklari
calismadan elde ettikleri diizeylerden biraz disik
ctkmistir (10.68 - 14.96 mg.kg?). Milosevic ve ark.
(2013a)’nin organik ve inorganik giibrelerle dogal
zeolit uygulamalarinin Roxana kayisi gesidindeki
yaprak besin maddelerindeki degisimleri inceledigi
¢alismasinda ciftlik gilbresi uygulamasinda en
yuksek vyaprak bakir degerine ulasirken (13.26
mg.kg?) en disiik degeri ise iire uygulamasinda
(7.22  mgkg?') saptamislardir. Diger giibre
uygulamalarindaki yaprak bakir degerleri bu iki
uygulama arasinda kalmiglardir. Ayni arastiric
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benzer bir calismayi baska bir bolgede dort kayisi degerlerin  optimum  dizeylerde  oldugunu
cesidinde (Aleksandar, Biljana, Vera ve Harcot) gostermektedir.

yapmiglardir  (Milosevic ve ark, 2013b). Bu

¢alismadan elde edilen yaprak bakir degerleri Demir (mg.kg™?)

Milosevic ve ark. (2013a) tarafindan verilen Anaglarin, Kabaasi, Hasanbey ve
degerlerden biraz disik olmakla beraber yine Hacihaliloglu kayisi gesitlerinin  yapraklarindaki

ciftlik glbresi uygulamasinda vyapraktaki bakir demir igerigine etkileri Cizelge 4’de goriilmektedir.
degerlerinin en yiksek oldugunu saptamislardir. Deneme kapsaminda incelenen anaglarin ve
Ayrica bu dort kayisi gesidinde farkli glibreleme cesitlerin ortalama demir degerleri arasindaki

uygulamalari sonucunda elde edilen yaprak bakir
degerlerinin 7.44 mg.kg?ile 9.81 mg.kg? arasinda

farklar istatistiksel olarak 6nemli bulunmamistir.
Bununla birlikte anag¢ x g¢esit kombinasyonlarinin

demir diizeyleri arasindaki farklarin istatistiksel
olarak %1 seviyesinde énemli oldugu saptanmistir.

degisim gostermesi c¢alismamizda elde edilen

Cizelge 4. Degisik anaglarin, Kabaasi, Hasanbey ve Hacihaliloglu kayisi cesitlerinin yaprak demir dizeyleri
lizerine etkileri (mg.kg™?)

Cesitler

Anaglar Kabaasl Hasanbey Hacihaliloglu Anag Ortalama
DO-1 143.77 a-d 127.67 b-g 128.87 b-g 133.44
DO-2 130.42 b-f 124.60 b-h 120.72 d-1 125.15
DO-3 111.36 f-i 170.88 a 130.02 b-f 137.42
SP-1 119.09 d-i 139.75 b-e 130.36 b-f 129.73
SP-2 131.64 b-f 112.54 e-i 150.73 ab 131.63
SP-3 115.15 e-i 134.70 b-f 122.37 c-h 124.07
Di-1 121.38 c-I 100.98 ghi 119.03 d-i 113.80
Di-2 130.75 b-f 131.82 b-f 124.60 b-h 129.05
Di-3 120.55 d-i 135.06 b-f 136.82 b-f 130.81
MYR. 29C 136.99 b-f 93.111 149.15 abc 126.41
GF 677 135.87 b-f 97.05 hi 127.15 b-g 120.02
Cesit Ortalama 126.99 124.35 130.89

PAnagZ 0.D. PCe§itI 0.D. PAnange§it: 2828**

(1): Ortalamalar arasindaki farklar ayri harflerle gésterilmistir.

(2): 0.D.: Onemli Degil, **: P<0.01

Yaprak demir degerleri 93.11 mg.kg? (GF-
677 / Hasanbey) ile 170.88 mg.kg! (DO-3 /
Hasanbey) degerleri arasinda dagilim gostermistir.
En yiksek demir degeri saptanan DO-3 / Hasanbey
kombinasyonunu sirasiyla SP-2 / Hacihaliloglu
(150.73mg.kg?), Myrobolan 29C / Hacihaliloglu
(149.15 mg.kg!) ve DO-1 / Kabaas! (143.77 mg.kg)
kombinasyonlari takip etmistir. Kombinasyonlarin
onemli bir kismi dagilimda orta degerlerde yer
almis olup, 124.30 mgkg! ile 150.73 mg.kg?
arasindaki duzeyleriyle istatistiksel olarak ayni grup
icerisinde yer almislardir. En disiik demir degerleri
sirastyla, Myrobolan 29C / Hasanbey (93.11 mg.kg
1), GF-677 / Hasanbey (97.05 mg.kg?) ve Di-1 /
Hasanbey (100.98 mg.kgl) kombinasyonlarinda
belirlenmis olup, adi gegen kombinasyonlar da
istatistiksel olarak ayni grup icerisinde vyer
almislardir.

Anaglarin ortalama demir degerleri 113.63
mg.kg? (SP-2) ile 137.42 mg.kg? (DO-3) arasinda
dagilim gostermistir. Demir degeri en yliksek olan
DO-3 anacini sirasiyla DO-1 (133.44 mg.kg) ve SP-
2 (131.63 mg.kg?) anaclarn izlemistir. S6z konusu
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anaglar istatistiksel olarak ayni grup igerisinde yer
almiglardir. Demir aliminin en disik gergeklestigi
anaclar Di-1 anacinda 113.80 mg.kg?, GF-677
anacinda 120.02 mgkg?! seklinde olmustur.
Anagclarin demir alimlari arasinda istatistiksel olarak
bir fark olmasa da secilmis anaglardan 6 tanesi,
kontrol anaglarina gore daha fazla demir alinmasini
saglamiglardir.

Cesitlerin  demir degeri en  yiksek
Hacihaliloglu gesidinde saptanmis olup bunu
sirastyla Kabaasi (126.99 mg.kg') ve Hasanbey
(124.35 mg.kg?) cesitleri izlemistir.

Elde edilen yaprak demir degerlerinin,
referans degerlerin (Cizelge 2) orta seviyelerinde
yer aldigi tespit edilmistir (Kacar ve inal, 2008).
Sofralik kayisilarda yapilan farkli calismalardan elde
edilen yaprak demir iceriklerinin 85 mg.kg*ile 100
mg.kg* arasinda oldugu belirlenmistir (Boskovic ve

ark. 2012). S6z konusu degerler, yapilan bu
calismadan elde edilen dizeylerden dusik
olmustur. Ancak, Bilgin ve Misirli (2015)'nin

Hacihaliloglu ve Kabaasi ile yaptiklari ¢alismada
elde edilen yaprak demir igeriklerinin ise oldukca



Tirk Tarim ve Doga Bilimleri Dergisi 5(2): 136-145, 2018

yiksek dizeylerde (167.85 - 188.10 mg.kg?)
seyrettigi, genel olarak bu farkliliklarin kullanilan
anag, cesit, ekolojik faktoérler ve bahgeye uygulanan
gubreleme programlariyla yakindan ilgili oldugu
bildirilmistir. Anaglara genel olarak bakildiginda
Prunus domestica anaglarinin  yaprak demir
iceriklerinin diger anag¢ adaylarina gore daha
yiksek ¢iktigi gérilmektedir. Milosevic ve ark. 2015

anaglarin Uzerine asilanan kayisi gesitlerindeki
meyve SCKM degerlerinin de yiliksek ¢cikmasi yaprak
demir igerikleriyle meyve tadi arasinda dogru bir
oranti oldugunu disindirmektedir. Calismamizda
elde edilen degerlerin bu degerlerden bir miktar
daha yiksek ¢ikmasi meyve kalite degeri agisindan
Umitvar bir sonucun olabilecegini géstermektedir.

farkli  anaglarin  Gzerlerine  asilanan  kayisi Mangan (mg.kg?)
cesitlerindeki yaprak besin elementleri igerigine Anaglarin, Kabaasl, Hasanbey ve
etkilerini incelemek igin dort farkh kayisi ¢esidini Hacihaliloglu  kayisi  gesitlerinin  yapraklarinda

myrobolan erigi ¢6girt ile Prunus spinosa [
myrobolan erigi ara anaci Gizerine asilamislardir. Bu
calismada Prunus spinosa / myrobolan erigi ara
anaci Uzerine asilanan kayisi gesitlerindeki yaprak
demir degerlerinin myrobolan anaci Uzerine
asilananlara gore daha vyiksek ¢iktigini, bu
degerlerin 94.75 mg.kgtile 101.62 mg.kg* arasinda
degisim gosterdigini saptamiglardir. Ayni ara

belirlenen mangan igerikleri tizerine etkileri Cizelge
5’'de verilmistir. Deneme kapsaminda incelenen
anaglarin ortalama mangan degerleri arasindaki
farklar istatistiksel olarak %1 seviyesinde onemli
bulunurken, bu agidan gesitler ve ana¢ x gesit
kombinasyonlari arasindaki farklar istatistiksel
olarak 6nemsiz olmustur.

Cizelge 5. Degisik anaclarin, Kabaasi, Hasanbey ve Hacihaliloglu Kayisi ¢esitlerinin yaprak mangan dizeyleri

tizerine etkileri (mg.kg™?)

Cesitler

Anaglar Kabaasl Hasanbey Hacihaliloglu Anag Ortalama
DO-1 38.66 47.10 45.39 43.72 BC
DO-2 36.24 36.47 38.53 37.08 CD
DO-3 31.24 46.36 35.48 37.69 CD
SP-1 52.79 44.19 40.49 4582 B
SP-2 55.48 66.47 53.14 58.36 A
SP-3 58.06 51.11 59.37 56.18 A
Di-1 36.32 31.77 35.81 34.63 DE
Di-2 29.93 40.57 30.52 33.67 DE
Di-3 28.79 31.13 24.59 28.17 E
MYR. 29C 61.16 56.15 63.88 60.39 A
GF 677 48.74 43.96 49.85 47.51 B
Cesit Ortalama 43.40 45.02 43.36
PAnagZ 7.64M P(;e§it5 OD PAnacx(;esit: OD
(1): Ortalamalar arasindaki farklar ayri harflerle gosterilmistir.
(2): 0.D.: Onemli Degil, **: P<0.01

Yaprak mangan degerleri en yiksek 66.47 Genel olarak mangan alimi Uzerine,

mg.kg! ile SP-2 / Hasanbey kombinasyonunda, en
disik 24.59 mgkg? ile Di-3 / Hacihaliloglu
kombinasyonunda saptanmistir.

Anaclarin ortalama mangan degerleri 28.17
mg.kg? (DI-3) ile 60.39 mg.kg* (Myrobolan 29C)
arasinda dagilim goéstermistir. Mangan degeri en
yuksek Myrobolan 29C anacini sirasiyla SP-2 (58.36
mg.kg?) ve SP-3 (56.18 mg.kg!) anaclari izlemis,
aralarinda istatistiksel olarak fark saptanmamistir.
Mangan aliminin en disik dizeyde gerceklestigi
anaclar Di-3 (28.17 mg.kg), Di-2 (33.67 mg.kg™) ve
Di-1 (34.63 mg.kg™) anaclari olmustur.

Cesitlerin ortalama yaprak mangan degerleri
en yiksek Hasanbey cesidinde saptanmis olup
bunu sirasiyla Kabaasi (43.40 mgkgl) ve
Hacihaliloglu (43.36 mg.kg!) cesitleri izlemistir.
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Myrobolan 29C ile Prunus spinosa anaglarinin,
Prunus domestica ve Prunus divaricata anaglarina
gore daha pozitif etkilerde  bulunduklar
belirtilebilir. Elde edilen bu degerler referans
degerlerle (Cizelge 2) karsilastirildiginda, referans
degerlerin orta seviyelerinde yer aldiklari tespit
edilmistir (Kacar ve inal, 2008). Yapilan bu
¢alismadan elde edilen yaprak mangan degerleri,
Bilgin ve Misirli (2015)'nin Hacihaliloglu ve Kabaasi
ile yaptiklari calismadan elde ettikleri degerlerle
(25.04 - 50.06 mg.kg') benzerlik gosterirken,
Milosevic ve ark. 2015'nin farkli ana¢ ve ara
anaclarin dort degisik kayisi c¢esidindeki yaprak
besin maddeleri iceriklerini inceledikleri
calismasindan elde edilen degerlerden daha diisiik
cikmistir. Ayni arastiricinin baska bir ¢alismasinda
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da kayisida yaprak mangan degerlerinin 56.19
mg.kg?! ile 116.44 mgkg! arasinda degisim
gosterdigi gorilmektedir. Yapilan arastirmalardan
elde edilen mangan degerlerinin galismada elde
edilen degerlerden yiliksek ¢ikmasi yapilan
gibreleme programiyla ilgili olamayacagi, yuksek
bir  farkhhgin  olmamasi  uygulanan tarim
ilaglarindan kaynaklanabilecegi distinilmektedir.

Cinko (mg.kg™)

Anaclarin, Kabaasl, Hasanbey ve
Hacihaliloglu ¢esitlerinde ¢inko igerigine etkileri
Cizelge 6’da verilmistir. Deneme kapsaminda
incelenen anaglarin, cesitlerin ve ana¢ x cgesit
kombinasyonlarinin  ¢inko igerikleri arasindaki
farklar istatistiksel olarak %1 seviyesinde onemli
bulunmustur.

Cizelge 6. Degisik anaglarin, Kabaasi, Hasanbey ve Hacihaliloglu kayisi gesitlerinin yaprak ginko diizeyleri Gzerine
etkileri (mg.kg?)

Cesitler
Anaglar Kabaasl Hasanbey Hacihaliloglu Anag Ortalama
DO-1 52.54 ab 37.94 e-k 47.40 bcd 45.96 AB
DO-2 58.27 a 44.31 b-g 45.92 b-e 49.50 A
DO-3 45.65 b-f 44.44 b-g 39.17 d-k 43.09 B
SP-1 31.04 j-m 23.29m 22.18 m 25.50 E
SP-2 39.55 d-j 34.53 h-k 35.84 g-k 36.64 C
SP-3 34.10 h-k 30.28 kim 36.77 f-k 33.71 CD
Di-1 49.76 abc 36.15 g-k 40.86 c-I 42.26 B
Di-2 32.63 Il 45.92 b-e 47.78 b-d 42.11 B
Di-3 23.58 m 25.04 Im 37.67 e-k 28.76 DE
MYR. 29C 42.33 c-h 33.66 h-| 24.69 Im 33.56 CD
GF 677 42.21 c-h 33.58 h-| 32.78 I- | 36.19 C
Cesit Ortalama 41.06 A 35.378B 37.378B
Panag: 5.217° Pcesit: 2.72"" Panagxcesit: 9.02°"

(1): Ortalamalar arasindaki farklar ayri harflerle gosterilmistir.

(2): **: P<0.01

Yapraktaki cinko degerleri 22.18 mg.kg™* (SP-
1 / Hacihaliloglu) ile 58.27 mg.kg™* (DO-2 / Kabaasi)
arasinda dagilim gostermistir. En yliksek yaprak
ginko degeri saptanan DO-2 / Kabaasi
kombinasyonunu sirasiyla DO-1 / Kabaasi (52.54
mg.kg?) ve Di-1 / Kabaasi (49.76 mgkg?)
kombinasyonlari  takip etmistir. Adi  gegen
kombinasyonlar arasinda istatistiksel olarak fark
saptanamamistir. En dislk yaprak cinko degerleri
SP-1 / Hacihaliloglu (22.18 mg.kg?), SP-1 /
Hasanbey (23.29 mg.kg?) ve Di-3 / Kabaasi (23.58
mg.kg!) kombinasyonlarinda belirlenmis olup,
bunlarin da istatistiksel olarak ayni grup icerisinde
yer aldiklari goriilmistar.

Anaclarin ortalama c¢inko degerleri 25.50
mg.kg? (SP-1) ile 49.50 mg.kg? (DO-2) arasinda
degisiklik gostermistir. Cinko degeri en yiksek DO-
2 anacini 45.96 mgkg?! degeriyle DO-1 anaci
izlemistir. Ote yandan DO-3 (43.09 mg.kg?), Di-1
(42.26 mg.kg'1) ve Di-2 (42.11 mg.kg'1) anaglarinin
cinko degerlerinin, istatistiksel olarak ayni grupta
yer alacak sekilde olduklari dikkat ¢ekmistir. Cinko
aliminin en distk dizeyde gercgeklestigi anaglar SP-
1 (25.50 mg.kg?), DI-3 (28.76 mgkg?) ve
Myrobolan 29C (33.56 mg.kg™') anaclari olmustur.

Cesitlerden en yiksek ¢inko degeri saptanan
Kabaasi c¢esidini sirasiyla Hacihaliloglu (37.37
mg.kg?!) ve Hasanbey (35.37 mg.kg?t) cesitleri
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izlemis olup, aralarindaki farklar istatistiksel olarak
6nemsiz bulunmustur.

Secilmis anaclardan (¢ tanesi hari¢ (SP-1,
SP-3, Di-3) digerlerinin yaprak cinko iceriklerinin
kontrol anaglardan daha yiksek olduklari
belirlenmistir. Ayrica yaprak ¢inko aliminda Prunus
domestica anaglarinin daha etkili oldugu, Prunus
spinosa ve kontrol anaglarinin ise daha alt
seviyelerde yer aldiklari Cizelgeden anlasiimaktadir.
Genel olarak Prunus domestica anaglariyla Kabaasi
kayisi ¢esidinin olusturdugu kombinasyonlarin
yaprak ginko iceriklerinin diger kombinasyonlara
gore daha yuksek oldugu da belirtilebilir.

Denemeden elde edilen ¢inko igerikleri
Cizelge 2’de belirtilen referans degerlerle
karsilastirildiginda, bu degerlerin orta seviyelerde
kaldigi, 4 kombinasyon disinda bitlin
kombinasyonlarin yaprak ¢inko igeriklerinin yeterli
oldugu ve herhangi bir besin maddesi eksikliginin
olmadigl tespit edilmistir (Kacar ve inal, 2008).
Nitekim arastiricilar saglikli kayisi yapraklarinda
cinko iceriklerinin 12 mg.kgtile 46 mg.kg* arasinda
degisim gosterdigini, bu degerler arasinda eksiklik
yasanmayacagini bildirmislerdir (Milosevi¢ ve ark.,
2013a; Boskovic ve ark., 2012; Bilgin ve Misirli,
2015).
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Bor (mg.kg?)

Deneme kapsaminda incelenen anaglarin,
Kabaasi, Hasanbey ve Hacihaliloglu kayisi
cesitlerinin yapraklarindaki bor igeriklerine etkileri
Cizelge 7'de verilmistir. Denemede olglilen bor

degerlerinden  ¢esitler ile anag x  c¢esit
kombinasyonlari arasindaki farklar istatistiksel
olarak %5 seviyesinde 6nemli bulunurken, anaglar
arasindaki farklar énemsiz bulunmustur.

Cizelge 7. Degisik anaglarin, Kabaasi, Hasanbey ve Hacihaliloglu Kayisi ¢esitlerinin yaprak bor diizeyleri Gzerine

etkileri (mg.kg?)

Cesitler

Anaglar Kabaasl Hasanbey Hacihaliloglu Anag Ortalama
DO-1 53.41 h 65.69 b-h 68.90 a-g 62.67
DO-2 73.26 a-e 59.89 e-h 61.39 e-h 64.85
DO-3 71.64 a-f 65.88 b-h 62.55 d-h 66.69
SP-1 67.35 a-h 62.36 d-h 65.40 b-h 65.03
SP-2 78.38 abc 63.58 d-h 62.96 d-h 68.31
SP-3 69.06 a-g 61.83 d-h 68.80 a-g 66.56
Di-1 70.75 a-f 71.43 af 70.67 a-f 70.95
Di-2 64.28 c-h 60.05 e-h 76.19 a-d 66.84
Di-3 55.12 gh 58.49 fgh 70.50 a-f 61.37
MYR. 29C 81.19 a 63.46 d-h 65.55 b-h 70.07
GF 677 79.31 ab 64.11 c-h 69.78 a-f 71.07
Cesit Ortalama 69.43 A 63.34B 67.52 AB
PAnagZ 0.D. PCe§itI 439* PAnangesit: 14.57"
(1): Ortalamalar arasindaki farklar ayri harflerle gosterilmistir.
(2): 6.D.: Onemli Degil, *: P<0.05

Kombinasyonlarin  bor degerleri 53.41 aldiklari  anlasilmaktadir. Genel olarak tim
mg.kg? ile 81.19 mgkg?! arasinda dagilim anaglarin  Kabaasi kayisi g¢esidi ile olusturdugu

gostermistir.  En yilksek bor degeri saptanan
Myrobolan 29C / Kabaasi kombinasyonunu sirasiyla
GF-677 / Kabaasi (79.31 mg.kg?) ve SP-2 / Kabaasi
(78.38mg.kg!) kombinasyonlari birbirlerine ¢ok
yakin degerlerle izlemistir. Yapraktaki en disiik bor
degerleri DO-1 / Kabaasi (53.41 mg.kg™?), Di-3 /
Kabaasi (55.12 mg.kg) ve Di-3 / Hasanbey (58.49
mg.kg!) kombinasyonlarinda saptanmis olup,
aralarindaki farklarin istatistiksel olarak 6nemli
olmadig saptanmistir.

Anagclarin bor degerleri 61.37 mg.kg™* (Di-3)
ile 71.07 (GF-677) mg.kg?! arasinda degisiklik
gostermistir. En yiksek bor degeri GF-677 anacini
sirasiyla Di-1 (70.95 mg.kg?) ve Myrobolan 29C
(70.07 mg.kg!) anaclari izlemistir. Bor aliminin en
diistik diizeyde gerceklestigi anaglar Di-3 (61.37
mg.kg?) ve DO-1 (62.67 mg.kg) anaclari olmustur.

Cesitlerden en yiksek bor icerigi Kabaasi
cesidinde 69.43 mg.kg olurken, bunu sirasiyla
Hacihaliloglu (67.52 mg.kg!) ve Hasanbey (63.34
mg.kg?) cesitleri izlemistir. Cesitlerin aralarindaki
en yiiksek fark olan 6.09 mg.kg™* degeri istatistiksel
olarak 6nemli bulunmustur.

Di-1 anaci disindaki secilmis anaglarin bor
aliminda  kontrol anaglardan daha  duslik
diizeylerde kaldiklari dikkat cekmistir. Ayrica bor
aliminda kontrol ve Prunus spinosa anaglarinin
daha iyi bir performans sergiledikleri, Prunus
domestica anaglarinin daha alt seviyelerde yer
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kombinasyonlarin yaprak bor igeriklerinin diger

kombinasyonlara gore daha vyiksek oldugu
belirtilebilir.
Denemeden elde edilen bor igerikleri

referans degerlerle (Cizelge 2) karsilastirildiginda,
sonuglarin orta seviyenin bir miktar Uzerinde
oldugu tespit edilmistir (Kacar ve inal, 2008).
Ancak, segilmis anaglar Uzerine asili l¢ kayisi
cesidinin yapraklarinda saptanmis bor degerleri
Boskovig (2012) Milosevig (2013b)’in bulgularindan
(20.02 - 45.00 mg.kg!) yiiksek cikmistir.

Sonug ve Oneriler

Yapilan galismanin sonuglarina genel olarak
bakildigi zaman kullanilan ana¢ adaylarinin
Gzerlerine asilanan kayisi ¢esitlerine mikro bitki
besin maddelerini iletiminin referans degerlere
gore yeterli diizeylerde oldugu sdylenebilir. Bu
degerlerin kayisida yapilan farkli calismalarda elde
edilen degerlerle karsilastiriimasinda da elde edilen
sonug yine pozitif olmustur. Ornegin, kayisida
yurtici veya yurtdisinda, farkh anag, giibreleme ve
terbiye sistemleri gibi uygulamalarin yaprak besin
maddeleri iceriklerindeki  degisimlerine olan
etkilerinin yapildigi bazi calismalara bakildiginda
elde edilen besin maddeleri degerlerinin
¢alismadan elde edilen degerlerle oldukca
benzerlik gosterdigi gorilmektedir. Bu benzerlik,
¢alismada  kullanilan  anaglarin  bitki  besin



Tirk Tarim ve Doga Bilimleri Dergisi 5(2): 136-145, 2018

maddelerini iletim agisindan {mitvar oldugu
sonucunu  vermektedir. Ancak bitki besin
maddelerinin kendi aralarindaki antagonistik ve
sinerjik  etkilesim icerisinde olmalari, iklim
degerlerinin bitki besin maddelerinin dinamigine
olan etkileri, farkli toprak tekstir ve striktirinin
bitki besin maddelerinin fiksasyonundaki farkh
etkisi ve kokiin bu ortamlardaki performansi farkli
lokasyon denemelerini zorunlu kilmaktadir. Clnki
bu dinamik sisteme kokler de rekabetgi olarak dahil
olmaktadir. Burada anacin kok sisteminin yapisi,
besin maddelerinin adsorbsiyonu ve absorbsiyonu
da onemli bir faktordir. Nitekim, Kigikyumuk ve
Erdal (2011), anaglar arasindaki besin maddeleri
iletimindeki farkhhgin anacin kék sisteminin yapisi
ile beraber; anag kokiinin katyon degisim
kapasitesi, rizosfer pH’si, dikim sikhg gibi
ozelliklerle de iliskili oldugunu bildirmistir.

Ozet olarak DO-1, DO-2 (Prunus domestica),
SP-1 ve SP-2 (Prunus spinosa) erik anaglari, Cu, Fe,
Mn, Zn ve B mikro besin elementlerini topraktan
alarak Gzerlerine asilanan kayisi cesitlerine iyi
sekilde iletebilmislerdir. Yapilan analiz sonuglari
oldukg¢a olumlu sonuglar vermistir. Bu sonuglardan
yerli materyallerden anag¢ 1slah ¢alismalarinin
yapilmasinin mumkin ve gerekli oldugu ortaya
cikmistir. Seleksiyon islahi ¢alismalarinin daha fazla
alanlari  kapsayacak sekilde vyaptiktan sonra,
melezleme c¢alismalar ile daha ideal ozelliklere
sahip anag islah calismalarinin devam ettirilmesi
dogru bir calisma olacaktir.
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Abstract

This study was conducted for determining the relation between climatic factors and Aranciocystis
muskarensis (Neogregarinida: Ophryocystidae) infection in Anisoplia segetum (Herbst) (Coleoptera:
Scarabaeidae). The samples were collected from April to July in different provinces of Turkey and 3780 A.
segetum beetles were dissected and examined with the light microscope in 2016. Infection was detected only
in Nevsehir, Konya, Aksaray and Osmaniye provinces. The highest infection rate was seen in Nevsehir with
18.53%. The correlation coefficient data indicated that the positive correlation was observed between humidity
and A. muskarensis infection (r = 0.618, P<0.05). Multiple regressions analysis revealed that A. muskarensis
infection formation in A. segetum was determined in 90.8% rate by climatic factors and the other variables (R
Square = 0.908) and the most influential factor on infection was humidity (t=2.386).

Key words: Anisoplia segetum, Aranciocystis muskarensis, climatic factors, humidity, infection

Tiirkiye'de Anisoplia segetum Herbst (Coleoptera: Scarabaeidae) Popiilasyonlarinda
Aranciocystis muskarensis (Neogregarinida: Ophryocystidae) Dagilimi ve iklim Faktérleri ile
liskisi

Ozet

Bu calisma, Anisoplia segetum (Herbst) (Coleoptera: Scarabaeidae) da ki Aranciocystis muskarensis
(Neogregarinida: Ophryocystidae) enfeksiyonu ile iklim kosullari arasindaki iliskiyi belirlemek amaci ile
yiratilmistir. Ornekler, Nisan-Temmuz aylari arasinda Tirkiye’nin farkl illerinden toplanmis ve 2016 yili
boyunca 1sik mikroskobu kullanilarak 3780 A. segetum bireyi disekte edilip incelenmistir. Enfeksiyon sadece
Nevsehir, Konya, Aksaray ve Osmaniye illerinde tespit edilmistir. En yiksek enfeksiyon orani %18,53 ile
Nevsehir de gorilmdistir. Yapilan analizler sonucunda korelasyon katsayisi verileri, nem ile A. muskarensis
enfeksiyonu arasinda pozitif korelasyon bulundugunu goéstermistir (r = 0.618, P <0.05). Yapilan ¢oklu regresyon
analizi A. segetum da meydana gelen A. muskarensis enfeksiyon olusumunun %90,8 oraninda iklim faktorleri ve
diger degiskenler (R = 0.908) tarafindan belirlendigini ve enfeksiyon tzerindeki en etkili faktoriin nem oldugunu
(t = 2.386) ortaya koymustur.

Anahtar kelimeler: Anisoplia segetum, Aranciocystis muskarensis, iklim faktorleri, nem, hastalik

Introduction result of this relationship, neogregarines negatively

Neogregarines are a pathogenic organism of affect their host fitness, fertility, and longevity
several pest insects. These tiny organisms depend (Cowley, 1989; Altizer and Oberhauser, 1999;
on their host to complete their life cycle. As a Minster-Swendsen, 2008). Due to these
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useful in
integrated

properties, neogregarines can be
biological control strategy for the
management of pest insects.

Anisoplia (Coleoptera: Scarabaeidae)
species are important pests of cereal crops
throughout Northwest Asia and Southern Europe
(Ermolenko, 1971) and in Turkey, Anisoplia
segetum (Herbst) (Coleoptera: Scarabaeidae) is a
common species that causing the significant yield
losses in wheat production (Lodos, 1989; Ozkan,
1996; Jameson et al., 2007). Bekircan et al. (2017)
described a new neogregarine  species,
Aranciocystis muskarensis (Neogregarinida:
Ophryocystidae), from the A. segetum in Nevsehir,
Turkey. Especially last years, the importance of
biological control against pest has increased with
an increase in the demand for sustainable food
production and restrictions on the use of chemical

Ankara Kinkkals

<> sampling localities

@ Infection positive area

control agents (Sgrensen et al., 2012). Therefore,
the study of distribution and occurrence of
Aranciocystis  muskarensis in the different
populations of A. segetum may offer a chance to
find some new information about its effect on A.
segetum populations as a natural repressive factor.
In addition, this study attempted to determine
whether there is a relationship between
Aranciocystis muskarensis infection and climatic
factors.

Materials and Methods
Study location and sample collection

In this study, adults of A. segetum were
collected from eleven cities of six different
geographical regions in Turkey where wheat
production is intensively carried out (Figure. 1).

[ Black Sea
[ Eastern Anatolia
___ Southeastern Anatolia

[ Central Anatolia
[T Mediterranean
[ Marmara

W Aegean

Figure 1. Prevalence A. muskarensis in A, segetum populations in Turkey.

Sample collection studies were carried out
from agricultural ecosystems during the April-July
period in 2016 depending on climatic conditions
and insect biology. The beetles were put into
plastic boxes, transported to the laboratory. The
beetles were dissected in Ringer’s solution and
smeared on microscopic slides then observed
under a binocular microscope at magnifications of
400x for detection of A. muskarensis oocyst
structure (Bekircan et al., 2017). All dissection data
(presence or absence) were recorded for using
statistical analyses. In addition, the daily climatic
data of working months like included temperature,
humidity, and precipitation values were taken from
the Directorate General of Meteorology of T.C:
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Ministry of Forestry and Water Affairs to
determine if the climatic factors had an effect on
the neogregarine infection.

Statistical analyzes

The SPSS 21. 0. 0.0 (SPSS Inc. 1989-2012)
software program was used for statistical analyses.
The Kolmogorov-Smirnoff test was used to
evaluate the data sets (Justel et al.,, 1997).
Correlations and multiple regression analyses were
conducted to understand the relationship between
neogregarine infection and climatic factors.
Correlations analysis were carried according to
Spearman method (Spearman, 1904).
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Result and Discussion selected from six different geographical regions of
Neogregarine infection in Anisoplia segetum Turkey for this research. Totally, 3780 A. segetum
populations adult beetles were collected from the sampling

In the present study, a total of 33 localities locality and dissected with the purpose of
from eleven provinces (Nevsehir, Konya, Aksaray, determining the  Aranciocystis  muskarensis
Tekirdag, Edirne, Gaziantep, Sanhurfa, Adana, infection (Figure. 2).

