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Sivi Ahir Giibresi Dagitma Makinalarinda Farkh Uygulayicilarin Azot Kaybina
Etkisi

Osman OZBEK " Mustafa KONAK*
'Selguk Universitesi, Ziraat Fakiiltesi, Tarim Makineleri ve Teknolojileri Mithendisligi Boliimii, Konya

MAKALE BILGiSI OZET

Gelis tarihi: 03.03.2017 Bu calismada, farkli uygulayicilar ile s1vi ahir giibresi uygulamasinin, amonyak
Kabul tarihi: 06.04.2017 azotu kaybr iizerine etkileri ortaya konulmustur. Denemelerde prototip bir sivi
Arastirma Makalesi giibre enjeksiyon makinesi kullamlmugtir. Deneme tesadiif parselleri deneme

desenine gore ii¢ tekerriirlii olarak tertip edilmistir. Bu amagla denemeler, sivi
ahir giibresi dagitma makinesine ait ti¢ farkli ayak (A) tipi (kazayagi-1, kazaya-
g1-11 ve dar uglu) ve ti¢ fakl enjeksiyon derinligi (D) (5, 12.5 ve 20 cm) kom-

Anahtar Kelimeler: binasyonlarindan olugmaktadir.

S1v1 ahir giibresi Bu caligmayla sivi ahir giibresinin topraga enjeksiyon seklinde uygulanmasi
Azot kaybi yapilmis ve uygulamalardan meydana gelen azot kayiplar1 %4.7 - 11.9 arasinda
Giibre buharlagma indeksi degisim gosterirken, amonyak azotu kaybini etkileyen 6nemli unsurlardan olan
Risk faktorii risk faktorii (F;) 10 - 41.5 mm arasinda ve risk faktoriine bagli olarak hesapla-

nan giibre buharlasma indeksi (I,) de %10...83 arasinda degisim gosterdigi
tespit edilmistir.

Heniiz lilkemizde yeterince kullanim alan1 bulunmayan sivi ahir giibresi dagit-
ma makinelerinin, kazayagi-l ayak tipiyle ve 12.5 cm ve daha biiyiik enjeksi-
yon derinliklerinde (AjD, ve A;D3) basariyla kullanilabilecegi saptanmig ve
sivi ahir giibresinden faydalanma kosullan ortaya konulmustur.

Effect on Ammonia Losses of Different Applicators on Liquid Manure
Distribution Machines

ARTICLE INFO ABSRACT

In this study, the effects of manure application on ammonia losses with differ-
Received: 03.03.2017 ent applicator were determined. Prototype liquid manure injection machinery
Accepted : 06.04.2017 was used in the experiments. The experiment was established according to
Research Article randomized plot design with three replications in the field. The experiments

was composed the plots where the liquid manure was injected to three different
depths (D) with three different liquid manure injection (A) tools (sweep type-l,
sweep type-1l and narrow point).

Keywords: In this study, the liquid manure was injected to the soil by different methods
Liquid manure and the ammonia losses were ranged between 4.7% and 11.9% depending on
Ammonia loses methods. The risk factor that mainly affects ammonia losses (F,) was ranged
Manure exposure index between 10 mm and 41.5 mm. The manure liquid exposure index that is calcu-
Risk factor lated depending on risk factor (In,) was changed between 10% and 83%.

It was found that the liquid manure injection machinery not common in Turkey
can be used successfully with sweep type-l and 12.5 cm - 20 cm (A;D, and
A;D3) injection depths. The utilizing conditions of liquid manure were brought
up with this study.

*Sorumlu yazar email: ozbek@selcuk.edu.tr
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1. Giris

Azotun bitkiler i¢in biiyliik bir énem tasidig1 bilin-
mektedir. Azot, bitki gelisimi ve iirlin verimi igin vaz-
gecilmez bir bitki besin kaynagidir. Azot kontrolii gok
zor olan bir elementtir. Topraga uygulandiginda buhar-
lasma veya yikanma gibi yollarla kaybolabilmektedir.
Temel azot kayip yollarindan birisi azotun N,O, NH;
ve N; gibi gaz emisyonlari seklinde atmosfere ugmasi-
dir. Ozellikle s1v1 ahir giibresi uygulamalarinda yogun
olarak kargilagilan amonyak azotunun buharlasarak
atmosfere karigmasidir. Sivi ahir giibresi uygulamala-
rinda uygulanan azotun yaklasik %46’s1 buharlagarak
atmosfere karismaktadir (Phillips ve Pain 1998; Mei-
singer ve Jokela 2000). Bu sebeple pek ¢ok arastirma
sivi ahir giibresi uygulamasinda amonyak kaybini
azaltmak {izerinde yogunlagmaktadir (Meisinger ve
Jokela 2000). Uygun makine ve uygulama teknigi
kullanilarak sivi ahir giibresi uygulamasindan meydana
gelen kotii koku ve amonyak emisyonu yaklasik %95
oraninda azaltilabilmektedir (Warner ve ark., 1991).

Giibreyi topraga enjekte etmede kullanilan, kazaya-
81, disk, bigak, ¢izel gibi pek ¢ok ayak tipi gelistirilmis-
tir. Bu ayak tipleri genel olarak kanatli (kazayagi ve
lister) ve kanatsiz (disk, bigak ve ¢izel) olmak tizere iki
ana gurupta smiflandirthr. Kanatli ayaklar toprakta
daha genis cizi acarken, kanatsiz ayaklar daha dar ¢izi
acarlar (Rahman ve ark., 2004; Warner ve Godwin,
1988). Yiiksek normlarda giibre uygulamasma olanak
saglamasi ve daha iyi toprak — giibre karigimi saglama-
larindan dolay1 kanatli ayak tipleri kanatsizlara kiyasla
daha yaygin kullanilirlar (Chen ve Tessier, 2001).

Sivi ahir giibresinin enjeksiyonu dogru makine ve
ayak tipinin secimini gerektirir. Makinenin toprakta
olusturdugu profil son derece 6nemlidir (Rahman ve
ark., 2005). Giibreyi topraga enjekte etmede kullanilan,
kazayagi, disk, bicak, ¢izel gibi pek ¢ok ayak tipi gelis-
tirilmistir. Bu ayak tipleri genel olarak kanatli (kazaya-
g1 ve lister) ve kanatsiz (disk, bigak ve ¢izel) olmak
iizere iki ana gurupta smiflandirilir. Kanatli ayaklar
toprakta daha genis ¢izi acarken, kanatsiz ayaklar daha
dar ¢izi agarlar (Rahman ve ark., 2004; Warner ve
Godwin, 1988). Yiiksek normlarda giibre uygulamasina
olanak saglamasi ve daha iyi toprak — giibre karisimi
saglamalarindan dolay1 kanath ayak tipleri kanatsizlara
kiyasla daha yaygin kullanilirlar (Chen ve Tessier,
2001).

Yapilan bir¢ok arastirmada g¢apa bitkilerinde sivi
ahir giibresi uygulamasma rastlanmaktadir. Bu tiir
bitkilerde uygulama genelde enjeksiyon seklinde ya-
pilmakta ve enjeksiyon uygulamalarinda kullanilan
uygulayict ayaklar 60 mm — 470 mm genisliginde ola-
bilmektedir (Campbell, 1998).

Genis tipteki ayaklarin bilinen avantajlar1 ve deza-
vantajlar1 yan1 sira sozli edilmeyen en biiyiik dezavan-
tajlarindan birisi de; bu tip ayaklar derinlige bagh ola-

rak artan biiyiik deformasyon alanlari olusturduklari
icin hi¢ siiphesiz bitki kdklerine zarar vermektedir.
Bitki koklerine verilen zarar ise iiriin kaybi olarak
karsimiza ¢ikmaktadir (Huijsmans ve ark., 1998;
McLaughlin ve ark., 2006).

Derin olmayan enjeksiyon sadece ¢eki kuvvetini ve
toprak deformasyonu azaltmakla kalmayip, azotun
yikanarak yer alti suyuna da karigma riskini minimuma
indirir (Huijsman ve ark., 1998; Chen, 1999). Ayrica
derin olmayan enjeksiyon giibrenin aerobik stabilizas-
yonu artiracaktir (Jokela ve Cote, 1994). Yapilan arag-
tirmalar incelendiginde enjeksiyon derinliginin olabil-
digince az olmasi istenilen bir durumdur ancak; enjek-
siyon derinligi en az topraga enjekte edilen giibrenin
lizerinin toprakla kapatilabilecegi kadar olmalidir
(Chen ve ark., 1999).

Giibre enjeksiyon derinliginin, sivi ahir giibresi en-
jeksiyon sistemlerinin performansi iizerinde oldukga
etkilidir. Ayrica uygun secilmeyen enjeksiyon derinligi
de iriin kaybma ve iriiniin kalitesinin bozulmasina
sebep olabilmektedir (Rodhe ve Etana, 2005). Diger
yandan derin enjeksiyonun ise daha fazla enerji tiiketi-
mine ve daha fazla {iriin kaybina sebep oldugu belirtil-
mektedir.

Amonyak azotu kaybi, uygulamadan sonraki ilk
giin icerisinde maksimum diizeyde olmaktadir (Smith
ve ark 2000). Uygulama sekline bagli olarak en fazla
amonyak azotu kaybi birinci saatte meydana gelmekte-
dir (Huijsmans ve ark., 2001). Misselbrook ve ark.
(2002) de uygulamadan sonra meydana gelen toplam
kaybin %50’den fazlasinin ilk bes saat igerisinde mey-
dana geldigini ifade etmisglerdir. Uygun ayarlanmis bir
enjeksiyon derinligi ile topraga verilen sivi giibre yii-
zey uygulamalariyla kiyaslandiginda koku emisyonunu
da yiizey uygulamalariyla kiyaslandiginda yaklagik
%80 oraninda azaltabilmektedir (Pain ve ark. 1991).
Ayrica giibrenin toprak altina enjekte edilmesi iiriiniin
kirlenmesi ve hastalik olusturan etkenlere maruz kal-
masini dnleyecektir (Warner ve Godwin, 1988).

Bu calismada iilkemizde ilk defa sivi ahir giibresi-
nin farkli yontemlerle topraga verilmesi ile ortaya ¢ika-
cak amonyak azotu kaybin1 minimize edecek uygulama
sekli belirlenerek, giinlimiizde bitkisel iiretimde yogun
olarak kullanilan kimyasal giibrelerin yerine ikame
edilebilme imkanlar1 ortaya konulmustur. Ulkemizde
yaygin olarak kullanilmayan bir giibreleme sekli olan
bu uygulamanin tanitilmasi ve genis alanlarda kulla-
nilmasi igin sivi ahir giibresi dagitma makinelerinin
tasarimi, imalat ve kullanimmin gelistirilmesi gerek-
mektedir.

2. Materyal ve Yontem

Denemeler, S.U. Ziraat Fakiiltesi Saricalar Arastir-
ma ve Uygulama Ciftliginde yiirtitiilmusttir.



Ozbek and Konak / Selcuk J Agr Food Sci, (2017) 31 (1), 1-10

Arastirmanin yiriitiildiigii deneme alanmin uygu-
lamalar oncesi tespit edilen bazi toprak 6zelliklerine ait
degerler Tablo 1'de verilmistir.

Tablol

Deneme parsellerine ait uygulamalar &ncesi tespit
edilen bazi toprak 6zelliklerine ait degerler

Ozellik Toprak
Tekstiir sintfi Killi-tin
Hacim agirhig (g cm™) 1.25
Penetrasyon direnci (MPa) (0-20 cm) 0.66
Kayma gerilmesi (Ncm™) 1.04
Organik madde (%) 1.51
Kireg (%) 9.42
EC (uS cm™) 213
Yiizey profil diizgiinsiizligi (%) 6.42

Denemelerde kullanilan sivi ahir giibresine ait bazi
ozellikler Tablo 2'de verilmistir.

Tablo 2
Aragtirmada kullanilan s1vi ahir giibresinin 6zellikleri

Ozellik S1vi kisim
Hacim agirhigi (ton m™) 1,024
Viskozitesi (kinematik) (mm?s™) 1,49
pH 6,98
EC (mscm™) 17,16
Toplam N (%) 0,85
C (%) 30,20
P (%) 0,10
K (%) 0,20

Arastirmada kullanilmak amaciyla prototip bir sivi
ahir giibresi dagitma makinesi imalatt gergeklestirilmis
olup, makine; ¢ati, ii¢ nokta aski diizeni, giibre deposu,
pompa, ayar mekanizmalar1 (norm ve basing), ¢izi agict
ayaklar ve caligma derinligi ayar tekerleklerinden
olusmaktadir. Makine iizerinde giibreyi toprak altina
enjekte edecek sistem ve yiizeysel dagilim yapmayi
saglayacak carpma plakasi bulunmaktadir. Makinenin
genel goriinlisii ve kullanilan ayak tipleri Sekil 1’de
verilmistir. Makine {i¢ siral1 olup ayaklar ¢ati iizerinde
bagimsiz olarak kaydirilabilmekte ve boylece ayaklar
aras1 uzakliklar ayarlanabilmektedir.

Sekil 1

Denemede kullanilan sivi ahir giibresi dagitma makine-
si ve ayak tipleri

Arastirmada kullanilan ayak tipleri; kazayagi-I
(Ay), kazayagi-1l (A,), ve dar uglu ayak (A3) seklinde-
dir (Sekil 1). Arastirmada kullanilan ayak tiplerine ait
baz1 6zellikler Tablo 3’de verilmistir.

Tablo 3
Arastirmada kullanilan ayak tiplerine ait baz1 6zellikler
Parametre Ayak tipi

Ay A, A;

Kesme genisligi (bo) (mm) 255 350 50

Keskin kenar agis1 (2y) 59° 69° 180°
Gogiis acist (o) 19° 21° 50°
Ayak boyu (H) (mm) 220 256 215

Topragin nemi gravimetrik metotla kalibre edilmis
TDR cihaz ile él¢iilmiistiir. Olgiimler ekim 6ncesi her
parselde 0-20 cm’ lik derinliklerde 10 tekerriirlii olarak
yapilmistir.
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Calismalarda ekim sonrasi topragm yiizey diizgiin-
stzliigiinii belirlemek amaciyla ¢ubuklu profilmetre
kullanilmistir. Profilmetre, 1m uzunlugundaki profil
iizerine 2.5 cm araliklarla yerlestirilmis ¢ubuklardan
olusmaktadir. Caligma yoniine dik yerlestirilen profil-
metreyle 2.5 cm araliklarla ylizey profili 6l¢iilmiis ve
asagidaki esitlik yardimiyla tarla yiizey diizgiinsiizligii
hesaplanmistir (Carman, 1997).