Osmaniye, Erzurum and Bayburt) were randomly

4. { NG

'.ﬁ v 5 > ] » . i Y 4 i
Figure 2. Oocyst structures of Aranciocystis muskarensis in host’s hindgut at different magnifications. (a) 400X
maghnification (Bar: 50 um); (b) 1000X magnification, (Bar: 20 um).

According to this field study, the densest the highest humidity rate was recorded in the
insect populations were found in Konya, while month of April in Osmaniye with 75.6%, the lowest
Bayburt was the province with the lowest insect humidity rate was seen 32.1% in the July in
density (Table 1). 3780 beetles were examined Aksaray. During the year 2016, the rainiest month
and, 239 of them were ascertained to be infected was June, while the driest month was July. And the
by A. segetum and the total infection rate was highest precipitation value was recorded 94.7
detected as 6.32%. Infection was detected only in mm/m? in Konya, again in June. When these
Nevsehir, Konya, Aksaray and Osmaniye provinces. climate data and monthly infection rates were
The highest infection rate was seen in Nevsehir associated, it is seen that there was a relation
with 18.53% and the lowest infection rate was between humidity and A. muskarensis infection
seen in Aksaray with 1.87% (for the other infection and the graphical representation also showed this
rates see Table 1). situation (Figure 3).

According to the result of this study; the
Central Anatolia region was a most intense region Association climatic factors with A. muskarensis
for A. muskarensis infection in A. segetum infection and regression model for this relation
populations with the 10% infection rate. In The statistical analyses showed that there
addition, June has been the month of the most was a significant relationship between humidity,
intense infection rate for in this region. maximum temperature, minimum temperature

and formation of A. muskarensis infection in A.
Variation in climatic factors and infection segetum populations. The correlation coefficient
incidence data indicated that the positive correlation was

Different climatic data like humidity, observed between humidity and A. muskarensis
precipitation, mean temperature, max-min infection (r = 0.618, P<0.05). On the other hand,
temperature were recorded and analyzed in this maximum temperature and minimum temperature
study for establishing the relationship between showed a negative correlation with A. muskarensis
climate factors and A. muskarensis infection. When infection (r = -0.637, P<0.05; r = -0.651, P<0.05,
the provinces where the infection was positive are respectively) (Table 2).
evaluated in terms of climatic factors the highest Multiple regressions analysis revealed that
temperature about 38.5°C was recorded in the July A. muskarensis infection formation in A. segetum
in Aksaray during the year 2016. The lowest was determined in 90.8% rate by climatic factors
temperature of the research period was recorded and the other variables (R Square = 0.908).
in the April (-4.5°C) in Nevsehir. In addition, while However, the relationship between these

148



Tirk Tarim ve Doga Bilimleri Dergisi 5(2): 146-152, 2018

independent variables was not statistically
significant (Sig. = 0.132, P>0.01). The relationship
between A. muskarensis infection and variables
was formulated as F (7.3) = 4.232; P>0.01. When
the effects of the variables on A. muskarensis
infection were determined individually, the
formula A. muskarensis infection = -42.969 +

(2.919 Mean Temp. + 0.828 Humidity + 1,537
Months) — (0.973 Max Temp. + 1.079 Min Temp. +
0.080 Precipitation + 6.607 Provinces) was
obtained. Furthermore, similar to the correlation
analysis, it was determined that the most
influential factor on A. muskarensis infection was
humidity (t=2.386).

Table 1. A. muskarensis infection in A. segetum from the different sampling localities and months

Geographical . Nl.meer of N.umber of Infection . TOt?I
. Province  Months dissected Total infected infection
Region . . rate
insects insects rate
May 100 11 11.0%
Nevsehir June 350 750 82 23.4% 18.53%
July 300 46 15.3%
May 78 5 6.41%
CENTRAL ANATOLIA  Konya June 420 868 36 8.57% 6.31%
July 370 14 3.78%
May 46 - -
Aksaray June 300 646 8 2.67% 1.87%
July 300 4 1.33%
April 53 - -
Tekirdag May 67 120 - - -
June - - -
MARMARA April 35 : :
Edirne May 45 80 - - -
June - - -
April 220 - -
Gaziantep May 115 335 - - -
SOUTHEASTERN June - - -
ANATOLIA April 165 - -
Sanlhurfa May 65 230 - - -
June - - -
April 180 13 7.22%
Osmaniye May 156 401 17 10.90% 8.13%
MEDITERRANEAN June 65 3 4.62%
April 105 - -
Adana May 100 205 - - -
June - - -
May - - -
EASTERN ANATOLIA  Erzurum June 35 80 - - -
July 45 - -
May - - -
BELAASC-II-(EEIIEVA Bayburt June 1> 65 - - )
July 50 - -
GENERAL TOTAL 3780 6.32%
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Table 2. Spearman correlation coefficients between different variables and Aranciocystis muskarensis infection in Anisoplia segetum

Humidity MeanTemperature Max Temperature Min Temperature Precipitation Months Provinces Infection rate
Humidity 1.000
Mean Temperature - 0.755** 1.000
Max Temperature -0.851%** 0.949** 1.000
Min Temperature -0.722** 0.963** 0.933** 1.000
Precipitation 0.637* -0.560 -0.509 -0.442 1.000
Months -0.532 0.887** 0.740** 0.829** -0.563 1.000
Provinces 0.583* -0.173 -0.400 -0.216 0.087 0.000 1.000
Infection rate 0.673* -0.600 -0.627* -0.651* 0.200 -0.299 0.127 1.000

** * Correlation is significant at the 0.01 level (2-tailed) and 0.05 level (2-tailed), respectively
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Nevsehir
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Figure 3. Relation between different climatic factors and A. muskarensis infection in A. segetum for Nevsehir,

Konya, Aksaray and Osmaniye.

Conclusion

This is the first report on the distribution
and occurrence of A. muskarensis. At the same
time, this study was conducted to determine the
association between climatic conditions and A.
muskarensis infection in A. segetum. According to
the analysis of the correlation made in this study,
while  significant positive correlation  was
determined between humidity and A. muskarensis
infection, the significant negative correlation was
observed with maximum and  minimum
temperature.

Weather is one of the most important
factors that affects insect disease epidemics
(Rahmathullah et al, 2012). Therefore,
understanding of weather and climatic conditions
effect on pathogenic infections is required to
provide baseline information for managing the
pest insects. (Selvaraj et al., 2011). However, in the
literature, the number of studies that
quantitatively indicate the relationship between
neogregarine infections and climatic conditions is
rather limited and almost nonexistent. Valin et al.
(2004), determined that Ophryocystis
elektroscirrha infection in monarch butterflies
(Danaus plexippus, Lepidoptera: Nymphalidae),
also showed slow development in hot
temperature. In the same study, it was also found
that the effect of O. elektroscirrha infection at low
temperatures was less effective than that at
normal temperatures. In another study conducted
on monarch butterflies showed that hot

151

temperatures caused a reduction at oocyst
formation (Lindsey, 2008). All these results support
the present study that both maximum and
minimum temperature showed the significant
negative correlation with A. muskarensis infection.

In the present study, there was a significant
positive correlation between A. muskarensis
infection and humidity. This result is consistent
with the current literature. In many studies
conducted on the Apicomplexa group, humidity
was determined to be an important factor in the
infections caused by pathogens from this group
(Higgs and Nowell, 2000; Leinwand et al., 2005;
Clopton et al., 2016). However, this study was the
first attempt to determining the relation between
neogregarine infection and humidity. Another
difference of this study is that the data used in the
present study were obtained from the natural
populations and habitats of the A. segetum, not
from the laboratory environment. In addition; for a
successful management of pest insects, research
on the epidemiology of the diseases should be
under local conditions.
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Abstract

This study was conducted to determine the frequency of metazoan parasitic infections of Mosul bleak
(Alburnus mossulensis) in Murat River in Eastern Anatolia, Turkey. A total of 182 host fish were investigated, from
January 2015 to March 2016. There were 972 metazoan parasites recorded in collected samples. Six species of
Monogenea (Dactylogyrus holciki, Dactylogyrus lenkorani, Dactylogyrus alatus, Dactylogyrus vistulae,
Gyrodactylus sp., and Paradiplozoon homoion), one species of Digenea (Diplostomum spathaceum), two species
of Cestoda (Caryophyllaeus laticeps, Ligula intestinalis), one species of Nematoda (Rhabdochona denudata), one
species of Hirudinea (Piscicola geometra), and one species of Copepoda (Eergasilus sp.) observed respectively.
According to their prevalence from high to low ranks; Eergasilus sp. (34.6%), D. spathaceum (33%), P. homoion
(19.8%), D. holciki (12.1%), C. laticeps (7.1%) D. alatus (6.6%), D. lenkorani (4.9%), R. denudata (4.9%),
Gyrodactylus sp. (3.8%), P. geometra (1.6%), D. vistulae (1.1%) and L. intestinalis (0.5%) were calculated. Among
these parasites D. lenkorani, D. vistulae, P. homoion, C. laticeps and R. denudata are the first record on Mosul
bleak and D. holciki is the first record for Turkey freshwater fish parasites.

Key words: Alburnus mossulensis, Monogenea, Digenea, Cestoda, Rhabdochona denudata, Ergasilus sp.,
Piscicola geometra

Murat Nehri ve Kollarinda (Dogu Anadolu Bélgesi, Tiirkiye) Yasayan Musul inci Balig
(Alburnus mossulensis)'nin Metazoan Parazitlerinin Mevsimsel Enfeksiyonu

Ozet

Bu calisma Murat Nehri (Dogu Anadolu Tirkiye)indeki Musul inci baligi (Alburnus mossulensis)'nda
bulunan metazoan parazitlerin enfeksiyon dagilimini saptamak amaciyla yapilmistir. Ocak 2015 - Mart 2016
tarihleri arasinda incelenen 182 balik 6rneginde 12 farkli parazit tiirinden toplam 972 parazit kaydedilmistir. Bu
parazitlerden sirasiyla Monogenea’dan alti tir (Dactylogyrus holciki, Dactylogyrus lenkorani Dactylogyrus alatus,
Dactylogyrus vistulae, Gyrodactylus sp. ve Paradiplozoon homoion), Digenea’dan bir tir (Diplostomum
spathaceum), Cestoda’dan iki tur (Caryophyllaeus laticeps, Ligula intestinalis), Nematoda’dan bir tir
(Rhabdochona denudata), Hirudinea’dan bir tir (Piscicola geometra), ve Copepoda’dan bir tiir (Eergasilus sp.)
gorilmistir. Bu parazit orneklerinin prevalenslarinin sirasiyla en yiksek orandan en disik orana dogru;
Eergasilus sp.(%34.6), D. spathaceum (%33), P. homoion (%19.8), D. holciki (%12.1), C. laticeps (%7.1) D. alatus
(%6.6), D. lenkorani (%4.9), R. denudata (%4.9), Gyrodactylus sp.(%3.8), P. geometra (%1.6), D. vistulae (%1.1) ve
L. intestinalis (%0.5) olarak bulunmustur. Kaydedilen bu parazitlerden D. lenkorani, D. vistulae, P. homoion, C.
laticeps ve R. denudata A. mossulensis igin ve D. holciki ise Tlrkiye tath su balik parazitleriicin ilk kayit olmaktadir.

Anahtar kelimeler: Alburnus mossulensis, Monogenea, Digenea, Cestoda, Rhabdochona denudata, Ergasilus sp.,
Piscicola geometra
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Introduction

In almost all fishes are affected by the
metazoan parasites which caused some chemical
parametric changes in the infected tissues and
change their physiology, inducing stress in the host
animal (Cheng, 1974; Chubb, 1977). Metazoan
parasites play a vital role in freshwater ecosystems
and are accepted as fish pathogens in some
conditions (Wyatt and Kennedy, 1989). Most
parasites found in freshwater fishes are pathogenic
and lead to weakening in the host fishes. In
addition, they affect behavior, migration, survival
status, reproduction ways and community structure
of fishes, and regulate their populations as well
(Soares and Aluque, 2015).

A. mossulensis is a freshwater fish species
from cyprinid, found in the Euphrates, Tigris and
Ceyhan rivers in Turkey and in their adjacent basins
in Iran (Kuru, 2004; Geldiay and Balik, 2007; Coad,
2010). Although there are numerous studies about
inland freshwater fish parasites, the parasites of
genus Alburnus have not been elucidated clearly.

The first record of monogenean parasite D.
holciki, which is unfamiliar to Turkey, was reported
for the first time by Molnar and Jalali (1992) on A.
mossulensis in Iran. Records of the same parasite in
A. mossulensis were stated in the following studies;
Gussev et al. (1993), Barzegar and Jalali (2006;
2009) and Barzegar et al. (2008). Also, in Syria, Al-
Samman et al. (2006) detected D. holciki on C.
mossulensis, the synonym of A. mossulensis.

In Turkey, D. alatus records were reported
on A. alburnus (Aydogdu and Selver 2006; Koyun
and Altunel, 2007), C. regium (Ozgil, 2008) and
Alburnus heckeli (Koyun, 2011). Also, Neary et al.
(2012) detected the same parasite on Alburnus
orontis and C. regium. In France, Lambert (1977)
reported D. fraternus and D. alatus, host-specific to
A. alburnus, Gelnar et al. (1994) stated D. alatus on
the same host. In Iran, Jalali and Molnar (1990)
recorded D. alatus on C. chalcoides in their study. In
a similar manner, only a single monogenean
parasite species D. holciki on C. mossulensis proved
to be endemic for the Gulf Basin, while D. alatus
represents a parasite commonly occurring in
Europe on A. alburnus.

The number of D. lenkorani records are
limited in Turkey and they were detected on C.
umbla and C. trutta (Koyun, 2012; 2015; Korkut,
2014). The studies from Iran and Iraq showed the
presence of D. lenkorani (Jalali and Molnar, 2011;
Jalali et al., 2000; Pazooki and Masoumian, 2012;
Abdullah and Abdullah, 2015). D. vistulae was
detected on Leuciscus cephalus (Aydogdu et al.,
2001; Neary et al.,, 2012), Chondrostoma regium
(Ozgiil, 2008; Koyun, 2011; Neary et al., 2012),
Squalius cephalus (Koyun, 2011).
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The early studies about Gyrodactylus genus
was carried out in 1956 by Malmberg. The presence
of Gyrodactylus sp. was detected on A. mossulensis
in  Beshar River located in Iran-Euphrates
(Hanzelova and Zitnan, 1985; Jalali et al., 2005).
Various studies from Turkey about P. homoion
belonging to the Paridiplozoon genus from the
Diplozoidae family given as follows; Oktener (2003),
Aydogdu and Selver (2006), Koyun and Altunel
(2007), Ozturk (2005), Soylu (2007), Soylu and Emre
(2007), Civanova et al. (2013).

According to the data collected so far, D.
alatusa, D. lenkorani, D. vistulae, Gyrodactylus sp.
and P. homoion which belong to monogenean
parasites, were the first records on A. mossulensis
in the freshwater fishes. Freshwater fishes are
intermediate host to D. spathaceum metacercaria
that found on different fishes in numerous studies
in Turkey; Aydogdu and Selver (2006) reported it on
A. alburnus, Dorici and Ispir (2005), and Karaman
(2010) identified Diplostomum sp. on A.
mossulensis, and Barata and Dorict (2014)
detected D. spathaceum on A. mossulensis as well.

C. laticeps was recorded on different species
in Turkey; Tdrkmen (1990) on C. caprio, Aksoy and
SarieyyUpoglu (2000) on C. capoeta umbla, Aydogdu
and Altunel (2002), Oktener (2003), Karatoy and
Soylu (2006) on A. brama, Kir et al. (2004) on C.
carpio, Uzunay and Soylu (2006), on T. tinca,
Aydogdu et al. (2008) on V. vimba. C. laticeps on A.
mossulensis was a new record in studies related to

freshwater fish parasites in Turkey. The
international records about C. laticeps are;
Kulakovskaya (1961; 1964), Kennedy (1968),

Bombarova and Spakulova (2015), Hanzelova et al.
(2015) and Xi et al. (2016).

L. intestinalis was seen on some fishes in
several localizations of inland waters in Turkey:
Kelle (1978) on C. mossulensis in Devegegidi Dam,
Keskin and Erk’akan (1987) and Koyun (2006) on A.
alburnus in Enne Dam Lake.

Gonzalez-Solis et al. (1997) reported R.
denudate on A. mossulensis in Kor River (lran). In
Turkey; Aydogdu and Selver (2006) detected R.
denudate on A. alburnus in Mustafakemalpasa
Creek. A record for R. denudate on A. mossulensis in
Turkey has not been stated.

P. geometra is a non-host-specific annelid
parasite and there are many P. geometra records
reported in freshwater fishes in Turkey. The latest
record of P. geometra was reported on C. capoeta,
A. mossulensis and C. macrostomum (Koyun et al.,
2015).

E. sieboldi was reported by Mirhashemi
Nasab and Pazooki (2003) and Mokhayer (1985)
Caspian region in Iran. The records for Copepods
were found on T. tinca by Akbeniz and Soylu (2008)
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in Sapanca Lake and Oktener et al. (2008) reported
E. mosulensis on C. mossulensis.

Soylu (1989) reported D. spathaceum on R.
rutilus, S. erythrpohthalmus, E. lucius and S. glanis
in Sapanca Lake. Also, Karatoy and Soylu (2006),
Aydogdu and Selver (2006) recorded Diplostomum
sp. on A. alburnus, and Ozgil (2008) found
Diplostomum sp. on C. carpio, C. capoeta, C. tinca ve
C. regium in Almus Dam Lake. Karaman (2010)
reported Dpilostomum sp. on A. mossulensis in
Elazig Kalecik Dam Lake. Colak (2013) detected D.
spathaceum records on the species of P. fluviatilis,
C. carpio, C. gibelio, Sander lucioperca, Lepomis
gibbosus, S. erythropthalmus, R. rutilus, E. lucius, S.
glanis in Sigirci Lake (Edirne).

The aim of the present study was to describe
metazoan parasites fauna of A. mossulensis, their
prevalence and intensities, as well as the
quantitative changes in parasite species according
to seasons and fish gender.

Materials and Methods

Mosul bleak fish was collected from Murat
River and its tributary from January 2015 to March
2016. Collected fishes were brought alive to the
laboratory and examined at list in two days for the
presence of metazoan parasites. Examined fishes
were sacrificed and the following information was
recorded; date and place of capture, weight (g),
total, fork and standard length (mm), and sex.
Sacrificed fishes dissected out and examined under
stereo microscope. Each gill arches were removed
separately from each side and placed separately
into tap water added petri dishes to examine
monogeneans and other ectoparasite.

The intestine tract was removed and
examined for endoparasites using a
stereomicroscope. Isolated parasites were fixed
and preserved in accordance with the methods
described in Bylund et al. (1980). Nematodes
samples collected and washed thoroughly to
remove debris. The specimens were counted and
fixed in hot 70% alcohol. After fixation the worms
were stored in glycerin 70% alcohol mixture (5ml
glycerin, 100ml alcohol). Their identification was
done according to Bykhovskaya-Pavlovskaya (1962)
and Pugachev et al. (2009).

Result and Discussion

The diversity and the existence of metazoan
parasites in relation to seasons and size levels of the
A. mossulensis were investigated and discussed for
the first time for Murat River in Eastern Anatolia,
Turkey. The life cycle, prevalence and intensity of
parasites and host depends on many biotic and
abiotic factors of water in their inhabiting area
(zaidi and Khan, 1976). Parasitic organisms are
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highly sensitive to changes in ecological factors, and
these factors influence the distribution and
abundance of the parasite population. Seasonal
change factors; especially temperature and oxygen
levels in the water are important abiotic factors
affecting parasite populations (Hanzelova and
Zitnan, 1985). Generally parasites are found in all
fish so it is important to know their reproductive,
life cycle and host relationships to determine
control strategies in fish farms (Neary et al., 2012).

In this study the frequency of parasitic
infections of A. mossulensis to determine was
conducted. A total of 182 host fish were
investigated, from January 2015 to March 2016.
There were 972 metazoan parasites recorded in
examined samples. Table 1. shows 71% rate of
infection, a total of 12 parasite taxa from 182 Mosul
bleak fish, whereas in same table shows distribution
of parasites in the host fish on seasonally basis. Six
species of Monogenea (48 D. holciki, 25 D. alatus,
11 D. lenkorani, 4 D. vistulae, 25 Gyrodactylus sp.,
67 P. homoion), one species of Digenea (362 D.
spathaceum) two species of Cestoda (16 C. laticeps,
1 L. intestinalis), one species of Nematoda (13 R.
denudata), one species of Copepoda (393 Ergasilus
sp.) and one species of Hirudinea (7 P. geometra)
were found on the gills, fin and in the intestinal tract
of Mosul bleak collected at the Murat River and its
tributaries, with their infection levels comparing to
male and female listed in Table 2.

According to their prevalence and
comprised of the total parasite specimens
recorded; Ergasilus. sp. (34.6%, 40.43%), D.

spathaceum (33%, 37.24%), P. homoion (19.8%,
6.9%), D. holciki (12.1%, 4.94%), C. laticeps (7.1%,
1.65% ) D. alatus (6.6%, 2.6%), D. lenkorani (4.9%,
1.13%), R. denudata (4.9%, 1.34%), Gyrodactylus sp.
(3.8%, 2.6%), P. geometra (1.6%, 0.72%), D. vistulae
(1.1%, 0.41%) and L. intestinalis (0.5%, 0.1%) were
calculated. The most prevalent and abundant
species in all recorded parasites were the copepodit
Eergasilus sp. and latest one was recorded cestod L.
intestinalis.

D. holciki is new records for Turkey
freshwater fish, it was reported as a new species for
the first time on A. mossulensis by Molnar and Jalali
(1992). Occurrence of this monogenean parasite on
male and female fish shows but parasite was
stumbled across in all seasons. D. holciki cannot be
seen in female host in summer and in autumn, seen
less common in male in all seasons and only 48
parasites were recorded on during the whole year
for this species. D. alatus is also specific for Alburnus
genus, out of total of 25 parasites were found in all
year on males and female, recoded late winter,
spring and autumn but in summer was not
recorded. D. lenkorani is not specific for this host
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fish, only in winter 11 parasites were found in nine
of 32 examined fish in total. D. vistulae, a total of
four parasites in only two of the 182 fishes surveyed
were found in summer, but in other seasons was
not seen.

Gyrodactylus sp.; out of total of 25 parasites,
16 were found on female fish in spring, summer and
winter whereas in males 9 were detected in spring
and in summer. Gyrodactylus sp. was encountered
more likely in spring and numbers showed inverse
relationship with temperature. Neary et al. (2012)
has also reported similar data about Gyrodactylus
sp. study was reported in summer, autumn and
spring seasons.

P. homoion was first described by
Bychovskaya and Nagibina in 1959 infecting various
freshwater fish in Europe; (Gelnar et al.,, 1989;
Matejusovd et al.,, 2002; Pecinkova et al., 2007;
Stojanovski et al., 2009 and Konstanzova et al.,
2017).

A. mossulensis is endemic species of
Euphrates-Tigris river system. Therefore, there is no
study related to this species in other regions of
Turkey. In the light of this study, it is the first record
of P. homoion on A. mossulensis. Diplozoons are
resistant  to complex metabolism and
environmental conditions, so these gill parasites
can be seen on both male and female host fish in
every season of the year and this situation is
confirmed by the current study. While in Turkey
recordings of different studies about P. homoion are
given as follows; R. rutilus Oktener (2003), A.
alburnus, Aydogdu and Selver (2006), Koyun and
Altunel (2007), C. chalcoides Oztiirk (2005),
Pseudophoxinus antalyae Soylu (2007), C. carpio
Soylu and Emre (2007). P. homoion (Bychowsky and
Nagibina, 1959) is a monogenean, oviparous and
have direct development and blood-feeding, as are
other diplozoids, but there is no information about
the pathogenicity of these parasites (Gelnar et al.,
1989).

D. spathaceum is a non-host-specific,
cosmopolite and digenetic parasite detected at
metacercaria levels in fishes. Through this study, the
prevalence of encysted metacercariae of D.
spathaceum was 33%. This finding was lower than
those reported in different fresh water bodies in
Egypt 100% Rifaat et al. (1980), 87% Mwita and
Nkwengulila (2008), 67% Soliman et al. (2004) and
70% Salah et al. (2005). Such variation in prevalence
may be related to the difference in the habitat, food
supply, abundance of both aquatic snails (the
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intermediate host), and the aquatic piscivorous
birds, which play the main role to complete the life
cycle of some digenetic trematodes. Additionally,
this figure was also supported by previous
investigations who mentioned that the prevalence
levels of D. spathaceum in the lenses of fish eye was
generally higher in the winter, autumn and spring
compared to the summer season (Turgut and Ozgul,
2012).

Records of Rhabdochona genus was showed
in the following studies; Moravec (1994), Moravec
et al. (2012), Pereira and Pellitero (1979) and
Pereira (1980). Also, Gonzalez-Solis et al. (1997)
detected R. denudata on A. mossulensis in the
drainage of Maharlu Lake connected to Kor River. In
Turkey, several researchers determined R.
denudata in a variety of fish species (Saygl and
Bardakci, 1990; Oguz, 1991; Oguz and Ozturk, 1993;
Aydogdu and Selver, 2006). There is no research
detected a record of R. denudata on A. mossulensis
in Turkey, therefore it is the first record.

L. intestinalis is a non-host-specific and larval
parasite presents in freshwater fishes, therefore,
numerous records stated; Kelle (1978) found on A.
marmid and C. mossulensis in Devegecidi Dam,
Keskin and Erkakan (1987) did studies about L.
intestinalis presence on different fish species in
various inland water localizations in Turkey. L.
intestinalis plerocercoids were found on C. carpio by
Tiarkmen (1990) in Iznik Lake, on A. marmid by Tiirk
ve DOrici (2000) in Keban Dam Lake, on C. carpio
by Kir et al. (2004) in Beysehir Lake, on A. alburnus
by Koyun (2006) in Enne Dam and Ozbek and Oztiirk
(2010) in Kunduzlar Dam Lake. Demirtas and
Altindag (2011) investigated the prevalence the
helminth fauna of S. erythrophthalmus in Terkos
Lake.

The records of P. geometra, cosmopolite
annelid parasite, were detected on different hosts
such as C. carpio, C. umbla, C. trutta, R. rutilus B.
rajanorum mystaceus, B. bjoerkna, E. lucius, T. tinca,
A. brama, S. erythrophthalmus in Turkey (Saglam,
1992; Bielecki, 1997; Oztiirk, 2002; Karatoy, 2006;
Oktener et al., 2007; Akbeniz and Soylu, 2008;
Arslan and Emiroglu, 2011; Koyun, 2011). Also,
Demirtas and Altindag (2011) detected P. geometra
by investigating the seasonal prevalence of the
helminth fauna of S. erythrophtalmus in Terkos Lake
and Koyun et al. (2015) had records of P. geometra
on C. capoeta, A. mossulensis and C. macrostomum
in Euphrates-Tigris basin, Dumlu creek (Erzurum)
and Goynik stream (Bingol) as well.
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Table 1. Prevalence and mean intensity of infestation with metazoan parasites of A. mossulensis during different

seasons
Recorded infected Prevalence Mean Min.-Max. Total
parasites Fish (%) intensity Parasites Parasites
D. holciki 10 17 2.9 1-14 29
D. alatus 5 9 2.6 1-5 13
D. lenkorani - - - - -
. D. vistulae 2 3 2 2 4
g Gyrodactylus sp. 3 5 5.7 1-11 17
X P. homoion 7 12 1.7 1-4 12
£ D. spathaceum 16 28 2.8 1-21 45
= Ergasilus sp. 16 28 8.8 1-43 141
E‘f C. laticeps - - - - -
R. denudata 7 12 1.6 1-2 11
P. geometra 1 2 1 1 1
L. intestinalis 1 2 1 1 1
Total 38 66 7.2 1-43 274
D. holciki 1 2 1 1 1
D. alatus - - - - -
D. lenkorani - - - - -
~ D. vistulae - - - - -
§ Gyrodactylus sp. 2 4 2 2 4
n P. homoion 15 29 2.2 1-3 33
% D. spathaceum 19 37 7.4 1-25 140
g Ergasilus sp. 16 31 5.3 1-20 85
g C. laticeps 10 19 1.2 1-2 12
n R. denudata - - - - -
P. geometra - - - - -
L. intestinalis - - - - -
Total 42 81 6.5 1-25 275
D. holciki 2 10 2 1-3 4
D. alatus 2 10 2 2 4
D. lenkorani - - - - -
= D. vistulae - - - - -
S Gyrodactylus sp. - - - - -
N P. homoion 6 29 2 1-4 12
= D.spathaceum 5 24 13.4 1-55 67
€ Ergasilus sp. 4 19 2.3 1-3 9
§ C. laticeps - - - - -
< R. denudata - - - -
P. geometra - - - - -
L. intestinalis - - - - -
Total 11 52 8.7 1-55 96
D. holciki 9 18 1.6 1-3 14
D. alatus 5 10 1.6 1-2 8
D. lenkorani 9 8 1.2 1-2 11
~ D. vistulae - - - - -
@Q Gyrodactylus sp. 2 4 2 1-3 4
?n  P. homoion 8 16 1.3 1-2 10
£ D. spathaceum 20 39 5.5 1-30 110
E Ergasilus sp. 27 53 5.9 1-44 158
£ C. laticeps 3 6 1.3 1-2 4
= R. denudata 1 2 2 2 2
P. geometra 2 4 3 2-4 6
L. intestinalis - - - - -
Total 32 63 10.2 1-44 327
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Table 2. Recoded parasites of female and male specimens of A. mossulensis according to seasons

G £ @ S

2 < X =z < = 3 3 o s o5 2

= £ 82 B S5 3 §8 8§ 2 g4 8 % B

» T c ¢ < £ 2 s 2 © 3§ £ 2 g T s

c k= o o =2 K] S & < 2 I8 g ] = Yy 3 & &

x 2 E © ¢ ¢ c S &S 5§ 2 8 s 8 ¥ & 5 o £

9 © © Q2 2 3 ‘S < 8 = 3 g < a S 2 T o £

& 5 £ & S = d d da d 0 a &8 & ¢ & a

Spring 31 21 68 3313 14932 11 7 - 4 10 2 17 62 - 5 1 1

o Summer 23 21 91 27.80 138.13 - - - - 2 14 73 17 7 - -

TE“ Autumn 13 6 46 23.24 14346 - 4 - - - 5 2 9 - - -

& Winter 31 23 74 23.80 141.00 2 2 4 4 6 71 111 - 2 5 -

Total 98 71 72 2759 14283 13 13 4 4 16 27 163 199 7 7 6 1

Spring 27 18 67 27.62 14281 18 6 - - 7 10 38 79 - - -

Summer 29 21 72 3135 142,00 1 - - - 2 19 62 68 5 - -

2 Autumn 8 5 63 21.44 138.00 - - - - 7 63 - - - -

2 Winter 20 14 70 24.17 14155 12 6 7 - - 4 36 47 4 1 -

Total 8 58 69 27.15 141.77 35 12 7 0 9 40 199 194 9 6 1 0

Total 182 129 71 27.45 14258 48 25 11 4 25 67 362 393 16 13 7 1
Conclusion geometra Linnaeus, 1761) on Carassius
In this study the prevalence and quantitative gibelio (Bloch, 1782) in Lake Uluabat
changes in 12 endo and ecto parasites of Mosul (Turkey). Kafkas Universitesi Veteriner

bleak (A. mossulensis) from Murat River and its
tributaries has been described. Among these
parasites D. holciki, D. lenkorani, D. vistulae, P.
homoion, C. laticeps and R. denudata are the first
record on Mosul bleak for Turkey freshwater fish
parasites.
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Ozet

Bu ¢alismada, bir hidroalkolik ekstrakt tipi olan tentir tiretimi amaciyla karahindiba (Taraxacum officinale)
bitkisi kullaniimig ve son Uriin kalitesini artirmaya yonelik olarak Uretim sartlarini optimize etmek lizere proses
faktor seviyelerinin belirlenmesi amaglanmistir. Bu amagla, optimizasyon islemi igin tepki ylizey yontemi tabanli
merkezi timlesik tasarim dizaynindan faydalanilmistir. Orneklerin hazirlanmasi amaciyla sivi/kati orani ve etanol
konsantrasyonu faktor olarak segilmistir. Orneklerin biyoaktif 6zelliklerinin belirlenmesi amaciyla toplam fenolik
madde miktar, antiradikal kapasite ve ECso degeri ile verim 6zellikleri hesaplanmistir. Sivi/kati orani ve etanol
konsantrasyonunun o6rneklerin toplam fenolik madde miktari Gzerinde olduk¢a etkili oldugu goériilmustir.
Orneklerin toplam fenolik madde miktari degerleri 605-1754 mg GAE/L araliginda, ECso degerleri 9.80-199.2
arahiginda, ekstrakt verimleri ise %2.32-6.49 araliginda degisim gostermistir. Bitki 6rneklerinde sivi miktarinin
artisi toplam fenolik madde miktarini artirirken ekstrakt veriminde dislise yol agmistir. Optimizasyon islemi
sonucunda en ytiksek toplam fenolik madde miktarinin %57 etanol konsantrasyonunda ve 1:4 kati/sivi oraninda
elde edilebilecegi sonucuna ulasiimistir.

Anahtar kelimeler: Karahindiba, tentir, biyoaktivite, optimizasyon, tepki ylizey yontemi

Investigation of the Change in Yield and Bioactivity of Dandelion (Taraxacum officinale)
Tincture Depending on Liquid/Solid Ratio and Ethanol Concentration

Abstract

In this study, dandelion (Taraxacum officinale) plant was used for the production of tincture, a
hydroalcoholic extract type, and it was aimed to determine process factor levels for the optimization of the
production conditions in order to increase the final product quality. For this purpose, central composite rotatable
design based on response surface methodology was utilized for the optimization process. The liquid / solid ratio
and the ethanol concentration were chosen as factors for the preparation of the samples. In order to determine
bioactive properties of samples, total phenolic content, antiradical capacity (ECso) value and extract yield
properties were determined. Liquid / solid ratio and ethanol concentration were found to be very effective over
the total amount of phenolic materials. The total phenolic content values of the samples ranged from 605-1754
mg GAE/L, ECso values ranged from 9.80-199.2, and extract yields ranged from 2.32-6.49%. Increasing the amount
of liquid for herbs increased the total phenolic content, which led to a decrease in the yield of the extract. The
result of the optimization process showed that the highest total phenolic content could be achieved in a 1: 4
solid / liquid ratio at a concentration of 57% ethanol.

Key words: Dandelion, tincture, bioactivity, optimization, response surface methodology
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Giris

Taraxacum officinale (Asteraceae),
karahindiba olarak adlandirilan ve kuzey yarim
kiirede yayilis gosteren gok yillik bir bitkidir. Uzun
yillardan bu yana halk tarafindan ates dlstrme,
bogaz agnisini hafifletme ve mide yanmalarini
gidermek amaciyla kullanilmistir (You ve ark., 2010).
Karahindiba bitkisi farmasétik amagh kullaniminin
diginda, bitkinin ¢icek salkimlari, yapraklari ve
kokleri gida amagh kullanilabilmektedir. Taze
yapraklari salatalara ilave edilmekte, kokleri
kurutulup kavrularak kahve seklinde
tiiketilebilmektedir. ilave olarak 6zitleri gazsiz
icecekler, tatlilar, sekerlemeler, unlu mamuller gibi
cesitli gidalarda aroma verici olarak
kullanilabilmektedir (Rivera-Nunez, 1991; Leung ve
Foster, 1996). Farmakolojik ¢alismalar karahindiba
bitkisinin antioksidan, antifertilite, hepatoprotektif,
antiinflamatuar ve antitimor o6zelliklerinin yaninda
koleretik, diliretik ve antiromatizmal etkilere sahip
oldugunu ortaya koymustur (Baba ve ark., 1981;
Bisset, 1994; Jeon ve ark., 2008; Park ve ark., 2010;
Tahtamouni ve ark., 2011). Karahindiba bitkisinin
sahip oldugu biyoaktiviteden sorumlu flavanoid ve
fenolik fraksiyonlari Williams ve ark. (1996)
tarafindan kapsamli olarak ele alinmistir.

Tentur tibbi amach kullanilan gesitli bitkilerin
hidroalkolik ekstraktlari olup fitoterapide yaygin ve
etkili bir sekilde kullaniimaktadir. Fitoterapide
kullanilan tentirlerden bitkinin hastalk Gzerindeki
etkinligini artirmak amaciyla yaygin bir sekilde
faydalanilmaktadir  (Olech ve ark., 2012).
Fitoterapide bitkilerin toz formda kullanimi yaygin
bir uygulama olsa da tentiir seklinde uygulamalari
bircok avantaja sahiptir. Tentilrler toz formdaki
bitkiye kiyasla daha az islem icermekte ve kimyasal
spektrumu daha net yansitmakta, ayni zamanda sivi
formdaki tentiir toz forma gore etken maddelerin
¢oziinir formda olmasi sebebiyle daha iyi bir
biyoyararhhk  gostermektedir. Ayrica  tentir
kullanimi hasta bakimindan daha esnek ve kolay bir
kullanim sunmakta, ozellikle cocuklar tarafindan
tiketimi tentlr tipi drdnler icin daha kolay
olmaktadir (Bone, 2003).

Tepki ylzey yontemi karmasik islemleri daha
kolay hale getirmek ve proses parametrelerini
optimize etmek amaciyla yaygin sekilde kullanilan
onemli bir istatistiksel modelleme teknigidir (Tang
ve Choi, 2013; Sheng ve ark., 2013; Wang ve ark.,
2013). Birden fazla parametre ve etkilesimi
degerlendirmek (zere daha az sayida denemeye
gereksinim duymasi nedeniyle etkili bir sekilde
kullanilan 6nemli bir ydéntemdir (Ma ve ark., 2010).
Bir problemin analiz edilmesi ve modellenerek
¢6zime ulasilabilmesi igin belirlenen deneysel
faktorler ile bunlara karsilik olarak belirlenen
tepkiler arasinda iliski kurulmasi ve bu iliskinin
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kuvvetinin belirlenmesi amaciyla kullaniimaktadir.
Tepki ylizey yontemi galisma baslangicinda bagimsiz
degiskenlere bagl olarak degisim gosterecek
tepkileri 6ngérebilecek fonksiyonlar ortaya koyarak
optimum c¢alisma sartlarini belirlemektedir (Myers
ve Montgomery, 2002; Ko¢ ve Kaymak Ertekin,
2010). Bu calismanin temel amaci, fitoterapide
kullanim alani bulmus karahindiba bitkisinden
tentlr Uretim sartlarinin tepki ylizey yontemi
kullanilarak optimize edilmesidir. Bu amagla tentiir
Uretiminde biyoaktiviteyi dogrudan etkiledigi
bilinen sivi/kati orani ve etanol konsantrasyonu
proses faktori olarak secilmis ve son Grinin temel
biyoaktif 6zellikleri ile verim degerleri Gizerine etkisi
incelenmis ve maksimum biyoaktiviteye sahip
tentlir Uretimine yonelik proses sartlari optimize
edilmistir.

Materyal ve Yontem
Materyal

Calismada materyal olarak kullanilan
karahindiba bitkisi toprak Ustl kismi (Taraxacum
officinale) Bora Tohumculuk Sirketi'nden (Ankara,
Tarkiye) kurutulmus olarak satin alinmis ve
ogutilerek toz hale getirilmistir. Folin Ciocalteu
reaktifi ve sodyum karbonat, Merck (Almanya)'den,
2,2-Diphenyl-1-picrylhydrazyl ~ (DPPH)  radikali
Sigma-Aldrich (Madrid, ispanya)’den ve tentiir
hazirlamada kullanilan etanol ise Tekkim’den
(istanbul, Tirkiye) satin alinmistir.

Yéntem
Deneme tasarimi ve érneklerin hazirlanmasi
Calisma kapsaminda orneklerin biyoaktif
ozellikleri ile  ekstrakt verim  degerlerinin
belirlenerek proses faktorlerinin etkilerinin tespiti
ve optimum degerlerin ortaya konabilmesi amaciyla
tepki ylzey yontemi tabanli merkezi timlesik
deneme tasarimi kullanilmistir (Cizelge 1). Bagimsiz
degisken olarak kati/sivi  orami  ve etanol
konsantrasyonu, bagimli degisken olarak ise
biyoaktif oOzellikler (toplam fenolik madde ve
antiradikal kapasite) ile ekstrakt verimi secilmis ve

11 noktali deneme tasarimina gore analizler
yapilmistir.  Sivi/kati  orani 3-10,  etanol
konsantrasyonu ise %25-75 arahiginda

belirlenmistir. Tentir Gretimi igin 1 g 6gUtilerek toz
hale getirilmis bitki ornegi agzi kapakli siselere
tartilmis ve (izerine ilgili miktar ve konsantrasyonda
(Cizelge 1) etanol ilave edilerek karanlik ortamda 14
glin sureyle bekletilmistir. Siire sonunda 6rnekler
kaba filtre kagidindan siziilmis ve ardindan 0.45
pum enjektor filtreden gegirilerek analize hazir hale
getirilmistir.
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Cizelge 1. Calisma kapsaminda uygulanan tepki ylizey yontemi tabanli merkezi timlesik tasarim dizayni

Kodlu degerler

Aktuel degerler

D.N A B A: Swvi/kati orani (ml) B: Etanol konsantrasyonu (%)
1 0.00 0.00 6.5 50
2 -1.00 1.00 4.03 67.68
3 1.00 -1.00 8.97 32.32
4 0.00 0.00 6.5 50
5 0.00 1.414 6.5 75
6 1.00 1.00 8.97 67.68
7 0.00 0.00 6.5 50
8 -1.00 -1.00 4.03 32.32
9 0.00 -1.414 6.5 25
10 1.414 0.00 10 50
11 -1.414 0.00 3 50

Toplam fenolik madde miktarinin belirlenmesi

Orneklerin toplam fenolik madde miktarinin
tayini Singleton ve Rossi (1965) tarafindan bildirilen
yontem esas alinarak gergeklestirilmistir. Bu amacla
belirli oranda seyreltilmis (1:10) 200 pl tentir 6rnegi
1800 pl destile su ile karistirlmig ve ardindan
tiplere 1/10 oraninda seyreltilmis 1 mL Folin
Ciocalteu reagenti ilave edilmistir. Daha sonra
tuplere 5 s araliklarla 2000 pl sodium karbonat (%2)
¢ozeltisi eklenmistir. islem sonunda tiiplerin agizlari
sikica kapatildiktan sonra vortekslenmis ve 2 saat
sureyle karanlk ortamda ve oda sicakliginda
inkiibasyona birakilmistir. inkiibasyon sonunda
orneklerin absorbans degerleri UV-VIS
spektrofotometre ile (Schimadzu, Japan) 765 nm
dalga boyunda kaydedilmistir. Toplam fenolik
madde miktarlari gallik asit standardi ile hazirlanmis
olan kalibrasyon egrisi kullanilarak gallik asit
esdegeri (GAE) olarak hesaplanmistir. Orneklerin
absorbans  okumalari 4  paralel  seklinde
gerceklestirilmistir.

Antiradikal aktivite ve ECso dederinin belirlenmesi

Orneklerin antiradikal aktivitesinin tayini 2,2-
Diphenyl-1-picrylhydrazyl (DPPH) radikali
kullanilarak tespit edilmistir. Bu amagla 100 pl
tentir 6rnegi 3900 pl DPPH radikal soliisyonu (0.1
mM) ile kanistiriimis, agizlari sikica kapatildiktan
sonra vortekslenip karanlik ortamda 30 dk sireyle
inkiibasyona birakilmistir. inkiibasyon sonunda
orneklerin absorbans degerleri uv-VviIS
spektrofotometre ile (Schimadzu, Japan) 517 nm
dalga boyunda kaydedilmistir. Elde edilen
absorbans degerleri DPPH sollisyonunun dogrudan
kontrol olarak okundugu asagidaki denklemde
yerine konarak sonuglar % inhibisyon seklinde
hesaplanmistir.
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%inhibisyon=[(Absc-Abcs)/Absc]x100
(Denklem 1)

Absc kontrol 6rneginin absorbans degeri,
Abss ise tentlir 6rneginin absorbans degeridir.

Orneklerin ECso degerini belirlemek amaciyla
Moreno ve ark. (1998) ile Brand-Williams ve ark.
(1995) tarafindan 6nerilen yontem uygulanmistir.
Bu amagla, her bir 6rnek 4 farkli oranda seyreltilmis
ve her bir seyreltilmis 6rnekte yukarida bahsedildigi
gibi DPPH radikalini stpirme glicli belirlenmistir.
Ayni sekilde 100 pl 6rnek, 3900 pl DPPH radikal
solisyonu ile  karigtirilmig,  agizlari  sikica
kapatildiktan sonra vortekslenip karanlk ortamda
30 dk siireyle inkiibasyona birakilmistir. inkiibasyon
sonunda o6rneklerin absorbans degerleri UV-VIS
spektrofotometre ile (Schimadzu, Japan) 517 nm
dalga boyunda kaydedilmistir. Daha sonra her bir
seyreltme oranina karsi ortalama absorbans
degerleri dikkate alinarak ortamda supurilmeyen
DPPH radikal miktari asagidaki denklem ile
hesaplanmistir.

DPPHxkalan(mg/ml)=[37.92xAbss17+0.27]x1000
(R?=0.997) (Denklem 2)

% kalan DPPH orani ise reaksiyon sonunda
kalan DPPH miktarinin baslangictaki oranina
boélinmesiyle hesaplanmistir.

% DPPHkalan=[DPPH]i/[DPPH]t=0
(Denklem 3)

Baslangicta ortamda var olan radikal
miktarinin %50’sini inhibe etmek igin gerekli olan
bitki miktarini ifade eden ECso degeri ise, ortamda
kalan radikal ile o6rnek miktari kullanilarak
hazirlanan lineer regresyon kirvesi vasitasiyla
hesaplanmistir. Tim islemler 4 paralel olacak
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sekilde gergeklestirilmistir.

Ekstrakt verimi

Orneklerin  ekstrakt verimleri kurutma
yontemi ile hesaplanmistir. Bu amagla aliminyum
folyodan yapilmis tartim kaplarina belirli miktar
ekstrakt tartimi yapilmis ve o6rnekler 105 °C
sicaklikta 2 saat slreyle etlivde kurutulmus ve
agirlik kaybi dikkate alinarak sonuglar % ekstrakt
verimi olarak verilmistir. Tim islemler 3 paralel
olacak sekilde gergeklestirilmistir.

Veri analizi, modelleme ve optimizasyon

Mevcut calismada tepki ylzey yontemi
tabanli  merkezi tumlesik deneme tasarimi
kullanilmustir. iki bagimsiz degiskenin (sivi/kati orani
ve etanol konsantrasyonu) 5 farklh seviyesi ile 3
tekerrirli ve 11 noktalh deneme tasarimi
olusturulmus ve Cizelge 1’de hem kodlu hem de
aktliel degerler gosterilmistir. Tepki olarak ise
toplam fenolik madde miktari, ECso degeri
(antiradikal kapasite) ve ekstrakt verimi secilmistir.
Calisma kapsaminda yapilan modelleme asagida
gosterilen polinomiyal denklem baz alinarak
gerceklestirilmistir. Bu denklemde;

Y —gzﬂo"‘ZN:ﬂixi +_ZN:ﬂiiXi2 +Z Z Bi%X;

i=1 j=i+l
i<j

(Denklem 4)

Y ilgili bagimsiz degiskeni, 6o denklem
sabitini, 8i lineer olan terimi, 8; kuadratik, 8; ise
interaksiyon etkiyi gostermekte, Xjve X;ise bagimsiz
degiskenin kodlu degerlerini ifade etmektedir. Bu
denklem baz alinarak gergeklestirilen modelleme
islemi sonucunda her bir tepkiye ait regresyon
denklem katsayilari ve denklemin tahminleme
performansini gosteren determinasyon katsayilari
ile proses faktorii olarak belirlenen bagimsiz
degisken konumundaki faktorlerin etkisini ortaya
koyan varyans analizleri Design-Expert® Software
Version 7.0 (Stat-Ease Inc., Minneapolis, USA)
yazilimi kullanilarak gergeklestirilmistir.

Bulgular ve Tartisma

Karahindiba bitkisi ve bu bitki kullanilarak
tretilen tentlir 6rneklerinin biyoaktif 6zellikleri ile
verim degerleri Cizelge 2'de gOsterilmistir.
Cizelgeden de goraldigi tzere kullanilan sivi/kati
oranina ve etanol konsantrasyonuna goére bagimli
degisken degerleri genis bir aralikta degisim
gostermistir. Tentlr o6rneklerinin toplam fenolik
madde degerleri (TTFM) 605.95-1754.59 mg GAE/L
araliginda degismis, en fazla fenolik madde degeri
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sivi/kati oraninin en dislk oldugu 3:1 seviyesinde
ve %50 etanol konsantrasyonunda gozlenirken en
dusik toplam fenolik madde degeri 6.5:1 sivi/kat
oraninda ve %25 alkol konsantrasyon seviyesinde
belirlenmistir. Tentir érnekleriigin sivi/kati oraninin
artisi orneklerin toplam fenolik madde degerlerinde
disuse yol agmis ve bu diisis ANOVA sonuglarina
bakildiginda istatistiksel olarak 6nemli bulunmustur
(p<0.01, C(izelge 3). Benzer sekilde etanol
konsantrasyonundaki degisim de tentir
orneklerinin toplam fenolik madde degerlerini
onemli seviyede etkilemis (p<0.01, Cizelge 3), belirli
bir degerin alti ve st orneklerin toplam fenolik
madde miktarlarinda 6nemli distse yol agmistir
(Sekil 1). Tepki ylzey yontemi ile modelleme
neticesinde tentlr o6rneklerinin toplam fenolik
madde miktarini bagimsiz degiskenler olan sivi/kat
orani ve etanol konsantrasyonuna gore tahmin
etmek amaciyla kurulan regresyon denklemi Cizelge
4'de gosterilmistir. Cizelgeden gorildugia Uzere
determinasyon katsayisi oldukga yuksek
bulunmustur (R?=0.973). Bone (2003) tentiir iretim
sartlarini anlattigi calismasinda genel olarak alkol

konsantrasyonunun  orneklerin  biyoaktivitesini
onemli derecede etkiledigini, alkol
konsantrasyonunun %25 seviyesinde oldugu

durumlarda daha c¢ok musilaj, tannin ve baz
glikozidler gibi suda ¢ozlintr bilesiklerin, alkol
konsantrasyonunun yiksek oldugu durumlarda ise
resin ve oleoresin gibi maddelerin ekstrakte
edildigini  bildirmis, %45-60 seviyelerinde ise
esansiyel yaglar, alkaloitler, ¢ogu saponin yapili
bilesik ile bazi glikozitlerin elde edildigini ifade
etmistir. Orneklerin etanol konsantrasyonuna gére
toplam fenolik madde miktarindaki degisim yapida
bulunan biyoaktif maddelerin su ve alkoldeki
¢Ozunurlik durumuna gore farklilk sergilemistir.
Sun ve ark. (2014) karahindiba bitkisinden flavonoid
ekstraksiyonu igin proses sartlarini belirlemek lizere
gerceklestirdikleri ¢alismalarinda, farkh etanol
seviyelerine gore flavonoid veriminin dnemli élglide
degisim gosterdigini ve en iyi konsantrasyonun %40
seviyelerinde oldugunu bildirmislerdir.

Karahindiba bitkisinin toplam fenolik madde
miktari ekstraksiyon kosullarina bagh olarak 3.94-
9.32 mg GAE/g 6rnek araliginda degisim gdstermis,
en yuksek fenolik madde miktari 6 nolu deneme
noktasinda, en disik toplam fenolik madde miktari
ise 9 nolu deneme noktasindaki sartlarda elde
edilmistir (Cizelge 2). Proses faktorlerinin her ikisi de
bitkiden ekstrakte edilebilecek fenolik madde
yogunlugunu istatistiksel olarak o6nemli o6lclide
etkilemistir (p<0.01, Cizelge 3). Sekil 2 sivi/kati

seviyesi ve etanol konsantrasyonuna gore
karahindiba bitkisinden ekstrakte edilebilecek
toplam fenolik madde miktarindaki degisimi

gostermektedir. Sivi/kati seviyesinde sabit 6rnek
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miktarina kiyasla artan alkol miktari 6rneklerden
alinabilecek fenolik madde miktarini  6nemli
seviyede artirmis, etanol konsantrasyonunun da
fenolik madde ekstraksiyonunda istatistiksel olarak
etkili oldugu ve %55-60 seviyelerinin altinda ya da
Ustindeki oranlarda fenolik madde miktarinin azahs
gosterdigi belirlenmistir (Sekil 2). Bitki toplam
fenolik madde miktarini tahminlemek Gzere yapilan
modelleme  sonucunda  kurulan  regresyon
denklemleri Cizelge 4’te gosterilmis ve oldukga

metanol ile hazirlanan ekstrelerinde toplam fenolik
madde miktarini 15.5 mg GAE/ g kuru bitki seklinde
bildirmislerdir. Calismada kaydedilen sonuglar ile
literatlir bulgularinin yakin oldugu, kismi farkliligin
kullanilan  solvent tipinin farkli olmasindan
kaynaklandigr 6ngérilmistir. Bir baska ¢alismada
Hu ve Kitts (2005) karahindiba bitkisinin gcicek
kisimlarindan elde ettikleri etanolik ekstrelerde
toplam fenolik madde miktarini 195 pug GAE/ mg
ornek olarak bildirmiglerdir. Karahindiba bitkisinin

yiksek determinasyon katsayisi ile (R?=0.980) fenolik kompozisyonunun agirhkh olarak

toplam varyasyonun sadece %2’lik  kismini hidroksisinamik asit tirevleri, klorojenik asit,

actklayamamistir. Sengul ve ark. (2009) bazi tibbi dikaffeoltartarik asit gibi kafeik asit esterlerinden

bitkilerin biyoaktif ve antimikrobiyal ozelliklerini olustugu bildirilmistir (Williams ve ark., 1996;

irdeledikleri calismalarinda karahindiba bitkisinin Budzianowski, 1997).

Gizelge 2. Orneklerin verim ve biyoaktif ézellikleri

D.N Swvi/kati orani (ml) Etanol konsantrasyonu (%) TTFM (mg GAE/L) BTFM (mg GAE/g) ECso EV (%)
1 6.5 50 1408.65 8.98 15.74 431
2 4.03 67.68 1501.89 5.86 50.19 4.35
3 8.97 32.32 711.35 6.33 9.80 2.93
4 6.5 50 1219.46 7.93 34.06 3.96
5 6.5 75 1191.53 7.58 13.80 3.07
6 8.97 67.68 1024.86 9.32 11.64 2.32
7 6.5 50 1353.24 8.80 29.62 4.08
8 4.03 32.32 1169.46 4.68 297.69 6.36
9 6.5 25 605.95 3.94 199.22 4.40
10 10 50 914.05 9.14 27.27 2.58
11 3 50 1754.59 5.26 201.22 6.49

D.N.: Deneme noktasi, TTFM: Tentiir toplam fenolik madde, BTFM: Bitki toplam fenolik madde, ECsq: Etkin konsantrasyon,

EV: Ekstrakt verimi

Cizelge 3. Analiz sonuglarina gére bagimli degiskenlere ait varyans analiz (ANOVA) sonuglari

Bagimli degiskenler®

S.D TTFM BTFM ECso EV
Model 5 0.00062 0.00032 0.0030? 0.00012
Lineer

AY 1 0.0002? 0.00022 0.00122 0.00012
B 1 0.00122 0.00042 0.0030? 0.00042
interaksiyon

AB 1 0.9096 0.0707¢ 0.0235 0.0131°
Kuadratik

A? 1 0.9995 0.0102° 0.0377 0.0784°
B? 1 0.0013? 0.00042 0.0764¢ 0.0348°
Residual 5

Uyum eksikligi 3 0.7494 0.9199 0.2127 0.4908
Hata 2

Toplam 10

®A:Sivi/kati orani (ml), B: Etanol konsantrasyonu (%), S.D.: Serbestlik derecesi 8 TTFM: Tentiir toplam fenolik madde, BTFM:
Bitki toplam fenolik madde, ECso: Etkin konsantrasyon, EV: Ekstrakt verimi, @ p<0.01, ®p<0.05, <p<0.1.

Tentlir  Orneklerinin  radikal  stpirme
aktivitesinin belirlenmesine yonelik gerceklestirilen
radikal yakalama testi sonucunda hesaplanan ECso
degerleri Cizelge 2’de gosterilmistir. Ortamdaki
radikalin en az %50’sini slipiirmek icin gerekli 6rnek
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miktarini ifade eden ECso degeri genis bir aralikta
degisim gostermis, Cizelgeden gorildiugi lzere
9.80-297.69 araliginda hesaplanmistir. En yliksek
deger 8 nolu deneme noktasinda, en disik deger
ise 3 nolu deneme noktasinda tespit edilmistir.
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Tentlr orneklerinin radikal yakalama kapasitesi
sivi/kati orani ve etanol konsantrasyonuna gore
onemli seviyede degisim gostermis ve her iki
bagimsiz degiskenin etkisi de istatistiksel olarak cok
6nemli bulunmustur (p<0.01, Cizelge 3). Sekil 3
tentlr o©rneklerinin  ECso degerlerinin  proses
faktorlerine gore degisimini gostermektedir.
Sekilden goruldigu Uzere 6rneklerin ECso degeri
alkol  konsantrasyonu ve sivi/katt oraninin
dismesiyle ©nemli seviyede artis gostermistir
(p<0.01, Cizelge 3). Orneklerin ECso degerlerini
tahminlemeye yonelik olarak olusturulan regresyon
denklemi toplam varyansin yaklasik %95’lik kismini

Cizelge 4. Bagimsiz degiskenlere ait regresyon denklemleri

aciklamistir (R?=0.949, Cizelge 4). Yapilan bir
calismada  karahindiba  bitkisinin  metanolik
ekstresinin antioksidan aktivitesi %43.05 olarak
bildirilmistir (Sengil ve ark., 2009). Hu ve Kitts
(2005) yaptiklari bir galismada karahindiba bitkisinin
ciceklerinden elde edilen ekstrenin radikal siplirme
glcini 40 pg/ml konsantrasyon igin %35.6, 100
ug/ml icin ise %90.2 olarak bildirmislerdir. Sun ve
ark (2014) karahindiba bitkisi ekstresi igin ECso
degerini  180.11 pg/ml olarak bildirmis, ayni
calismada sentetik antioksidanlardan BHT 69.13
pg/ml, C vitamin ise 77.98 pg/ml olarak rapor
edilmistir.

Parametre Regresyon denklemi R?

TTFM Y=-274-101.2A+80.8B-0.108AB-0.001A-0.69B2 0.973
BTFM Y=-10.55+1.44A+0.45B+0.01AB-0.11A2-0.004B? 0.980
ECso® Y=68.63-8.60A-1.05B+0.06AB+0.31A2+0.0050.69B? 0.949
EV Y=11.33-1.33A-0.01B+0.009AB+0.03A-0.0007B? 0.991

A: Sivi/kati orani (ml), B: Etanol konsantrasyonu (%), TTFM: Tentir toplam fenolik madde, BTFM: Bitki toplam fenolik madde,
ECso: Etkin konsantrasyon, EV: Ekstrakt verimi, R2: Determinasyon katsayisi ¢ ECso degeri icin karekék transformasyon islemi

uygulanmistir.

Cizelge 5. Bagimsiz degiskenlerin maksimizasyon ve minimizasyon degerlerini gésteren optimizasyon sonuglari

Parametre A B Max Min istenirlik
TTFM 4.03 57.68 1633.8 0.895
8.97 32.32 663.9 0.949
BTFM 8.89 60.45 9.69 1.000
4.03 32.32 4.47 0.900
ECso 6.26 32.32 6.36 0.967
8.97 64.23 248 0.962
EV 4.03 32.32 4.63 0.477
8.97 67.68 2.60 0.943

A: Sivi/kati orani (ml), B: Etanol konsantrasyonu (%), TTFM: Tentir toplam fenolik madde, BTFM: Bitki toplam fenolik madde,

ECso: Etkin konsantrasyon, EV: Ekstrakt verimi.

Tentir orneklerinin ekstrakt verimleri elde

edilen slizintilerin  kurutulup oransal olarak
hesaplanmasiyla belirlenmis ve Cizelge 2'de
verilmistir.  Goruldigli  Uzere ekstrakt verim

degerleri %2.32-6.49 degerleri arasinda degisim
gostermistir. En dlsitk verim 6 nolu deneme
deseninde gbzlenmis, buna paralel olarak birbirine
yakin sivi/kati orani degerlerine sahip olan 3 ve 10
nolu deneme noktalari ile de benzer verim degerleri
tespit edilmistir. En ylksek verim degeri ise sivi/kati
oraninin en disiik oldugu 11 nolu deneme
noktasinda tespit edilmistir. Orneklerin ekstrakt
verimi sivi/kati orani ve etanol konsantrasyonunun
degisimiyle O6nemli seviyede degisim gostermis
(p<0.01, Cizelge 3), sivi/kati oranindaki artis ekstrakt
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verimini dusuriirken etanol konsantrasyonunun
artisi verimde duslse yol agmistir (p<0.01, Sekil 4).
Ekstrakt verimi igin olusturulan regresyon denklemi
Cizelge 4’te verilmis, denkleme ait determinasyon
katsayisi oldukga yiiksek bulunmustur (R?=0.991).
Sun ve ark. (2014) ¢ faktorla  (etanol
konsantrasyonu, sivi/kati orani ve ekstraksiyon
siresi) Box-Behnken deneme tasarimi kullanarak
karahindiba bitkisinden flavonoid ekstraksiyonu
gerceklestirmis ve etanol konsantrasyonu ile
sivi/kati oraninin artisiyla belirli bir noktaya kadar
verimde artis tespit etmisler ancak olusan etkiyi
istatistiksel olarak 6nemsiz bulmuslardir.
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A: Sivi/kati orani 7.74.

B: Konsantrasyon (%)

TTFM (mg GAE/ L 6rnek)
3
o

67.68

58.84

50.00

41.16

32.32-Q
4.03

aL38. Konsantrasyon (%)
8.97 32.32

TTFEM (mg GAE/ L 6rnek)

5.26 6.50 7.74 8.97

A: Sivi/kati orani

Sekil 1. Proses faktorlerinin tentir toplam fenolik madde miktari {izerine etkisi.
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Sekil 2. Proses faktoérlerinin bitki toplam fenolik madde miktari Gizerine etkisi.
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Sekil 3. Proses faktorlerinin ECso degeri tizerine etkisi.

171



Turk Tarim ve Doga Bilimleri Dergisi 5(2): 163-174, 2018

Design-Expert® Sof tware

Ekstrakt verimi (%)
I6.49013

2.32423

X1 = A: Sivilkati orani
X2 = B: Konsantrasy on (%)

$25525825
$ZXARZ

2R TARLARARIZ

ZZAZAZTRLARZARLALS
2538525 IRA
s
P R SR
(BT 2 RS
. SEoTI0e5855%2

5.45
S 44
E 335
2
= 23
V4
@
%)
i 4
L
4.03
32.32
B: K 0/5}3 84 7.74 A: Sivi/kati orani
: Konsantrasyon (%)
yon ( 67.68 8.97
Design-Expert® Software . .
- Ekstrakt verimi (%)
Ekstrakt verimi (%) 67.68
o
I6.49013
2.32423
X1 = A: Sivi/kati orani
X2 = B: Konsantrasy on (%) 58.84 —
S
S
)
S
= 50.00 — \ O
o
c
o
X
o

5.70903

41.16

32.32 0
4.03 5.26 6.50 7.74 8.97

A: Sivi/kati orani
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istenirlik fonksiyonu kullanilarak
gerceklestirilen optimizasyon islemi sonucunda elde
edilen maksimum ve minimum degerler ile bunlara
ait istenirlik dereceleri Cizelge 5’te gosterilmistir. En
ylksek toplam fenolik madde degeri (1633.8 mg
GAE/L), tentir 6rnekleri icin sivi/kati oraninin 4:1,
etanol konsantrasyonunun ise %57.68 oldugu
durumda alinabilecekken, bitki minimum toplam
fenolik madde miktari degeri (663.9 mg GAE/L)
8.97:1 swi/kati  orani  ve %32.32 etanol
konsantrasyonunda tespit edilmistir. Bitki toplam
fenolik madde miktari ise tentiir 6rneklerine kiyasla
ters bir iliski sergilemis, en yiksek fenolik madde
miktari 8.89:1 sivi/kati orani ve %60.45 etanol
konsantrasyonunda tespit edilmistir. ECso igin en
disik deger bitki fenolik madde miktarinin
maksimum oldugu noktada gorulmustir. Ekstrakt
veriminin minimum oldugu nokta 8.97:1 sivi/kati
orani ve %67.68 etanol konsantrasyonunda tespit
edilirken, sivi/katit  oraninin  4.03 ve alkol
konsantrasyonunun da %32.32 oldugu durumda en
yiiksek verim degeri gdzlenmistir. ilgili parametreler
icin istenirlik fonksiyon degeri genel olarak oldukca
yuksek seviyelerde hesaplanmistir.