R=100.logy . S (@)

R: Tarlanin ylizey diizgiinsiizliigi (%)
S: Olgiilen degerin standart sapmasi

Topragin batma direncini 6lgmek icin eijelkamp
marka penetrometre kullamlmistir. Olgiimlerde tepe
agist 30° ve koni taban alani 1em? olan koni kullanil-
mustir. Olgiimler topragm 0-20cm’lik derinliginde MPa
olarak Sl¢iilmiistiir (Carman, 1997).

Topragm kesilme direncini belirlemek icin ¢apt 10
cm ve yiiksekligi 12 cm olan, kanath kesme aleti kulla-
nilmistir. Kanathi kesme aletinin ucuna takilan tork
kolu 0-80 Nm 6l¢iim araligma sahiptir. Ekim 6ncesi
Olgme aletinin 0-20 cm'lik toprak profiline cakilarak,
kanath kesicilerin bir silindir yiizeyi boyunca uygula-
dig1 donme momenti torkmetre kolu tizerindeki goster-
geden analog olarak okunmustur. Buradan elde edilen
maksimum dénme momenti agagidaki esitlik yardimiy-
la kesilme direnci olarak elde edilmistir (Okello, 1991).

=T/ [nd* (/2 + d/6)] 2

7: Topragm kesilme direnci (N/cm?)
T: Maksimum dénme momenti (Ncm)
d: Kanath kesici aletin ¢ap1 (cm)

h: Kanat yiiksekligi (cm)

Amonyak azotu kayb1 ol¢iimii giibre uygulamasin-
dan sonra gizilere kapatilan 1 m?lik (0.5x2 m) Plexy-
Glass malzemeden yapilmig tiineller araciligi ile va-
kumlu bir diizenekle yapilmistir (Sekil 2).

Sekil 2
Amonyak azotu kayb1 6l¢gme diizeni

Amonyak azotu kaybini dlgmek amaciyla, giibre
uygulamasindan hemen sonra buharlagan azotu toprak
yiizeyinden toplamak i¢in toprak yilizeyine bir riizgar
tiineli yerlestirilmis ve tiinel igerisindeki havay1 topla-
mak i¢in vakum diizenegi ¢alistirilmistir. Vakum diize-
negi Olglimler tamamlanana kadar stirekli ¢alistiriimis-
tir. Tiinelden vakum araciligi ile alinan hava ¢ikisa
yerlestirilmis icerisinde %3’liikk 100 ml Borik asit bu-
lunan siselerden (asit tuzagi) gegirilip ve hava igerisin-
deki azot bilesiklerinin yakalanmasi saglanmigtir. So-
nuglar laboratuarda titrasyon yontemiyle analiz edile-
rek azot degerleri belirlenmistir (Balsari ve ark., 2002;
Smith ve ark., 2000). Tiinelden havanin toplanmasi igin
kullanilan vakum pompast her bir tiinel i¢in bagimsiz
olarak ¢alismaktadir. Kullanilan pompanin hava debisi
10 I min™ olacak sekilde ayarlanmistir (Balsari ve ark.,
2002).

Amonyak azotu kaybmin 6l¢iimii boyunca 3., 6.,
12., 24. ve 48. saatlerde sise icerisindeki asit degistiri-
lerek amonyak azotu kaybi belirlenmistir (Thompson
ve Meisinger, 2004).

Sivi ahir giibresinin enjeksiyonu sirasinda kullani-
lan ayak tipi ve ¢alisma derinligine bagl olarak degisik
toprak profilleri olugmaktadir. Amonyak azotu kaybini
etkileyen faktdrlerden birisi olan bu unsur son derece
onemlidir. Amonyak kaybi agisindan degerlendirildi-
ginde, enjeksiyon sirasinda normal tarla yiizeyinden
daha asagida bir ¢izi birakiliyorsa (negatif tip) risk
faktorii, daha yukarida bir ¢izi birakiliyorsa (pozitif tip)
da yararl faktor unsurlan agiga ¢ikmaktadir (Sekil 3)
(Rahman ve ark., 2005).

50 - “
Taprak Yidim Acik cizi (W)
£ 254
%
= 0
g Risk bilgesi Risk faktart (F,)
g -25 - ,
=
i
g 507 Gibre seridi
501 Taoprak ¥idimi
= -
£ 25 /3-‘ f’\_‘
% Y e \.\-
= Yararl faktdr (Fg)
I
= -25 1
=
a
& -50 4 Gibre geridi
&
-75

-400 -300 -200 -100 0 100 200 300 400
Yatay toprak profili (mm)

Sekil 3
Negatif ve Pozitif tip toprak yiizey profili
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Giibrenin topraga enjekte edilmesi sirasinda ayagin
toprakta biraktig1 kesit profili profilmetre ile belirlen-
migtir. Profilmetre ile belirlenen yiizeyde, orijinal top-
rak yiizeyinden asagida veya yukarida kalan kisimlar
cetvel ile Ol¢iilmiis ve yararli_- risk faktorii degerleri
mm cinsinden hesaplanmistir.

Toprakta birakilan profile bagli olarak olusan yarar-
11 faktor ve risk faktorlerinin etkiledigi giibrenin buhar-
lasmaya maruz kalma indeksi asagidaki esitlikler yar-
dimiyla hesaplanmigtir (Rahman ve ark., 2005).

I, :ixloo

®)

Im : Giibre buharlasma indeksi (%)
F: Risk faktorii (mm)
d : Enjeksiyon derinligi (mm)

Denemelerde siv1 giibre topraga ii¢ farkli ayak tipi
(As: kazayagi-l, Ay: kazayagi-ll ve Az dar uglu ayak)
kullanilmis  ve denemeler ti¢ farkli enjeksiyon
derinliginde (D;: 5¢cm, Dy: 12.5 cm ve Ds: 20 cm) iig
tekerriirlii  olarak yiirGitilmistiir. Denemeler misir
ekilmis parsellerde gerceklestirilmistir.

3. Arastirma Sonugclar ve Tartisma

3.1. Uygulamalarin Toprak Yiizeyinden Meydana Ge-
len Azot (NHs-N) Kaywplarina Etkisi

Denemelerde kullanilan A; ayak tipi ile yapilan uy-
gulamalar sirasinda ii¢ farkli enjeksiyon derinliginde
belirlenen amonyak kayiplar1 Sekil 4’de verilmistir.

12 -
T 10 -
2
2 A1D1 y = 30,332 1031
g e R2=0,98
é A1D2 y =21,242x9%7
2 07 R?2=0,96
2
3 7 A1D3 y = 23,663x 1,164
c 4
3 R?=0,9291
©
>
S 5
€
<

0 : ‘ ‘ ‘ ‘

0 6 12 18 24 30 36 42 48
Uygulamadan sonra gegen siire (h)

Sekil 4

A; ayak tipine ait li¢ farkli enjeksiyon derinliginde
tespit edilen amonyak azotu kayiplar1

Sekil 4 incelendiginde A; ayak tipi ile {i¢ fakli en-
jeksiyon derinliginde agiga ¢ikan amonyak azotu ka-
yiplar1 goriilmektedir. A; ayak tipinde D;, D, ve Ds
enjeksiyon derinligi i¢in azot kayiplar1 sirasiyla; 17.73
kg ha, 13.93 kg ha™ ve 10.81 kg ha™ oldugu goriil-
mektedir. Parsellere uygulanan toplam azotun D,, D,
ve D; enjeksiyon derinligi igin sirasiyla; %8.9, %7 ve
9%035.4’{iniin buharlasarak kayboldugu anlasilmaktadir.

Denemelerde kullanilan A, ayak tipi ile yapilan uy-

gulamalar sirasinda ii¢ farkli enjeksiyon derinliginde
belirlenen amonyak kayiplar1 Sekil 5’de verilmistir.
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Sekil 5

A, ayak tipine ait {i¢ farkli enjeksiyon derinliginde
tespit edilen amonyak azotu kayiplari

Sekil 5 incelendiginde A, ayak tipi ile {i¢ fakli en-
jeksiyon derinliginde agiga ¢ikan amonyak azotu ka-
yiplar1 goriilmektedir. A, ayak tipinde D;, D, ve Ds
enjeksiyon derinligi i¢in azot kayiplar1 sirasiyla; 18.95
kg ha, 13.21 kg ha™ ve 9.43 kg ha™ oldugu goriilmek-
tedir. Parsellere uygulanan toplam azotun D, D, ve D3
enjeksiyon derinligi icin sirasiyla; %9.5, %6.6 ve
%4.7’sinin buharlagarak kayboldugu anlagilmaktadir.

Denemelerde kullanilan Az ayak tipi ile yapilan uy-
gulamalar sirasinda ii¢ farkli enjeksiyon derinliginde
belirlenen amonyak kayiplari Sekil 6°da verilmistir.

Sekil 6 incelendiginde Az ayak tipi ile {i¢ fakli en-
jeksiyon derinliginde agiga ¢ikan amonyak azotu ka-
yiplar1 goriilmektedir. A; ayak tipinde D;, D, ve Ds
enjeksiyon derinligi i¢in azot kayiplar1 sirasiyla; 23.80
kg ha®, 15.08 kg ha™ ve 11.17 kg ha™ oldugu goriil-
mektedir. Parsellere uygulanan toplam azotun D,, D,
ve D3 enjeksiyon derinligi igin sirasiyla; %11.9, %7.5
ve %5.6’sinin NH;-N seklinde kayboldugu anlagilmak-
tadr.
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Denemeler sirasinda D, enjeksiyon derinligi i¢in {i¢
farkli ayak tipinde belirlenen amonyak kayiplar1 Sekil
8’de verilmistir.
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Sekil 6

A; ayak tipine ait li¢ farkli enjeksiyon derinliginde
tespit edilen amonyak azotu kayiplari

Denemeler sirasinda D; enjeksiyon derinligi i¢in ii¢
farkli ayak tipinde belirlenen amonyak kayiplar1 Sekil
7’de verilmistir.
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Sekil 7

D; enjeksiyon derinligi i¢in {i¢ farkli ayak tipinde tespit
edilen amonyak azotu kayiplari

Sekil 7 incelendiginde D; enjeksiyon derinligi ile {i¢
fakli ayak tipinde aciga ¢ikan amonyak azotu kayiplari
goriilmektedir. D; enjeksiyon derinliginde uygulanan
giibrenin 20.16 kg ha™’nin kayboldugu goriilmektedir.
Parsellere uygulanan toplam azotun yaklasik %10.1°1
buharlagarak kaybolmustur.
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Sekil 8

D, enjeksiyon derinligi igin ti¢ farkl ayak tipinde tespit
edilen amonyak azotu kayiplari

Sekil 8 incelendiginde D, enjeksiyon derinligi ile iig
fakli ayak tipinde aciga ¢ikan amonyak azotu kayiplar
goriilmektedir. D, enjeksiyon derinliginde uygulanan
giibrenin 14.07 kg ha™nin kayboldugu gériilmektedir.
Parsellere uygulanan toplam azotun yaklasik %7’si
buharlasarak kaybolmustur.

Denemeler sirasinda D3 enjeksiyon derinligi igin ii¢
farkli ayak tipinde belirlenen amonyak kayiplart Sekil
9’da verilmistir.
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Sekil 9

D, enjeksiyon derinligi i¢in ii¢ farkli ayak tipinde tespit
edilen amonyak azotu kayiplar1
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Sekil 9 incelendiginde D3 enjeksiyon derinligi ile g
fakli ayak tipinde ag1a ¢ikan amonyak azotu kayiplari
goriilmektedir. D3 enjeksiyon derinliginde uygulanan
giibrenin 10.47 kg ha’nin kayboldugu goriilmektedir.
Parsellere uygulanan toplam azotun yaklasik %5.2’si
buharlagarak kaybolmustur.

Sekil 4 - 9 genel olarak incelendiginde toplam
amonyak azotu kaybinin yaklasik %45°i ilk ii¢ saat
icinde, %70’1 ise ilk 6 saat icerisinde meydana geldigi
goriilmektedir. Smith ve ark. (2000) ve Thompson ve
Messinger (2004) amonyak azotu kaybinin uygulama-
dan sonraki ilk giin igerisinde ve ilk saatlerde maksi-
mum diizeyde oldugunu, Huijsmans ve ark. (2001)
uygulama sekline bagli olarak en fazla amonyak azotu
kaybinin birinci saatte meydana geldigini, Misselbrook
ve ark. (2002) de uygulamadan sonra meydana gelen
toplam kaybin %50’den fazlasi ise ilk bes saat igerisin-
de meydana geldigini ifade etmislerdir.

Denemelerde tesbit edilen toplam azot kayiplarina
uygulanan varyans analizi Tablo 4’de ve onemli ¢ikan
parametrelere uygulanan LSD testi sonuglar1 da Tablo
5’de verilmistir.

Tablo 4

Denemelerde tespit edilen azot kayiplarina uygulanan
varyans analiz sonuglar1

Tablo 5

Denemelerde tespit edilen amonyak azotu kayiplarina
uygulanan LSD testi sonuglari

Amonyak azotu kaybi (kg N ha™)

Ayak A, A, Az Genel
tipi Ort. Ort. Ort. Ort.
Derinlik

D, 17.73b 18.94b 23.80a 20.16a
D, 13.93cd 13.21d 15.08c 14.07b
D 10.81e 9.43f 11.17e  10.47c

Gn.Ort. 14.16b 13.86b 16.68a

LSD (Avyak tipi ve derinlik) : 0.7059
LSD (ayak X derinlik) : 1.223

V.K. S.D. KT. K.O. F

Tekerrir 2  59.672  29.836  214789.219
Yil(A) 1  0.000 0.000  0.49
Hata-1 2 0.000 0.000

Ayak 92196  46.098  77.0638**
tipi (B)
AXB 2 0001 0000  0.0005
Giib.Uyg.