Sonug ve Oneriler

Calisma kapsaminda karahindiba bitkisinin
ve bu bitkiden Uretilen tentir 6rneklerinin biyoaktif
Ozellikleri ve verim degerleri tizerine sivi/kati orani
ve etanol konsantrasyonuna gore degisimi
incelenmis ve her iki degiskenin de galigilan biyoaktif
ozellikler ve verim lizerinde 6nemli derecede etkili
oldugu sonucuna varilmistir. Ozellikle sivi/kat
oraninda sivi miktarinin artisi bitki toplam fenolik
madde miktari lzerinde artisa yol agarken, tentir
orneklerinin fenolik konsantrasyonunda disise
neden olmustur. Etanol konsantrasyonunun belirli
bir seviyenin altina dismesi ya da Ustline g¢ikmasi
sonucunda da toplam fenolik madde degerlerinin
onemli olglide azaldigi sonucuna varilmistir.
Orneklerin ECso degerleri ile bitki toplam fenolik
madde degerleri arasinda da 6nemli ve negatif bir

korelasyon tespit edilmistir. Maksimum
biyoyararhihgin gozlenebilmesi amaciyla
karahindiba bitkisinden tentlir Gretiminin 4:1
sivi/fkati oraninda ve ortalama %57 etanol

konsantrasyonunda
belirlenmistir.

gerceklestirilmesi  gerektigi
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Abstract

This research was carried out in the Mustafa Kemal University, Faculty of Agriculture, Department of
Field Crops. It was used two Hungarian vetch cultivars (Altinova-2002 and Anadolu Pembesi-2002) and five salt
concentrations (unsalted/0, 50 mM, 100 mM, 150 mM, 200 mM) as treatment. In this experiment, it was
estimated germination rate (%), germination index and mean germination time (day) by using germination
parameters and was also measured root and shoot length (mm) and seedling fresh weight (g). Salt
concentrations negatively affected evaluated features for both cultivars in the final of this research. As the salt
concentrations increased, all investigated properties except mean germination time were observed to
decrease. In terms of germination rate, germination index, root and shoot length and seedling fresh weight
between cultivars, Altionva-2002 cultivar gave higher value than Anadolu Pembesi-2002 cultivar. When we
examined Cultivar x dose interactions, all properties were most affected adverse in the Anadolu Pembesi x 200
mM interaction This research clearly showed that the cultivation of Hungarian vetches of Anadolu Pembesi and
Altinova-2002 will be affected in the soil that has been exposed to the problem of salinity.

Key words: Salinity, Hungarian vetch, germination, environment

Farkli Tuz Konsantrasyonlarinin Macar Fig (Vicia pannonica Crantz.) Cesitlerinin Cimlenme
Ozelliklerine Etkileri

Ozet

Bu arastirma Mustafa Kemal Universitesi Ziraat Fakiltesi Tarla Bitkileri Bélimiinde yiritilmistir.
Galismada iki adet Macar figi ¢esidi (Altinova-2002 ve Anadolu Pembesi-2002) ve 5 adet tuz konsantrasyonu
(kontrol, 50 mM, 100 mM, 150 mM ve 200 mM) uygulama olarak kullaniimistir. Uygulamalar sonucunda;
¢imlenme orani, ¢imlenme indeksi ve ortalama ¢imlenme siresi hesaplamistir. Ayrica radikula ve plumula
uzunluklari ile fide yas agirliklari 6lgilmistir. Arastirma sonucunda, tuz konsantrasyonlari degerlendirilen tim
ozellikleri olumsuz etkilemistir. Tuz konsantrasyonu arttik¢a ortalama ¢imlenme siiresi disinda tim o6zelliklerin
oOlgiilen degerlerinin azaldigl gbzlemlenmistir. Cesitler arasinda ¢imlenme orani, cimlenme indeksi, radikula ve
plumula uzunlugu ve fide yas agirligi 6zellikleri agisindan, Altinova-2002 ¢esidi Anadolu Pembesi-2002
cesidinden daha toleransl bulunmustur. Cesit x Doz interaksiyonlari degerlendirildiginde, tim 6zellikler en fazla
Anadolu Pembesi x 200 mM interaksiyonunda negatif yonde etkilenmistir. Bu ¢alisma, tuzluluk problemi ile
karsi karsiya kalmis topraklarda Macar fig tariminda Altinova-2002 ve Anadolu Pembesi cesitlerinin olumsuz
etkilenecegini agik bir sekilde gostermistir.

Anahtar kelimeler: Tuzluluk, Macar figi, cimlenme, cevre

Introduction germination of plants and succeeding plant
Salinity is one of the environmental growth. Soil salinity, a common problem in
problems that has a crucial influence on the irrigated or arid areas of Turkey, may affect
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germination of seeds either by creating an osmatic
effect to the seed preventing water uptake, or
through the toxic effect of ions found in salt on the
germination. However, the way in which NaCl
exerts its influence on these vital processes,
whether it is through an osmotic effect or a
specific ion toxicity, is still not found out. Salinity
stresses are responsible for both inhibition or
delayed seed germination and seedling growth
(Almansouri, et al., 2001).

Leguminous forage crops improve the
physical and chemical structure of soil in
sustainable agricultural systems. Hungarian vetch
is a cold-resistant crop among annual vetch
species. Particularly, it is cultivated in the colder
area. In these areas, this crop is very important as
a forage crops in terms of ruminant feeding and
rotation crops in terms of dry farming areas.
Hungarian vetch was cultivated area is 10.411 ha
for gain grain 71.834 ha for forage in Turkey
(Anonymous, 2016).

The responses of each plant species to salt
stress are different. Sometimes these differences
can occur even in a varieties and/or cultivars of
commercial crop species (Almansouri et al., 2001).
The increase in salt content in the soil leads to an
increase in the osmotic pressure, therefore
reduces seed activity or prevents water uptake
during germination and succeeding growth stages
of the crops (Essa, 2002; Sadeghian and Yavari
2004). Reponses of newly registered Hungarian
vetch cultivars to salinity stress during the
germination and seedling growth is not well
known. The effects of different salt concentrations
on the seed germination and seedling growth of
two Hungarian vetch cultivars were investigated in
this work.

Materials and Methods
Material

Seeds of Altinova-2002 cv. registered by
Field Crops Central Research Institute Directorate
of Turkey and Anadolu Pembesi-2002 cv.
registered by General Directorate of Agricultural
Affairs of Turkey were used as plant materials.

Method

The seeds of two different Hungarian vetch
cultivars used in this experiment were counted and
taken in beakers separately. To make surface
sterilizations of the counted seeds, 2% sodium
hypochlorite solution was added to caver seeds
and it was waited to deform microorganisms in the
surface of seeds for 10 minutes and after 10
minutes seeds were rinsed 3 times with sterile
water (Bilgili et al., 2011). The sterilized 35 seeds
were placed on 11 cm diameter petri dishes
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containing double layer Whatman filter paper and
8 mL of sterilized water was applied for control
treatment and 8 mL of respective salt
concentrations (50, 100, 150, 200 mM) were
applied as salinity treatments. These
concentrations were determined according to
previous research results of conducted similar crop
or vetches. Pure sodium chloride (NaCl) was used
to prepare salinity concentrations. The petri dishes
were covered with parafilm to prevent moisture
loss during germination. All the petri dishes were
placed in the air conditioner cabinet and allowed
to germinate at 70% relative humidity at 25 oC for
4 days. At the end of 4 days, the lighting rhythm of
the air conditioner cabinet was opened for 12/12
days/night for 4 days. Based on the number of
germinated seeds every day, calculations were
made according to the following formulas. After 8
days, radicle and plumula length was measured
randomly selected 10 seedlings among the
germinated and grown seedlings.

. Germination Rate; GR (%)=A/Bx100

. Germination Index; GI=%(Gt/Tt)

. Mean Germination Time; MGT (days)= Z(fx)/
of

. A: Total germinated seeds

. B: Total not-germinated seeds

. Gt: Germinated seeds number on t day

. Tt: Number of days until t day

. f: Number of germinated seeds on the
counting day

. x: Number of counted day

A randomized complete design was used
with a factorial arrangement of treatments
(Cultivar and NaCl level) with 4 replications and 35
seeds in each replicate. Data were analyzed by 2
way analysis of variance using the statistical
package MINITAB 17 and the differences between
the means were compared using Duncan’s
multiple range test (P<0.05).

Results and Discussions

Before beginning this research, some
characteristics of seeds in terms of germination
were investigated and results were given in Table
1.

Germination parameters

Analysis of variance (ANOVA) showed that
the effects of salt concentrations were statistically
significant (P<0.05) for all the evaluated
parameters. In terms of germination parameters
values that is obtained by treating different salt
concentrations on two Hungarian vetch cultivars
were given in Table 2.
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As seen in Table 2, germination rates of
cultivars were between 97.86-10.71 %. While the
highest germination rate was obtained with the
Altinova-2002 x Control treatment, the lowest
value was obtained with the Anadolu Pembesi-
2002 x 200 mM treatment. Germination index
values were between 32.31-2.77. The highest value
was on Altinova-2002xControl treatment while the
lowest value was on Anadolu Pembesi -2002 x 200
mM treatment. Among the mean germination time
values, Altinova-2002 x Control treatment was
lowest value even as Anadolu Pembesi-2002 x 200
mM treatment was highest value. In terms of
radicle and plumula length and seedling fresh

Table 1. Used seeds properties in this research

weight, highest and lowest values were obtained
Altinova-2002 x Control and Anadolu Pembesi-
2002 x 200 mM treatments with the 23.65-2.38
mm, 36.03-2.30 mm and 0.0527-0.0133 g plant?,
respectively. As the salt concentrations increased,
germination rates of cultivars were decreased.
Some researchers conducted an experiment to
determine the effects of different salt
concentrations on germination and early seedling
stages of common vetch (Vicia sativa L.) and
reported that as the salt concentrations increased,
germination rate decreased in their study (Day and
Uzun, 2016; Ertekin et al., 2017).

L Weight of 1000 seeds Moisture content of seeds Moisture intake rate

Varieties o o
(8) (%) (%)
Altinova-2002 39.34 6.67 103.40
Anadolu Pembesi-
2002 42.14 5.96 95.71
100

- 80 . 35

g 60 5 25

S g20

2 40 £ 15

g &

< 10

% 2 5 Il I

I 0 0 I Es
0 0mM 50 mM 100 mM 150 mM 200 mM
OmM 50mM 100 mM 150 mM 200 mM

Salt concentrations

H Altinova-2002  ® Anadolu Pembesi-2002

Salt concentrations

H Altinova-2002  ® Anadolu Pembesi-2002

Figure 1. Germination rate (%) and germination index of cultivars under different salt concentrations.

As seen in Figure 1, Germination rate and
Germination index values of seeds decreased as
the salt concentrations increased. Onal-Asci and
Uney (2016) who studied the effects of different
salt concentrations on germination of Hungarian
vetch and they stated that the germination rate
decreased as the salt concentration increased from
0to 30 mM.

Many other researchers have emphasized
that studies on different plants germination rates
in salt stress are reduced by the increase in salt
concentration (Day et al., 2008; Carpici et al., 2009;
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Akhtar and Hussain, 2009; Dai et al., 2009; Cacan
and Kokten, 2014). Some other researchers also
reported that germination index, mean
germination time, radicle length and plumula
length were decreased as the salt concentrations
increased (Duan et al., 2004; Carpici et al., 2009;
Kusvuran, 2015; Onal-Asci and Uney, 2016). Our
results confirmed similar results to those outlined
in previous studies, but the response of the
cultivars, the extent to salinity tolerance of
cultivars the salt concentration was different.
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Table 2. Evaluated properties of two Hungarian vetch cultivars under salinity stress

Salt Concentrations (mM)
Cultivars 0 50 100 150 200 Mean
Germination Rate (%)
Altinova-2002 97.86" 84.29"8 62.86°¢ 36.43° 19.29°¢ 60.10*
Anadolu Pembesi-2002 93,5748 75.718¢ 57.14¢ 32.86° 10.71F 54.008
Mean 95.714 80.008 60.00¢ 34.64° 15.00F
Germination Index
Altinova-2002 32.314 16.408¢ 12.21¢0E 8.40QPFF6 4.44F6 15.804
Anadolu Pembesi-2002 21.678 13.71¢0 9.67PFF 5.79FFG 2.77¢ 9.678
Mean 24.35% 17.698 10.94°¢ 7.09P 3.60°
Mean Germination Time (day)
Altinova-2002 2.33¢ 2.858¢ 3.28%8 3.00%8 3.16%8 2.928
Anadolu Pembesi-2002 3.35%8 3.32%8 3.43A 3.44A 3.06"8 3.32A
Mean 2.848 3.08"8 3.354 3.224 3.11%8
Radicle Length (mm)
Altinova-2002 23.65* 18.58"8 12.838CP 8.70¢PE 3.63F 13.54
Anadolu Pembesi-2002 23.30% 15.408 14.058¢ 6.70°¢ 2.38f 12.404
Mean 23.48* 16.998 13.448 7.70¢ 3.00°
Plumula Length (mm)
Altinova-2002 36.03* 31.4378 26.108¢ 11.00° 3.60°F 21.60*
Anadolu Pembesi-2002 31.38"8 25.408¢ 18.68°¢ 8.98PF 2.30F 17.408
Mean 33.70 28.41 22.39 9.99 2.95
Seedling Fresh Weight (g plant?)
Altinova-2002 0.0527% 0.0450%8 0.03758¢ 0.02520¢ 0.0164FF 0.0400%
Anadolu Pembesi-2002 0.0450%8 0.03708¢ 0.0295¢P 0.0203FF 0.0133F 0.03008
Mean 0.0489% 0.04108 0.0335¢ 0.0228° 0.0149¢
*P<0.05
Conclusion Anonymous, 2016. Turkish Statistical Council,

In this study, the germination and early
seedling development stages of two commercial
cultivars of Hungarian vetch were investigated
under different salt concentrations. As the salt
concentrations increased, all the properties of
germination and early seedling traits values
decreased when these values compared to control
treatment. When the obtained results are
evaluated as a whole; as the salt stress increased,
germination and early seedling development of
these cultivars  significantly  affected. This
investigation indicated that commercial crop
cultivars were differently reacted to salt stress and
these two Hungarian vetch cultivars were
substantially affected under increasing salt
concentrations.
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Abstract

Forty one wheat (Triticum aestivum L.)genotypes were studied for days to booting, days to heading,
plant height at vegetative, plant height at maturity, days to 50% anthesis, days to 100% anthesis, flag leaf
senescence, days to physiological maturity, peduncle length, effective tillers, spikelet’s length, grain per spike,
biomass ,harvest index, sterility percentage, thousand grain weight and grain yield in random complete block
design at terai, Nepal with the objective to identify superior genotypes after clustering them based on their
genetic diversity in performance. Result of multivariable analysis revealed that 41 wheat genotypes formed
four clusters. Cluster 4 and 2 had highest value of effective tiller, spike length, grain per spike, thousand grain
weight, biomass, harvest index ,grain yield and lowest value days to heading, days to booting ,days to anthesis
and sterility percentage. Cluster 3 had high days to booting, days to heading, days to 50% and 100% anthesis,
days to flag leaf senescence and low in plant height at maturity, thousand grain weight ,harvest index and grain
yield. Considering of multivariable analysis and other agronomic performance wheat genotypes HD 1982 and
Pitic 62 may be utilized as high yielding genotypes in Terai condition of Nepal.

Keywords: Wheat (Triticum aestivum L.), genetic divergence, multivariable analysis

Introduction respectively (MoAC, 2015/16). Wheat grows well in

Wheat is hexaploid (2n = 6x = 42) cereal temperature 15-18°C during grain filling period.
crop belong to family Poaceae (grasses) and genus Wheat doesn’t remain untouched to this scenario.
Triticum (Bozzini, 1988). Wheat is the world's most Projection of wheat demand by 60% by 2050 is
favored staple food. It is nutritious, easy to store accompanied with the present decrease in
and transport and can be processed into various production by 20-30% due to induced temperature
types of food. Wheat is considered a good source rise by (Rosegrant and Agcaoili 2010). Wheat
of protein, minerals, B-group of vitamins and production will suffer the effects of stagnating or
dietary fiber (Shewry, 2007). It is an excellent decreasing on farm productivity and wrong choice
health-building food and used for preparation in of varieties on the part of the farmers. Cluster
bread, biscuits, confectionary products and analysis is a group of multivariate analysis which
noodles. Wheat is also used as animal feed, for enables grouping of individuals based on similarity
ethanol production and brewing of wheat beer. or dissimilarity in traits. The resultant clusters of
Wheat accounted nearly 55% of carbohydrate individuals perform high homogeneity between
consumed worldwide (Gupta et al., 1999). clusters.

Wheat comes third in Nepal after rice and On the other hand, many factors like
maize. It is a major winter cereal crop in Nepal and climate change, hindrance in selection of good
more than 80% of wheat is grown in rice-wheat genotypes, improver knowledge are resulting in
cropping pattern. Wheat production and decrease in its production and productivity
productivity is 18, 11,889 mt and 2.5 t ha® annually. Maintaining and increasing productivity
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of cereals like wheat being the most challenging
issue in Nepal and probably in the world, the
proposed study is of utmost importance. The
research was carried out in identical environment,
for all genotypes suggested for the selection of
comparative better genotype based on the
performance observed and records obtained
during the field research.

Materials and Methods

The investigation was carried out RCBD
design with three replications at agriculture college
farm, institute of Agriculture and Animal Science
(IAAS), Paklihawa, Rupendehi during December to
March, 2015. This site contains sandy loam soil
with acidic reaction. The research location is
characteristic of tropical climate. The spacing of
wheat in 22.5x8 cm and plot of size 2.4*0.22 sqm.
Inter replication gap was 1 meter. The line sowing
was done on 9 December 2014 by manually.
Compost manure at the rate of 5 ton/ha and
fertilizer was applied at the rate of 120:60:40 NPK
kg hal. Half dose of Nitrogen and full dose of P20s
and K20 were applied during the field preparation
and remaining half dose of N was applied in equal
amount as side dressing at 30 and 60 DAS. The
artificial irrigation was given at CRI stage, grain
filling stage and milking stage where as other
requirement of water was fulfilled through natural

Table 1. List of the genotypes used for the experiment

precipitation. Two manual weeding were done
after 30 and 60 days of sowing. Harvesting was
done by serrated sickles when the grains were
dried enough and had turned to straw colour. Each
genotypes harvested were kept in different tagged
bags. Harvested wheat was dried on sun for two
days and was threshed by beating with sticks. The
data were taken from five randomly selected
plants per genotype per replication were used.
Data of the following mentioned traits were
recorded.

Physio-morphological traits

DTB-Days to booting, DTH-Days to heading,
PHV-Plant height at vegetative, PHM-Plant height
at maturity, NH-Days to 50% anthesis, ANF-Days to
100% anthesis, FLS-Flag leaf senescence, PM-Days
to physiological maturity , PL-Peduncle length(cm),

Yield attributing traits

ET-Effective tillers, SL-Spikelet’s length (cm),
GPS-Grain per spike, BM-Biomass (ton/ha), GY-
Grain vyield (ton/ha), HI-Harvest index, ST-Sterility
(%), TGW- Thousand grain weight (gm).

The plant materials were obtained from
International Maize and Wheat Improvement
Centre (CIMMYT). The list of 41 genotypes included
in the study is presented in Table 1.

Treatments Genotypes Treatments Genotypes Treatments Genotypes
1 LR52 15 Nepal-251 29 WK-1204
2 LR64 16 Annapurna-1 30 Aditya
3 KalyanSona 17 Annapurna-2 31 NL-971
4 Pitic 62 18 Annapurna-3 32 Vijay
5 RR21 19 BL-1022 33 Gaura
6 NL 30 20 Bhrikuti 34 Dhaulagiri
7 HD1982 21 NL-1135 35 NL-1073
8 UP262 22 Annapurna 4 36 NL-1064
9 Lumbini 23 Achyut 37 BL-3623
10 Triveni 24 Rohini 38 BL-3629
11 Vinayak 25 Kanti 39 BL-3972
12 Siddartha 26 PasangLhamu 40 NL-1055
13 Vaskar 27 BL-1473 41 NL-1164
14 Nepal-297 28 Gautam

Statistical analysis Result and Discussion

Data entry and processing was carried out
using Microsoft excel (MS- Excel, 2010.The
collected data were subjected to multivariable
analysis was done using statistical software
packages of Minitab ver.14 (Mohammadi and
Prasanna, 2003).

181

Cluster analysis

All the genotypes were clustered using days
to booting, days to heading, days to anthesis (50%
and 100%), length of flag leaf, days to flag leaf
senescence, days to maturity, Plant height
vegetative and maturity, peduncle length, number
of effective tiller per plant, number of grains per
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spike, sterility percentage, weight of grains per
spike, grain yield, 1000 grain weight, biomass yield
and harvest index. The dendrogram of 41
genotypes was constructed in single linkage and

Euclidean distance (Fig 1).Distance between
different clusters centroids of wheat genotypes is
presented in Table 2.

Table 2. Distances between different cluster centroids of wheat genotypes

Clusterl Cluster2 Cluster3 Clusterd
Clusterl 0.0000 29.2950 25.0020 21.1976
Cluster2 0.0000 40.0828 36.7247
Cluster3 0.0000 35.5311
Clusterd 0.0000

The critical examination of dendrogram
revealed four clusters with 48.58 % similarity level
in UPGMA clustering. The cluster one consisted of
38 genotypes, which represents 92% genotypes. It
includes 38 genotype trements number 1, 2, 5, 6,
8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40 and 41 as shown in Table 1.This
cluster had almost intermediate quantitative traits
as shown in Table 3.

Cluster 2 consisted of 1 genotype )Pitic 62)
and this cluster had highest value of effective tiller,
spike length, grain per spike, thousand grain
weight, biomass, harvest index and grain yield. The
cluster of this genotypes is suitable for cultivation
due to high yield and yield attribution traits.

Cluster 3 had 1 genotype (Kalyansona) and
this cluster had high days to booting, days to
heading, days to 50% and 100% anthesis, days to

flag leaf senescence and low in plant height at
maturity, thousand grain weight and harvest index.
These genotypes had inferior trait values for yield
and vyield attributing trait value under study
condition.

The cluster 4 had 1 genotype (HD1982) and
this cluster had high in plant height at vegetative,
days to plant maturity, number of effective tillers,
spikelet’s length and thousand grain weight, grain
yield and lowest value in days to booting, heading,
50% anthesis, flag leaf senescence and sterility
percentage. Since cluster of this genotypes HD1982
and cluster 2 genotypes Pitic 62 had superior trait
values in terai condition and theses genotypes may
be of interest to researchers. The distance
between the clusters centroid was found highest
between clusters 3 and 4 and lowest between
clusters 1 and 4.

Table 3. Mean values of single linkage method clustering of wheat genotypes

S.N.  Variable Clusterl Cluster2 Cluster3 Cluster4 Grand centroid

1 No. of observation 38 1(Pitic62) 1(KS) 1(HD1982)

2 DTB 69.184 68.333 77.333 58.333 69.098

3 DTH 73.851 75.000 82.333 63.333 73.829

4 PHV 43.523 44.427 43.220 47.453 43.634

5 PHMAT 72.440 66.100 59.753 65.173 71.798

6 ANTH(50) 78.044 80.000 86.333 72.000 78.146

7 Anth(100) 83.509 84.667 91.333 82.000 83.691

8 FLS 106.237 105.333 111.333 102.667 106.252

9 PMAT 116.781 115.000 117.667 118.000 116.789

10 EFFTILLER 3.947 4.000 3.667 4.667 3.959

11 PEDLEGN 16.909 15.300 19.067 13.133 16.830

12 SPIKELNTH 16.401 16.447 13.313 16.500 16.329

13 GRAINPERSPIKE 49.030 76.800 41.867 45.133 49.437

14  Sterility 9.563 3.995 1.684 1.498 9.038

15 HI 0.453 0.448 0.437 0.455 0.453

16 TGW 40.914 41.333 35.000 42.000 40.806

17 Biomass (T/ha) 5.883 6.808 3.606 7.563 5.891

18  Grain yield(T/ha) 2.666 3.089 1.566 3.485 2.670

Principal component analysis traits which had eigen value greater than 1 exhibits
Seventeen  quantitative  traits = were almost all variability exist in components and eigen

constructed into six principal component among 17
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values, proportion of variance and coefficient of
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quantitative traits are presented in table no 4.The
first six principal components revealed that 77.5
variability among 41 genotypes of wheat . Similarly
5,4, 3, 2 and 1 principal component revealed 70.7,
63, 52.9, 40.7 and 24.2 % of cumulative variance
respectively. The first principal component had
days to heading, booting, and anthesis 50% and
flag leaf senescence had positive loading. The first
principal component explained phonological
characters.

Second principal component had positive
loading with effective tiller, spike length, grain per
spike, thousand grain weights, biomass, harvest
index and grain yield and negative loading days to
100 % antithesis.

Third principal component had positive
loading with number of effective tillers and
negative loading with peduncle, spikelet’s length
and thousand grain weights.

Fourth principal component had negative
loading with sterility and plant height at maturity
and positive loading with effective tiller, spike
length, grain per spike, biomass, harvest index and
negative loading with days to booting and heading.

Fifth principal components had negative

loading with days to physiological maturity,
thousand grain weight and sterility and positive
loading with peduncle length, grain per spike and
harvest index and sixth principal component had
negative loading with sterility and grain per spike
and positive loading with peduncle length, days to
physiological maturity and harvest index.
The present research revealed that these
genotype formed in cluster 4 and 2 in trail
condition were the most suitable for cultivation
under studied condition The finding PCA supported
the result obtained by cluster analysis and PCA
score plot was shown in Figure 2.

Dendrogram with Single Linkage and Euclidean Distance
48.85 - N
> 65.90
=
o
I} =
= [
(7] [
82.95 +
100-00 T T 1 T T 1 T T T T T
M) O RARADAD DA LD ADRAR AL A DD PPN © OAADD V) XA D
Genotypes

Figure 1. Dendrogram with Single linkage and euclidean distance of 41 genotypes of wheat

In present study there is sustainable genetic
diversity in physio-morph and yield attributing trait
of wheat. Cluster analysis revealed that genotypes
formed four distinct clusters.The high yielding
genotypes and low yielding genotypes formed
different cluster.The member of cluster 2 and 4
were found most suitable to terai condition for
cultivation. Ajmal et al., (2013) also reported
cluster analysis help selection process more easy
by genotypes which show better performance in
yield attributing traits are grouped in one cluster
from this study genotypes HD 1982 and Pitic 62
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were found most suitable for cultivation in terai
condition of Nepal which had high value for grain
yiled and vyield attribution traits.Similar to the
findings by Ali et al. (2008) who reported that
cluster analysis can be useful for finding high
yielding wheat genotypes. In this study of principal
component use to reduces of original variables into
six principal component and information about
each variable which support cluster analysis result.
Kamara et al, (2003) also used principal
component analysis to categorize traits of maize
that accounted for most of the variance in the
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data. Similar to the findings about presence of a
high genetic divergence among wheat genotypes
reported by (Singh and Dwivedi 2002). Principal

grouping

of

genotypes.

Therefore principal

component analysis is a powerful tool to obtain
parental lines for a successful breeding program

component analysis is usually used in plant (Akter et al., 20009).
sciences for the reduction of variables and
Table 4. Coefficient, eigen values and variance for 17 quantitative traits of 41 genotypes of wheat
Variable PC1 PC2 PC3 PC4 PC5 PC6
DTB 0.424 0.120 -0.032 -0.150 0.071 -0.129
DTH 0.415 0.146 -0.097 -0.096 0.210 -0.096
PHV -0.241 0.121 -0.203 0.072 -0.170 0.240
PHMAT -0.080 0.246 -0.185 -0.527 0.170 0.023
ANTH(50) 0.433 0.039 -0.084 0.045 0.049 0.122
Anth(100) 0.378 -0.113 0.026 0.210 -0.071 0.113
FLS 0.369 0.308 -0.137 0.017 -0.017 0.086
PMAT 0.171 0.197 -0.050 -0.035 -0.385 0.434
EFFTILLER 0.046 0.091 0.566 -0.184 -0.115 0.168
PEDLEGN -0.115 0.003 -0.356 -0.285 0.387 0.328
SPIKELNTH -0.123 0.208 -0.401 0.250 -0.204 -0.246
GRAINPERSPIKE 0.040 0.181 0.050 0.395 0.402 -0.397
Sterility -0.002 -0.093 -0.105 -0.482 -0.046 -0.424
HI -0.144 0.156 -0.018 0.233 0.510 0.369
TGW -0.076 0.378 -0.313 0.102 -0.309 -0.083
Biomass (T/ha) -0.104 0.488 0.293 -0.091 -0.054 -0.126
Grain yield(T/ha) -0.138 0.493 0.282 -0.009 0.100 -0.012
Eigen value 4.1069 2.8165 2.0695 1.7114 1.3121 1.1551
Proportion 0.242 0.166 0.122 0.101 0.077 0.068
% of cumulative variance 24.2 40.7 52.9 63 70.7 77.5
4
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Figure 2. Principal component analysis using correlation matrix of forty-one wheat genotypes.
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Conclusion

The genetic diversity was observed in days
to booting, days to heading, plant height at
vegetative, plant height at maturity, days to 50%
anthesis, days to 100% anthesis, flag leaf
senescence, days to physiological maturity,
peduncle length, effective tillers, spikelet’s length
,grain per spike, biomass ,harvest index, sterility
,thousand grain weight and grain yield in the
tested wheat genotypes. The genotypes grouped
into 4 and 2 cluster were good because of their
desirable yield attributing traits. The presence of
high level of diversity among the tested genotypes
grouped into divergent clusters and supported by
principal component indicated their suitability for
further research can be done in this direction by
selectiong superior genotypes.Theses genotypes
could be very useful in developing commercial
variety in terai condition of Nepal.
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Abstract

Tobacco curing is a complex combination of parallel physical and biochemical processes in green
tobacco leaves. The aim of this study is to find the effect of the yellowing stage in the curing process on the
change of basic chemical values of nicotine and sugars in Bulgarian varieties and newly selected lines oriental
tobacco in the Plovdiv and Macedonia tobacco regions. The study is carried out in Tobacco and Tobacco
Products Institute, Markovo. Line 27, Line 94, Line 275, Harmanli 134, Kozarsko 339, Plovdiv 7, Plovdiv 187,
Plovdiv 380, Dupnitsa 160 and Dupnitsa 733 were investigated, harvest 2016. Each tobacco sample was divided
into two groups - yellowed for 48 hours and dried without yellowing. Reducing the nicotine content in tobacco
during sun-curing is proven for all studied varieties with exception of Plovdiv 7. The increasing of quantity of
soluble sugars in tobacco is high for all studied varieties from both tobacco regions.

Key words: Oriental tobacco, sun-curing, nicotine, sugar

Introduction

Physical and chemical properties of tobacco
leaves are the product of the genetic constitution
of variety, agricultural practices, soil and nutrients
type, weather conditions, harvesting and curing
process.