Derinligi 2 849.820 424.910 710.3384**
©)

AxC 2 0.001 0.001 0.0008

BxC 4 70.261 17.565  29.3643**
AxBxC 4 0.001 0.000 0.0004
Hata 32 19.142 0.598

GENEL 53 1091.093

**P<0.01 *P<0.05

Uygulamalar sirasinda belirlenen toplam azot ka-
yiplarina uygulanan varyans analizi sonuglarma gore;
ayak tipi, giibre enjeksiyon derinligi ve ayak tipi x
giibre enjeksiyon derinligi interaksiyonunun amonyak
azotu kaybi iizerine etkili oldugu, yillar arasindaki
farkin ise istatistiki anlamda 6nemsiz oldugu goriil-
mektedir (Tablo 4).

Tablo 5 incelendiginde ayak tipleri arasindaki fark
istatistiki olarak énemli bulunmus ve en fazla amonyak
azotu kayb1 Az ayak tipinde 16.68 kg ha™, en az amon-
yak azotu kaybi ise A, ayak tipinde 13.86 kg ha™ ola-
rak tespit edilmistir. Azot kayiplar1 giibre enjeksiyon
derinlikleri bakimmdan kiyaslandiginda, giibre enjek-
siyon derinliginin amonyak azotu kaybini etkiledigi
goriilmektedir. En fazla amonyak azotu kaybi D; en-
jeksiyon derinliginde 20.16 kg ha™, en az amonyak
azotu kaybi ise D; ayak tipinde 10.47 kg ha™ olarak
gozlenmistir.  Enjeksiyon derinliginin  artmasinin
amonyak azotu kaybi azot kaybini azalttig1 sdylenebi-
lir.

Avyak tipi X giibre enjeksiyon derinligi interaksiyo-
nu incelendiginde A;D; ile A;D; kombinasyonu ve
AD, ile A;D, kombinasyonu amonyak azotu kaybi
bakimindan istatistiki olarak benzer sonuglari goster-
mistir. Genel olarak A; ayak tipine ait kombinasyonlar-
la A, ayak tipine ait kombinasyonlar benzer guruplarda
yer alirken Aj ayak tipine ait kombinasyonlar digerle-
rinden ayrilmaktadir. Benzer sekilde D3z kombinasyon-
lar1 da benzer guruplarda yer alirken diger iki derinlige
ait kombinasyonlarin farklilik gosterdigi goriilmekte-
dir.

Amonyak azotu kaybi1 bakimmdan en iyi sonuglar,
diger bir ifade ile en az amonyak azotu kaybinin mey-
dana geldigi kombinasyonlar sirasiyla; A,;D3, A;D3 ve
A3D; kombinasyonlaridir. Sonuglar genel olarak deger-
lendirildiginde A, ayak tipinde ve D3 enjeksiyon derin-
ligi amonyak azotu kaybi bakimindan en iyi sonuglar1
veren kombinasyondur denilebilir.
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3.2. Risk Faktoriine (Fy) ve Yararl Faktore (Fy) Bagl
Giibre Buharlasma Indeksi (I,) Sonuglar:

Tim caligma kombinasyonlarindan agiga ¢ikan ca-
lisma risk faktorii (F;) ve hesaplanan buharlasma in-
deksleri Tablo 6'da verilmistir.

Tablo 6

Risk Faktériine (F,) Bagli Giibre Buharlagma Indeksi
(Im) Sonuglar1

Caligma Risk Faktorii Buharlasma
komb. (mm) indeksi (%)
AD; -15 30.0
A.D; -22.5 18.0
A;D; -35 175
A,D, -10 20.0
A;D; -12.5 10.0
A;D; -25 125
AsD; -41.5 83.0
AsD, -37.5 30.0
A;D; -30 15.0

Uygulamalar sirasinda aciga cikan risk faktoriine
bagli olarak hesaplanan giibre buharlagma indeksi (Iy)
Sekil 10°da verilmistir.

90 - D,

75
60 -
45
30

15

Giibre buharlasma indeksi (%)

Enjeksiyon ayak tipleri

Sekil 10

Calisama kombinasyonlart i¢in hesaplanan giibre bu-
harlagsma indeksi degerleri

Tablo 6 ve Sekil 10 incelendiginde en biyiik I, de-
geri %83 olarak A3;D; kombinasyonunda tespit edilmis-
tir. Bu kombinasyonu sirasiyla AzD, ve A;D; kombi-
nasyonlar1 takip etmektedir. En kiigiik Im degeri ise
%10 olarak A;D3; kombinasyonundan hesaplanmustir.
Giibre buharlagma indeksi ayak tipleri bakimindan
degerlendirildiginde A;, A, ve Az ayak tipleri i¢in
strastyla; %21.8, %14.2 ve %42.7 olarak belirlenmistir.
Benzer sekilde giibre buharlasma indeksi uygulama
derinligi bakimindan degerlendirildiginde D;, D, ve Ds

giibre uygulama derinlikleri igin sirasiyla; %44.3,
%20.2 ve %14.2 olarak belirlenmistir. Sonuglar ince-
lendiginde en biiyiik I, degerinin A; ayak tipinde ve D,
uygulama derinliginde olustugu tespit edilmistir.

Amonyak azotu kaybi ve giibre buharlagsma indeksi
sonuglar1 birlikte degerlendirildiginde; ayak genisligi-
nin artigina paralel olarak giibre buharlagma indeksinin
ve amonyak azotu kaybmin azaldigi soylenilebilir.
Ayak genigliginin artmas1 toprakta giibre i¢in daha
biiylik bir kanal agilacagi anlamina gelmekte ve toprak
— gilibre karigimmin daha iyi olmasma olanak sagla-
maktadir (Chen ve ark., 2001; Chen ve Tessier, 2001;
Koelsch, 1995; Rahman ve ark., 2004; Rahman ve
Chen, 2001; Warner ve Godwin, 1988). Toprakta olus-
turulan kanalin genis olmasi ve daha iyi toprak — giibre
karigimi, hem giibrenin bitki koklerine daha iyi ulasti-
rilmasimi hem de buharlagsmadan kaynaklanan amonyak
azotu kaybinin azalmasini saglamaktadir.

Giibre uygulama derinliginin artmasi buharlasma
indeksininin ve amonyak azotu kaybinin azalmasina
sebep olmustur. Enjeksiyon derinliginin artmasiyla
toprakta giibre daha derine birakilmakta ve giibrenin
lizeri daha kalin bir toprak tabakasiyla kapatilmaktadir.
Bu sonug risk faktériiniin de azaldigi anlamina gelmek-
tedir. Rahman ve ark. (2005) ayak genisligi ve giibre
uygulama derinliginin artmasi sonucu risk faktoriiniin
azaldigini ve buna baglh olarak da giibre buharlagsma
indeksinin ve amonyak azotu kaybinin azaldigini ifade
etmislerdir. Denemelerde elde edilen risk faktori, giib-
re buharlagma indeksi ve amonyak azotu kayb1 degerle-
ri ayak tipi ve enjeksiyon derinligi yonleriyle literatiir-
de belirtilen sonuglara benzerlik gostermektedir (Rah-
man ve ark., 2005; Koelsch, 1995; Nyord ve ark.,
2008; Ozbek ve ark., 2010).

Ulkemizde ilk defa sivi ahir giibresinin farkli yon-
temlerle topraga verilmesinin uygulama teknigine bagh
olarak misir verimine etkilerinin belirlenmesinin arasti-
rildigi bu c¢alismada elde edilen sonuglar su sekilde
Ozetlenebilir.

Ulkemizde sivi giibre uygulamasi smirli olup, ge-
nellikle tarlaya yiizeysel uygulama seklinde yapilmak-
tadir. Bu uygulama sekli %90’lara ulasan amonyak
azotu kaybina ve 6nemli 6l¢giide gevre problemine ne-
den olmaktadir. Bu calismayla sivi ahir giibresinin
topraga enjeksiyon seklinde uygulanmasi yapilmis ve
uygulamalardan meydana gelen azot kayiplarmin
%4.7...11.9 arasmda degisim gosterdigi belirlenmistir.
Sonuglar mevecut uygulamalarla kiyaslandiginda énem-
li avantajlar saglanmistir.

Aragtirmada, amonyak azotu kaybmi etkileyen
onemli unsurlardan olan risk faktériintin (F;) 10...41.5
mm arasinda ve risk faktoriine bagh olarak hesaplanan
giibre buharlagma indeksinin (Ir,) de %10...83 arasinda
degisim gosterdigi tespit edilmistir. En biiytik I, dege-
rini AsD; kombinasyonundan elde edilirken, en kiigiik
I degeri ise A,D3 kombinasyonundan belirlenmistir.

Ayak genisliginin ve derinliginin artmasi amonyak
azotu kaybin1 azaltmaktadur.
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Sivi ahir giibresi enjeksiyonunda, genisligi fazla
olan ayaklar yerine orta genislikteki ayaklarin kulla-
nilmasmm ve orta enjeksiyon derinliklerindeki (12.5
cm) ¢alismalarin amonyak azotu kaybi agisindan yarar-
11 olacagi kanaatindeyim.
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Fatty acid composition of Acanthoscelides obtectus adults which were exposed
to low temperature (+4°C) for 10, 20 and 30 days were investigated.
A. obtectus were reared in condition of 28 + 2°C and 65 + 5% relative humidity
and dark until they were adult and beans were used as feed. The fatty acid
compositions of triacylglycerol that were extracted from whole body of adult
A. obtectus were analyzed using gas chromatography. It was determined that
total fatty acid compositions of adults were composed of C12:0-C21:0 fatty
acids. The major components determined in samples were oleic acid
(C18: 109), palmitic acid (C16: 0) and linoleic acid (C18: 206). It was showed
that oleic acid (59.56-61.74%), palmitic acid (16.36-18.02), linoleic acid
(7.21-8.38%) and stearic acid (6.29-7.34%) constituted the major part of fatty
acid compositions of adult. The results obtained from fatty acid composition
analyses revealed that the decrease in percentage of total saturated fatty acid
(SFA) was accompanied by increase in percentage of total monounsaturated
(MUFA) fatty acids at low temperature.

1. Introduction

The common bean Phaseolus vulgaris (L.) is one of
the most commonly used vegetables in human nutrition
worldwide and is of the main sources of protein, par-
ticularly in developing countries (Lopes et al., 2015).
Bruchids encompass a group of approximately 1700
insect species (Johnson et al., 2004). However attack
by bruchids (Coleoptera: Chrysomelidae) during stor-
age compromises the quality and commercial value of
beans. Acanthoscelides obtectus (Say) is one of the
major insect pests affecting the common bean (Hag-
strum and Subramanyam, 2009). The bean weevil
causes significant damage to haricot-bean and bean.
Larvae usually eat the pod contents completely, de-
creasing the yield by 50-60%. Partially damaged grains
lose their germinating power and taste quality. The pest
damages grain in both field and storehouses, becoming
rather harmful. Control measures include keeping the
temperature below zero in storehouses, fumigation, and
insecticide treatments in fields. The most favorable
conditions for insects are the temperatures 27-29°C

* Corresponding author email: hcetin@selcuk.edu.tr

(beetles), 24-27°C (larvae) and 22-26°C (pupa). Higher
and lower temperatures cause a decrease of fecundity.
A. obtectus very sensitive to temperatures below zero.
The bean weevil prefers high humidity, 80-88%
(Anonymous, 2016), cooler climates at higher eleva-
tions and thus can be found in mountainous and sub-
tropical regions (Cardona, 1989).

Lipid in the form of triacylglycerol is the most
common energy reserve (Beenakkers et al., 1981) and
its accumulation prior to dormancy is documented in
many insect species (Adedokun and Denlinger, 1985).

Many poikilothermic animals adapt to changing en-
vironmental temperatures by modifying the degree of
unsaturation of their lipids. At low ambient tempera-
tures, the proportion of unsaturated, saturated fatty
acids increases in phospholipids to maintain cell mem-
brane fluidity and normal cellular functions (Hazel,
1995; Hazel and Williams, 1990). Two major metabol-
ic compensation mechanisms exist. First, short-chain
PLFAs result in higher membrane fluidity than long-
chain PLFAs, leading to temperature induced changes
in the ratio of C16 to C18. Second, unsaturated PLFAs
result in more fluidity than saturated PLFAs, therefore
the Unsaturation Index (UIl) increases with lower tem-
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perature (Hazel and Williams, 1990). Also temperature,
insect's age and gender, biological factors such as diet
and activity, adult time affect the fatty acid composi-
tion (Cohen, 1990). Effects of temperature on fatty
acids composition in different stages of insect life cycle
were mostly studied, for example in Melanogryllus
desertus Palas (Bozkus, 2003). It has been found that
many insects have adapted by increasing the unsaturat-
ed fatty acid to saturated fatty acid ratio during cold
acclimation (Bennett and Lee, 1997). According to
Atapour et al. (2007) saturated fatty acids significantly
decreased and conversely unsaturated fatty acids in-
creased from August (pre-diapause) to October (initia-
tion of diapause) for Chilo suppressalis (Lepidoptera:
Pyralidae).

Laboratory studies has to be carried out to fight
against this insect species. To develop or improve a
fight against these species in laboratory conditions,
physical and biological characteristics, including nutri-
tional, reproductive and metabolic needs must be
known very well. This study was conducted to investi-
gate the effects of a warehouse at low temperatures on
fatty acid composition of A. obtectus adults.

2. Materials and Methods

Acanthoscelides obtectus were reared in condition
of 28 £ 2°C and 65 £ 5% relative humidity and dark
until they were adult and beans were used as feed.
Newly hatched adults of A. obtectus were carefully
separated and four groups were set for experimental
trials. Each group was represented by 10 individuals of
A. obtectus. The trials were carried out as three sets in
parallel for each time-period tested. Newly hatched
adults in control group were placed into tubes with
chloroform/methanol (2:1, v/v) and then they were
stored in a freezer until the analysis day. As mentioned
earlier, for each time period, a group was formed with
10 individual adults and three identical sets of each
group were prepared. These groups were kept at 4°C
for 10, 20 and 30 days to reveal effect of temperature
on fatty acid composition of A. obtectus.