A change in any of the above can cause a
significant change in the chemical composition of
leaves and thus affect the quality of received raw
material (Tso, 1990). Tobacco curing is a complex
combination of parallel physical and biochemical
processes in green tobacco leaves. Chemical
transformations during curing stage are dominated
by hydrolytic enzymes. Oxidative reactions also
occur but on a comparatively smaller amount. The
success of the curing process depends on the
degree of leaf maturity, temperature and moisture
which control biochemical processes and the rate
of dehydration (Abubakar et al., 2000). The main
purpose of curing is to reveal and develop the
typical quality signs collected in tobacco leaves
during their biological development. The natural
metabolic changes starting during maturation
continue in the phase of vyellowing under
conditions specific for each tobacco variety. One of
the main changes is the decomposition of
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carbohydrates (mainly starch) in sugars, carbon
dioxide and water. Proteins and other nitrogen
compounds are also decomposed to simple ones.
Some of them are later recombined with the
products of carbohydrate decomposition for the
formation of products that contribute to the
formation of flavour and taste (Anonymous, 2016).
In the stage of yellowing, major chemical
changes occur in tobacco composition leading to
reduction of the substances causing negative
quality indicators (chlorophyll, ash, total nitrogen,
etc.) and improvement of quality characteristics of
cured tobacco as a finished product for smoking.
Chlorophyll degradation and gradual appearance
of yellow pigments are the most visible biological
changes occurring during vyellowing stage.
Chlorophyll is gradually decomposed during curing
process. The level of chlorophyll decomposition
varies depending on temperature. In higher
temperatures chlorophyll decomposes faster and
its level stabilizes earlier (Abubakar, 2000).
Nicotine is the most typical chemical
component of alkaloids in tobacco plants. It
determines the physiological effect of smoking
which is present only with positive nicotine
content in an optimal range (Dimanov and
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Masheva 2011). In the process of curing, nicotine
decreases by an average of 10-30% due to its
oxidation caused by the action of a specific
oxidizing system. Nicotine transformation in the
process of curing is presented at Figure 1.
Decomposition mainly occurs during autolysis in

the second curing phase. The degree of
decomposition depends on the temperature and
moisture characteristics of the curing process and
its duration (Chuman, 1977; Gyuzelev, 1983;
Leffingwell, 1999; Shi et al., 2008).

Nicotine
Unchanging nicotme /] 100 parts \ Disappeared nicotine
18 parts 7 parts
N &

2.3-dipyridyl 3-pyridyl Cotinine and
ketone nicotinamide

3 parts 7 parts

—— S

Nicotine acid Pyridine derivatives Oxinicotine

15 parts 30 parts 20 parts

Figure 1. Chemical changing of nicotine during sun-curing period

In the process of curing, carbohydrates
undergo significant changes. The nature and
degree of such changes depend on the variety,
duration off yellowing, method of curing, etc. In
the yellowing stage, different carbohydrate types
undergo different quantitative and qualitative
changes. Greatest changes occur in starch and
sucrose. Disaccharides and polysaccharides are
hydrolyzed to their constituent monomer units.
Starch is hydrolyzed to glucose under the action of
the enzyme amylase and sucrose is hydrolyzed to
glucose and fructose under the action of the
enzyme invertase. (Gyuzelev, 1983; Layten and
Nielson, 1999). This is the reason why reducing
sugars (glucose and fructose) increase their
quantity in the stage of yellowing and then
decrease in the middle of the leaf curing period
only to stabilize again in the curing of bright leaf
tobacco. (Abubakar, 2000).

Curing the stage of the overall technological
process when main changes in chemical
composition of tobacco occur, thus contributing to
the full development of quality characteristics of
oriental tobacco. Despite the drop in tobacco
production, today this crop still significantly affects
the demographic, economic and social problems in
many regions of our country. To stimulate the
development of the tobacco sector, it is necessary
to improve its competitiveness. For this purpose, it
is not only necessary to introduce new varieties of
oriental tobacco but also to cultivate the varieties
typical for each tobacco region. It is necessary to
use new technologies for primary treatment and
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processing of tobacco for the full manifestation of
the quality characteristics of each variety.

The main purpose of this study is to find the
effect of the yellowing stage in the curing process
on the change of basic chemical values of nicotine
and sugars in the oriental tobacco varieties in the
Plovdiv and Macedonia tobacco regions.

Materials and Methods
Materials

Bulgarian varieties of oriental tobacco and
newly selected lines from the Plovdiv and
Macedonian tobacco regions - Line 27, Line 94,
Line 275, Harmanli 134, Kozarsko 339, Plovdiv 7,
Plovdiv 187, Plovdiv 380, Dupnitsa 160 and
Dupnitsa 733, harvest 2016 were investigated.
Tobaccos were grown in the Experimental field of
the village Kozarsko and Experimental station in
the town Rila to the Tobacco and Tobacco Products
Institute under vegetation period.

Methods

Each tobacco sample was divided into two
groups - yellowed for 48 hours and dried without
yellowing (control). The nicotine and reducing
carbohydrates (sugars) content of all groups was
determined in the laboratory complex for testing in
the TTPI, Markovo. The content of nicotine and
sugars was performed according to international
standardized methods:

Nicotine content was determined with
autoanalyser Technicon Il according
ISO15152:2003 (Anonymous, 2003a). The principle
of the method consists in rifting cleaving the
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pyridine group from the nicotine molecule with
cyanogen bromide. Further reaction with aniline in
a buffered solution is inthe formation of a yellow-
colored compound  which is  measured
colorimetrically at 460 nm.

The content of reducing carbohydrates
(sugars) was checked by using autoanalyser
Technicon Il following the ISO 15154:2003
(Anonymous, 2003b). The content of reducing
carbohydrates is based on their ability to reduce
potassium ferricyanide to potassium ferrocyanide,
whereby the intensity of ferrocyanide staining is
reduced. This color decrease in color at 420 nm is
directly proportional to the amount of sugars.

Analysis of each sample was performed in
triplicate. All results presented were the mean *
SD of at least three independent experiments.
Statistical analysis (ANOVA) was carried out with
SPSS 16.0 for Windows.

Result and Discussion

The process of curing is one of the main
steps in tobacco production system. Its purpose is
to bring tobacco leaves to the desired state
without damaging the potential quality of dry
tobacco. To achieve this, curing must allow the
continuation of biological processes in leaves (Tso,
1990) because the chemical changes occur during
the curing process. And so, dramatic effects on the
cured product (Burton and Kasperbauer, 1985; Shi,
2008). Tobacco samples with different levels of
nicotine and sugars were selected and
investigated. The content of nicotine in the control
varies between 0.55 + 0.077 Dupnitsa 733 to Line
27 - 1.50 + 0.021%, which is within the range
expected for oriental tobacco (Masheva et al.,

2014; Masheva and Kasheva 2016). Nicotine
synthesis in tobacco plants is genetically
conditioned but its level is strongly affected by
nutritional conditions, weather conditions, curing
conditions and the conditions of fermentation of
raw tobacco (Leffingwell, 1999).

The results for the effect of the yellowing
stage in sun curing on the change of nicotine
content in tobacco by varieties against reference
values (without vyellowing of tobacco) are
presented in Figure 2. The figure shows that
nicotine content in tobacco after curing with
yellowing stage significantly decreases as
compared with the control of all studied varieties
except for the Plovdiv 7 variety. The content of
nicotine in tobacco after curing with yellowing
stage varies between 0.53+0.007 (Dupnitsa 733)
and 1.47 + 0.020 % (Plovdiv 7 variety). Highest
nicotine content reduction is observed for Line 94
(control — 0.91 £ 0.012 %; tobacco with yellowing
stage — 0.74 + 0.010 %) next for the Harmanli 134
(control — 0.79 £+ 0.011 %; tobacco with yellowing
stage — 0.68 + 0.009 % ) tobacco variety and the
lowest one — for the Dupnitsa 733 (control — 0.55 +
0.007 %; tobacco with yellowing stage — 0.53 %
0.007 %) variety. The received results confirm the
studies of Gyuzelev (1983), which show that
nicotine content in the curing stage is reduced by
an average of 10% to 30%. Only the Plovdiv 7
variety (control — 1.35 + 0.019 %; tobacco with
yellowing stage — 1.47 + 0.020 %) showed increase
of nicotine content after curing with 48-hour
yellowing as compared with the without yellowing
of tobacco values. This is most probably due to
chemical changes and transformations in
contained alkaloids (Abubakar, 2000).

Nicotine

m Control, %

= Sun-curing, %

Figure 2. Content of nicotine in tobacco varieties in curing with yellowing stage of tobaccos
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The curing method affects the quantity of
sugars in cured tobacco leaves. The correct
performance of the process leads to the parallel
occurrence of basic physical and biochemical
processes in green tobacco leaves, leading to the
revealing of the main quality signs collected during
the tobacco growing period (Weybrew et al.,
1984).

In controls the lowest sugars content is
characterized by the Harmanli 134 variety (17.10 +
0.68%) and the highest - Line 275 (22.9 + 0.91%).
which is typical of Oriental tobaccos (Leffingwell,
2001). The data presented in figure 3 show that all
studied tobacco varieties have higher content of
soluble sugars (monosaccharides) when cured with
yellowing as compared with the reference values

(controls) because of the decomposition of
disaccharides and polysaccharides. The highest
increase is observed for the Kozarsko 339 (control
—21.30 + 0.85 %; tobacco with yellowing stage —
23.70 + 0.95 %) variety and the lowest for the
Harmanli 134 (control — 17.10 + 0.68 %; tobacco
with yellowing stage — 17.40 + 0.70 %) variety. The
content of sugars is typical of Oriental tobaccos
(Leffingwell, 2001). Similar results were received
by Gyuzelev (1983) who found that starch almost
fully disappears in the yellowing stage of curing
oriental tobacco but the quantity of soluble
carbohydrates more or less tobacco variety and by
Weybrew et al.,, (1984) for the Burley tobacco
variety.

Sugars = Control, %
30 m Sun-curing, %
25
20 -
$ 15 -
10
5 -
0 -
A > \P) ™ Y A 2\ \) Q %)
.&q, ~<\Q’o’ e:{’\ \\'\"B oq’% & '4\3’ '40’% %Q) 'z;\o’
3 S Q R ¥ oo S
N 6(\ ,\"b‘ ] Q\o Q\o \)Q(\ \)QQ
L ® Q Q
Figure 3. Content of sugars in tobacco varieties in curing with yellowing stage of tobaccos

Figure 4 presented the results of the
percentage of variation of the chemical
components nicotine and sugars in curing with
yellowing stage in the different tobacco varieties.
The content of nicotine decreased between
22.97% (Line 94) and 3.77% (Dupnitsa variety 733).
It was reported that the content of nicotine in
Plovdiv 7 increased by 8.16%.

In all studied varieties there is an increase in
the sugar content after sun-curing period yellowing
as follows: Kozarsko 339 (10,13%), Plovdiv 380
(7.23%) and Line 27 (7.04%) and the lowest in
Harmanli 134 (1.72%), Plovdiv 187 (2.60%) and
Dupnitsa 733 (2.67%).
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Conclusion

Curing with vyellowing stage shows
reduction of nicotine content in comparison with
reference values for all tested varieties except for
the Plovdiv 7 variety. The most substantial drop in
nicotine content is observed for Line 94 (-22.79 %)
and the smallest — for the Dupnitsa 733 variety (-
3.77 %). Only the Plovdiv 7 variety shows nicotine
content increase by 8.16 %.

Curing with yellowing of all studied varieties
of the Plovdiv and Macedonia tobacco regions
increases sugar content. Highest increase of sugar
content is found for tobacco of the varieties
Kozarsko 339, Plovdiv 380 and Line 27 and the
lowest — for Harmanli 132, Plovdiv 187 and
Dupnitsa 733.
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Figure 4. The percentage of variation nicotine and sugars in curing with yellowing stage of tobaccos
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Ozet

Calismanin amaci, Bursa’nin kiraz tiretim potansiyelinin belirlenmesi yani sira kiraz ihracatinin analizini
yapmaktir. Arastirma sonuglarina goére kiraz {iretimi ve ihracatinin Bursa ili ekonomisi icin dnemli bir Gretim
faaliyeti oldugu fikri gliclenmistir. Turkiye’de tretilen toplam kirazin Bursa ilinin karsilama orani (Bursa/Turkiye
orani) %5.4’tir. Dinya ihracatinda Turkiye’nin payr %7.7°dir. Turkiye kiraz ihracati 2016 yilinda 182729795
(USD) dolardir. Bursa kiraz ihracati 2016 yilinda FOB degeri lizerinden 37852852 (USD) dolardir. Buradan da
anlasildig1 (izere yetistirilen kirazin kalite agisindan Turkiye’de tercih edilen ihraglk bir Griin oldugu, fakat
sektérde 6nemli sorunlarin da mevcut oldugu tespit edilmistir. Marmara bolgesinde ve Tiirkiye’nin genelinde
de Bursa dada “0900 Ziraat” (Napolyon) ¢esidinin ihrag edildigi, firmalarin kiraz ihracatinda genelde karayolunu
(%97.59) tercih ettigi, 2016 yili baz alindiginda; artis orani-artis miktarina bakilarak ve en cazip pazarin Alimanya
oldugu saptanmistir. Bursa icin énemli bir gelir kaynagi olan kiraz; Gretim konusunda desteklenmeli, aradan
aracilari gikararak érgitlenme dizeyinin artirilmasi yoluyla ihracatinin yapilmasi dreticinin kazancinin artirilmasi
acisindan son derece 6nem arz etmektedir. Bununla birlikte kirazi tanitmak amaciyla devlet-iiretici-6zel sektor
ishbirliginin gelistirilmesi gerekmektedir.

Anahtar kelimeler: Kiraz ihracati, ihracatgl, Bursa

Export Investigation of Cherry for the City of Bursa

Abstract

The aim of this study is analyzing cherry export besides adjusting the production potential of cherry for
Bursa. According to the results of the research, the idea that cherry production and export is an important
production activity for Bursa province economy has been strengthened. The total cherry produced in Turkey is
5.4% for Bursa (Bursa/Turkey ratio). Turkey's share in world exports is 7.7%. Turkey's cherry exports are
182729795 (USD) in 2016. Bursa cherry exports are USD 37852862 (USD) from FOB in 2016. Bursa's income
share (Bursa/Turkey ratio); The FOB value is 20.72% (USD).As it is seen, it has been determined that cultivated
cherry is an exporting product in terms of quality to prefer however, it exists substantial problems in the sector.
It has been confirmed that as it is in the region of Marmara and across Turkey, the sort of “0900 Ziraat”
(Napoleon) is also exported in Bursa, corporations prefer highways in general (%97,59), considering the year of
2016 and in reference to rate of increase and accrual Germany is the most charming market. The production of
cherry which is a significant source of income for Bursa has to be promoted with regard to production. It
becomes more of an issue that exporting by taking out intermediaries via enhancing the level of organization in
the sense of increasing the producer acquisition. Nevertheless Public-Private Sector Cooperation has to be
updated for the publicity of cherry.

Key words: Cherry export, exporter, Bursa
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Giris

Klresel ticaret yarisinda etkin olabilmenin
onemli safhalarindan biri de, Uriin temelli hedef
pazarlarin tespit edilmesi ve bu pazarlara odaklanip
hizlh ve mimkin oldugunca az masrafla ihracatin
gerceklestirilmesidir. Temel ilke hedef pazarda
kaynaklarin etkin kullanilmasi saglanip karli ve
kalici pazarlara girerek stirdirtlebilir karhiliga zemin
olusturmaktir. Uriin temelli potansiyel hedef pazar
tespiti, arastirmanin en onemli 6zelligidir. Farkh
kurum/kuruluslarca  yapilan  sektér  bazinda
arastirmalar, genel durum hakkinda bazi fikirler
vermesine ragmen sonuglarinin uygulanabilirligi
gerceklikten uzak olmuslardir. Bursa Kirazi ihracat
Pazar Arastirmasi bundan dolayidir ki sadece
Bursa’ya yonelik bir arastirma olmayip, ayni
zamanda kiresel ihracati meslek edinip bu alanda
gelisme saglamak isteyenler icin de bir model
olusturmaktadir. Ekonominin bilimsel disipliniyle
gerceklestirilen ve sektér temelli yapilan mevcut
hedef pazar arastirmalarinin faydalarini gérmezden
gelmek dogru bir yaklasim olmaz.

Ancak bunlar genel kapsamh dis ticarete
yonelik calismalardir ve uygulanabilirligi sinirh
olmaktadir.  Uriin  temelli  calisilan  pazar
arastirmalari ise Urlnin hedef pazarlarini daha az
hatayla gosteren daha 6zel ¢alismalardir ve ayni
zamanda stratejik bir karardir. Eger bir hedef
pazariniz yok ise Urindnizi pazarlamak uzun
vadede sirdirebilir degildir. Bu durumda yapilan
arastirma Uriin temelli (kiraz) cahsilarak stirekli ve
karli pazarlara yonelmenin uygulanabilir bir yolunu
ortaya koymaya calismaktadir. Yine burada yapilan
pazar arastirmasi, Ulkemiz agisindan uluslararasi
ticaretin gelistirilmesi ve tesvik edilmesi konusunda
temel bir model ve degerlendirme kriteri olarak da
dislnilebilir. Bu tlrdeki 6zel arastirmalarla Turk
ihracatgilarin, ticarette ihtiyag duydugu istihbarat
ve bilgi agisindan desteklenmeleri son derece
onemlidir.

Materyal ve Yontem

Bu arastirmada kullanilan temel istatistiksel
veriler ITCTRADE MAP (International Trade Center)
ve COMTRADE ve EUROSTAT ‘tan (Avrupa Birligi)
yani Birlesmis Milletlerin veri taban tabanlarindan
bigimlendirilerek yorumlanip potansiyel hedef
pazarlar olusturmak icin kullanilmigtir.
International Trade Center (ITC) veri tabani birgcok
Ulkenin istatistik kurumlarindan veriler toplayip
glincel veri tabanini tutmaktadir. Harmonised Code
System veya Gimriik Tarife istatistik Pozisyon
numarasi  (GTiP) seklindeki  devlet veri
kaynaklarindan gelen 6 haneli kodlu istatistik
verileri; aylar, ceyrekler, yillar itibariyle uluslararasi
ticari akislari agirlik ve deger bazinda vermektedir.
S6zU edilen veriler tamamen glimriklerde
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gerceklesen aksiyon bilgilerine dayanip, aksiyonlar
grafiksel ve rakamsal olarak sorgulanip, istege bagli
gizelgeler olusturulabilecek formattadirlar. So6z
konusu verilerin givenilirligi son derece 6nemli
olup, veri tabanlari Diinyadaki en glvenilir
kaynaklar  olarak  (EUROSTAT, @ COMTRADE
TRADEMAP) kabul edilirler. Bu verilerde dikkat
edilmesi gereken hususlar da vardir. Uluslararasi
ihracatta kullanilan GTIP numaralarinin ilk 6 hanesi,
World Customs Organization yani Dinya Gumrik
Orgiitli (WCO) tarafindan belirlenmis olup, Avrupa
birligi gibi ekonomik birliktelikler ile diger Glkeler
benzer Grliin i¢in belirlenen 6 haneli bu
numaralardan sonra farkli numaralar
kullanilabilmektedir. Soyle ki Turkiye’den ticareti
yapilan bir Griiniin GTIiP’i giris yapilan Ulkede
degisebilmekte ve bu durum bazi drinlerin
istatistiki verilerine yansiyabilmektedir, Turkiye
ihracati ile o tlkenin ayni maldaki Tirkiye ithalati
farkhhk gosterebilmektedir. ihracat
arastirmalarinda bu duruma dikkat edilmelidir
yalniz bu farkhhk veriler ayrintih
degerlendirildiginde asilabilmekte ve konuyla ilgili
hata orani da disurilebilmektedir. Bazi Ulkeler
kendilerine ait verileri Birlesmis Milletlerin veri
tabanlarina, ya ge¢ vermek veya hi¢ vermeme
yoluna gitmektedir. Bu (lkelerin sayilari nispeten
az ise de sorun “yansima veri” yani “mirror data”
yontemiyle ¢oziimlenmektedir. Bu  sekildeki
Ulkelerin ihracat ve ithalat verileri, o tlkeyle ticaret
yapan diger (Ulkelerin veri toplamlarindan elde
edilmektedir. Yansima veriler; ihracat igin dnemli
fakat veri glvenligi zayif Ulkelerden daha saglikh
bilgilere erisilmesini saglamaktadir.

Bu kaynaklardan son vyillardaki gelismelerle
birlikte GTIP olarak 12 haneye kadar ve tek tek
Ulkeler bazinda mevcut giinden 3 ay oncesine
kadar saglikli verilere ulasilabilmektedir. Bu imkan
ihracatgilara mevcut ticari akislari neredeyse giinii
glinline ve diinya olgeginde kavrama konusunda
mithis bir imkan saglamaktadir. Ticarette artik
anlarin 6nemli oldugu distndlirse ihracata ticari
istihbaratin ne denli vazgecilmez oldugu ortaya
¢ikmaktadir.

Bursa kirazina donik yapilan ihracat pazar
arastirmasinda, temelinde ihracatgl firmalar igin
model ve stratejik bir yol haritasi gelistirmek
istenmistir. Boylelikle kiraz ihracati yapan firmalar
icin hedef pazar potansiyeli tasiyan Ulkelerin tespiti
oldukga kolaylasmistir.

Bu arastirmanin en blylk o6zelligi hedef
pazarin sadece “kiraz” igin belirlemesidir. Hedef
pazar arastirmalari genelde sektér bazinda
yapilmaktadir. Bu yaklasim da ©nemli olmakla
birlikte 6zele inildiginde durum farklilasmaktadir.
Bu anlamda hedef pazarlar tespit edilirken tek bir
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Grin agisindan konuyu degerlendirmek hem
rasyonel bir yaklasim olmakla birlikte c¢agdas
ihracatin geregidir. Bu ¢alismalardaki temel mantik

uluslararasi ticari akiglari tek urin agisindan
degerlendirilerek  Tark  Firmalarinin  rekabet
analizine  olanak  saglamaktir. Bu  nokta

arastirmanin objektif bir bakis acisi saglamasi
acisindan onemlidir. Ancak bu arastirmadan ilgili
kesimlerin ¢ikaracagl sonuglar ayni olmayabilir.
Hedef pazarlara yonelmek isteyen firmalarin
beklenti ve amaglari da isin icine girebilmektedir.

Benzer Urlinl pazarlamak isteyen neredeyse
ayni ozelliklere malik iki Tirk firmasi bu yontemle
hazirlanmis  bir hedef pazar arastirmasini
inceleyerek farkh pazarlara yonelmesi muhtemeldir
¢unklu beklenti ve amaglari ve farkh olabilen
firmalarin tercihleri de farkh olacaktir. Bu sebeple
hedef pazar seciminde bu firmalara 6zgl 6znel
konularin da glindeme gelmesi muhtemeldir. Bazi
firmalara gore girecekleri pazarlarin oransal ve
miktar buyukliga 6nemli oldugu gibi bazilarina ise
istikrarli bir blylme cazip gelebilir. Arastirmaya
gore hedef pazar énerimiz; rekabet edebilir, uygun
kosullarin oldugu ve rahat girilebilecek pazarlardir.

Yapilan arastirmanin temel amaci potansiyel
hedef  pazarlari  belirlemek ve  pazarlarin
mdsterilerinin iletisim bilgilerine ulagsmaktir.

Kirazin Gtip Kodunun tespiti uluslararasi
ticaret icin son derece 6nemlidir. World Customs
Organization yani Diinya Gimrik Orguti (WCO)
diinyada uluslararasi ticarete konu olan batin
mallarin ilk 6 hanesini belirleyip ve yilda bir kez
WCO’ ya lye olan llkeler kendi tlkelerine GUmriik
Tarife Cetvelini yayimlamaktadir. Farkh bir sekilde
ifade edecek olursak 12 haneden olusan Glimrik

Cizelge 1. Turkiye’de illere gore Uretim

Tarife istatistik Pozisyon numaralarinin (GTiP) ilk 6
hanesini WCO belirlemekte, eger bu tlke Glimrik
Birligi gibi bir ekonomik birligin Uyesiyse, 7. ve 8.
hane rakamlari bu ekonomik birlik eliyle ve kalan
9., 10, 11. ve 12. hane de ilgili Glke aracihig ile
belirlenmektedir. Arastirma verilerinde, dinya
ithalat rakamlari, Trade Map lizerinde, mevcut olan
kiraz degerleri alinarak hazirlanmistir Trade Map
internet adresinde, Diinya Gumriik Orgiitii (WCO)
2012’den itibaren kirazin Giimriik Tarife Istatistik
Pozisyon (GTiP) numarasini 080929 olarak
belirlemis ve Tirkiye’de de ayni GTiP numarasin
kullanmaya baslamistir. Kiraz 2011 ve Oncesine
yonelik arastirmalarda GTIP 080920 numarasi ile
analizlere tabi tutulmustur. Ancak bu arastirmanin
da yillarini kapsayan 2012 yilindan itibaren kirazin
GTIP numarasi 080929 olarak incelenmelidir.

Tiirkiye’de ve Bursa’da kirazin iiretim durumu

Bursa Kirazi Gretim bakimindan “Tirk Kirazi”
ic ve dis pazarda bu adiyla pazarlanmaktadir. Resmi
istatistiklerde  kiraz  Uretimi, c¢esit ayrimina
gidilmeden agiklanmaktadir. TUIK 2016 (Cizelge 1)
verilerine gore, kiraz Uretim miktarina gore,
Isparta Konya Manisa izmir Afyon ve Kiitahya’dan
sonra 7. sirada yer almaktadir. Bursa’nin Uretim
farki aga¢ basina verimin disiik olmasindan
kaynaklanmaktadir.  Ayrica  Turkiye geneline
bakildiginda 1961-1970 yili ortalamasini baz yil
kabul ederek 2013 yilina kadar (iretim alanlarindaki
ve Uretim miktarindaki gelismeleri incelendiginde;
kiraz Uretim alanlari yaklasik 3.7 kat artis ile
109865 ha’dan 405129 ha’a, Uretim ise 1.8 kat artis
ile 1312898 ton’dan 2294455 ton’a ulasmistir
(Cerginli Oz ve Bal, 2016).

Agag
M
Toplu basina cyve Meyve N
R . . o .. veren Agacg
: UrGndn meyveliklerin ~ Uretim disen . vermeyen
Sira no Il Yil yastaki . sayisl
adi alani (ton) ortalama . yastaki
. agac¢ o toplami
(dekar) verim sayisi agac sayisl
(k)

1 Isparta Kiraz 2016 54268 55657 46 1197822 358520 1556342
2 Konya Kiraz 2016 66635 55426 33 1662921 357353 2020274
3 Manisa Kiraz 2016 98855 46648 20 2325630 1017944 3343574
4 izmir Kiraz 2016 120974 46574 15 3033963 847195 3881158
5 Afyon Kiraz 2016 42152 40387 63 645942 74325 720267
6 Kutahya Kiraz 2016 27690 35152 28 1235223 231405 1466628
7 Bursa Kiraz 2016 62496 32468 23 1435434 228476 1663910
8 Bilecik Kiraz 2016 24374 7174 26 278740 133533 412273
9 Balikesir Kiraz 2016 9249 5850 25 235750 116986 352736
10 Burdur Kiraz 2016 4303 3426 35 97060 148910 245970

Kaynak: TUIK, 2016.
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Bulgular ve Tartisma

Bu veriler Cizelge 2 1siginda tim cesitler
icinde Turkiye Uretimde 7. sirada olan ilimiz, Bursa
Kirazi yetistirme istekleri ve alanlari g6z onilinde
bulunduruldugunda, aslinda bu gesit agisindan 1.
durumdadir.

GTHB Bursa il Mudurligi  kayitlan
inceledigin kiraz Uretimi; ilgeler bazinda dagilimi
asagidaki belirtilmistir.

Bursa ilinde (Cizelge 3) inegél ilcesi basta
olmak 2 ilcede yogunlasmistir. Bunlar; inegdl

Cizelge 2. Kiraz 2016 yili Bursa ili verileri

%38.91 ve Keles %14.82 olup, toplam lretimin %
53.73’lin0i (17444 ton) karsilamaktadir.

Bursa ilinde en fazla kiraz Uretimi inegél
ilcesinde (Cizelge 4) olup, ilk doért mahalle
Saripinar, Dipsizgdl, Sule ve Doganyurdu’ dur.

Bursa ilinde ikinci sirada kiraz Gretimi
ilcesinde (Cizelge 5) olup,
Belendren, Kiranisiklar,

Uretim miktarina gére Tiirkiye siralamasi

Alan (da)

Uretim (ton)

Tirkiye Gretimi (ton)

Uretim miktarina goére Bursa/Tiirkiye Orani (%)
Verim Ortalamasi (kg/Agag)

Meyve verir yasta toplam agag sayisi

Fiyat (kg/TL)

Deger (kg/TL)

Dinya ihracatinda Tiarkiye'nin siralamasi

7
62496
32468

599650
%5.4
23
1435434
359
116560120
4

Kaynak: GTHB Bursa il Mudurlagi, 2016.

Cizelge 3. Kiraz Bursa ilge verileri

ilce Alan (da) Uretim (Ton) Uretimdeki pay1 %
ineg(’jl 12900 12633 38.91
Keles 22000 4811 14.82
Orhaneli 6590 2340 7.21
Kestel 3480 2120 6.53
iznik 5000 2026 6.24
Harmancik 2650 1634 5.03
Yildirnm 604 505 1.56

Kaynak: GTHB Bursa il Miidrlagi, 2016.

Cizelge 4. Kiraz inegdl verileri

Mahalle Alan (da.) Uretici sayisi Uretim (Ton) ilce Giretimindeki pay! %
Saripinar 757.954 213 1085 8.59
Dipsizgdl 615.147 182 881 6.97
Siile 521.335 217 746 5.91
Doganyurdu 486.27 110 696 5.51
Turgutalp 481.706 157 689 5.45
Kayapinar 449.936 153 644 5.10
Sehitler 395.571 121 566 4.48
Kiran 377.629 162 540 4.27
Pasadren 356.562 125 510 4.04
Deydinler 242.834 73 347 2.75

Kaynak: GTHB Bursa il Mudurliigi, 2016.
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Cizelge 5. Kiraz Keles verileri

Mahalle Alan (da.) Uretici sayisi Uretim (Ton) ilce Giretimindeki pay1 %
Belendren 1215.902 334 445 9.25
Kiranigiklar 1104.798 272 404 8.40
Davutlar 1024.932 541 375 7.79
Barakli 770.537 174 282 5.86
Gelemig 654.151 233 239 4.97
Basak 572.617 233 209 4.34
Issizdren 495.087 212 181 3.76
Kemaliye 428.274 96 156 3.24
Uzunoz 418.469 93 153 3.18
Akgapinar 414.318 99 151 3.14
Durak 394.145 278 144 2.99
Kigukkavacik 389.237 95 142 2.95
Yazibasi 381.975 116 139 2.89
Delice 342.438 79 125 2.60
Epceler 336.25 105 123 2.56
Yenice 309.3 52 113 2.35
Harmandemirci 294.013 136 107 2.22
Denizler 292.58 147 107 2.22
Avdan 282.819 106 103 2.14
Sorgun 265.172 93 97 2.02

Kaynak: GTHB Bursa il Miidiirliigi, 2016.

Kirazin iiriin o6zellikleri

Tirkiye'de Uretilen kiraz cesitlerinin sayisi
yillar itibariyle artmakla beraber yurtdisina
ihracatta temel c¢esit; tath ve sert meyve eti, iri,
catlamaya dayanikh meyvesi, uzun-yesil sapi,
muhafazaya ve yola dayanikhligi ile diinyada en
onemli kiraz cesitleri arasina girmis olan 0900

Tablo 1. Bursa kiraz hasat donemleri

Ziraat yani Avrupa’da bilinen adiyla “Tirk Kiraz1”
dir.

Bursa kiraz uretimi icin oldukga elverisli bir
iklime sahip olup meyve derimi Mayisin 3
haftasinda baslayip rakima gore farkli ilcelerde
Temmuzun 2. haftasina kadar sirmektedir.

Mayis haftalari

Haziran haftalari Temmuz haftalari

Cesitler 1 5 3

2. 3. 4. 1. 2. 3. 4.

Early Lory X
Early Burlat X
Merlon Premier

Merton Bigerrau

Noir de Guben

Stella

Bigerrau Gaucher

0900 Ziraat

Nordwunder

Lambert

Merton late

Starks Gold

Kordia

Regina

Sweet Heart

X X xX x |P

X X X X

X X X X X X

X X X X X X X

Kaynak: GTHB Bursa il Miidirlagi, 2016.