Experimental groups were placed into plastic cups
whose bottom was covered with onionskin paper and
lids were covered with one layer of cheesecloth. Then
they were kept at 4°C cooler. In this way, these groups
were subjected to low temperature for 10, 20 and 30
days, respectively. At the end of each experimental
group of low temperature applications was taken from
deep milling separately and were put in vials, and then
chloroform / methanol mixture was added. This group
was stored in a freezer until the analysis day. At the
beginning of each analysis, the samples were allowed
to equilibrate to room temperature and homogenized in
chloroform/methanol mixture (2/1, v/v). Samples of
species were extracted by a method suggested by Folch
et al., (1957) and they were transesterified with BFs.
methanol (Moss et al., 1974). Methyl esters of fatty

acids were analyzed by using a HP Agilent 6890N
model gas chromatograph, equipped with a flame ioni-
zation detector and fitted with DB-23 capillary column
(60 m, 0,25 mm i.d. and 0,25um). Injector and detector
temperatures were kept at 270 and 280°C, respectively.
Column temperature program was 190°C for 35 min
and then increased at a ratio of 30°C/min up to 220°C
where it was maintained for 5 min. Identification of
normal fatty acids was carried out by comparing sam-
ple FAME peak relative retention times with those
obtained for Alltech standards. Results were expressed
as relative percentages of FID response area. Each
reported result was presented as the average of three
results obtained by GC analysis. The results were
presented as means+SD.

3. Results and Discussion

The fatty acid compositions of the A. obtectus
adults subjected to low temperature were determined
by a gas chromatographic method. Fatty acid composi-
tions of the experimental group and control group are
given in Table 1.

Based on analysis, fatty acid composition varied
from C12:0 to C21:0.The results showed that oleic acid
(C18: 1®9), palmitic acid (C16: 0) and linoleic acid
(C18: 2w6) were highly detected fatty acids in experi-
mental groups. Studies conducted with the various
orders of insects have been reported that the overall
fatty acid structure is composed of 10-20 carbon fatty
acids (Thompson, 1973). In this study, the fatty acid
composition ranging from C12:0 to C21:0 was deter-
mined for A. obtectus.

In total, 16 fatty acids were determined in fatty acid
composition. Oleic fatty acid (C18:1) and palmitic acid
(C16:0) were determined as dominant fatty acid, in
both experimental group and control group. Oleic acid
is energetically more favorable (to manufacture) than
linoleic acid (one less double bond).Hence insects that
upregulate oleic acid rather than linoleic acid for adap-
tation to low temperatures may be preserving finite
energy reserves while still gaining the benefit of a wide
window of fluidity (Cakmak, 2010). Other fatty acids
have been identified and determined as percent and
they were less than percentage of dominant ones. These
were myristic acid (C14:0), stearic acid (C18:0), pal-
mitoleic acid (C16:1), and linolenic acids (C18:3).

In the control group total percentage of monoun-
saturated fatty acids (MUFA) was determined as
61,60%, on the other hand for 10, 20 and 30-day exper-
imental groups the values, were found as 62,16%,
61,95% and 63,00%. For the total amount of polyun-
saturated fatty acids (PUFA), the largest proportion
(14,06%) was detected for the 20-day experimental
group at low temperature, while the lowest ratio
(12,61%) was determined for 30-day experimental
group. The 20-day experimental group (14,06%) exhib-
ited the highest increase in the percentage of total pol-
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yunsaturated fatty acids in overall experimental groups.
The fatty acid composition of insects varies depending
on temperature changes. The results have shown the
relationship between the temperature and degree of

saturation of fatty acid. According to our results, the
low temperature led to increase in the level of unsatu-
rated fatty acid. This result is consistent with literature
(House et al., 1958).

Table 1. Fatty acid composition of Acanthoscelides obtectus (Say) adults at different times exposed to 4 °C

Fatty acid composition (%)

The exposure time for adults at 4 °C (day)

Fatty acids
Control
10 20 30
C12:0 0.09+0.00 0.27+£0.21 0.09+0.06 0.07+0.03
C14:0 0.27 £0.01 0.96+0.80 0.42+0.12 0.36+0.09
C15:0 0.07+0.01 0.09+0.06 0.08+0.03 0.04+0.01
C16:0 17.47+1.36 18.02+1.46 16.52+0.22 16.36+0.63
C17:0 0.70+0.51 0.11+0.05 0.08+0.03 0.08+0.02
C18:0 6.29+0.68 6.94+1.19 6.57+0.71 7.34+0.64
C21:0 0.05+0.00 0.02+0.01 0.03+0.02 0.03+0.02
YSFA* 24.94+2.42 24.20+1.31 23.99+0.94 24.38+1.14
Cl4:1e5 0.04+0.03 0.08+0.06 0.04+0.03 0.05+0.04
C15:1 05 0.03+0.02 0.12+0.11 0.08+0.07 0.14+0.11
C16:1 o7 0.68+0.27 0.89+0.08 0.68+0.07 0.66+0.08
C17:1 08 0.18+0.03 0.05+0.01 0.06+0.02 0.05+0.01
C18:1 09 60.66+1.77 59.56+2.38 61.01+0.61 61.74+1.60
YXMUFA* 61.60+1.64 62.16+0.68 61.95+0.71 63.00+2.00
C18:2 w6 7,79+0.88 7.21+0.84 8.38+0.61 7.39+0.66
C18:3 06 0.02+0.01 0.01+0.01 0.01+0.00 0.02+0.01
C18:3m3 4.35+0.15 5.62+0.57 5.74+0.40 5.24+0.38
C20:2 06 1.30+1.02 0.05+0.02 0.21+0.19 0.45+0.53
YPUFA* 13.47+0.17 13.69+0.68 14.06+0.30 12.61+0.88
Ym3 4.35 5.62 5.74 5.24
Y m6 9.11 7.27 8.60 7.86
Y ®3/6 1.61 0.99 0.99 1.61

®Average of three lots analysed.
*Values reported are means+SD.

Control group and experimental groups at low tem-
perature formed same highest percent fatty acids in
fatty acid composition. Saturated (SFA), unsaturated
(MUFA) and polyunsaturated fatty acids (PUFA) in
experimental groups were not demonstrated a noticea-
ble difference among them. But, for 30-day-group kept
at low temperature, the lower percentage of polyun-
saturated fatty acids was obtained compared to other
groups. The percentage of saturated fatty acids de-
creased relative to the control group, and the percent-
age of unsaturated fatty acids was increased in all test
groups. The highest percentages of unsaturated fatty
acids were detected only in fatty acid composition of
30-day group. The total percentages of polyunsaturated
fatty acids were detected as highest for 20-day low

temperature group. Time-dependent increase was ob-
served in other experimental groups.

We also found that the composition of SFAs and
MUFAs in A. obtectus adult was significantly affected
by lower temperature. It has been demonstrated that
increasing of PUFAs in total contents and their compo-
nents will have some important impact in insect physi-
ology at low temperatures. The increase of UFAs is
related to maintenance of an appropriate fluidity of
depot lipids to make them available as energy re-
sources ( Joanisse and Storey, 1996). It has been found
that many insects have adapted by increasing the un-
saturated fatty acid to saturated fatty acid ratio during
cold acclimation (Bennett and Lee, 1997). According
to Atapour et al. (2007) saturated fatty acids signifi-
cantly decreased and conversely unsaturated fatty acids
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increased from August (pre-diapause) to October (initi-
ation of diapause) for Chilo suppressalis (Lepidoptera:
Pyralidae).

Many poikilothermal animals adapt to changes in
environmental temperatures by modifying the degree
of unsaturation of their lipids. At low ambient tempera-
ture, the proportion of unsaturated fatty acid is changed
Saturated fatty acids increase in phospholipids to main-
tain cell membrane fluidity and normal cellular func-
tions (Hazel and Williams, 1990). This study has
shown that the composition of saturated and unsaturat-
ed fatty acids in lipids of A. obtectus was influenced by
storage temperature of 4°C.

The accumulation of lipids, particularly the unsatu-
rated fatty acids (UFAS), is believed as one of the ma-
jor contributing factors to cold-hardiness. In general,
the content of UFAs in organism increases whereas
those of saturated fatty acids (SFAs) decreases with
decline in temperature and it is closely associated with
their cold-resistance. This phenomenon had been re-
ported in organisms, such as some bacteria, algae,
protozoa, plants and fishes (Thompson, 1989; Murata
etal., 1992; Zou et al., 2010)

Low temperature acclimation also caused a de-
crease in the amounts of palmitic acid (16:0) (20 and
30 day application) and increase in the amounts of
oleic (18:1) (61.01% for 20 day, 61.74% for 30 day)
and linolenic acid (18:3w 3) 5.62% for 10 day, 5.74%
for 20 day, 5.24% for 30 day) in TG fraction. Increases
in monounsaturated fatty acids, caused by storing at
low temperature (4°C) were attributable to a significant
increase in oleic acid in the lipids fraction. The increase
in PUFA at reduced temperatures was attributable to
significantly greater percentages of linoleic and lino-
lenic acid in total lipids.

Many studies that examine changes in phospholip-
ids due to cold acclimation or diapause in insects report
that 18:2w-6 is the FA that increases for winter cli-
mates (Kostal et al., 2003). In our study it was seen that
20-day low-temperature applications of these fatty
acids (8.38%). Linoleic acid is the precursor for eico-
sanoids, which play an important role in insect physi-
ology. They influence reproduction, mediate cellular
immune response and are involved in temperature
regulation (Stanley-Samuelson and Nelson, 1993). In
addition, the amount of linoleic acid may be altered to
maintain membrane fludity at different environmental
temperatures. Our study showed that proportion of
unsaturated fatty acids were notably changed during
low temperature and they were associated with increase
in freeze tolerance capacity.
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olmayan Ornekleme tekniklerinden amagli 6rnekleme teknikleri icerisinde
bulunan odlgiit 6rnekleme yontemi kullanilmustir. Esas olarak “Karsit Durum
Etki Degerleme Yontemi” kullamilarak, MEAD alt programi i¢in “Miidahalenin
Net Etkisi Nedir?” sorusuna cevap aranmustir. Sonug olarak, MEAD alt prog-
ramindan yararlanan {reticilerin, bu programdan yararlanmayan {ireticilere
gore igletmelerinde; toplam personel istihdami, tarimsal iiriin {iretim kapasitele-
ri ve tarimsal gelirdeki artig gibi birgok olumlu etkiye sahip olduklari tespit
edilmigtir.

Assessment of Impact of Rural Development Investments Support
Programme: Evidence from Konya Region

ARTICLE INFO

ABSRACT

Acrticle history:

Received :10.05.2017
Accepted :13.04.2017

Keywords:

Difference in difference
Treatment group
Comparison group
Propensity scores

Grant scheme

Policy making

In this study, impacts of “Supporting of Purchasing of Machine-Equipment
(SPME)” subprogramme implemented in Konya region, including Rural De-
velopment Investments Support Programme (RDISP), are evaluated, problems
and also possible solution recommendations are tried to constitute. In the re-
search, survey study is carried out with 193 producers totally, applied to bene-
fit from SPME sub-programme in 2011, while 122 of those could benefit from
these support, and 71 of those couldn’t benefit from the program in 2011 year
in Konya region. Meanwhile defining the sample population among total pro-
ducers, the sampling method in purposive sampling techniques among sam-
pling methods that are not probabilistically is used. Essentially, inquired for
answer the question “What is the Net Effect of Intervention?” for SPME sub-
programme using “Counterfactual Impact Evaluation”. However, producers
taken and not taken support from SPME subprogramme are assessed debating
different factors. Finally, the producers who could benefit from SPME subpro-
gramme have many positive indicators such as total personal employment,
agricultural crop production capacity, and agricultural income compared to the
producers who couldn’t benefit from this programme.
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Kisaltmalar

KKYDP : Kursal Kalkinma Yatirimlarinin  Desteklenmesi
Programu

MEAD : Makine Ekipman Alimlarinin Desteklenmesi

SPME : Supporting of Purchasing of Machine-Equipment

RDISP : Rural Development Investments Support Programme

GTHB : Gida, Tarim ve Hayvancilik Bakanlig:

UKKS : Ulusal Kirsal Kalkinma Stratejisi

1. Giris

Ulusal Kirsal Kalkinma Stratejisi (UKKS)’nde be-
lirtildigi gibi kirsal kalkinma, en genel tanimiyla, kirsal
alanda yasayan fertlerin ekonomik ve sosyal refahi ile
yasam kalitesini artirma siirecidir. Kirsal alandaki te-
mel ekonomik faaliyetin tarim olmasi nedeniyle, bu
politikanin sektdrel boyutu tarim politikalarma konu
edilmektedir (TCRG, 2015). Diinya genelinde oldugu
gibi, tilkemizde de kirsal kalkinmanin farkli boyutlarda
gerceklestirilebilmesi igin, birgok politika araci ve
yontem kullanilmis olup, bu siirecin, gelisen ve degisen
yasam kosullar1 ve teknoloji diizeyi ile birlikte devam
etmekte oldugu ifade edilebilir.

Etkisinin degerlendirilmeye caligildign Kirsal Kal-
kinma  Yatirimlarmin ~ Desteklenmesi ~ Programi
(KKYDP), ulusal kaynaklarla yiiriitilen destekleme
faaliyetleri icerisindeki “kirsal kalkinma amach tarim-
sal destekler” boliimiinde yer almaktadir. KKYDP’nin
amaglar1 sunlardir (TRGM, 2015): (i) Kirsal alanda
gelir diizeyinin yiikseltilmesi ile alternatif gelir kaynak-
larinin olusturulmasi; (ii) Tarimsal pazarlama alt yapi-
sinin gelistirilmesi; (iii) Tarimsal makine kullanilmasi-
nin artirilmasi; (iv) Gida giivenliginin giliclendirilmest;
(v) Basingli sulama sistemlerinin yayginlastirilmas;
(vi) Yiriitilmekte olan kirsal kalkinma projeleri etkin-
liklerinin artirilmasi; (vii) Kirsal toplumda belirli bir
kapasitenin olusturulmasi; (viii) Tarimsal iretim ve
tarimsal sanayi entegrasyonunun saglanmasi icin kiigiik
ve orta Olgekli isletmelerin desteklenmesi. Hibe destegi
konular1 da iki alt baslik altinda incelenebilir. Bunlar,
“ekonomik yatirimlar ve makine ekipman destekleri-
dir”. Ekonomik yatirimlar igerisinde; tarimsal iiriinlerin
islenmesi, depolanmasi ve paketlenmesine yonelik
olarak yeni yatirim tesisleri, kapasite artirimi ve tekno-
loji yenilenmesi, kismen yapilmig yatirimlarm tamam-
lanmast bulunmaktadir. Yine ekonomik yatirimlar
icerisinde; alternatif enerji kaynaklar1 kullanan seralar,
jeotermal, biyogaz, giines ve rilizgar enerjisi iretim
tesisleri, koyun, ke¢i ve manda agil yapimi desteklen-
mektedir. Makine ekipman destekleri igerisinde ise;
alet ekipman alimlar1 ve tarla ici sulama destekleri
bulunmaktadir.

Etki degerlemesinin yapildigi makine ekipman
alimi hibe desteklerinin dagilimi ve maddi biiyiikliigii,
Tiirkiye’de olduk¢a 6nemli bir diizeye ulagmistir (Ci-
zelge 1).

Tiirkiye’de oldugu gibi, Avrupa Birligi (AB) ve
diinya genelinde, uygulanmakta olan c¢esitli destek
mekanizmalarmin etkisini 6lgmek ve gelecekte uygula-
nacak olan programlarin basarisini arttirabilmek igin
¢ok yonlii aragtirmalar ve yaklagimlar ortaya konmaya
calisilmaktadir. Diinya Bankasi (World Bank), Deve-
lopment), Avrupa Komisyonu, dnemli bir sivil toplum
kurulusu olan OXFAM (Oxford Committee for Famine
Relief) gibi tarim ve kirsal kalkinmaya fon saglayan
baslica kurum ve organizasyonlar tarafindan, operas-
yonel proje kilavuzlarinin hazirlanma siirecinde, son
20-30 willik siire igerisinde, izleme ve degerlendirme
(monitoring and evaluation) konusunda, metodoloji ve
yaklagimlarm gelistirilmesine yonelik c¢alismalarin
desteklendigi ifade edilmektedir.

Van Dingenen (2009) tarafindan, Belgika’da, 2000-
2006 yillar1 arasinda uygulanan Kirsal Kalkinma Prog-
raminin etkisini degerlendirmek i¢in, Flaman Yonetim
Otoritesi (Flemish Managing Authority) tarafindan
yapilan bir ¢alisma, tutarli bir degerlendirme mimarisi
olarak incelenmistir. Caligma, derin bir anket ¢aligmasi
ile olusturulan kantitatif bir analiz ve uzman calistayla-
11 birlestirilerek gerceklestirilmistir. Arastirmada esas
olarak 16 ilgili parametre, li¢ tematik bilesen altinda
siiflandirilmistir. Bunlar: (i) tarimsal gida ekonomisi:
gelir, istihdam, tarimda, bahge bitkilerinde ve tarima
dayali gida sektoriinde isgiicii verimliligi ve kalitesi;
(i1) cevre, doga ve peyzaj: toprak, su, flora & fauna,
peyzaj, amonyak, sera gazlari, su tiiketimi ve giiriltii;
(iii) kirsal yasam kalitesi: dolayli istihdam, fiziksel
olanaklar, aktiviteler & hizmetler, fiziksel g¢evrenin
algilanan degeri.

Tarimsal Kalkinma i¢in  Uluslararasi  Fon
(IFAD=International Fund for Agricultural

Gertler ve ark. (2011) etki degerlemenin uygulama-
daki asamalarini ve yontemlerini detayli olarak incele-
mislerdir. Calismada, alternatif etki degerleme yontem-
leri igerisinde sonug zincirleri (results chains) yontemi-
nin en etkili yontemlerden biri oldugu vurgulanmstir.
Segilen performans gostergelerinin belirli, olgiilebilir,
katki verebilir, gergekei ve hedefe yonelik olmasi ge-
rektigi belirtilmistir. Bu da SMART (specific, measu-
rable, attributable, realistic, targeted) kisaltmasi ile
yapildig: ifade edilmistir. Etki degerleme ¢alismalarin-
da, giivenilir ve kesin sonuclara ulasabilmek i¢in esas
olarak iki konseptin incelenmesinin faydali olacagi
belirtilmistir. Bunlar; nedensel ¢ikarimi (casual effect)
ve karsit durum etki degerlemedir (counterfactuals).
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Cizelge 1
23.10.2015 Tarihi Itibariyle KKYDP Destegi Kapsaminda Dagitilan Makine Ekipmanlarin Dagilimi

Makine-Ekipman Tiirii Adet Hlb(eT{L)ltan Makine-Ekipman Tiirii Adet HleT{l;tarl
Aniza dogrudan ekim makinesi 752 6979049  Motorlu tirpan 28804 16761287
Aricilik makine ve ekipmani 1373 1734486  Pamuk toplama makinesi 169 4575880
Bahge traktorii 420 8996984  Pancar sokiim makinesi 2848 41936587
Balik¢1 gemilerinde soguk depo 8 227469  Patates sokiim makinesi 1240 3849402
Balyalama makinesi 6181 115314238 Piilverizator 25475 49156142
Bigerbaglar 2337 15370532 Piilverizator kendi yiiriir veya traktorle ¢ekilen atomizor, sisleyiciler 13133 38039502

ve ulv. mak.

Canli balik nakil tank1 23 132857  Piilverizator sabit veya el arabasi ile taginan motorlu —tabancali m. 1142 1044556
Cayir bigme makinasi 15723 26349196 Riizgar makinesi 11 259135
Celtik fide dikim makinesi 3 62000 Sap pargalama makinasi 1992 6893128
Ciftlik giibresi dagitma makinasi 2944 15808891  Sap toplamali saman makinasi 3377 23693005
Dal pargalama makinesi 471 1873027  Seyyar siit sagim tinitesi 875 512103
Dip kazan 35 101733  Sira arasi ¢apa makinesi 3301 8838532
Diskli tirmik 11066 39487386 Silaj makinesi 6042 33010969
El traktorii ve ekipmanlari 45808 142392244 Soguk hava tesisatli tagima aract 482 15093550
Findik toplama makinesi 159 414381  Suirinleri igin buzlama makinesi 52 1201080
Findik veya musir kurutma 2 24549 Su iiriinleri i¢in kulugka dolabi 37 277428
makinast
File sistemi kurulmasi 176 3946554  Siit analiz cihaz 21 203951
Giines kolektorii 217 803137  Siit sagim {initesi ve sogutma tanki 16641 64854471
Hasat tablasi 251 4898051  Siit sogutma tanki 299 3983006
Hububat harman makinesi 4987 23542288 Tambur filtre 7 21717
Kanola hasat aparati 1 550 Tarim romorklari 1658 7192247
Kimyevi giibre dagitma makina- 4 2806 Tag toplama makinesi 745 10709960
s1
Koyun kirpma makinesi 258 198826  Toprak frezesi 6478 21147790
Lazerli tesviye aleti 319 3838375  Yem hazirlama araglari 5388 51883231
Mibzer 41313 163311740 Zeytin hasat makinesi 6096 12107549
Mini yiikleyici 3 86523
Basingli sulama 8897 128081757 Genel Toplam 270044 1121225834

Kaynak: GTHB, (2015). Gida, Tarim ve Hayvancilik Bakanlig1 Hizmeti¢i Egitim Toplantisi, Kasim 2015, Antalya.

Diger taraftan iilkemizde, kirsal kalkinma yatirimla-
rina yonelik desteklerin etkisinin belirlenmesine yone-
lik smirh sayida ¢alisma yapildig belirlenmis olmakla
birlikte, kirsal kalkinmaya yonelik destek ve politika
mekanizmalarini ortaya koymak icin de belirli sayida
calisma yapildig1 belirlenmistir (Ko6priilii, 2006; Cakar;
2007; Seving, 2008; Beycan, 2009; Tascioglu, 2011;
Demirbiik, 2013; Ors, 2013; Can ve ark., 2014; Asoglu
ve Binici, 2015; Giilgubuk ve ark., 2015). Bu ¢alisma-
lardan ozellikle Tascioglu (2011), Asoglu ve Binici
(2015) ve Giilgubuk ve ark. (2015) tarafindan yapilan
¢alismalarm, bu c¢alismanm ana amacmi olusturan,
kirsal kalkinma yatirimlarini destekleme program
ve/veya projelerinin etkilerinin belirlenmesi ile paralel-
lik gosterdigi belirlenmistir. Tagcioglu (2011) Tiirkiye
genelinde uygulanan KKYDP kapsaminda, Antalya,
Burdur ve Isparta illerinin i¢inde bulundugu Bat1 Ak-
deniz Bolgesi'nde s6z konusu programdan yararlanan
iireticilerin, Konjoint Analizi kullanilarak, bireylerin
tarimsal destekleri tercih etmelerinde etkili olabilecek 5
temel faktor; destekleme sekli, destekleme miktari
(oran1), destekleme alani, yatirim siiresi ve vergi mua-
fiyeti olarak belirlenmistir. Bireylerin destekleme ter-
cihinde en 6nemli faktoriin "destekleme alani" oldugu
ortaya ¢ikmustir. Ors (2013) tarafindan, Mevlana Kal-
kinma Ajansi tarafindan hazirlanan Kirsal Kalkinma

Mali Destek Programi’ndan destek alan proje sahiple-
rine kapsamli olarak hazirlanmis bir anket uygulanarak,
programin uygulanmasi sirasinda yasanan problemler
tespit edilerek, bunlarin ¢oziimiine yonelik bazi éneri-
ler gelistirilmistir. Asoglu ve Binici (2015) Sanliurfa ve
Diyarbakir illerinde, KKYDP (1-7. etap)’ndan faydala-
nan KOBI’ler ile gériisme yaparak, Sanlurfa’daki 71
isletmeye gore, Diyarbakir’da destekten faydalanan 49
isletme daha basarili bulunmustur. Proje Oncesinde
isletmelerin istihdam ortalamasi 6.53 iken, proje sonra-
sinda bu degerin 12.68 oldugu belirlenmistir. Giilgubuk
ve ark. (2015) ise Tarim ve Kirsal Kalkinmayr Destek-
leme Kurumu (TKDK) tarafindan 2011 yilinda yetki
devrinin alinmasindan bu yana desteklenen ve hayata
gecen proje sonuglarinin degerlendirilmesini yapmis-
lardir. Proje etki galigmalart; ekonomik, ¢evresel, ku-
rumsallagsma, teknolojik ve sosyo-kiiltiirel boyutta
gerceklestirilmistir.

Diger taraftan Meydan (2014) tarafindan, bu calis-
mada kullanilmis olan “Karsit Durum Etki Degerleme”
yontemi esas alinarak, cesitli Kalkinma Ajanslari tara-
findan saglanmis olan farkli desteklerin etki degerleme
calismasi yapilmistir. S6z konusu caligmada, “Karsit
Durum Etki Degerleme Yontemi” detayli olarak agik-
lanmustir.



19

Cobanoglu ve ark. / Selcuk J Agr Food Sci, (2017) 31 (1), 16-25

Bu c¢aligmanin ana amacini, KKYDP kapsaminda,
Konya ilinde uygulanmis olan makine ekipman alimi1
hibe destegi programimin etkisinin degerlendirilmesi,
sorunlar ve bunlara yonelik olasi ¢dziim Onerilerinin
gelistirilmesi olusturmustur.

3. Materyal ve Metot

3.1. Materyal

KKYDP kapsaminda bulunan, Makine ve Ekipman
Alimlarmin Desteklenmesi Programi etkisinin deger-
lendirilmesine yonelik olarak, Konya ilinde, baz yil
olan 2011 yil1 i¢in hibe destegi alan iireticiler miidahale
grubunu olustururken, ayni baz yilinda proje destegi
i¢in bagvurup da, destek almaya hak kazanamayan
reticiler ise Kkarsilastrma grubunu olusturmustur.
KKYDP’nmn etkisinin belirli bir siire i¢erisinde ortaya
cikacagl varsayimi ile KKYDP etkilerinin net olarak
belirlenebilmesine yonelik olarak, KK'YDP hibe deste-
gine basvurulup, bundan faydalanilmis olan yildan,
yaklasik olarak 2,5-3 yil sonrasma denk gelen bir do-
nemde, diger bir ifade ile bu ireticiler ile 2015 yilinda

yapilan anket calismasi ile karsit durum etki degerle-
mesi uygulamasi yapilmistir.

Bu calismada, iiretici anketleri yapilacak bireylerin
belirlenmesinde, olasiliga dayali olmayan o6rnekleme
tekniklerinden amagli drnekleme (purposive sampling)
teknikleri igerisinde bulunan olgiit 6rnekleme yontemi
kullanilmistir.  Olgiit 6rnekleme yonteminde temel
anlayig, onceden belirlenmis bir dizi 6l¢iitli kargilayan
biitiin durumlarin ¢alisilmasidir (Simsek ve Yildirim,
2013; Kahramanoglu ve ark., 2015). Calismada kulla-
nilan Olgiitler sunlardir: (i) Destek alan ve almayan
iireticilerin belirlenmesi, (ii) illere gore destek verilen
makine ekipman tirlerinin dagihmi (6rnegin pulluk,
romork, mibzer, piilverizator, giibreleme makinasi vb.)
ve yogunlugu, bunlar arasinda, ili temsil edecek diizey-
de 6rneklemenin belirlenmesi durumu, (iii) Ulagilabi-
lirlik ve glivenilir bilgi edinme. Konya ilinde, baz yil
olan 2011 yilinda KKYDP bagvuru durumu ve anket
yapilan tretici/yatirnmcilarin dagilimi agagida belirtil-
mistir (Cizelge 2). S6z konusu veriler, Konya Gida,
Tarim ve Hayvancilik il Miidiirliigii’nden saglanmis
olup, Konya ilinde toplam olarak 193 iiretici ile anket
calismasi yapilmistir.