Bursa kiraz hasat donemi
Bursa ilinde iiretim (Tablo 1) Mayis ayinin

lciinct  haftasi baslayip Haziran ayinin son
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haftalarina kadar hasat devam eder. Bu durum
pazarlama agisindan son derece avantajlidir.
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Diinya kiraz ticareti analizi

Dlinya kiraz ticaretinin incelenmesi, iki
sekilde yapilmistir. Rakiplerimizi bulabilmek igin
diinya kiraz ihracat rakamlarina, muhtemel
pazarlarimizi  bulabilmek icinde dinya ithalat
rakamlarina bakilmistir. Diinya toplam kiraz ihracat
verilerine (Cizelge 8) bakildiginda, Sili %33.8’lik
payla 1l.sirada yer alirken Amerika %19.2’lik payla
2. sirada, Hong Kong %14.6’lik payla 3. sirada,
pazara % 7.7'lik payla Tirkiye'nin 4. Sirada oldugu
gorilmektedir. Diinya toplam ithalat rakamlarina

Cizelge 6. Diinya son bes yillik ithalat degerleri (000 USD)

(Cizelge 7) bakildiginda en bliyik ithalatgi Glkelerin;
Almanya, Rusya, Hollanda, Norveg, isve¢ oldugu
gorulmektedir. Daha Once vyapilan benzer
calismalarda da Tirkiye’nin ihracat yaptigi ulkeler
Almanya, ingiltere, Hollanda, italya ve Rusya’dir
(Oztiirk ve ark., 2005).

Diinya kiraz ithalatinin analizi

Cizelge 6'da, Trade Map’tan alinan
International Trade Centre (ITC)'nin verilerine gére
kirazin kuresel ithalat bilgileri gorilmektedir.

ihracat ihracat ihracat ihracat ihracat
; o . o . o . M . . . Artis Artis orani
Ithalatgilar degerleri degerleri degerleri degerleri degerleri miktar] (%)
2012 2013 2014 2015 2016 ?
Diinya 1.56394 1.54717 1.45032 1.22672 1.82535 59863 32.79535

Kaynak: Trademap, 2016.

UN COMTRADE istatistiklerine dayanan ITC
hesaplamalarindan elde edilen asagidaki Cizelge
incelendiginde 2016 yilinda kiresel kiraz ithalatinin
genel toplami yaklasik 1.82 Milyar Dolar diizeyinde
gerceklesmistir.

% 32 civarinda gercgeklesirken artis oranlarina
bakilarak sonuca varmak tek basina vyeterli
olmayacagi goriilmektedir. 2016 ithal degerleri ve
2015 ithal degerleriyle birlikte analiz edildiginde
Almanya, Rusya, Hollanda, Norveg, isveg ve Irak’in

Dinyada en g¢ok kiraz ithalati yapan dikkate alinir ithalatgl Ulkeler oldugu

tlkelerin ithalatlarindaki artis miktari Cizelge 6’da gorulmektedir.

actklanmaktadir. Kiiresel olarak kiraz ithalat orani

Cizelge 7. Son bes yilda kiresel kiraz ithalati (000 USD)

ithal ithal ithal ithal ithal
rano gl e el e el
2012 2013 2014 2015 2016

1 Diinya 156394 154717 145032 122672 182535 59863 32.79535432
2 Almanya 67610 66930 67067 52465 81972 29507 35.99643781
3 Rusya Fed. 13259 14445 12973 21452 26766 5314 19.85354554
4 Hollanda 7518 8686 9572 8906 16288 7382 45.32170923
5 Norveg 4009 8090 8498 6540 7726 1186 15.35076366
6 isveg 7290 7387 5860 5550 10004 4454 4452219112
7 Irak 550 1120 1827 5000 4085 -915 -22.39902081
8 ingiltere 8185 6771 5186 4432 3167 -1265  -39.94316388
9 italya 13549 7531 5866 3370 8917 5547 62.2070203
10 Belgika 4138 4461 3254 3275 3408 133 3.90258216
11 Danimarka 3659 4860 4063 3141 3603 462 12.82264779
12 Bugdan 2542 3397 1839 1776 0 -1776
13 Fransa 3276 3912 1820 1604 9 -1595  -17722.22222
14 Beyaz Rusya 172 1075 1385 797 851 54 6.345475911
15 ispanya 291 0 0 603 0 -603

Kaynak: Trade Map, 2016.
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Diinya kiraz ihracatinin analizi

Dinya toplam kiraz ihracat verilerine
(Cizelge 8) bakildiginda, Sili %33.8’lik payla 1.sirada
yer alirken Amerika %19.2’lik payla 2.sirada, Hong
Kong %14.6'lik payla 3. sirada, pazara %7.7’lik

Cizelge 8. Son bes yilda kiresel kiraz ihracati (%)

payla Tirkiye'nin 4. Sirada oldugu gorilmektedir.
Tirkiye’nin 6ninde siralanan (lkeler potansiyel
rakiplerimiz olarak gorilmektedir.

Sira Diinya Diinya Dlinya Dlinya Diinya
Ihracatgilar ihracatindaki ihracatindaki ihracatindaki ihracatindaki ihracatindaki
% orani 2012 % orani 2013 % orani 2014 % orani 2015 % orani 2016
1 Diinya 100 100 100 100 100
2 Sili 22.9 24.6 34 28.9 33.8
3 ABD 31.8 27 24.5 24.2 19.2
4 Hong Kong, Cin 6 5 6.6 10.3 14.6
5 Tirkiye 9.5 9.8 7.5 7 7.7
6 Avusturya 6.4 4.4 3 3.1 4.1
7  spanya 4.4 4.2 4.8 3.6 2.8
8 Kanada 2.6 2.5 2.4 3.6 2.5
9  Ozbekistan 0.6 2.7 23 0.9 2.2
10 Yeni Zelanda 0.9 13 1.2 2.2 2
11 Avustralya 1.1 2.2 2.2 2.5 1.8
12 Yunanistan 1.4 3.1 2.2 2.6 15
13  Almanya 1.2 1.1 0.8 0.7 1
14  Azerbaycan 0.6 0.5 0.9 1.1 1
15  italya 2.9 3.1 1.3 1.7 1
Kaynak: Trade Map, 2016.
Cizelge 9. Son bes yilda Turkiye’nin Ulkelerin ihracatini karsilama orani (%)
Tlrkiye'nin Tirkiye'nin Tirkiye'nin Tarkiye’'nin Tirkiye'nin
Sra . ihracati ihracati ihracati ihracati ihracati
Ithalatgilar karsilama karsilama karsilama karsilama karsilama
degeri (%) degeri (%) degeri (%) % in degeri (%) degeri (%)
2012 2013 2014 2015 2016
1 Diinya 100 100 100 100 100
2 Almanya 43.2 433 46.2 42.8 44.9
3 Rusya Fed. 8.5 9.3 8.9 17.5 14.7
4 Hollanda 4.8 5.6 6.6 7.3 8.9
5 Avusturya 0.3 0.5 0.3 0.5 5.8
6 isveg 4.7 4.8 4 4.5 5.5
7  talya 8.7 4.9 4 2.7 4.9
8 Norveg 2.6 5.2 5.9 5.3 4.2
9 Irak 0.4 0.7 1.3 4.1 2.2
10 Danimarka 2.3 3.1 2.8 2.6 2
11 Belgika 2.6 2.9 2.2 2.7 1.9
12 ingiltere 5.2 4.4 3.6 3.6 1.7
13 S. Arabistan 0 0 0.1 0.3 0.7
14 Beyaz Rusya 0.1 0.7 1 0.6 0.5
15  Serb. Bolgeler 0 0 0.6 0.4 0.3

Kaynak: Trade Map, 2016.

Tiirkiye’nin kiraz ithalati yapan lilkelerin ithalatini
karsilama orani

Cizelge 9 incelendiginde Tirkiye kiraz
ithalatgisi olan Almanya’nin %44.9’unu Rusya’nin
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%14.7’sini, Hollanda’nin %8.9’unu, Avusturya’nin

%5.8'ini, italya’nin %5.5’inin karsiladig
gorlilmektedir. Bu bes Ulke Turkiye'nin toplam
ihracatin toplam ihracatin %79.8’ini

olusturmaktadir.
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Cizelge 10. Son bes yilda kiresel kiraz ihracati (000 USD)

ihracat ihracat ihracat ihracat ihracat
Sira . . . . . . . . . . . Artis Artis
no Ihracatgilar degeri degeri degeri degeri degeri miktar! orani
2012 2013 2014 2015 2016
1 Diinya 1648778 1583968 1938283 1765064 2375478 610414 25.69647
2 Sili 377332 390200 659676 509291 802546 293255 36.54058
3 ABD 524065 427604 475011 427294 455523 28229  6.197053
4 Hong Kong, Cin 98855 78424 127816 181804 347643 165839 47.70382
5  Tirkiye 156394 154717 145032 122672 182535 59863  32.79535
6 ispanya 72080 66340 92567 63438 66511 3073 4.620288
7 Kanada 42943 40054 46853 62928 59128 -3800 -6.42674
8  Avusturya 105110 69915 57681 55266 97316 42050  43.20975
9 Yunanistan 22955 49523 42194 46517 34841 -11676 -33.5122
10  Avustralya 17795 35103 42021 44453 42260 -2193 -5.1893
11  YeniZelanda 14581 19833 23462 37968 47637 9669 20.29725
12 italya 47346 49705 24681 30228 22647 -7581 -33.4746
13 Hollanda 22921 21480 26210 21832 18294 -3538 -19.3397
14  Azerbaycan 9617 7247 17277 19692 22942 3250 14.16616
15  Ozbekistan 10219 42337 43624 15738 51641 35903  69.52422

Kaynak: Trade Map, 2016.

Diinyada kiraz ticaretini artis miktarina gére
artiran iilkeler

Cizelge 10 incelendiginde Diinyada kiraz
ihracati 610414 (000 USD) miktar artisini
gosterirken oransal artis  %25.6  olarak
gerceklesmistir. Kiraz ihracatini artig miktarina gore

artiran ulkeler ise sirasiyla Sili, Hong Kong, Turkiye,
Avusturya ve Amerika’dir. Oransal artis dikkate
alindiginda Ulke siralamalarina gore tek basina bu
veriler anlamli olmayabilir. Artis miktarlariyla
birlikte analiz edilmesi ileriye donik daha saghkl
bir projeksiyon sunabilir.

Cizelge 11. Son bes yilda kiresel kiraz ihracatinda artis oranlari (%)

ihracat ihracat ihracat ihracat ihracat
; - . . . . Artis Artis
Sirano lhracatgilar degeri degeri degeri degeri degeri miktar: orani
2012 2013 2014 2015 2016
1 Ozbekistan 10219 42337 43624 15738 51641 35903  69.52422
2 Almanya 19651 17711 15568 11660 24747 13087 52.88318
3 Hong Kong. Cin 98855 78424 127816 181804 347643 165839 47.70382
4 Arjantin 9979 4817 11537 9024 17068 8044 47.12913
5 isveg 7596 5726 4901 4057 7273 3216 44.21834
6 Avusturya 105110 69915 57681 55266 97316 42050  43.20975
7 Sili 377332 390200 659676 509291 802546 293255 36.54058
8 Tirkiye 156394 154717 145032 122672 182535 59863  32.79535
9 Sirbistan 6429 6081 6617 7310 10652 3342 31.37439
10 Polonya 12670 15279 6251 4781 6465 1684 26.04795
11 Dinya 1648778 1583968 1938283 1765064 2375478 610414 25.69647
12 Yeni Zelanda 14581 19833 23462 37968 47637 9669 20.29725
13 Azerbaycan 9617 7247 17277 19692 22942 3250 14.16616
14 ABD 524065 427604 475011 427294 455523 28229  6.197053
15 ispanya 72080 66340 92567 63438 66511 3073 4.620288

Kaynak: Trade Map, 2016.

Diinyada kiraz ticaretini artis oranina gore artiran
tilkeler

Cizelge 11 incelendiginde kiraz ticaretinde
artis oranina bakilirsa Tarkiye’nin - muhtemel
rakipleri Ozbekistan, Almanya, Hong Kong,

198

Arjantin, isve¢, Avusturya, Sili'dir. Artis oranin tek
basina anlamli degilken artis miktari ve 2015-2016
yillari ihracat degerlerinin de gbéz Onlinde
bulundurulmasi akilci bir yaklasim olacaktir.
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Tiirkiye kiraz ihracatinin ithalatgi iilkelere birim Almanya’nin bir ton kiraza o6dedigi miktar 3.228
fiyat diizeyleri (USD) dolardir. Toplam miktarin 17290 tonunu

Cizelge 12 incelendiginde 2016 ihracat Rusya ithal etmistir ve ihracat degeri 26766 USD
miktarlari diinya da 79789 tondur. Toplam miktarin olup, Rusya’nin bir ton kiraza 6dedigi miktar 1548
25392 tonunu Almanya ithal etmistir ve ihracat usD’dir.

degeri 81972 (000 USD) seviyelerindedir.

Cizelge 12. Son bes yilda kiresel kiraz ihracat birim fiyatlari (000 USD)

2012 2013 2014 2015 2016 . .
- - - - - lhracat lhracat
Sira ) Ihra.cat Ihr.a_cat Ihlja.cat Ihra.cat Ihra.cat degerleri miktar
no Ithalatg! tlkeler t1|r|m . bvll’lm . bvlrlm . bvlrlm . bvlrlm - 2016 (000 2016
degerleri degerleri degerleri degerleri degerleri usD) (ton)
dolar/ton dolar/ton dolar/ton dolar/ton dolar/ton
1 Dinya 2.842 2.894 2.915 1.788 2.288 182.535 79.789
2 Almanya 4.105 4.041 3.995 2.888 3.228 81.972 25.392
3 Rusya Fed. 1.058 1.053 1.252 1.061 1.548 26.766 17.290
4  Hollanda 4.079 4.512 4.692 3.916 4.318 16.288 3.772
5 Avusturya 3.510 3.973 3.850 2.458 3.021 10.624 3.517
6 lsvec 3.793 3.872 3.688 2.771 2.940 10.004 3.403
7  italya 4.010 3.549 3.469 2.208 2.549 8.917 3.498
8 Norveg 4.716 5.634 5.490 4.067 4.387 7.726 1.761
9 Irak 612 790 663 355 283 4.085 14.422
10 Danimarka 3.951 3.990 4.154 2.960 3.191 3.603 1.129
11  Belgika 6.241 6.086 6.682 5.944 6.630 3.408 514
12 ingiltere 4.319 4.235 4.685 2.867 2.367 3.167 1.338
13  S. Arabistan 1.086 1.000 2.500 1.282 1.634 1.337 818
14 Beyaz Rusya 1.170 1.298 1.111 1.195 757 851 1.124
15 Ser. Bolgeler - - 2.111 1.574 1.678 594 354
Kaynak: Trade Map, 2016.
Bursa kiraz ihracatinin Tiirkiye ihracatindaki payi
Bursa ihracati
Cizelge 13 incelendiginde Bursa ihracati artis Gemide masrafsiz teslim), artis miktari 2016
miktari 2016 yilinda 2015 yilina gére 4275194 yilinda 2015 yilina gore 16858795 (USD) dolardir.
kilogramdir. Yine ayni yillara gbre oransal artisi Oransal artis %45'tir.
%44’tlir. Bursa Ihracati FOB (Free on Board,
Cizelge 13. Son bes yillik Bursa ihracati
Yil 2012 2013 2014 2015 2016 A‘rtls Artis Toplam
miktari orani

kg miktar 4799522 5124816 4681078 5541546 9816740 4275194 44 29963702

FOB USD 22348121 25298267 22704420 20994057 37852852 16858795 45 129197717

Kaynak: UIB (Uludag ihracatgilar Birligi), 2017.

Cizelge 14. Son bes yillik Tiirkiye ihracati

vil 2012 2013 2014 2015 2016 Artis — Atls  plam
miktari orani
'r‘ngiktar 55208268 54328415 50043896 68968525 78544157 9575632 12 307093261
FOB
Usp 157672465 155055327 144197966 122032275 182729795 60697520 33 761687828

Kaynak: UIB (Uludag ihracatgilar Birligi), 2017.
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Tiirkiye ihracati

Cizelge 14 incelendiginde Tirkiye ihracati
artis miktari 2016 vyilinda 2015 vyilina gore
78.544.157 kilogramdir. Yine ayni yillara gore
oransal artisi % 12’dir. Tirkiye ihracati FOB artis
miktari 2016 yilinda 2015 yilina gére 60.697.520
(USD) dolardir. Oransal artis % 33’tr.

Sonug ve Oneriler

Butin bu degerlendirmeler 1siginda kirazin
onemli bir ihracat kalemi oldugu yadsinamaz. Kiraz
ihracati konusunda mevcut durum sevindirici
olmakla birlikte daha anlamli sonuglar elde etmek
mumkindir Kiraz ihracatinin sirdirebilir olmasi
Gretimin planh ve Uretici agisindan tatmin dizeyini
korumasina baghdir.

“Hedef Pazar” belirleme uluslararasi
pazarlamada dig ticaretin en Onemli bolimiind
olusturur. Sayilan veriler 1siginda firmalar kendi
amaglarina gore hedef pazarlarini kolaylikla
belirleyebilir. Onemli olan farkh beklentilere ¢dziim
sunabilmektir. Ornegin kaliteye yatirim
yapmis/yapmaya niyetli firmalar ve kar marj
bekleyen isletmeler birim fiyatlarin biiylik oldugu
pazarlara odaklanabilirler. ilk kez ihracat yapacak
bazi isletmeler ise biiylime oranlarinin ve biiyiime
miktarinin artmis oldugu Ulkeleri hedef pazar
olarak belirlemeleri rasyonel bir yaklasim olur.
Uzun vadede ihracat ticareti degil de ihracat
pazarlamasi amag edinen firmalar  fiili
potansiyellerin buyldk oldugu (lkeleri takibe
almalidir. Kisaca soylemek gerekirse ilgili Turk
firmalarinin beklenti ve amaglarina goére bu
arastirmanin verileri kullanilarak firmalara 6zel
hedef pazar tespitleri yapilabilir. S6z konusu farkli
sektorler bile olsa ihracat pazarlamasinda bir
Ulkemize 6zgl “Tiirk Stili” bulunmaktadir (Kog ve
Canitez, 2012).

Faaliyette bulunan ihracatgl Turk firmalari
ile ihracat yapmayr amag¢ edinen diger Tirk
firmalar isabetli stratejik yaklasimlarla mevcut
yapilarinda bulunan dogal iletisim ara¢ ve
etkinliklerini kaybetmeden, diinya c¢apinda ¢ok
biyuk isler yapma vyetenek ve imkanlarina
sahiptirler (Kog ve Canitez, 2012).

Bursa ilinde kirazin mevcut pazari
degerlendirildiginde, gida glivenligine dnem veren
uygulamalarla tretim yapilmasi, HACCP, EUREPGAP
gibi Uretim sertifikalarin alinmasi Grliniin  AB
Ulkelerinde pazar payini  artirmasina  katki
saglayacagl dusinilmektedir. Cinki  Uretilen
kirazlarin Avrupa’ya ihra¢ edilebilmeleri igin
Eurepgap standartlarina uygun bir sekilde
uretildiklerinin  belgelenmeleri  gerekmektedir.
Bundan dolay! o6zellikle ihracatgilar Eurepgap ile
ilgili yogun egitim programlari vermektedirler.
Kirazlar hasat edilmeden ©&nce ise Eurepgap
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standartlarinin ne 6lglide uygulanip uygulanmadigi
yurtdisindan gelen bagimsiz denetgiler tarafindan
denetlenmektedir. Denetimler sonucunda
Eurepgap standartlarina uygun uretilmeyen kirazlar
ihrag edilmemektedirler (Dere, 2006).

Kiraz ihracatinin dizenli bir sekilde devami,
gelistirilmesi icin, sorunlara yerelde ¢6zim bulmak
ve katki saglamak amaci ile konunun taraflari olan
ihracatgi firmalar, kamu ve (Uretici birliklerinin
oldugu bir platform olusturulmasinin  katki
saglayacagl dusunilmektedir.

Ureticinin, kar marjinin artirilmasi ve olusan

pazar fiyatlarini bitcelerine daha cok
yansitabilmeleri igin, Uretici birligi ve kooperatifler,
dayanisma iginde bir satis kooperatifi kurmasi, bu
olusum ile talep toplayip satis yapmasinin katki
saglayacag dusunilmektedir.
Kooperatifler ve dretici birlikleri kanahyla yerel
market ve aligveris merkezlerinde satis reyonlari
kurulmasi ve bu marketlere direk satislarin
artirilmasi, Ureticiye i¢c pazarda da katki sunacagi
disunulmektedir.

Aktif pazarimiz durumunda olan AB
Ulkelerinde, payimizi kaybetmemek ve potansiyeli
arttirmak icin, gida guvenlig§ine ©6nem veren
Uretimin yayginlastirilmasinin saglanmasi
dnemlidir. Ozellikle Avrupa pazarindaki alicilar ile

Uretici birlikleri direkt temas saglama yollar
arastirlmadir. Bu pazarlar sirasiyla Almanya,
Hollanda, Avusturya, Isve¢ Iitalya, Norveg ve

Danimarka’dir. Ayrica Rusya pazari hem ulagim
olanaklari hem mevcut ticaret dislinildiginde
cazip bir pazardir. Rusya pazarinin surdirebilirligini
korumak lehimize  bir yaklasim olacaktir.
ihracatimizin Irak gibi az ve gelismekte olan
ithalatci Glkelerde, pazar payini arttirmak icin, daha
kurumsal ve tecribeli olan
kurum/kurulus/sirketlerin, pazar arastirmasi
yaparak bu Ulkelerde yeni alicilara ulagsmasi dogru
olacaktir.  Ozellkle bu asamada  Devlet
Kurumlarinin da katki saglamasi, pazar payinin
artmasina olanak saglayacaktir.

Asagida ihracatimiz olan (lkelerde vyurt
icinde yurtdisina ihracat yapan Tirk sirketleri ve
kiraz ithalati yapan yurtdisindaki firmalarin bilgileri
yer almaktadir (Cizelge 15). Dogru hedef Ulkeye
yonelik heyetler diizenlemek ve bu heyetlere
katilan isletmelerin gidilen Ulkelerdeki potansiyel
alici isletmelerle bir araya getirebilmek adina
organizasyon oOncesinde gidilecek tlke ve sektor
bazinda daha detayli ¢alismalar yapmak, heyet
dizenlenecek sektorlerde hedef Pazar arastirmalari
yapmak, gerekirse bu konuda ilgili kurum veya
kuruluslardan destek alinmasinin yararina dikkat
cekilmistir (Turk Cakit ve Ozerhan, 2018).

Bu firmalarla iletisim kurulmasi ve birlikler
araciligl ile rekolte ve (retim bilgileri verilmesi,
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ihracat yapma imkani
dustnilmektedir.

Arastirma raporunda Ulkelerin tim ihracat
ve ithalat cizelgeleri Trade Map’tan saglanan veri

tabanlarinin birinden ya da birkagindan yansima ve

saglayacagi

gelistirilmistir.  Calisma  raporunda  bulunan
potansiyel kiraz ihracati yapilabilir misteri listesi ve
kiraz ihracati yapan firma listesi agirlikli olarak
gumriklerde islem yapanlar ayiklanip ¢ok sayidaki
canl talep hatlarindan, kurumsallasmis olanlardan

stizme veriler kullanihp,

yazarlar

tarafindan

Cizelge 15. Yurtdisinda kiraz ithalati yapan firma bilgileri

belirlenmistir (Cizelge 16).

Sirket adi Galisan Ulke Sehir Web sitesi

sayisl
Ainfranken Kihlhaus GmbH 10ile 19 Almanya Gochsheim http://www.mainfrucht.de
E:Szghuadnyd(ealmbH & Co. 10ile 19 Almanya Gundelfingen http://www.wudy-frucht.de
Vergro NV 20-49 Belgika Meulebeke http://www.vergro.com
Bel'export NV 10ile 19 Belgika Borgloon http://www.belexport.com
Ringoot Fruit NV 10ile 19 Belgika Strombeek-Bever  http://www.lesrives.be
Central-Fruits BVBA 10ile 19 Belgika Brussel http://www.centralfruit.be
Special Fruit NV 100-249  Belgika Meer http://www.specialfruit.be
ABL FOOD A/S 10ile 19 Danimarka Aabenraa http://www.ablfood.com
FORT ET VERT 20-49 Fransa Feuchy http://www.fortetvert.fr
PRO NATURA 100-249  Fransa Cavaillon http://www.pronatura.com
Hage International B.V. - 1500 Hollanda Barendrecht hage-international.nl
Reingold
Bakker Centrale Inkoop B.V. 386 Hollanda Ridderkerk www.bakkerbarendrecht.nl
Peka Kroef B.V. 304 Hollanda Odiliapeel www.pekakroef.nl
O.“Smedlng En Zoon B.V. - 300 Hollanda St.Annaparochie www.smeding.nl
Mijn Boer
Gustaf Edling AB isveg Goteborg http://www.gustaf-edling.se
K A Lundbladh AB 20-49 isveg Helsingborg http://www.kalundbladh.se
Skogsmat i Uddeholm AB 10-19 isveg Karlstad http://www.skogsmat.se
GRANFRUTTA ZANI, 500-999 Italya Grana.rolo http://www.granfruttazani.it
S.coop.agr. Faentino
FITIMEX, SpA 20-49 italya Albenga
DI LENARDO, SpA 10 ile 19 italya Padova http://www.dilenardospa.it
NOVAFRUIT, Srl 10ile 19 Italya Genova http://www.novafruit.it
IMMOBILIARE DANTE, SpA 100-249 italya Fiscaglia
RESTLEND, OO0 200 Rusya Moscow
Red Bull (Rus), Ooo - Limited
Liability Company Red Bull 200 Rusya Moscow
(Rus)
ORTIKA FROZEN FUDS, OO0 100 Rusya Moscow
QI;t:CI{_ItIE:IO. Spb, 0o - Nordico 80 Rusya St. Petersburg
igl;AD;:'\TsERMARKETS 3000 S. Arabistan Riyadh
Al Shamrani Cold Store For
Foodstuff Est - Shamrany 475 S. Arabistan Dammam
Company
Al Shamrani Cold Store For
Foodstuff Est - Shamrany 475 S. Arabistan Dammam
Company
AL SHAMRANY COLD STORE 300 S. Arabistan Dammam
AL KHAMIS TRADING EST 150 S. Arabistan Dammam
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http://www.mainfrucht.de/
javascript:showPopupCompany(%221%22,%20%22251924%22);
javascript:showPopupCompany(%221%22,%20%22251924%22);
http://www.wudy-frucht.de/
javascript:showPopupCompany(%221%22,%20%2276046%22);
http://www.vergro.com/
javascript:showPopupCompany(%221%22,%20%2282028%22);
http://www.belexport.com/
javascript:showPopupCompany(%221%22,%20%2267430%22);
http://www.lesrives.be/
javascript:showPopupCompany(%221%22,%20%2275902%22);
http://www.centralfruit.be/
javascript:showPopupCompany(%221%22,%20%2280942%22);
http://www.specialfruit.be/
javascript:showPopupCompany(%221%22,%20%22308414%22);
http://www.ablfood.com/
javascript:showPopupCompany(%221%22,%20%22457472%22);
http://www.fortetvert.fr/
javascript:showPopupCompany(%221%22,%20%22409091%22);
http://www.pronatura.com/
javascript:showPopupCompany(%221%22,%20%22915647%22);
http://www.gustaf-edling.se/
javascript:showPopupCompany(%221%22,%20%22919250%22);
http://www.kalundbladh.se/
http://www.skogsmat.se/
javascript:showPopupCompany(%221%22,%20%22691223%22);
javascript:showPopupCompany(%221%22,%20%22691223%22);
http://www.granfruttazani.it/
javascript:showPopupCompany(%221%22,%20%22691475%22);
javascript:showPopupCompany(%221%22,%20%22664292%22);
http://www.dilenardospa.it/
javascript:showPopupCompany(%221%22,%20%22758684%22);
http://www.novafruit.it/
javascript:showPopupCompany(%221%22,%20%22766562%22);
javascript:showPopupCompany(%222%22,%20%22416471%22);
javascript:showPopupCompany(%222%22,%20%221200887%22);
javascript:showPopupCompany(%222%22,%20%221200887%22);
javascript:showPopupCompany(%222%22,%20%221200887%22);
javascript:showPopupCompany(%222%22,%20%221929872%22);
javascript:showPopupCompany(%222%22,%20%22979589%22);
javascript:showPopupCompany(%222%22,%20%22979589%22);
javascript:showPopupCompany(%222%22,%20%221156685%22);
javascript:showPopupCompany(%222%22,%20%221156685%22);
javascript:showPopupCompany(%222%22,%20%221150502%22);
javascript:showPopupCompany(%222%22,%20%221150502%22);
javascript:showPopupCompany(%222%22,%20%221150502%22);
javascript:showPopupCompany(%222%22,%20%221277222%22);
javascript:showPopupCompany(%222%22,%20%221277222%22);
javascript:showPopupCompany(%222%22,%20%221277222%22);
javascript:showPopupCompany(%222%22,%20%221153319%22);
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Cizelge 16. Kiraz ihracati yapan firma bilgileri

Sirket adi Yonetici Telefon Fax Ciro (TL) Ulke Sehir
Boyrazoglu Tarim Ticaret ve Selguk +90 422 +90 232 Tirkive lzmir
Sanayi Limited Sirketi BOYRAZ 2375212 463 9325 y
Dotar Dogus Tarim Uriinleri g +90 532 +90 324 L .
Sanayi ve Ticaret Ltd. Sti. AIDOGUS 5139700 2340483 2217426 Turkive Mersin
'(I?:Ilt:’:illdali(n aiicdaveso'ﬁg:;i Al +90246 +90246 29249043  Tirkiye Isparta
. . 3 . GULBUDAK 3132484 313 2803 4 P
Limited Sirketi
. ibrahim
Gungor Tarim Ingaat Sanayi . +90 422 +90 422 R
ve Ticaret Anonim Sirketi GUNGOR 3218779 3232838 50496149 Tirkive Malatya
(Baskan)
- Omer
E::Zta;rVe -;?cr:::et LtL(J:iWSntlierj MEMUR +90.232 +90.232 Tarkiye izmir
" styar " 21T (Genel 4465778 4453459 ¥
y : Miidiir)
Ozler Tarim Uriinleri Uretim
. . Ali OZLER +90 322 +90 322 s
Pazar.lam:fl SarTay'l. ve Ticaret (Baskan) 454 5143 457 3132 66097019  Tirkiye Adana
Anonim Sirketi - Ozler Tarim
Ahmet Halil
Saltirk Gida Sanayi ve +90 224 +90 224 -
Ticaret Anonim Sirketi GUNGOR 5247400 5247410 2248437  Turkiye Bursa
(Baskan)
Seyhan Tarim-Seyhan ince - Seyhan INCE  +90 322 .
Seyhan Zirai ilag Bayii (Proprietor) 5812151 Turkiye Adana
Omur
Sénmez Dig Ticaret Limited +90 326 +90 326 L
Sirketi SONMEZ 2673211 2673733 Tarkive Hatay
(Baskan)
Yildiz Sebze Meyve Nakliye
Komiir Otopark isletmeciligi ' M32 +90 236
insaat Taahhiit Turizm Ltd. YILDIZ 612 3687 939142 Tarkive Manisa
; (Manager)
Sti.
Kaynaklar ve dis satim potansiyeli. GAP IV. Tarim
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Abstract

Today, in the majority of developing countries, the agricultural sector still maintains its importance in the
economy. In a rapidly changing world, developing countries are facing more complex issues as a result of the
innovations in agricultural and food industries. In these countries, public agricultural extension and training
activities are reducing the problems of the agricultural sector and has important role in the rural development.
Therefore, governments, assumes the financial burden of agricultural extension work carried out. In this study,
agricultural extension programs in Hatay province are examined within the framework of rural development. The
agricultural extension practices being carried out in the region have been evaluated in terms of the agricultural
production processes and other agricultural issues needed by producers. Implemented during the period discussed
in agricultural extension activities, demonstration, field days, courses, meetings, competitions and various campaigns
have been executed. During those activities, the printed material prepared in various subjects were distributed
among farmers. In addition, technical training for extension personnel was organized within the scope of the
development of agricultural extension capacity. Although extension studies in the region have increased in terms of
number of participants and activities over time, it has been found that there are some problems about extension
staff and organization. For the delivery of more efficient extension services to farmers, cooperation with the
university and the increase of the use of information communication technologies are suggested.