Cizelge 2.
Konya ilinde baz yil olan 2011 yilinda KKYDP makine ekipman alimi bagvuru durumu ve anket yapilan fireticilerin
dagilimi

Destek alan Anket yapilan Destek almayan Anket yapilan Toplam basvuru Anket yapilan
iiretici sayisi (n) iiretici sayisi (n) iiretici sayisi (n) iiretici sayisi (n) sayisi (n) toplam iiretici

sayisl (n)
2013 122 5598 71 7611 193

3.2. Metot dolarina (ABD $) ¢evrilmistir. Tarimsal gelirin belir-

Bu degerlendirme igin esas olarak, “Karsit Durum
Etki Degerlendirme Yontemi” kullanilmistir. Calisma-
nin aragtirma sorusu “KKYDP kapsaminda makine
ekipman alimi desteklerinin etkisi nedir?” seklindedir.
Aragtirmada, egilim skoru eslestirme yontemi ile esles-
tirilmig farkin farki yontemleri ayri ayri kullanilarak
miidahalenin net etkisi ortaya ¢ikartilmaya ¢alistlmustir.
Boylelikle, bagimli degiskenleri etkileyebilecek gozle-
nebilen degiskenlerin, miidahale 6ncesi doneme iligkin
degerleri lizerinden birbirine benzer miidahale ve karsi-
lastirma gruplart olusturulacak, séz konusu gruplarin
oncesi ve sonrasi farki alinarak gozlenemeyen degis-
kenlerin zamana gore degisimi kontrol altina alinarak
yansiz etki tahmini sonugclar1 elde edilebilecektir. Etki
degerlendirmesi ¢aligmalarinda alinan kararla dogrudan
iligkisi olan az sayida gostergenin se¢ilmesi istenmek-
tedir (Meydan, 2014).

Calismada egilim skorlarinin belirlenmesinde lojit
modeli kullanilmistir. Modelde, bagimli degisken ola-
rak bir¢cok calismada da kullanilan, istihdam edilen
personel sayisi, tarimsal {riin iretim kapasitesi ve
tarimsal isletmenin elde ettigi yillik tarimsal gelir se-
¢ilmistir. Tarimsal gelir degerindeki degisiklikleri daha
iyl ortaya koyabilmek i¢in, Tiirk Liras1 (TL), Amerikan

lenmesine yonelik, 2014 yil1 sonu esas alinarak gerekli
hesaplamalar yapildig i¢in, 2014 yili yillik doviz kuru
dikkate alinmistir. Ortalama déviz kuru hesaplamasin-
da 1$ = 2.188 TL olarak degerlendirilmistir (MB,
2017). Bu degiskenlerin yaninda, analizlerin tutarlilig
ve giivenilirligini arttirmak igin isletme 6lgegi ve uz-
manlagsma da kontrol degiskeni olarak analize dahil
edilmistir. Isletme &lgegi ve isletmenin uzmanlasma
durumunun belirlenmesinde, kullanilan parametreler
sunlardir: Ureticiler igin, yeter gelirli arazi biiyiikliigii;
asagidaki belirtilmis olan (Cizelge 3) minimum biiyiik-
liikten daha kiiciik arazi biiyiikliigiine sahip isletmeler
icin=1, minimum ve daha fazla arazi biiylikliigline
sahip isletmeler icin ise=2 degeri dikkate alinmistir.
Isletme (ciftlik) uzmanlasmasi, ciftlik gelirinde baskin
(asil) aktiviteyi tanimlamaktadir: Eger bir tarimsal
isletmede, elde edilen gelirin ya da isletme biiyiikligii-
niin ticte ikisi (2/3°1) sadece tek bir aktiviteden olusu-
yorsa, bu isletme uzmanlagmis isletme olarak kabul
edilmektedir (EUROSTAT, 2015).

Egilim skoru eslestirme yontemi, KKYDP makine
ekipman alimi desteginden yararlanma durumunu etki-
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Cizelge 3.
Arastirma yoresinde sahip olunan yeter gelirli tarimsal
arazi biiytikliiklerinin dagilimi

il Sulu Kuru arazi Dikili Ortiialt: arazi
arazi (da) (da) arazi (da) (da)
Konya 60 175 10 3

Kaynak: TCRG, 2014. 15 Mayis 2014 tarih, 29001 sayili Resmi
Gazete. Toprak Koruma ve Arazi Kullanimi Kanununda Degisiklik
Yapilmasi Hakkinda Kanun.

leyen ¢esitli degiskenlerin olusturdugu bir lojit modeli
kurularak, bu modelin her gozleme iliskin bir egilim
skor degeri iiretmesine dayanmaktadir. Miidahale ve
kargilagtirma grubu goézlemleri olusturulan egilim skor
degerlerine gore gesitli eslestirme yontemleriyle esles-
tirilmektedir. Asir1 ve sapan skorlar, eslestirmeden
¢ikarilmistir. Eslestirilen miidahale ve karsilastirma
gruplarmda ¢ikti degiskenin (bagimli degisken) ortala-
masmin farki alinarak net etki tespit edilmektedir
(Meydan, 2014). Destek alan ve almayan gruplar arasi
karsilastirmalarda da, veriler normal dagilim gdsterme-
digi i¢in Mann Whitney U testi kullanilmigtir.

Cizelge 4.

4. Arastirma Sonuclar1 ve Tartisma

KKYDP kapsaminda destek bagvurusunda bulunu-
lup, satin alinan makine ekipmanlarin esas olarak sun-
lardan olustugu belirlenmistir: Traktor, pulluk, romork,
mibzer, piilverizator, giibreleme makinasi, silaj maki-
nasl, siit sogutma tanki, tirmik, kazayagi, pancar sékme
(hasat) makinasi, balya makinasi, yem karma makinasi
vb.

Egilim skorlarinin belirlenmesine yonelik olustu-
rulmus olan lojit modelinde kullanilan degiskenlere ait
tanimlayict istatistikler (Cizelge 4), modelin sonuglart
(Cizelge 5) asagida belirtilmistir. Kurulmus olan lojit
modelinde hesaplanmis olan Wald, -2 Log likelihood
ve Hosmer and Lemeshow degerlerine gore, modelde
kullanilmis olan degiskenlerin, modeli yeterince agik-
lama giiciine sahip olduklar1 ifade edilebilir.

Tarimsal isletmelerin, hibe desteginden yararlanma
durumu {izerine, uzmanlagma (p<0.10) ve isletme olge-
gi (p<0.10) degiskenlerinin etkisinin istatiksel olarak
6nemli oldugu belirlenmistir.

Konya ilindeki tarimsal isletmeler i¢in yapilan lojit regresyon analizinde kullanilan degiskenlere ait bazi tanimlayici

istatistikler

Degiskenler Ozellik Ortalama Standart sapma
Bagimh degisken

KKYDP kapsaminda makine ekipman alimi desteginden ~ Y=1 (eger evet ise), 0.63 0.48
yararlanma durumu Y=0 (diger durum)

Bagimsiz degiskenler

Istihdam edilen toplam personel say1st (2011 yilr) Adet 137 5.10
Tarimsal {iriin tiretim kapasitesi (2011 yil1) Ton 388.57 569.36
Tarmmsal gelir (2011 yilr) ABD$ 124994.91 288390.74
Uzmanlagma 1: evet, 0: hayir 0.48 0.50
Isletme dlgegi 1: kiigiik, 2: biiyiik 1.55 0.50

Bu degiskenlerin etkisi ise pozitif yonliidiir. Diger
bir ifade ile uzmanlasma ve isletme dlgegi arttikca, soz
konusu projelerin kabul edilme olasiligi artmaktadir.

Cizelge 5.

Modelde kullanilan diger degiskenlerin etkisinin ista-
tiksel olarak 6nemli olmadig1 (p>0.05) tespit edilmistir

(Cizelge 5).

Konya ilindeki tarimsal igletmeler i¢in yapilan lojit regresyon analizinin sonuglar1

Degiskenler Katsay Standart hata Wald degeri p
Sabit -0.700 0.492 2.027 0.155
Istihdam edilen toplam personel say1st 0.090 0.080 1.279 0.258
Tarimsal {iriin iiretim kapasitesi 0.000 0.000 0.009 0.922
Tarimsal gelir 0.000 0.000 0.187 0.666
Uzmanlasma 0.417 0.317 2.736 0.089*
Isletme dlgegi 0.610 0.320 3.625 0.057*
Gozlem sayisi 193

Wald ( 2) 8.986

-2 Log likelihood 11.194

Hosmer and Lemeshow Test ( ,2) 32.236

*, ** sirastyla p<0.10 ve p<0.05 istatiksel 6nem diizeyini ifade etmektedir.

Genel eslestirme yapilarak gergeklestirilen karsilas-
tirmada, 2011 yilinda destek alan ve almayan isletme-

lerde istihdam edilen toplam personel sayisi ortalama-
lar1 arasinda istatiksel olarak farklilik bulundugu
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(p<0.05) belirlenmistir (Cizelge 6). Destek alan islet-
melerde istihdam edilen toplam personel sayist 0.35

Cizelge 6.

iken, destek almayan isletmelerde 0.61 olarak tespit
edilmistir.

Konya ilindeki tarimsal igletmelerin istihdam ettikleri toplam personel sayisinin karsilastirilmasi (2011)

Destekten yararlanma durumu  n Ortalama (adet) Standart sapma MannWhitneyU p
Destek alan 71 0.35 132 2073.00 0.03*
Destek almayan 71 0.61 115

*, ** girastyla p<0.05 ve p<0.01 istatiksel onem diizeyini ifade etmektedir.

Genel eslestirme yapilarak gergeklestirilen kargilas-
tirmada, 2011 yilinda destek alan ve almayan isletme-
lerde, tarimsal {iriin {iretim kapasite degerleri ortalama-
lar1 arasinda istatiksel olarak farklilik bulundugu

Cizelge 7.

(p<0.05) belirlenmistir. Destek alan isletmelerde orta-
lama tarmmsal iiriin tiretim kapasitesi 211.45 ton iken,
destek almayan isletmelerde ise 333.14 ton oldugu
tespit edilmistir (Cizelge 7).

Konya ilindeki isletme gruplarina ait tarimsal iiriin iiretim kapasite degerlerinin karsilastirilmasi (2011)

Destekten yararlanma durumu n Ortalama (ton) Standart sapma MannWhitneyU p
Destek alan 71 211.45 277.90 1975.50 0.048*
Destek almayan 71 333.14 454.28

*, ** sirastyla p<0.05 ve p<0.01 istatiksel onem diizeyini ifade etmektedir.

2011 yilinda destek alan ve almayan isletmelerde,
tarimsal gelir degerleri ortalamalar1 arasinda istatiksel

olarak farklilk bulunmadigi (p>0.05) belirlenmistir
(Cizelge 8).

izelge 8.
I(ionyi ilindeki isletme gruplarmna ait tarimsal gelir degerlerinin kargsilastirilmasi (2011)
Destekten yararlanma durumu n Ortalama (ABD$) Standart sapma  Mann Whitney U p
Destek alan 71 57273.76 62051.99 2065.50 0.109
Destekc almayan i 103375.55 182436.60

*, ** sirastyla p<0.05 ve p<0.01 istatiksel onem diizeyini ifade etmektedir.

Genel eslestirme yapilarak gerceklestirilen karsilas-
tirmada, 2014 yilinda destek alan ve almayan isletme-
lerde istihdam edilen toplam personel sayis: ortalama-
lar1 arasinda istatiksel olarak %1 oOnem diizeyinde
(p<0.01) farklilik bulundugu belirlenmistir. Destek alan
isletmelerde ortalama olarak 0.37 kisi istihdam edilir-

ken, destek almayan isletmelerde ise ortalama olarak
0.90 kisi istihdam edildigi tespit edilmistir (Cizelge 9).
Bu sonu¢ da, destek almayan isletmelerde istihdam
edilen personel sayisinin, destek alan isletmelerden
goreli olarak daha fazla oldugunu ortaya koymaktadir.

Cizelge 9.
Konya ilindeki tarimsal isletmelerin istihdam ettikleri toplam personel sayisinin karsilastirilmasi (2014)

Destekten yararlanma durumu n Ortalama (adet) Standart sapma Mann Whitney U p
Destek alan 71 0.37 1880.00 0.003**
Destek almayan 71 0.90

*, ** sirastyla p<0.05 ve p<0.01 istatiksel onem diizeyini ifade etmektedir.
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lar1 arasinda istatiksel olarak farklilik bulunmadig:
(p>0.05) belirlenmistir (Cizelge 10).

Konya ilindeki isletme gruplarina ait tarimsal {ir{in iiretim kapasite degerlerinin karsilastirilmasi (2014)

Destekten yararlanma durumu  n Ortalama (ton)  Standart sapma Mann Whitney U p
Destek alan 71 291.94 365.93 2206.00 0.310
Destek almayan 71 389.06 523.44

*, ** girastyla p<0.05 ve p<0.01 istatiksel onem diizeyini ifade etmektedir.

2014 yilinda destek alan ve almayan isletmelerde,
tarimsal gelir degerleri ortalamalar1 arasinda istatiksel

Cizelge 11.

olarak farklilk bulunmadigi (p>0.05) belirlenmistir
(Cizelge 11).

Konya ilindeki igletme gruplarina ait tarimsal gelir degerlerinin karsilastirilmasi (2014)

Destekten yararlanma durumu  n

Ortalama (ABD$)  Standart sapma

Mann Whitney U p

Destek alan 71
Destek almayan 71

87079.20
125281.40

0144741 2288.50 0.502
200144.75

*, ** sirastyla p<0.05 ve p<0.01 istatiksel 6nem diizeyini ifade etmektedir.