Key words: Agricultural extension, farmer education, rural development, Hatay province

Kamu Tarimsal Yayim Programlarinin Degerlendirilmesi: Hatay ili Ornegi (Tiirkiye)

Ozet

Bugtin, gelismekte olan ulkelerin ¢ogunda tarim sektori hala ekonomideki 6nemini korumaktadir. Hizla
degisen dinyada, gelismekte olan Ulkelerin tarim ve gida sektori, yeni teknolojik gelismeler nedeniyle, daha
karmasik sorunlarla karsi karsiyadir. Bu Glkelerdeki kamu tarimsal yayim ve egitim calismalari, kirsal kesimin
sorunlarinin azaltiimasinda ve kalkinmasinda dnemli role sahiptir. Bu nedenle hiikiimetler, yuritilen tarimsal
yayim ¢alismalarinin maliyetlerini Ustlenmektedir. Bu ¢alismada, Hatay ilinde yiritilen kamu tarimsal yayim
programlari, kirsal kalkinma gergevesinde incelenmistir. Bolgede yuriitilmekte olan tarimsal yayim uygulamalari,
ureticilerin ihtiya¢ duydugu, tarimsal Gretim stirecleri ve diger tarimsal konular bakimindan degerlendirilmistir. Ele
alinan déonemde uygulanan tarimsal yayim calismalari arasinda gosteriler, tarla gtinleri, kurslar, ciftci toplantilari,
yarismalar ve cesitli kampanyalar yer almistir. Bu faaliyetler sirasinda gesitli konularda hazirlanmis olan basili materyal
ciftcilere dagitilmistir. Bunun yaninda, tarimsal yayim kapasitesinin gelistirilmesi kapsaminda, yayim personeline
yonelik teknik egitimler diizenlenmistir. Bolgede yiritilen yayim galismalarinda, zaman iginde katihmci ve faaliyet
sayisi bakimindan artislar olsa da, yayim personeli ve organizasyonu bakimindan bazi sorunlar yasanmaktadir.
Ciftcilere daha etkin yayim hizmeti sunumu icin, Gniversite ile isbirligi ve bilgi iletisim teknolojilerinin kullaniminin
artiriimasi, ilgililere 6nerilmektedir.

Anahtar kelimeler: Tarimsal yayim, ciftci egitimi, kirsal kalkinma, Hatay ili
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Introduction

In many developing countries, agricultural
sector is still one of the most prominent sectors in
their economy. In fact, it is generally stated that the
economic development in those countries is still
significantly related to the development in
agricultural sector. In other words, it is observed
that agricultural development remains as a major
driving force for the economic development in
those countries (Ozcatalbas and Giirgen, 1998; Hunt
et al., 2013). The backbone of agricultural extension
efforts is formed by an agricultural knowledge
transfer to farmers for increasing their production
capacities. For countries, embracing new
technologies and production approaches in
agricultural activities, facing the challenges of rapid
population growth and increasing the productivity
of lands with agricultural production have a crucial
importance. In the beginning of 21th century;
almost every increase in agricultural production in
the world was achieved by the inclusion of new
lands in agricultural production. Today, however,
almost every increase in agricultural production is
achieved by higher output per hectare since low-
cost land transformation opportunities do not exist
(Judd et al., 1986; Ruttan, 1987). This long-term
process of transforming from the resource based to
technology based agricultural system is the main
source of supply and demand for the agricultural
knowledge. This transformation is creating more
responsibilities for the agricultural extension sector.
The agricultural knowledge and technology shaped
by the agricultural system based on novel and
constantly growing technology are vital for farmers;
however, it is also creating necessities and concerns
that are reverted back to researchers and policy
makers (Umali and Schwartz, 1994; Anderson and
Feder, 2007; Far and Rezaei-Moghaddam, 2017).
The aim of the agricultural extension personnel is to
transform knowledge from researchers to farmers,
to provide consulting during their decision making
process, to educate them for better decision
making, to assist farmers to clarify their objectives
and opportunities and to promote the utilization of
desired agricultural advancements (Van den Ban
and Hawkins, 1996). Extensive and supportive
extension services exert a significant role in the
promotion of the production (Sattaka et al., 2017).

The agricultural extension practices in
Turkey are executed primarily by the Ministry of
Agriculture. Legally, it is the biggest and the most
significant organization in the country assigned with
organizing extension activities. Along with the
Ministry of Agriculture, various organizations of
agricultural producers are conducting extension
activities on limited fields. Additionally, various
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business enterprises providing agricultural input to
the market (agricultural pesticides, fertilizers, seeds
etc.) are providing informative activities for
producers that are arguably referred as extension
activities (Ozcatalbas and Danis, 2004; Kizilaslan,
2010). Small-scale suppliers involve millions of
households in Turkey and play a significant role in
rural economy. However, the technical support that
these farms need is often disregarded. In Turkey,
the public is also involved in agricultural extension
and research activities. However, the public in
Turkey, similar to other countries, is been criticized
for putting insufficient work, showing poor
performance and being indifferent to the agenda of
rural areas. For companies and farmers, the ability
of transferring and adapting new technologies was
enhanced thanks to liberal regulations in 1980s
(Subasi and Oren, 2013). Various organizations of
agricultural  producers including agricultural
chambers, production unions, cooperatives and
various  associations and foundations are
performing agricultural extension activities on
specific topics. However, those activities are
organized on limited topics and fields. The
privatization of the national agricultural counselling
services affects small-scale farms greatly. The
studies conducted demonstrate that the
privatization of agricultural extension and
counselling services may result in several
unexpected outcomes in small-scale farms
(Labarthe and Laurent, 2013). The small-scale
farms, by and large, that have benefited from
extension services have marked a better
productivity when compared to middle and large
scale enterprises (Baloch and Thapa, 2016).

Compare to other cities in Eastern
Mediterranean region such as Mersin and Adana,
Hatay province have made a relatively slower
progress in agricultural production. Albeit having
similar ecological characteristics, it has not reached
the same production and productivity level on
agricultural and animal production as neighbor
regions. Thus, extension activities that are planned
or implemented in the region are gaining a bigger
importance. In this study, agricultural extension
activities in Hatay province that were implemented
by the public in the period of 2014 -2016 are
examined. In the study, topics that were addressed
in extension programs, organized activities, the
participation status and the training of the
personnel working in extension programs are
reviewed. Insufficiencies and problems observed in
public extension practices were evaluated and were
presented to the attention of people who are
concerned along with measures that should be
taken against these issues.
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Materials and Methods

The main material in this study is based on
activities and records of Hatay provincial
directorate of the Ministry of Food, Agriculture and
Livestock (MFAL) - the main organization for public
extension programs. Additionally, public
agricultural extensions activities organized by the
ministry, as well as, their related publications are
also used in this study. By examining related
scientific publications, different examples of public
agricultural extension activities are also presented
in this study. Along with MFAL, various public
organizations are also performing various practices
in the region that can be considered as agricultural
extension and training activities. However, those
practices are not included in this study since they
were conducted on a limited field with a low
participation level.

The historical development of public
agricultural extension work in the world and
Turkey, and examining the current situation,
agricultural extension work carried out in Hatay
province were examined in this context.
Agricultural extension activities in Hatay province
were determined by examining interviews with
public agricultural extension staff and extension
plans and implementation programs. Public
agricultural extension practices organized between
2014 and 2016 are evaluated by considering
agricultural extension and training practices that
were planned and executed based on identified
needs and problems of producers regarding
agricultural and animal production and other
issues. Number of visual and printed materials used
and distributed during public agricultural extension
practices and trainings were evaluated and
extension and in-service training programs that
were organized and designed for extension
personnel were examined in terms of training type
and the number of participation. The deficiencies in
the public agricultural extension studies conducted
in the region have been compared and proposals
have been made within the scope of examples of
successful implementation in this area.

Result and Discussion

Another important factor in agricultural
development is extending the implementation of
new agricultural techniques and thereby increasing
the current agricultural production. Thus,
agricultural extension plays an active role for
providing an increase in production through
transferring new technologies (Ozgatalbas and
Gurgen, 1998). The influence of agricultural
extension on the worldwide agricultural
development is certain. Therefore, agricultural
extension will always be regarded as a top priority
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among subjects that are addresses on agricultural
and rural development. It is necessary to support
public sectors to foster agricultural extension and
communication for providing rural development
and food safety.

Public agricultural extension in the world

In a rapidly changing world, innovation
systems designed for food and agricultural
production are facing new difficulties and
challenges that are gradually becoming more
complex. The fight against poverty and supplying
food and food security without damaging the
environment are significant problems that the
practitioners of global development are still facing.
In order to strength the means of achieving
knowledge and to fasten the development and
expansion of the innovations, new mechanisms are
required. Newly developed information and
technology are shared with small farmers, families
without food security and other vulnerable groups
to provide them with certain benefits (Kumar and
Dhananjai, 2016). Agricultural sector, still, mainly
consists of small and geographically disjointed units
and resultantly, the information is still internally
preserved. The distribution of knowledge becomes
even more significant due to those characteristics
(Allaire and Wolf, 2000).

In the last 50 years, supporting agricultural
activities with  technological enhancements,
scientific dependency on agriculture and
transferring this advanced knowledge to farmers in
a fast and efficient manner are gaining a bigger
importance. Technological preferences of the
farmers and their decisions on the distribution of
resources are based on their knowledge. Farmers
and societies in general will benefit from accessing
to the advanced knowledge and embracing this
knowledge which will contribute to the productivity
growth and nutritive enhancements. Additionally,
rapid  advancements in  electronics and
communication technologies have expanded and
fastened the means of knowledge transformation
(Umali and Schwartz, 1994; Anderson and Feder,
2007). Public agricultural extension services play an
important role for the implementation of rural
development strategies based on sustainable
management of natural resources. However,
financial and human resources in agriculture are
finite (Pokorny, et al.,, 2005). In developing
countries, one important aspect of agricultural
extension is that it is spreading through relevant
extension strategies including technologies
developed by universities and public research
institutions, exhibitions, farm and house visits,
farmer meetings, the usage of printed materials and
media. This type of top-to-bottom extension
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models are generally preferred by the Ministry of
Agriculture. One of the examples is Training and
Visiting system (T&V) introduced by the World Bank
in 1970s. This system was designed as public
extension services and in multiple countries; it
became an important model for enabling and
managing extension.

Agricultural extension services are generally
defined as an activity branch setting against various
problems including complexities that are also
involving extension services, the environmental
impact of wider agricultural extension policies, the
input supply, the critical role of other institutional
support services including loans and agricultural
marketing, the deficiencies in political support and
commitments, the insufficient public funding and
the inadequacy of proper and relevant technologies
(Gebremedhin et al., 2006). Three main suggestions
are presented to the governments; (1) developing a
newly designed political agenda to support
agricultural extension and communication in rural
development; (2) adapting a diverse and pluralistic
national strategy to promote an agricultural
extension and communication in rural development
and (3) forming a platform to enhance the dialog
and cooperation between related organizations
that are present in multiple countries and are
forming the diversity of multi-sector agricultural
extension services. The objective behind these
suggestions is to enhance the source of income, in
other words, the food security and means of income
generation for impoverished people in rural areas
(Rivera and Quamar, 2003).

Public agricultural extension in Turkey

A great number of methods and projects
have been applied within the scope of agricultural
extension for a period of time in Turkey (Oymak and
Ozden, 2013). During early years of the Republican
Period, practices of public agricultural extension in
Turkey were mainly consisted of practices based on
agricultural production extension. Until 1980s,
governmental practices of agricultural development
were mainly focused on essential outputs such as
imported products and grains. In Turkey,
agricultural extension services for farmers are
mainly performed by the Ministry of Food,
Agriculture and Livestock. The extension services
are regulated by provincial directorates affiliated
with the ministry. The agricultural extension
approaches that are adapted are based on the
principal of “technological transfer”. In Turkey,
Agricultural Extension and Applied Research Project
(AEARP) and Training and Visiting Approach (T&V)
was applied countrywide in 1984 (Ozcatalbas,
2011). On the Fifth Development Plan (1990-1994),
extending the knowledge transfer between
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farmers, personnel working in extension programs
and researchers and increasing the cooperation
between organizations of agricultural extension
research was emphasized. Additionally, the scope
of agricultural extension and applied research
project become wider and the project was
continued (Kizilaslan, 2010). The inadequacy of
research, education and extension services in
agricultural sector was determined on 7th. Five-
Year Development Plan (1996-2000). In order to
enhance productivity and quality in the production,
the necessity of putting extension and research of
extension and research findings into practice was
emphasized. In this period, the main focus was
trainings designed for farmers and the technical
personnel. It was planned to restructure the
Ministry of Food, Agriculture and Livestock to make
it more efficient (MOD, 2017). Additionally, it was
aimed to continue the implementation of previous
rural development projects and to adapt upcoming
projects. Since the agricultural productivity was
negatively affected due to the insufficiency of
agricultural extension services, the necessity of
developing human resources and enabling their
involvement in every process of the extension was
emphasized in the five-year plan of 2001-2005.
Strengthening the institutional capacity, eliminating
the problems observed in organizational services
flow, enabling productivity and rational usage of
resources during the distribution of agricultural
resources and strengthening the farmer’s
organization were emphasized. For this period,
reforming agricultural extension organizations and
enhancing farmer trainings and current education
and research & development (R&D) systems was
pointed as main working areas. Additionally, the
role of the private extension on the public extension
will be specifically reconsidered and reevaluated. In
the following periodical plan (2007-2013), fastening
the land consolidating services to minimize the
problems of agricultural unproductivity,
strengthening  producer  organizations and
activating the usage of education and extension
tools were considered as main topics that will be
taking into consideration. In the current five-year
development plan (2014-2018), the small and
scattered organization of agricultural businesses,
insufficiencies in market access and sectorial
organization and the lack in the extension of
education-extension services are mentioned as
serious problems. The following targets were
mentioned in the plan; integrating agricultural
information systems by enabling its common usage
and the efficient utilization of vocational and
technical trainings for agricultural sector, as well as,
information and communication technologies on
extension related topics.
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Today, the ministry is providing following
services for educational purposes; collecting and
evaluating any type of information and documents
related with agricultural topics, preparing or having
prepared movies, slide shows, photographs and
other related materials and executing archive,
documentation and library services related with its
working field. Additionally, the ministry s
responsible for following tasks; organizing or make
it organized any type of educational activities
related with the working field of the ministry,
collaborating with related public and private
institutions  regarding  upcoming  extension
activities, executing farmers trainings, as well as,
agricultural extension and consulting services,
enabling the designation and implementation of
projects of the ministry in accordance with the IT
infrastructure  of the  ministry, following
technological advancements, taking measures
towards data safety and requirements of data
safety and determining related policies and
principals and finding solutions in accordance with
public informatics standards (GTHB, 2015). The
methods of public extension services that are
practiced by different institutions in Turkey vary
widely. The Ministry of Agriculture has organized
the rural governance in accordance with T&V
System and still, it organizes their activities. Other
public institutions, on the other hand, is adapting
different approaches depending on their work field
and characteristics of regions that they are
operating. One of the main features of these
extension activities executed by public institutions
is that inclusive methods are significantly
underutilized (Tathdil and Ceylan, 2000; Boyaci and
Yildiz, 2016).

Public agricultural extension in Hatay Province
The distribution of public agricultural
extension practices executed in Hatay province
between 2014 and 2016 is summarized in Table 1.
Agricultural extension practices that were executed
are mainly focusing on the topics of agricultural and
animal production, especially animal health. Along
with those, various practices related with
agricultural infrastructure, food and pellet feed
were also organized. In the demonstration studies
(the result or method demonstration) various
practices were carried out on various plant species
(species of olive, citrus, strawberry and apple) to
enhance plant production in the region. Along with
those, extension practices for various topics
including soil analysis, production of plants with
gymnosperm, fighting with plant pests and the
secure usage of agricultural vehicles were realized.
In order to enhance animal production in the
region, various animal production topics (farming
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milk cows, sheep and goats and beekeeping) and
flock farming were also included in extension
practices. During farm days, various topics were
covered including certified seed plantation, organic
farming (strawberries and olives), integrated
fighting (farming grains, cottons and olives, as well
as, greenhouse production and viniculture),
developing alternative production methods
(strawberries and blackberries), extending modern
irrigation techniques and expending the plantation
of honey plants for increasing the productivity in
beekeeping. In the region, the most preferred
method used in agricultural extension practices is
farmer meetings and resultantly, the highest
participation rates are achieved in these activities.
During the farmer meetings organized in the region,
it is noted that various topics including the animal
production, the animal health, the food safety, the
agricultural insurance, the protection of land and
environment, the plant production, the plant
health, the organic production, good farming
practices, the alternative plant production, the
domestic economy, the job security, agricultural
subsidies and the agricultural organization were
included on the meetings’ agenda and the related
information  regarding these topics were
transferred to the farmers during training and
extension activities. Through various courses
organized in the region, farmers were received
trainings on various topics (pruning, fertilization and
etc.) that farmers needed for the plant production.
Developing alternative  production methods
(mushrooms, strawberries, medicinal plant and
aromatic plants and beekeeping) were also covered
in other organized trainings. In the region, the
knowledge and skills of the farmers are developed
within the scope of a course program. In the region,
it is noticed that other agricultural extension
methods designed for farmers including the study
trips to farms, promotional contests, exhibitions,
campaigns, conferences and panels were organized
in accordance with periodical requirements and
public facilities. The trips were mostly organized in
agricultural fairs held in Hatay and its neighbor
regions, fields of alternative plant production and
organic and alternative production fields. In this
context, a photograph exhibition with the theme of
agriculture and human, an opening ceremony of a
range improvement, a field camp for kids, land and
harvest feasts are other alternative extension
practices organized in the region.

In 2014, 16 different in-service trainings for
extension personnel working in the region were
organized with 642 participants. The number of
trainings was 29 with 573 participants and the
decrease in these numbers continued in 2016 (Table
1). Among the topics of organized in-service
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trainings are the food safety, the work safety, the better agricultural extension services (Hu et al.,
animal health, the agricultural consulting, good 2012). In general, the personnel of public extension
agricultural practices, the licensee and certificate institutions that are assigned with extension and
training for agricultural prescribing, the law of training activities have sufficient technical
inheritance and the environmental protection. The knowledge and background, however, they lack in
extension personnel should have a sufficient extension related knowledge initially (Kizilaslan,
knowledge to answer farmers’ questions in 1998). To gain this knowledge or to acquire
understandable and satisfactory manner. For advancements in agricultural production
farmers, believing the value and irreplaceability of techniques, in-service trainings should be organized
the knowledge is depended on extension workers to continuously. In  order to improve the
have the sufficient and essential knowledge communication of the farmers with the extension
(Kizilaslan, 1999; Sezgin, 2010; Kizilaslan and Unal, workers, it is necessary to provide harmonious work
2013; Robert et al.,, 2013). Despite being an and establish a confidence environment. In order to
experienced country regarding  agricultural resolve the information sharing problems between
extension, several other extension systems are to the public agricultural extension stakeholders in
be developed in addition to public extension system Turkey, a single organization should be established
for purposes of adaptation and dissemination of where information is collected and distributed as
agricultural innovations in Turkey. Inclusion of all well as coordination among the relevant
farmers into target group of the extension activities organizations. In addition, private extension and
and effective identification of extension services research services should be supported and
requirements are to be ensured to be able meet the encouraged in this respect (Ozgatalbas, et al., 2004;
needs of small-scale farmers while accountability Kizilaslan, 2006; 2009).

systems have to be developed in order to ensure

Table 1. Public agricultural activities in Hatay

. . - 2014 2015 2016
Agricultural Extension Activities — — —
Count Participant  Count  Participant Count Participant
Demonstration 15 79 4 36 28 487
Field Days 2 148 3 204 20 517
Farmers' Meetings 1317 14250 755 8391 2320 26443
Courses 10 201 16 381 34 575
Travels-Competitions 10 126 19 1547 13 204
In-service training 16 642 29 573 16 239
Source: GTHB, 2016.

During the execution of public extension techniques in plant production, plantation of
practices in the region, various printed and visual certified seeds and soil analysis and sampling.
materials were used to assist these practices. Those
published materials are distributed and transported Table 2. Materials used in agricultural publication
to participants in various ways. Radio and TV activities
programs as mass media tools are playing a Agricultural

significant role in agricultural extension practices; Extension Materials 2014 2015 2016

however, these communicational means are not Circular letter 7529 4347 25115
utilized in Hatay province. The most preferred

printed materials that are used in the region are Brochure 1482 2459 1760
circular letters (Table 2).On circular letters
distributed in the region during agricultural
extension practices, various current topics were Journal 2000 1000 3000
covered including the farm management, domestic
economy, animal production, animal health, plant
production, fighting with plant pests and plant Banner 149 180 270
diseases, food safety, agricultural insurances,

agricultural subsidies, environmental protection, Book 585 B B
alternative plant production, plant culture Slide 2

Liflet 2144 1210 4790

CcD - 20 200

Source: GTHB, 2016.
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Conclusion

In this article, practices that were executed
by the employees of Hatay provincial directorate of
the Ministry of Food, Agriculture and Livestock —the
most important practitioner of public agricultural
extension services - in last three years (2014-2016)
are examined. In general, it can be said that public
agricultural extension practices that were executed
in the region are showing a steady increase in terms
of the number of activities and participants, as well
as, means of extension. Additionally, this increase is
also likely to continue in the upcoming period.

The extension practices that are realized are
limited to the organizational capacity (the
manpower, budget, tools and equipment etc.) Thus,
demands or problems of farmers regarding
extension practices should be determined carefully,
as well as, extension practices that are chosen to
fight those problems. In specific to Hatay province,
additional practices should be realized to eliminate
the lack of collaboration with the university on
executing public agricultural extension practices
and the insufficient usage of technological tools
including radios, TV, internet and cell phones for
mass communication purposes.

When the effectiveness and the span of
working field of the ministry on public agricultural
extension are taking into consideration, other
extension systems along with the public extension
system should be promoted in applicable regions.
Additionally, a switch from supply-oriented
extension to participant-oriented extension
approaches should be realized. When agricultural
extension is evaluated within the scope of public
and private extension, extension systems and
approaches in public extension should be updated.
The legal reforms with regards to agricultural
extension and counselling are also to be considered
within the framework of the EU harmonization
process. It would be wrong to solely assign public or

private institutions with executing extension
practices. In certain fields, assigning private
extension institutions, non-governmental

organizations and vocational institutions with
extension practices would be more suitable.
However, the regulating, controlling and
intervening role of the public institutions should still
be remained.

#This work was presented as an oral presentation at
International Advanced Researches & Engineering
Congress, 16-18 November 2017, held in Osmaniye.
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Ozet

Bu calisma, P.31A34 hibrid misir ¢esidi birinci Grlin olarak yetistirilerek, dekara 0, 2, 4, 6, 8 ve 10 kg
fosfor uygulamasi yapilarak, tesadif bloklari deneme deseninde dort tekerrirli olarak Kahramanmaras
kosullarinda 2013 yilinda yiritilmistir. Arastirmada 25 kg da azot sabit tutularak, farkli fosfor dozlarinin
misir bitkisinin misir bitkisinin tepe puskuli ¢ikis siiresine, ilk kogan yliksekligine, bitki boyuna, kogan
uzunluguna, kogan gapi, tek koganin tane agirligina, % tane oranina, bin tane agirligina, tane verimine, tanenin
% protein oranina ve % nisasta oranlarina etkisi arastirilmistir. Uygulanan fosfor dozlarinin misir bitkisinin tepe
plskala cikis stiresi, kogan capi, tek kogan agirligi ve bin tane agirligi tizerinde etkisinin istatistiki olarak 6nemli
farkhhklar olusturdugu kaydedilmistir. incelenen diger 6zelliklerden ilk kogan yiiksekligi, bitki boyu, % tane
orani, tek koganin tane agirligi, tane verimi, tanenin % protein ve % nisasta igeri Gizerine fosfor dozlarinin etkisi
dnemsiz oldugu tespit edilmistir. Istatistiki olarak énemli farklilik gdsteren tepe piiskiili ¢ikis siiresinin 76-78
gun, kogan ¢apinin 43.296-46.846 mm, tek kogcan agirliginin 168-207 g, bin tane agirliginin 309.375-365.625 g
arasinda degistigi belirlenmistir. Uygulanan fosfor dozlarinin tane verimi Gzerine etkisinin 6nemsiz olmasina
ragmen tane verimi 1027.73-1179.55 kg/da arasinda kaydedilmistir.

Anahtar kelimeler: Misir, birinci Griin, fosfor dozlari

Investigation of the Effect of Different Phosphorus Doses Application on Grain Yield and
Some Yield Components for First Product Corn in Kahramanmaras Conditions

Abstract

This study, the different phosphorus doses (0, 2, 4, 6, 8, and 10 kg da!) were examined on P.31A34
hybrid maize varieties grown as the first product, was carried out randomized complete block design with four
replications in the experimental design in Kahramanmaras conditions in 2013. The effects of different
phosphorus doses on tasseling period, first ear height, plant height, ear diameter, ear length, grain weight of
ear, grain ratio, thousand grain weight, grain yield, protein ratio (%) and starch ratio (%) of corn investigated
when 25 kg da nitrogen were fixed. The effect of phosphorus dose applied on corn tasseling period, ear
diameter, ear grain weight and thousand grain weight were recorded that statistically significant differences
were create. Their effects on other the first ear height, plant height, grain ratio (%), ear grain weight, grain
yield, protein ratio (%) and starch ratio (%) were found to be insignificant. The tasseling period, ear diameter,
ear grain weight and thousand grain weight that had statistically significant differences were determined to
vary between 76-78 days, 43,296-46,846 mm, 168-207 g and 309.375-365.625 g respectively. Although the
effects of the applied dose of phosphorus on grain yield is insignificant grain yield was recorded between
1027.73-1179.55 kg da L.

Key words: Corn, first crop, phosphorus doses
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Giris

insanoglu dogusu ile birlikte dogayi
kullanmaya baslar ve kullandigi doganin daha
yararli  hale getirmesini saglayacakta yine
insanlardir. Uzerinde yasadigi diinyanin yasam
kosullarini rahatlatmak ve daha ileriye tasimak igin
insanlar, sirekli arayis icinde olmuslardir. Bu arayis
oncelikle c¢evrenin genisletilmesiyle baslamistir.
Cevrenin  genigletiimesi  insanli§in  karsisina
kiresellesme olgusunu g¢ikarmistir. Kiiresellesme
olgusu her alanda etkinligini gosterirken en buyuk
etkinligini tarim UrlGnlerinde géstermistir. Tarim
Urtnlerinde verimlilik ve kéar ticaretin serbest
olmasina yol agmis ve bir Griintin ¢cok farkl alanlara
yayllmasina sebep olmustur.

Tarim agisindan bir bitkinin yetistirilmesinde
oncelikle  bitkinin  boélge kosullarina  uyumu
arastirilir. Bolge kosullarinda basari saglanmasi yani
sira kullanim alanlari Gzerinde durulur. Tahil
grubunda yer alan misir bitkisi genis bir kullanim
alanina sahiptir. Diger bitkilere gbére misir
bitkisinde genetik calismalarin daha kolay olmasi,
bu bitki Uzerinde c¢alismalarin yogunlasmasina
neden olmaktadir. Bu nedenle ¢ok yonli arastirma
yapilan bitkilerden biri durumundadir. Misir,
topraktan ¢ok fazla miktarda su ve besin maddesi
kullanan C4 bitkisi oldugundan, (rettigi kuru
madde miktari da ylksektir. C4 bitkisi olmasindan
dolayr musir bitkisinin belirli bir sicaklik ihtiyaci
vardir. Bu sicaklik ihtiyacinin tamamen karsilandigi
bolgelerde hem birinci Griin, hem de ikinci tane
Grana olarak yetistirilmektedir. Sicakhigin yetersiz
oldugu yerlerde ise yesil yem, taze kogan ve silaj
dretimi yapildigindan tarimi ¢ok genis alanlara
vayllmistir. Misirin tanesinden elde edilen nisasta
ve yag, sanayi alaninda onemlilik arz etmektedir.
Ayni zamanda misir tanesi hayvan yemlerindeki
katki oranlarindan olmazsa olmazlardan biridir.
Misir bitkisi yirmi birinci yiz yilda diinyada stratejik
bir Griin sinifindadir. Ulkemizde 6881699 dekar
ekim alani, 6400000 ton Uretim ve 930 kg da
(Anonim, 2015) verim ile stratejik 6nemli bir Grin
sinifinda yerini almistir.

Hizla artmakta olan dinya nifusunun
beslenmesi igin, sinirli olan tarim alanlarindan
daha bol ve daha kaliteli Griin elde etmek gerektigi
ve birgok arastirmacinin bu amagla yogun ugrasilar
icerisinde  bulundugu  bilinmektedir.  Bitkisel
Uretimin  arttinlmasinda, sulama, tarimsal
miicadele, kaliteli tohum kullaniimasi gibi kilttrel
tedbirlerin yaninda glibrelemenin 6nemi giderek
artmaktadir. Gulbrelemede esas olan, toprakta
noksanligi belirlenen bitki besin maddelerinin
topraga uygun dozda ve sekilde verilmesidir.

Misir bitkisinin ¢ok kisa siirede yetismesi ve
cok fazla toprak UGsti aksami olusturdugundan
dolay! topraktan cok fazla makro ve mikro besin
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elementi almaktadir.  Bitkinin  gelismesi ve
ekonomik verim elde edilmesi igin gerekli olan
makro besin elementleri azot, fosfor ve
potasyumdur. Fosfor bitki icin en onemli besin
maddelerinden biri olmasina ragmen topraktaki
toplam fosfor icerigi genellikle azot ve potasyuma
gore daha az oranda bulunmaktadir (Alam ve
Ladha, 2004). Tarim topraklarindaki fosforun
miktarinin duisik olmasi, ayrica toprak degisik
sekilde reaksiyona girmesinden dolayr buyik bir
kisminin topraklarda kalsiyum fosfatlarca, demir ve
aliminyum oksitlerce bitkilerin yararlanamayacagi
formlarda tutulmaktadir. Bu nedenle ihtiyag
duyulan fosfat 6nemlilik arz eden bir makro besin
elementidir (Alam ve Ladha, 2004).

Bitkilerin fosforu absorbe etmeleri tim
gelisim donemleri boyunca devam eder, bitki igin
kosullarin  uygun olmadiginda ve fosfordan
yararlanamadiginda fosfor bitki blinyesinde yash
dokulardan geng dokulara dogru tasinmaya baslar.
Fosfor glibresi bitki boyu, sap capi ve biyomas
Uretimine farklilik olusturmaktadir (Bukvic ve ark.,
2003). Bir gelisme mevsimi boyunca bitki toplam
kuru madde uretimlerinin 1/4’i tamamladiklarinda,
toplam fosfor gereksinimlerinin de yarisini absorbe

etmis olurlar. Bitkiler olgunlasirken, fosforun
cogunlugu vejetatif organlardan tohum ve
meyveye tasindigi  icin  gelismenin  erken

doneminde fosfora gereksinimi ¢ok yiksektir
(Kirtok, 1998).

Gelisme hizi yliksek ve fazla organik madde
Ureten misir gibi bitkilerin toprak kosullarina bagl
olarak fosfor uygulamasinin 2-8 kg da? arasinda
degisebilecegi belirtilmistir (Aydeniz ve Brohi,
1991). Lourence (1984), fosforun 8 kg da™t
uygulamasiyla misirda en iyi sunuca ulasildigini
bildirmistir. Ozdemir (1983), msir igin toprakta
mevcut fosforun 1, 2, 3, 4, 6 kg da! oldugunda,
olsen fosfor analiz yontemine goére fosforlu
gibrenin uygulanmasinin 23, 19, 16, 13 ve 7 kg da™*
olmasi gerektigini bildirmistir. Ciftcilerimiz misir
tarimi yaptiklari alana sirekli fosfor glibrelemesi
yapmalarina ragmen, bitki gelisimi acisindan kritik
diizeyde kalabilmektedir.  Fosfor  glbresinin
etkinligi misir bitkisinin ¢esidine ve topragin
icerigine gore degismektedir. Bu nedenle, bu
¢alismada Kahramanmarag yoresinde birinci Uriin
misirda uygulanan farkli fosfor dozlarinin etkisi
arastiriimistir.