Eslestirilmis farkin farki yontemine gore, destek
alan tarimsal isletmeler ile almayan igletmelerin, istih-
dam edilen toplam personel sayilari arasindaki fark,
negatif ¢cikmistir. Bununla birlikte, 2011 yilindan 2014
yilina gelindiginde, farkin farki yontemine gore de,
sonu¢ negatif ¢cikmistir. 2011 yilinda, destek alan ve
almayan isletmelerdeki fark -0.26 iken, s6z konusu fark
2014 yilinda -0.53 olarak hesaplanmistir. Dolayisiyla,
farkin farki da -0.27 olarak hesaplanmistir (Cizelge
12). Bunun sebebi olarak bazi ¢ikarimlarda bulunulabi-
lir. Bunlardan ilk olarak, soz konusu destek ile tarimsal
iretimde makine ve teknoloji kullanim diizeyi artmis
olmakla birlikte, istihdam edilen personel sayisinda
onemli bir artig olmadigi, buna karsin s6z konusu des-
tekten yararlanmayan isletmelerde istihdam edilen
personel sayisinda, goreli olarak artiglarin oldugu ifade
edilebilir. Bunun sebebi olarak asagidaki ¢ikarimlarda
bulunmak miimkiindiir. Oncelikle, Konya’da bulunan

tarim ve ormancilik makinalar1 imalat alt sektord, Tir-
kiye Odalar ve Borsalar Birligi (TOBB) verilerine gore
“bagka yerde smiflandirilmamis makine ve ekipman
imalat1” sanayinde 6ne ¢ikan sektorlerden biridir. Kon-
ya, tarim alet-makine ve ekipmanlar1 imalatinda Tiirki-
ye lretiminin %65’ine sahip olup, ihracatn %45’ini
gerceklestirmektedir (KTTGH, 2013). Bunun bir sonu-
cu olarak, Konya’da bulunan tarim isletmelerinin bii-
yik cogunlugunun, ozellikle orta ve biiyiik olgekli
isletmelerin, tarimsal tiretim faaliyetlerinde gereksinim
duydugu makine ekipmanlar1 ivedilikle, hizli bir gekil-
de edinme/satin alma yoluna gittiklerini ortaya koya-
bilmektedir. Bu sebeple, 2011 yili esas alindiginda, s6z
konusu KKYDP makine ekipman alimi desteginden,
kiiciik ve orta 6lgekli tarimsal isletmeler biiyiik oranda
yararlanma yoluna giderken, esas olarak zorunlu ve
acil gereksinimlerini karsilama amacina sahip olduklar
distiniilmektedir.

Cizelge 12.
Konya ili tarimsal igletmelerinde istihdam edilen toplam personel sayisi agisindan eslestirilmis farkin farki yontemi
sonuglar1

Bolge Istihdam edilen toplam personel sayis1 (adet) Istihdam edilen toplam personel sayisi Farkin farki

(adet)
2011 yili 2014 yili
Destek alan Destek alma- Fark Destek Destek alma- Fark
yan alan yan
Konya 0.35 0.61 -0.26 0.37 0.90 -0.53 -0.27

Orta ve biiylik oOlcekli tarimsal isletmelerin ise s6z
konusu destekleme programina, ayni bagvuru doénemi
i¢in, goreli olarak daha az basvuruda bulunmus oldugu,
basvuranlarin da mevcut makine ekipmanlari moderni-

ze etmek amacryla basvuruda bulunmus olduklart 6n-
goriilmektedir. Bu ¢ikarimi dogrulayici olarak, Konya
ilinde, 2011-2014 yillarinda, baz1 6nemli tarim alet ve
makine varligindaki degisim miktar1 asagida belirtil-
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migstir (Cizelge 13). Diger bir ifade ile 2011 yil1 igin,
destek almayan kategorisinde bulunan orta ve biiyiik
olcekli isletmelerdeki istihdam oranin, ayni yil igin

Cizelge 13.

destek alan kategorisinde bulunan kiigiik ve orta dlgekli
isletmelere gore, goreli olarak biraz daha fazla oldugu
ifade edilebilir.

Konya ilinde 2011-2014 yillarindaki baz1 6nemli tarimsal alet - ekipman sayilarinin dagilimu (adet)

[ — ! 1 1 < 1 — -

s, & 5 4 8% s_ & E_ . s£% 2 =%
S 23 ¢ £ gz s55€3% TE £¢ £ szE £ 8l

L; a S i 22 €2 S e z g g = = 2c % 2T

M = - g 8 A = = XS s 5 C
2011 43005 3030 14591 8907 26598 26 636 848 20037 22718 3848 14091
2014 46301 3398 15092 9746 27524 30 912 1047 22749 24019 3913 20287

Kaynak: TUIK (2017).

Eslestirilmis farkin farki yontemine gore, destek
alan tarimsal isletmeler ile almayan isletmelerin elde
ettikleri tarimsal iriin iiretim kapasitesi arasindaki fark,
2011 yilinda -121.69 ton iken, 2014 yilina gelindiginde
ise bu fark -97.12 ton olarak gergeklesmistir. Diger bir
ifade ile 2011 yilindan, 2014 yilina gelindiginde, des-
tek alan ve destek almayan tarimsal isletmelerde, ta-
rimsal iriin dretim kapasitesinde, belirli bir artig ol-
makla birlikte, s6z konusu artisin, destek alan isletme-
lerde daha yiiksek oldugu tespit edilmis olmaktadir.
Dolayistyla farkin farki da pozitif ¢ikarak, +24.57 ton
olarak hesaplanmistir. (Cizelge 14). Diger bir ifade ile
destek alan isletmeler ile destek almayan isletmeler
arasindaki farkin azalmakta oldugu belirlenmistir. Bu
sonu¢ da; destek alan isletmelerde ortalama tarimsal
iirlin {iretim kapasitesi artig géstermeye devam ederken,
destek almayan isletmelerde, s6z konusu artisin daha

diisik seviyede gergeklestigi belirlenmistir. 2011 yili
esas alndiginda, ilgili destek programmndan yogun
olarak yararlanan kiiciik ve orta 6lgekli tarimsal islet-
melerde olusturulan tarimsal {irlin tiretim kapasitesinin,
ilgili dénem i¢in daha az basvuruda bulunmus ya da
bulunmamis orta ve biiyiik 6lgekli isletmelerde olustu-
rulan tarimsal iriin tretim kapasitesine yaklagsmaya
bagladig1 tespit edilmis olmaktadir. Diger bir ifade ile
ilgili isletme gruplari arasindaki farkin goreli olarak
azaltilmis oldugu ifade edilebilir. Bu da, s6z konusu
desteklerin, Konya yoresinde tarimsal iiriin {iretimi
acisindan belirli bir sinerji olusturdugu, destek alan
isletmeler ile birlikte, destek almayan isletmelerin de
bu durumdan pozitif yonde etkilendigini ortaya koya-
bilmektedir. Tarmmsal iretim agisindan, olumlu ve
pozitif gelismeye yonelik bir rekabet ortaminin olustu-
gu ifade edilebilir.

Tablo 14. Konya ili tarimsal isletmelerinde tarimsal {iriin {iretim kapasitesi acisindan eslestirilmis farkin farki yontemi

sonuglari
Bolge Ortalama tarimsal Ortalama tarimsal Farkin farki
iriin tiretim kapasitesi iiriin {iretim kapasitesi
(ton) (ton)
2011 yili 2014 yili
Destek alan Destek almayan Fark Destek alan  Destek almayan Fark
Konya 211.45 333.14 -121.69 291.94 389.06 -97.12 +24.57

Eslestirilmis farkin farki yontemine gore, destek
alan tarimsal igletmeler ile almayan isletmelerin elde
ettikleri ortalama gelir arasindaki fark, 2011 yilinda -
46101.79 $ olarak gergeklesirken, 2014 yilinda ise -
38202.20% olarak gergeklesmistir. Diger bir ifade ile
2011 yilindan, 2014 yilina gelindiginde, destek alan ve
destek almayan tarimsal isletmelerde, elde edilen orta-

lama tarimsal gelirde belirli bir artis olmakla birlikte,
soz konusu artigin, destek alan isletmelerde daha yiik-
sek oldugu tespit edilmis olmaktadir. 2011 yilindan,
2014 yilina gelindiginde, aradaki fark azalma gostermis
olup, diger bir ifade ile farkin farki pozitif, +7899.59%
olarak hesaplanmistir (Cizelge 15).
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Cizelge 15.
Konya ili tarimsal isletmelerinde tarimsal gelir diizeyi agisindan eslestirilmis farkin farki yontemi sonuglari
Ortalama gelir diizeyi (ABDS) Ortalama gelir diizeyi (ABDS)
Destek alan  Destek almayan Fark Destek alan  Destek almayan Fark

Konya 57273.76 103375.55 -46101.79

87079.20 125281.40

-38202.20 +7899.59

Bu sonucun da, KKYDP makine ekipman satin
alimi desteginin saglamis oldugu 6nemli pozitif etki-
lerden biri oldugu ifade edilebilir. Yukarida agiklanmig
olan, kiiciik ve orta 6lgekli igletmelerde, saglanmis olan
tarimsal {iriin Gretim kapasitesindeki artis, tarimsal
gelir artigina da yansimistir. Hem s6z konusu destekten
dogrudan yararlanan igletmelerde elde edilen ortalama
tarimsal gelire yansiyan olumlu etkisi ve hem de 2011
yilinda bu destekten yararlanamayan isletmelerde de,
gelecek yillarda ilgili destege basvuru isteginin olus-
masl1, gerek kapasite artigl, gerekse de kalite ve hijyen
parametrelerindeki artig, dolayisiyla daha ok gelir
artis1 saglanmasi beklentisi, KKYDP makine ekipman
alimi desteginin olusturdugu carpan etkisine iyi birer
ornek olarak gosterilebilir.

Sonug olarak Konya ili, gerek sahip oldugu yiiksek
teknoloji ve potansiyele sahip tarimsal makine ekipman
imalat sektorii, dolayisiyla i¢ ve dis pazar rekabet is-
tunligl, gerekse tarimsal isletme yoneticileri-
nin/ireticilerin sahip oldugu farkindalik ve biling dii-
zeyi ile kullanmig olduklar1 makine ekipman teknoloji-
sindeki gelisim acisindan Tiirkiye genelinde ilk siralar-
da bulunmaktadir. Bununla birlikte, KKYDP makine
ekipman hibe destekleri ile imalat sanayi ve ozellikle
tarimsal isletme diizeyinde bir¢ok parametre agisindan
onemli iyilesmelerin oldugu belirlenmistir. KKYDP
makine ekipman alimi desteginden faydalanan isletme
gruplari arasinda, 6zellikle tarimsal {iriin tiretim kapasi-
tesi ve tarimsal gelir acisindan pozitif yonde belirgin
iyilesmelerin oldugu tespit edilmistir. Diger taraftan,
s0z konusu desteklemeler ile sektdrde olusan sinerjinin,
bu destekten faydalanmayan isletmelere de olumlu
yansidigi, bu isletmelerin kendilerine gerekli olan ma-
kine ekipmanlari ya kendilerinin herhangi bir destek-
leme olmaksizin satin aldiklari, ya da s6z konusu ma-
kine ekipmanlar1 edinmek i¢in, en kisa zamanda ilgili
bir destek programina bagvuruda bulunmay diisiindiik-
leri belirlenmistir.

5. Tesekkiir

Bu calisma, TAGEM Ar-Ge Destek Programlari
gercevesinde desteklenmis olan “Kirsal Kalkinma Yati-
rimlarin1 Destekleme Programimin Etkisinin Degerlen-
dirilmesi: Sorunlar ve Olast Coziim Onerileri, TA-
GEM-14/AR-GE/52” isimli projenin belirli bir bolii-
miinden olusturulmustur. Bu sebeple TAGEM’e tesek-
kiir etmek isteriz. Ayrica, projenin bu asamasimin yiirii-

tiildiigii Konya ilindeki Gida, Tarim ve Hayvancilik il
Miidiirliigii, Kirsal Kalkmma ve Orgiitlenme Sube
Miidiirliigii’nde gorevli meslektaglarimiza, ¢alismanin
gerceklestirilmesi ve ozellikle saha g¢aligmalarmin yii-
riitilmesinde saglamis olduklar1 katki ve yardimlardan
dolay1 tesekkiirlerimizi sunariz.
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In order to determine the relationship between yield and physiological and
phenological traits and to understand the direct and indirect effects of various
parameters on the vyield, this experiment was conducted on 13 genotypes of
Buniumpersicumin three times in a randomized block design in plots of 4 m x
5 m in Mashhad. Result showed that the genotype Khajeh forest was signifi-
cantly superior with regard to number of seed umblet-1, seed yield, bio yield
and yield of essential oil. Analysis of variance showed a significant difference
at p<0.05 for different traits as plant height, seed weight, total weight per plant,
number of seeds per plant, number of umbels per plant, seed, umblet in umbel,
number of branches, 1000 seed weight, biological yield, seed yield, essential
oil percentage, essential oil yield and harvest index among accessions. Range
heritability estimates were recorded from 0.53 — 0.96 for all the traits except
for plant height with moderate heritability. High heritability was observed for a
number of characters. Genetic path coefficient analysis revealed that appear-
ance of the seed weight per plant traits and the total weight of each plant had
the highest positive direct effect on yield, and essential oil percentage had the
highest negative direct effect on essential oil yield. Path way analysis of some
of traits could not be entered in the model in despite a significant correlation
with essential oil. Genetic path coefficient analysis revealed that appearance of
the seed weight per plant traits and the total weight of each plant had the high-
est positive direct effect on yield, and essential oil percentage had the highest
negative direct effect on essential oil yield.

1. Introduction

Black caraway (Bunium persicum Boiss.) is a per-
ennial aromatic and medicinal herb, distributed in tem-
perate areas of the world and mostly restricted to the
sub- alpine mountain slopes (Dar et al. 2011). Its spe-
cies grow wild in North Himalayan regions, Iran, Paki-
stan and generally it is native to central and Southern
parts of Asia, with a wide geographical distribution in
Iran. At present, seeds of this valuable medicinal spice
plant are extensively collected from natural habitats
(Khosravi 2005), in forests and grasslands in India, at
higher elevations including arid zones ranging from
1600 m to 3300 m above sea level. In Iran, it is distrib-
uted at higher elevations, such as mountains which are
colder than surrounding lowlands mainly in the North-

* Corresponding author email: mfaravani@gmail.com

East as in Semnan Qazvin, Hormozgan, Esfahan, Ra-
zavi Khorasan, Yazd, Fars, Arak and Kerman
(Khosravi 2005; Ghasemi Arian et al. 2009). The crop
mostly grows as wild under natural conditions in
mountain, open hilly grassy slopes, low alpine and
table lands, as sub — populations, mostly across the
hilly areas. The sub-populations across the state repre-
sent a great diversity of this plant species, which is
naturally maintained as valuable germplasm reposito-
riess and are the sources of high genetic variability.
The chemical composition of the essential oil were
found as the major constituents from the fruits of Buni-
umpersicum identified as cuminaldehyde (27.0%), y-
terpinene (25.8%), p-cymene (12.1%), cuminyl alcohol
(6.0%) and limonene (5.1%)(Foroumadi et al. 2002).