Materyal ve Yontem
Materyal

Arastirmada Kahramanmaras kosullarinda
2013 yilinda, birinci Griin yetistirme sezonunda
ylritilmistir.  Arastirmada  bitkisel materyal
olarak P.31A34 hibrid musiri ¢esidi kullanilmistir.
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Denemede dekara net 25 kg azot (lire) glbresi
ekimle birlikte ve Ust glibre olarak uygulanmistir.
Fosfor glibresi olarak ise triple stper fosfat
kullanilmigtir.

Deneme yerinin bazi iklim 6zellikleri
Arastirmanin yapildigi yila ve uzun yillara ait
bazi iklim degerleri Cizelge 1'de verilmistir.

Cizelge 1. Arastirmanin yapildigi Kahramanmaras ilindeki misir yetistiriime sezonuna ait bazi iklim degerleri

(Anonim, 2014)

Avlar Villar Maksimum Minimum Ortalama Ortalama Nispi Toplam
¥ Sicakhk (°C) Sicakhk (°C) Sicaklik (°C) Nem (%) Yagis (mm)
Nisan 2013 33.1 8.4 17.2 51.9 65.9
Uzun yillar 36 -1.8 154 58.1 74.7
2013 34 12.1 22.2 51 76.5
Mayis
Uzun yillar 38 5 20.3 54.8 40.4
. 2013 39.1 14.8 25.6 415 16.3
Haziran
Uzun yillar 42 10.3 25.2 49.4 6.7
2013 39.3 21 28.8 35.4 0
Temmuz
Uzun yillar 45.2 15.6 28.3 51.1 1.1
. 2013 40.4 21 29.3 36.9 0
Agustos
Uzun yillar 44.4 15.7 284 525 0.8
Eviil 2013 37.8 13.8 24.8 40.0 37.5
y Uzun yillar 41.3 8.6 25.1 49.6 7.2
Av Ortalamas! 2013 37.28 15.18 23.72 43.96 32.70
y Uzun yillar 41.15 8.90 23.78 52.58 21.82

Cizelge 1’den Kahramanmaras ilinde misirin
ciceklenme déneminde nispi nem %50 nin altina,
maksimum sicakligin 40 °C Ustiinde ve yagisin hig
yok denecek kadar az oldugu gorilmektedir. Bu
nedenden bitkinin yetisme sezonunda sik sulamaya
ihtiya¢ duyulmaktadir.

Deneme yerinin bazi toprak ézellikleri

Deneme vyerinin toprak vyapisi killi-tinh
(%62.5), tuzsuz (%0.12), fazla kiregli (%30.91),
kuvvetli alkali (pH = 8.1), organik madde (%1.46)
az, fosfor (4.46 mg kg!) ve potasyum (66.85 mg kg
1) az olarak tespit edilmistir (Anonim, 2013).

Yontem

Denemenin ylratildiga deneme arazisinde
bir 6nceki yil birinci Grliin misir tarimi yapiimistir.
Sonbaharda misir hasadindan sonra tarla derin
siriim vyapilarak birakilmistir. Kisin deneme alani
bos kalmistir. Mart ayinda toprak hazirlig
yapilmistir. Toprak diskaro ve rotillerle islenerek,
Uzerinden tapan cekilerek toprak ekime hazir hale
getirilmistir. Ekim tavli topraga 4 Nisan 2013
tarihinde el ile yapilmistir. Birinci triin olarak ekilen
P. 31A34 hibrid misiri gesidine, alti farkli fosfor (0,
2,4, 6, 8 ve 10 kg/da) dozu bitki yaklasik 10-20 cm
iken uygulanmistir. Fosfor gibresinin bitkinin ¢ikis
ve tepe plskili ¢ikis stresi yoninden onemlilik arz
etmektedir. Toprak analizinde deneme alanindaki
toprakta fosfor diizeyinin az oldugu belirlenmistir.
Bu nedenle toprak analizi, uygulamada karisiklik ve
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fosfor glibrelenmesinden sonra sulamada dikkate
alindigi icin fosfor glibre uygulamasi bitki ¢ikisindan
sonra yapillmistir. Arastirma tesadif bloklari
deneme desenine gore 4 tekerrtrli olarak
kurulmustur. Ekimde her parsel 5 m uzunlugunda 5
sira olacak sekilde 70 cm sira arasi ve 20 cm sira
Uzeri mesafesinde olusturulmustur. Her parsel
arasinda iki sirada bos ve her blok arasinda 2.5 m
bosluk birakilmistir. Her bir parsel 17.5 m?den
olusturulmustur. iki kere el capasi, iki kere traktér
capas! yapimistir. Ekim sirasinda topraga 2 kg/da
saf azot (%33 amonyum nitrat glbresi olarak)
topraga karistirilmistir. Ust giibre olarak 23 kg/da
saf azot (%33 amonyum nitrat glibresi olarak) sira
arasina bitki 50 cm iken uygulanmistir. Bitki
yetisme siresince 8 kez sulama yapilmistir. Hasat
Eylil ayinin ilk haftasi yapilmistir.

Misir bitkisinin ekiminden hasada kadar,
yabanci ot kontroli, hastalik ve zararli kontrol, su
istegi izlenerek, gerekli uygulamalar zamanin da
yapilmistir. Bitki i¢in gdzlem ve olgiimlerde Kara
(2009)'nIn uyguladig yontemlerden
yararlanilmistir. Ogiitiilmis drneklerdeki nisasta ve
protein  oranlari  Samsun  Ondokuz Mayis
Universitesi Laboratuarinda FOSS 6500 NIR sistem
cihazinda WINISI paket programlari kullanilarak
belirlenmistir. Arastirma sonunda elde edilen

veriler ANOVA vyontemine gore SAS istatistik
programi kullanilarak analiz edilmistir. Istatistiki
olarak o6nemli farkliik gosteren o6zelliklerin
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ortalamalari Duncan c¢oklu karsilastirma testine
gore gruplandiriimstir.

Bulgular ve Tartisma
Kahramanmaras kosullarinda P 31A34 misir
cesidi ile yurGUtulen arastirmada, 25 kg/da azot

sabit tutularak, farkli fosfor dozlarinin, misir
bitkisinin tepe puskilt cikis siresine, ilk kocan
yuksekligine, bitki boyuna, kogan uzunluguna, tek
koganin tane agirlhigina, % tane oranina, bin tane
agirhgina, tane verimine, tanenin % protein ve %
nisasta oranlarina etkisi arastirilmistir.

Cizelge 2. Farkh dozlarda uygulanan fosfor giibresinin P.31A34 musir bitkisinin incelenen 6zelliklerine ait
ortalama degerler ve gruplari, dozlara ait kareler ortalamalari ve degisim katsayilari

incelenen Uygulanan giibre dozlar (kg da™) Kareler Degisim
ozellikler 0 2 4 6 8 10 ortalama. katsayisi
Tepe pls. g 76 ¢ 76 ¢ 78a 78a 77b 3.866 0.000
cikig sdir.
lk  koean  co10 6105 5370 6660 6750  63.30 106.553 11.045
ylksekligi
Bitki boyu 149.225 147.750 136.225 150.775 148.750 151.925 129.609 5.626
Kogan capi 44.724 43.296 ¢ 44.004 46.846 a 44.807 46.302 7.345 3.365
abc bc abc ab

Kogan

. 20.400 20.275 20.475 20.875 20.875 21.350 0.643 7.328
uzunlugu
K?gan tane 181.75 183.25 168.00c  207.00 a 194.75 201.00 821.741 7400
agir. bc bc ab ab
Zj;’e oranl g3g40 82,982  83.770 84397 84,241  84.524 1.278 1.140

(o]

Blun . tane 309.375 325.000 331.250 346,875 346,875 365.625 1562.500 4.969
agirhig o bc bc ab ab a
Tane verimi 1027.73 1071.25 1107.15 1179.55 1109.88 1175.78 13936.842 9.577
Protein 9.18 9.23 9.09 9.11 8.90 9.02 0.054 1.715
orani (%)
Nisasta 72.25 71.33 71.44 70.65 71.91 70.81 1.517 1.027
orani (%)

Misir bitkisine uygulanan fosfor dozlarinin gruptan da istatistiki olarak ©6nemli farkhhk

etkisi, tepe puskult c¢ikis stresi, kogan capi, tek
kogan agirligi ve bin tane agirligina onemli, ilk
kogan yiksekligi, bitki boyu, % tane orani, tek
koganin tane agirhg), tane verimi, tanenin %
protein ve % nisasta oranlarina ise 6nemsiz oldugu
tespit edilmistir.

Tepe piiskiilii ¢ikis siiresi (giin)

Cizelge 2’den goruldigu gibi, P. 31A34
hibrid misiri gesidinin en erken tepe puskulu gikis
siiresi 76 gin ile 0, 2 ve 4 kg da?' fosfor
uygulamasinda kaydedildigi, aralarinda istatistiki
olarak fark olusturmadigi ve ayni grupta yer aldig
kaydedilmistir. Bu grubu tepe puskill cikis stresi
77 gunle 10 kg da* fosfor uygulamasinin izledigi ve
digerlerinden istatistiki olarak ©6nemli derecede
fark olusturdugu gorilmistir. P. 31A34 hibrid
misiri ¢esidinin en gec tepe plskilla c¢ikis siresini
78 giin ile 6 ve 8 kg da! fosfor uygulamasinda
tespit edildigi, aralarinda istatistiki olarak fark
olusturmadigl, ayni grupta yer aldigi ve diger iki
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olusturdugu belirlenmistir. Diger bir ifadeyle P.
31A34 hibrid misiri gesidinin tepe puskuli ¢ikis
suresi uygulanan farkli fosfor dozlarina gére bir
birlerinden farkh ¢ grup altinda toplanmistir. Bu
durum sekil 1'deki regresyon grafiginde de cok
belirgin olarak gorilmektedir.

Tepe puskili ciceklenme siresinin Cesurer
(1990) 50-73 giin, Yiicel ve Ulger (1993) 50-72 giin,
Cesurer (1994) 65-74 giin, Demiray (2013) 61.5-
67.8 gun, Sert ve Kirtok (1995) 41-51 giin, Cesurer
ve Ulger (1997) 49.17-63.92 giin, Serter (2003)
birinci Griin misirda 64 giin, ikinci Grlinde ise 58
giin, idikut ve ark. (2009) ikinci Giriin misirda 40-52
giin, idikut ve Kara (2013) ikinci Griin misirda 46-57
giin, Coskan ve ark. (2014) ciceklenme siresinin
50-58 giin oldugunu belirtmis, bu arastirmalardan
bazilari bizim elde ettigimiz sonuglari kismen
destelemektedir. Tepe puskili cikisi, ceside, bitki
besin elementine ve iklim kosullarina gore
degismektedir.
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Sekil 1. P. 31A34 hibrid misir gesidinin tepe puskdl ¢ikis siresine ait regresyon grafigi.

ilk kogan yiiksekligi (cm)

P. 31A34 misir gesittin de en yiksek ilk
kocan yuksekligi 67.50 cm ile 8 kg/da fosfor
uygulamasinda kaydedilmistir. Onu sirasiyla 6 ve 0
kg da? fosfor uygulamasi 66.60 ve 66.10 cm kogan
yuksekligiyle izlemistir. En digik ilk kogan
yiksekligi 53.7 cm ile 4 kg da' fosfor
uygulamasindan elde edilmistir. Bitkiye 2 ve 10
kg/da fosfor glibresi uygulamasinda ise ilk kogan
ylkseklikleri sirasiyla 61.05 ve 63.30 cm olarak
gerceklesmistir. Farkli fosfor dozlari ilk kogan
yiiksekligi bakimindan aralarinda onemli farklilhk
olusturmamistir.

Daha 6nce yapilan arastirmalarda ilk kogan
yiksekligini Ulger ve ark. (1992) 62.30-108 cm,
Yiicel ve Ulger (1993) 74-132 cm, Cesurer (1994)
63-94 cm, Cesurer ve Ulger (1997) 18.44-48.23 cm,
Cesurer ve ark. (1999) 64.48-88.07 cm, Demiray
(2013) 81.25-107.38 cm, Goézibenli ve ark. (1997)
103.5-126.7 cm, idikut ve ark. (2009) 75-79 cm,
idikut ve Kara (2013) 53-77 cm, Coskan ve ark.
(2014) 83-134 cm, Kusvuran ve Nazli (2014) 98-140
cm olarak kaydedilmistir. Yapilan arastirmalardan
da anlasilacag tzerine ilk kogan yiksekligi bolgeye,
ceside, yetisme kosularina ve ekolojiye gore
degiskenlik gostermistir. Calismamizda ilk kogan
yuksekligi 53-67 cm arasinda degismis olmasi, daha
once yapilan c¢alismalarla uyum icinde oldugu
gostermektedir. Cahill ve ark. (2014) uygulanan
DAP gilibresinin misirin gelisme parametreleri
dizenli gelistirmede etkili olamadigini ifade eden
bulgusu bizim bulgularimizi desteklemektedir.

Bitki boyu (cm)
P. 31A34 misir gesidinin en yiksek bitki
boyu 151.925 cm ile 10 kg da?' fosfor
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uygulamasinda kaydedilmistir. Onu sirasiyla 6 ve 0
kg da! fosfor uygulamasi 150.75 ve 149.225 cm
bitki boyu ile izlemistir. En dusiik bitki boyu
136.225 cm ile 4 kg da fosfor uygulamasindan
elde edilmistir. Bitki boyu 2 ve 8 kg da™ fosfor
uygulamasinda ise sirasiyla 147.750 ve 148.750 cm
olarak gerceklesmistir. Farkli fosfor dozlari bitki

boyu bakimindan aralarinda onemli farkhlik
olusturmamistir.
Calismamizda bitki boyu 136-151 cm

arasinda degismis olup, Cesurer (1990) Cukurova
kosullarinda bitki boyunun 112-238 cm arasinda
oldugunu tespit etmistir. Bizim bulgularimizda bu
degerler arasinda gerceklesmis olup, bizim
bulgularimizi desteklemektedir. Coélkesen ve ark.
(1997) 159-170.2 cm, Cesurer ve ark. (1999)
162.13-193.83 cm, Serter (2003) birinci Grinde
bitki boyunun 197 cm ikinci Uriinde ise 190 cm,
GoOzlbenli ve ark. (1997) bitki boyunun 207-246.7
cm, Vartanli ve Emeklier (2007) 288.5-320.0 cm,
idikut ve ark. (2009) 173-206 cm, idikut ve Kara
(2011) 182-213 cm, Oktem ve Toprak (2013) 179.6-
225.6 cm, idikut ve Kara (2013) 172-220 cm,
Coskan ve ark. (2014) 256-297 cm, Kusvuran ve
Nazli (2014) 247-280 cm idikut ve ark (2015) cin
misirinda bitki boyunun 134-181 cm oldugunu
bildirmislerdir. S6z konusu bulgular  bizim
bulgularimizi  desteklememektedir. Ancak bitki
boyunun glibreleme, sulama, cesit, ekim zamani
gibi faktorlerce etkilendigi daha o6nce yapilan
arastirmalardan da anlasilmaktadir.

Kogan ¢api (mm)

Uygulanan fosfor dozlarina goére misir
bitkisinin en yiksek kogan c¢api 46.846 mm ile 6
kg/da fosfor uygulamasinda kaydedilmistir. Onu
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sirastyla 10 ve 8 kg dal fosfor uygulamasinda
46.302 ve 44.807 mm kogan capi izlemistir. En
diisiik kogcan c¢api 43.296 mm ile 2 kg da* fosfor
uygulamasindan elde edilmistir. Kogan g¢api O ve 4
kg/da fosfor uygulamasinda ise kogan capi sirasiyla
44.724 ve 44.004 mm olarak gerceklesmistir. Farkli
fosfor dozlari kogan c¢api bakimindan aralarinda
onemli farklihk kaydedilmistir. Fosfor giibresinin 6
kg da? uygulanan parsellerdeki kogan c¢api en
yiksek degere sahip oldugu, 2 kg da? fosfor
uygulanan parseller ise en disik degere sahip
oldugu ve birbirlerinden istatistiki olarak farkli

gruplarda yer aldiklari tespit edilmistir. 0 ve 8 kg
da? fosfor uygulanan parsellerde kogan caplari
istatistiki olarak fark olusturmadi ve ayni grupta yer
aldig, 4 ve 10 kg da?! fosfor uygulanan
parsellerdeki kogan caplari ayri gegis grubunu
olusturdugu Cizelge 2, Sekil 2 den gorilmektedir.
Calismamizda kogan capi 43.296 ile 46.846 mm
arasinda degismis olup, kogcan ¢apinin Colkesen ve
ark. (1997) 35.0-41.6 mm, Oktem ve Toprak (2013)
44-51 mm, Gozubenli ve ark. (1997) 44.2-49.7 mm
arasinda oldugu bulgusu bizim bulgularimizi
desteklemektedir.

47.50

47.00 - Y
Ongériilen Y

46.50 - N .
—— Dogrusal (OngorilenY)

46.00 -
4550 - y =0.2181x + 43.906
45.00 -
44.50 -
44.00

43.50 -

43.00 \ \

Kogan ¢api (mm)

0 2 4

Fosfor dozlari(kgda-1)

6 8 10 12

Sekil 2. P.31A34 hibrid misir gesidinin kogan ¢apina ait regresyon grafigi.

Kogan Uzunlugu (cm)

P. 31A34 misir gesidinin en yuksek kogan
uzunlugu 21.350 cm ile 10 kg da! fosfor
uygulamasinda kaydedilmistir. Bunu 8 ve 6 kg da™!
fosfor uygulamasi 20.875 cm ile kogan uzunlugu
izlemistir. En dislk kogan uzunlugu 20.275 cm ile 2
kg da?! fosfor uygulamasindan elde edilmistir.
Kogan uzunlugunu 4 ve 0 kg da™* fosfor uygulamasi
sirastyla  20.475 ve 20400 cm olarak
gerceklestirmistir. Farkli fosfor dozlari kogan
uzunlugu bakimindan aralarinda 6nemli farkhhk
olusturmamistir.

Calismamizda kogan uzunlugu 20.275 ile
21.350 cm arasinda degismis olup, Kocan
uzunlugunu Serter (2003) 20 cm, Go6zibenli ve ark.
(2007) 18.1-21.3 cm, Oner ve ark. (2011) 19.1-22.4
cm, Idikut ve Kara (2013) 17-26 cm, Kusvuran ve
Nazli (2014) 18.27-23.72 cm olarak belirtmislerdir.
Bu bulgular bizim bulgularimizi desteklemektedir.
Colkesen ve ark. (1997) kogan uzunlugunu 14.7-
184 cm olarak belirtmis, bu bulgu bizim
bulgularimizi  desteklememektedir. Daha o6nce
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yapilan arastirmalardan da anlasildigi gibi, kocan
uzunlugu c¢eside, iklime, topraktaki besin
elementine, toprak vyapisina, c¢evreye gore
degismektedir.

Tek kogcanin tane adirhdi (g kogan™)

P. 31A34 misir gesidinin en yliksek tek kogan
agirlig 207.00 g ile 6 kg da™* fosfor uygulamasinda,
en disik tek kocan agirligi ise 168.00 g ile 4 kg da™®
fosfor uygulamasindan elde edildigi, ikisinin
birbirlerinden farkli grupta yer aldigi ve aralarinda
istatistiki  olarak  6nemli  farklihk  oldugu
kaydedilmistir. Diger fosfor doz uygulamalarinda
tek kogan agirligi bu iki deger arasinda degisim
gosterirken, farkli iki grup arasinda gecis gruplarini
olusturdugu belirlenmistir. En yliksek tek kogan
agirligini ikinci sirada 201.00 g ile 10 kg da’®, onu da
194.75 g ile 8 kg da?l fosfor doz uygulamasi
izleyerek ikisinin ayni gecis gruplarini olusturdugu
tespit edilmistir. En dislk tek kocan agirliginin
Ustiinde ikinci sirada 181.75 g ile 0 kg da™® ve
183.25 g ile 2 kg da™* fosfor doz uygulamasi tigiincii
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sirada izleyerek diger bir gecis grubunu
olusturmustur. Farkl fosfor dozlari tek kogan
agirhgr  acisindan aralarinda  6nemli  farklilik

olusturdugu kaydedilmistir. Koganin tane agirligi
zerine fosfor dozlarinin etkisinin anlaml oldugu,
her bir birim fosfor doz uygulamasi i¢in koganda
tane agirhk artisinin 2.425 g oldugu Sekil 3’den
gorilmektedir.

Calismamizda tek kogan tane agirhg 168 gr
ile 207 g arasinda degismis olup, tek kogan
agirhgini Colkesen ve ark. (1997) 116.8-149.1 g,
Goziibenli ve ark. (1997) 171.2-219.2 g, idikut ve
ark. (2009) 152-255 g, idikut ve Kara (2013) 177-

Kusvuran ve Nazli (2014) 159-211 g olarak
belirtmislerdir. Bu bulgular bizim bulgularimizi
desteklemektedir. Dudenhoeffer ve ark. (2013)
monoamanyum fosfat (MAP) 0 kg ha'
uygulandiginda misirin tane veriminin 56 veya 112
kg P20s kg ha (MAP) uygulamasindan daha yiiksek
oldugu bulgusu kismen bizim bulgularimizi
desteklemektedir. Tek kogan agirhgini Cesurer ve
Ulger (1997) 67.43-90.28 g, Colkesen ve ark. (1997)
116.8-149.1 g arasinda degistigi, Oktem ve
Colkesen (1997) tek kogan agirliginin tane verimini
direk etkileyen o6zellik oldugunu belirtmistir. Bu
bulgular bizim bulgularimizi desteklememektedir.

293 g, Kusvuran ve Nazh (2014) 159-211 g,
Kogan tane agirligi (g)
250 -
y =2.425x+177.17
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Sekil 3. P.31A34 hibrid misir ¢esidinin kogan tane agirligina ait regresyon grafigi.

Tane orani (% tane sémek)

Cizelge 2'den gorildigi gibi, P. 31A34 misir
cesidinin en yiksek tane orani % 84.524 ile 10 kg
dal fosfor uygulamasinda kaydedilmistir. Onu
sirastyla 6 ve 8 kg da! fosfor uygulamasi %84.397
ve 84.241 tane oraniyla izlemistir. En dislik tane
orani %82.982 ile 2 kg da! fosfor uygulamasindan
elde edilmistir. Bitkiye 4 ve 0 kg da™* fosfor giibresi
uygulamasinda ise tane orani sirasiyla %88.770 ve
83.840 olarak gergeklesmistir. Farkh fosfor dozlari
tane orani bakimindan aralarinda 6nemli farklilhk
olusturmamistir.

Bizim ¢alismamizda tane orani %82.982-
84.524 arasinda degismistir. Tane oranini Coskan
ve ark. (2014) %78-87 olarak belirtmis olup, bu
bulgu bizim bulgumuzu desteklemektedir.

Bin tane agirhgi (g)

P. 31A34 misir gesidinin en yliksek bin tane
agirhgr 365.625 g ile 10 kg dat! fosfor
uygulamasinda, en disik bin tane agirligi ise
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309.375 g ile 0 kg da™* fosfor uygulamasindan elde
edildigi, ikisinin birbirlerinden farkli grupta vyer
aldig ve aralarinda istatistiki olarak dnemli farklilik
oldugu  kaydedilmistir.  Diger  fosfor doz
uygulamalarinda bin tane agirhg bu iki deger
arasinda degisim gosterirken, farkh iki grup
arasinda gegis gruplarini olusturdugu belirlenmistir.
En yiksek bin tane agirligi olarak ikinci sirada
346.875 g ile 8 ve 6 kg da’l, fosfor doz uygulamasi
izleyerek gecis gruplarini  olusturdugu tespit
edilmistir. En dusik bin tane agirhginin Ustiinde
ikinci sirada 325.00 g ile 2 kg da ve 331.00 g ile 4
kg da?! fosfor doz uygulamasi lgiinci sirada
izleyerek diger bir gegis grubunu olusturmustur.
Farkli fosfor dozlari bin tane agirligi agisindan
aralarinda 6nemli farkhlik olusturmustur. Olusan
bu farkliliklarin anlamli oldugu, artan her bir
birimlik fosfor dozu 5.1964 g bin tane agirhiginda
artisi gerceklestirdigi Sekil 4'de goriilmektedir.
Calismamizda bin tane agirligi 309-365 g
arasinda degismis olup, Aydin (2011) bin tane
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agirhgini 292.0-388.3 g olarak tespit etmistir. Bu

177-311 g arasinda oldugunu tespit etmistir. Bu

bulgu bizim bulgumuzu desteklemektedir. Cesurer deger bizim bulgularimizi kismen
(1990) Gukurova kosullarinda bin tane agirliginin desteklemektedir.
Bin tane agirligi (g)
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Sekil 4. P.31A34 hibrid misir gesidinin bin tane agirligina ait regresyon grafigi.

Tane verimi (kg/da)

Cizelge 2’den goruldiugi gibi, P. 31A34 misir
cesidinin en ylksek tane verimi 1179.55 ile 6 kg da”
! fosfor uygulamasinda kaydedilmistir. Onu sirasiyla
10 ve 8 kg da' fosfor uygulamasinda sirasiyla
1175.78 kg da' ve 1109.88 kg da tane verimi
izlemistir. En diisiik tane verimi 1027.73 kg da™ ile
0 kg da fosfor uygulamasindan elde edilmistir.
Bitkiye 2 ve 4 kg da! fosfor giibresi uygulamasinda
ise tane verimi sirasiyla 1071.25 kg da ve 1107.15
kg da! olarak gerceklesmistir. Farkh fosfor dozlari
tane verimi bakimindan aralarinda énemli farklilik
olusturmamustir.

Cengiz ve Basaran (1986), en yiiksek misir
veriminin 10 kg da?® P20s glbre seviyeleri ile
saglandigini kaydetmistir. Bizim yapmis oldugumuz
¢alismada farkli fosfor dozlarinin verim uzerine
etkisinin istatistiki olarak ©6nemsiz olmasina
ragmen, dozlarin artisiyla tane verimi artmistir.
Ruchi (1972) fosforun misir verimine etkisinin
olmadigini buna karsin azotlu giibrenin verimde
onemli artis sagladigini belirtmis olup, bu bulgu
bizim bulgularimizi desteklemektedir.

Korkmaz (2005) Sanhlurfa kosullarinda
ylrattugi calismada, fosfor adsorpsiyonu agisindan
degerlendirildiginde,  topraklarin  adsorpsiyon
glclerinin farkh, misir bitkisine uygulanan fosfor (0,
4, 8, 12 ve 16 kg da?) dozlarin tane veriminde
istatistiksel olarak 6nemli oranda artis olusturdugu,
misir  yetistirebilmek icin baslangicta toprakta
bulunan yarayish fosfor igerigine baglh olarak 8-12
kg da? dnerilebilecegini belirtmistir. Ayni arastirici
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fosfor gilibrelemesinde deneme yapilarak dogru
glbrelemeyle etkin bitki genotiplerinin
gelistirilmesine yardimci olunacagi bulgusu bizim
c¢alismamizi desteklemektedir.

Calismamizda P. 31A34 musir gesidinin tane
verimi 1027-1179 kg da?! arasinda degismis olup,
Cesurer (1990) Cukurova kosullarinda dekara
verimin 818-1200 kg arasinda degistigi bulgusu
bizim arastirmamizi desteklemektedir. Steynberg
ve ark. (1989) kurakhk stres kosullarinda, misir
bitkisinin azot, fosfor ve potasyum elementinin
yetersizligi tam gibrelenmis kosulara gore daha az
tolerans gosterdigini belirtmistir. Bu bulgu verimin
sadece fosfor elementi ile degil tam gibreleme ile
optimum diizeyde olabilecegini géstermekte olup,
bizim bulgularimizi  kismen desteklemektedir.
Hutchinson ve ark. (1989) ABD’nin Lousiana
eyaletinde yaptig1 calismada erkenci cesitlerde
ortalama verimin 1415 kg da?, orta erkenci
cesitlerde 1347 kg da?, gecci cesitlerde ortalama
verim ise 1560 kg da? belirtmis olup, bu bulgular
bizim ¢alismamizi desteklememektedir. Konak ve
ark. (1998) Aydin ekolojik kosullarinda yaptiklari
arastirmada birinci Griin misirda dekara verimi
1275-1573 kg da?! olarak belirtmis olup, bu
bulgular bizim c¢alismamizi desteklememektedir.
Cahill ve ark (2014) fosfor glibre uygulama
oranlarina veya baslangicta toprak dizeyin disik,
orta ve yiliksek diizeydeki fosfor icerigine gore
misirin tane veriminin degismedigi bulgusu bizim
bulgularimizi desteklemektedir. Bulvic ve ark.
(2003) fosfor glibresinin misir bitkisinin toplam
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kuru madde agirhgini arttirdigi bulgusu kismen
bizim bulgumuzu desteklemektedir.

Protein orani (%)

P. 31A34 misir gesidinin en ylksek protein
orani %9.23 ile 2 kg da! fosfor uygulamasinda
kaydedilmistir. Onu sirasiyla 0 ve 6 kg da* fosfor
uygulamasinda sirasiyla %9.18 ve 9.11 protein
orani izlemistir. En disik protein orani %8.90 ile 8
kg dal fosfor uygulamasindan elde edilmistir.
Bitkiye 10 ve 4 kg dal fosfor gibresi
uygulamasinda ise protein orani sirasiyla %9.02 ve
9.09 olarak gergeklesmistir. Farkli fosfor dozlari
protein orani bakimindan aralarinda 6nemli farklilhk
olusturmadig kaydedilmistir.

Calismamizda protein orani  %8.90-9.23
arasinda degismistir. Protein oranini Han (2016)
%6.5-8.19 olarak tespit etmis olup, bu bulgu bizim

bulgumuzu desteklemektedir. Protein oranini
idikut ve Kara (2011) %8.09-8.99 olarak
belirtmislerdir. Bu sonug bulgularimizi

desteklemektedir.

Nisasta orani (%)

Cizelge 2’den goruldugi gibi, P. 31A34 misir
cesidinin en yilksek nisasta orani %72.25 ile 0 kg
da! fosfor uygulamasinda kaydedilmistir. Onu
sirastyla 8 ve 4 kg da?! fosfor uygulamasinda
%71.91 ve 71.44 nisasta orani izlemistir. En distk
nisasta orani %70.65 ile 6 kg da! fosfor
uygulamasindan elde edilmistir. Bitkiye 10 ve 2 kg
da! fosfor giibresi uygulamasinda ise nisasta orani
sirastyla %70.81 ve 71.33 olarak gergeklesmistir.
Farkh fosfor dozlarinin nisasta orani bakimindan
aralarinda o6nemli farkhlk olusturmadigl tespit
edilmistir.

Calismamizda nisasta orani %70.65-71.91
arasinda degismistir. Yag orani dislik cesitlerde
nisasta orani yiksek olmaktadir. Nisasta oranini
idikut ve Kara (2013) %57-63 arasinda degisim
gosterdigini belirtmislerdir. Arastirmada kullanilan
cesidin yaghk misir ¢esidi degil, daha ¢ok nisastalik
cesit oldugunu  gostermektedir. Denemede
kullanilan cesidin yapilan analizlerde yag orani
dasik gikmustir.

Sonug ve Oneriler

Misir tariminda birinci Uriin igin yiksek tane
verim onemlidir. Yiiksek verim elde etmenin baslica
unsurlari gesit, iklim, su ve besin elementleridir. Bu
calismada da besin elementlerinden yalnizca farkl
fosfor dozlari incelenmistir. Bitkinin fosfor alimina,
toprakta bulunan diger besin maddeleri, topragin
yapisi, ¢esidin ozellikleri, sulama kosulari ve iklim
kosullari da etkide bulunmaktadir. Yapilan
calismada farkhh dozda uygulanan fosforun tane
verimi Uzerinde istatistiki etkisi farkli olmamakla
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birlikte en yiiksek verimi 1179 kg da? ile 6 kg da
fosfor uygulamasinda tespit edilmistir. Bu nedenle,
daha glvenilir 6nerilerde bulunabilmek icin daha
uzun sireli ve daha ¢ok lokasyonlu tarla
denemeleri yapilmasi daha belirleyici sonuglar
saglayacaktir.
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