The most important of objectives of breeders is to
increase the seed yield. Generally, yield represents the
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final character resulting from many developmental and
biochemical processes (Mishra & Tewari 2014), which
occur from germination and maturity. Before yield
improvements, the breeder needs to identify the causes
of variability in yield in any given environment. Since
fluctuation in environment generally affects yield pri-
marily through its components. Grafius(1960) suggest-
ed that individual yield components may contribute
valuable information in breeding for yield. Yield when
viewed from the mechanistic or geometric point of
view is a product of its components. Knowledge of
genetic variability in a given crop is essential for suc-
cessful breeding improvement programme. To develop
of high yielding cultivars, it requires a thorough
knowledge of the existing variability and association
for yield contributing traits in the available germplasm.
This will enable him to know how the selection pres-
sure exerted by him on one trait will cause changes in
other traits (Al-Aysh et al. 2014). Base of Azmizadeh
et al’s assessments(2012), the heritability of the mor-
phological traits in Buniumpersicum germplasms was
high and the ecotypes exhibited the high genetic varia-
tions from the viewpoint of coefficient of variations.

The correlation and path coefficient analysis
showed that seed yield per plant is positively associat-
ed with all the traits except seed per primary and sec-
ondary umbels. Primary umbels per plant, secondary
umbels per plant and straw yield per plant were the
most important parameters contributing to seed yield
per plant in caraway crop (Mittal et al. 2006). The
present study was conducted with an objective to esti-
mate genetic variability with the aid of genetic parame-
ters such as genotype coefficient of variation (GCV),
phenotypic coefficient of variation (PCV), heritability
(h), genetic advance, the direct and indirect effects of
each trait.

2. Materials and Methods

The present investigation was taken up to elicit in-
formation for various morphological, yields and yield
attributing traits of Black caraway. The study was car-
ried out during 2010 and 2015 in Mashhad. Mashhad
features a steppe climate (KoppenBSk) with 250 mm
annal precipitation, hot summers and cool winters. The
seeds and bulbs of plant populations (22in total) of
Black Caraway were collected from the wild areas of
provinces of Semnan (the mountain ZAR Damghan),
Qazvin (Alamut mountain), Hormozgan (Geno moun-
tain Bandar Abbas), North and South (Santa Aman
mosque, Esfahan, Razavi Khorasan (a mountain of
Akhlamad, Kashmar, Bajestan, Kalat, Chenaran, and
altitude of Mashhad), Yazd (LakhehMehriz mountain),
Fars (ToodjEstahban Mountain), Markazi (Black
Mountain) and the Kerman (Barez mountain).

The seeds were planted in the separate plots in To-
rogh station. Soil analyses were done within the plough
horizon (0 to 30 cm) (Table. 1).

Table 1. Chemical soil analysis
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Mashhad plain climate data

Annual mean temperature was 14-16 °C. Average

minimum and maximum temperatures were 7.1 °C and
21.1 °C respectively. Annual precipitation ranges from
250 mm to 280 mm with concentration in spring and
autumn. Total sunshine for Mashhad plain was
2892.4 h(Neamatollahi et al. 2012).
Planting date was done in the end of September and
late 10 October. Experimental was laid in a random-
ized block design with three replications. Each line was
grown in two rows of 3 m length, spaced at 50 c¢m,
keeping plant to plant distance of 10 cm. The recom-
mended packages of practices as intercultural practices
were followed to raise a healthy crop. During the third
year of experiment, 5 plants were randomly selected
from each accession in each plot and tagged for record-
ing the observations on the following traits viz., plant
height, plant seed weight, number of seed umblet?,
umblet plant™, total plant weight, number of umbel™,
umblet umbel *, number of main branch, 1000-seed
weight (g), seed yield (g m™), bio yield (g m™), essen-
tial oil (%), yield of essential oil (g m™) and harvest
index. Standard statistical procedure were used for the
analysis of variance, genotypic and phenotypic coeffi-
cients of variation (Burton 1952), heritability (Hanson
et al. 1956) and genetic advance (Johnson et al.
1955).Heritability in broad sense (H 2 or h 2) was es-
timated according to Falconer (1989) using eq. 1:

ion (1) h=—2—
Equation (1): h =oim

h?: Heritability; 6” g: genotypic variance and 6°yy: phe-
notypic variance. Genotypic (c°,) and Phenotypic vari-
ances (o) Were obtained from the analysis of vari-
ance table according to equations 2 and 3:

Equation (2):GCV(%)="% x 100

x

JoZph

X

Equation (3):PCV(%)= » 100

Where:
% = genotypic variance.
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%o = phenotypic variance.

X =sample mean.

Genetic advance (GA) was calculated with the method
suggested by Allard (1960) using eq. 4:

Equation (4): GA= KXoy .h?

Where

GA: genetic advance.

K: constant = 2.06 at 5% selection intensity.
Opn : square root of phenotypic variance .

h* : Heritability.

The direct and indirect effects of each trait were as-
sessed by path analysis using the method of Dewey and
Lu (1959). Path analysis was performed using genotyp-
ic correlation considering essential oil yield as the
response variable and grain yield per plant, grain
weight per plant and oil percentage were used as de-
pendent variables in the path analysis. When the objec-
tive is to establish relationships among the variables
that affect grain yield or essential oil, path coefficient
analysis is a more efficient method than the correlation
analysis (Dewey & Lu 1959). The computer software
system of SAS (Institute. 2002) and IBM SPSS statis-
tics v22 Aoms were used for analysis of data for path
analysis.

3. Results and Discussion

The analysis of variance (Table 2) showed signifi-
cant differences for all the characters studied thereby
provides an opportunity for selecting suitable geno-
types with better performance for the traits. This fur-
ther indicated that the genotypes selected in the present
study were exhibiting considerable variation for almost
all the traits. Similar results were also reported by Dar
et al. (2011) and Devi (2004)who also reported high
amount of variability between the collections. Im-
provement through breeding programme in any crop is
dependent on the availability of information on genetic
variability. The observed variability in crop plants is
normally due to the variation in qualitative and quanti-
tative heritability fractions influenced considerably by
prevailing environmental condition. It is, therefore,
desirable to study the nature of exhibited variability
and to exploit same in the crop improvement pro-
grammes.

Variability in the population, especially in respect
to the characters for which improvement is sought, is a
prerequisite for successful selection. The estimates of
phenotypic coefficient of variation (PCV) in general,
were higher than the estimates of genotypic coefficient
of variation (GCV) for all the characters (Table 3),
indicating that all the characters had interacted with the
environment. This suggested that apparent variation in
all these characters is not only due to genotype but also
due to the influence of environment and selection for
such traits may not be reliable. These results are in

close agreement with the earlier reports of Dar et al.,
(2011) and Azimzadehet al., (2012). The estimates of
genotypic coefficient of variation ranged from 0.02-
1.75. The value was highest for plant biomass (g)
(1.75) which was followed by bio yield (g m?) (0.52),
seed yield (g m?) (0.47), seed (g.plant™)(0.45) and
essential oil yield (g m?) (0.39). This is indicative of
less amenability of these traits to environmental fluctu-
ations and hence, greater emphasis should be given to
these characters, while breeding cultivars from the
present material. The lowest genotypic coefficient of
variance was recorded in number of main branch
(0.027) followed by plant height (0.13),1000-seed
weight (g) (0.13), umblet umbel™ (0.14) and essential
oil (%) (0.17). the low GCV suggests that the breeders
should go for source of high variability for improve-
ment in these traits. For rest of the characters the geno-
typic coefficient of variation (GCV) was found moder-
ate. Dar et al. (2011) also noticed the moderate geno-
typic coefficient of variation for such traits and sug-
gested that these traits can be improved by the vigorous
selection. The estimates of phenotypic coefficient of
variation (PCV) also followed the similar trend. The
magnitude of PCV ranged from 0.08 for number of
main branch to 2.09 for yield of essential oil. The char-
acters with high phenotypic coefficient of variation
indicated more influence of environmental factors.
Therefore, caution has to be exercised during the selec-
tion program because the environmental variations are
unpredictable in nature and may mislead the results. In
the earlier studies also, Devi (2004), Majeed and
Sharma (2006), Dar et al., (2011) and Azimzadehet al.,
(2012) observed high genotypic and phenotypic coeffi-
cient of wvariation for the above studied
traits.Duncan'smultiple-range test confirmed that re-
sults at L5that the genotype Khajeh forest was signifi-
cantly superior with regard to number of seed umblet™,
seed yield, bio yield and yield of essential oil (Table 4).

The coefficient of variability does not give any idea
regarding the heritable portion of the variability; it can
be ascertained by working out the heritability esti-
mates. Heritability in narrow sense is the ratio of addi-
tive genotypic variance to the total variance and in
broad sense it is the ratio of genotypic variance to the
phenotypic variance (Lush 1949). In the present study
heritability in broad sense is estimated. Encouraging
results were obtained with respect to the heritability of
the characters studied here. It could be observed from
Table 3 that heritability estimates ranged from 0.53 to
0.96. The highest heritability was 0.96 for bio yield (g
m?) and the rest for the number of umbel per plant,
number of seed per umblet, plant weight (g), seed yield
(g m?), plant height (cm), 1000-seed weight and finally
essential yield (g m™) which suggested that the charac-
ters are least influenced by the environmental factors
and also indicates the dependency of phenotypic ex-
pression which reflects the genotypic ability of culti-
vars to transmit the genes to their off-springs. High
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heritability estimates for various characters have also
been reported by Puschmann et al. (1992), Pank and
Quilitzsch(1996) in caraway (Carumcarvi), Kapila et
al. (1997), Dar et al., (2011) and Azimzadeh et al.,
(2012) in Black Caraway (Buniumpersicum). The low-
est value of heritability was recorded for stem branches
and harvest index (0.53-0.58) which indicate the char-
acters are highly influenced by environmental effects
and genetic improvement through selection will be
difficult. For rest of the characters, the estimates of
heritability were found moderate. Characters with
moderate heritability indicated that they are not de-
pendable as their genotypic expression is superimposed
by the environmental influences (Allard 1960). Thus
the degree of success through selection depends also
upon magnitude of heritability values. Furthermore,
selection is also directly proportional to the amount of
genetic advance.

Table 2.
Analysis of variance for 14 characters in Black Cara-
way

vance rather than heritability alone in framing the se-
lection procedure (Johnson et al. 1955). The genetic
advance expressed as percentage of mean ranged from
as low as 3.80 for number of main branches (plant-1) to
as high as 244.65 for plant biomass (g).

According to stepwise multiple regression analysis
of different traits, just a few characters were entered
into the regression model (Table 5). Essential oil yield
as dependent variable and the traits grain yield per
plant, grain weight per plant and oil percentage were
used as dependent variables in the path analysis. The
direct and indirect effects of each of these variables and
the dependent variable was determined by path analysis
(Table 6).

As in the results table (6) is shown the number of
seeds per plant has the highest direct effect on the yield
of essential oil. The results of correlation were also
observed that this variable has a significantly positive
correlation (0.697**) with the essential oil yield.

Source of df Plant Plant seed Total No.seed No.Umbel No.Seed No.umblet Stem
variation height weight plant plant™ plant™ umblet umbel™  branches
weight plant™

Replications 2 47.93 4.25 57.24 429748 12.61 4.21 0.80 0.012
Treatments 12 186.77** 52,53 443317 11971394 50.757  50.25**  11.10%* 0.016
Error 24 25.82 3.60 17.61 75088 9.29 35 0.53 0.006
Total 38 77.81 19.09 154.13 4277299 22.56 18.30 3.88 0.010
1000- seed Bio- yield Seed yield Essential Essential yield Harvest index

weight (g) (g.m?) (g.m?) 0il % (g.m?)

0.10 911.15 5454 34.10 4.17 0.001

0.25" 7411.06" 634.15" 3.71° 1.14” 0.004"

0.09 272.86 31.68 1.50 0.18 0.002

0.14 2560.60 233.13 3.91 0.69 0.002

Through the heritability estimates indicate the effi-
ciency of selection system.Yet their scope is restricted
as they are prone to change with environment, material
used, etc. hence, more reliable information can be had
from heritability estimates coupled with genetic ad-
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Table 3. Estimate of mean, components of variance, heritability (bs) and expected genetic advance in respect of 14
characters’ inblack caraway

30

Trait Range Mean  Coefficient of varia-  Heritability =~ Genetic Genetic ad-
(bs) % advance vance
as %age of
GCV PCV Mean
Plant height 35-74 53.34 13.24 14.26 0.86 10.25 18.53
Plant seed weight 3.1-19.7 8.81 45.82 47.47 0.93 5.65 64.14
Number of seed umblet™  10.27.9 16.56 23.82 24.71 0.93 5.52 33.35
Umblet plant™ 10-18 13.46 20.77 22.98 0.95 5.20 29.08
Total Plant weight 6.47-57.36  23.12 25.08 6.39 0.92 8.90 42.86
Number of umbels 11-31 17.9 20.77 22.98 0.82 5.20 29.08
Umblet umbel™ 10-18 135 13.95 14.29 0.95 2.63 19.53
No. main branch 2-2.33 2.04 2.72 3.58 0.58 0.08 3.81
1000-seed weight(g) 1.52-2.88 2.10 10.42 13.19 0.62 0.32 14.59
Seed yield (g m?) 11-68 30.15 47.00 48.22 0.95 19.84 65.80
Bio yield (g m?) 27:36-
yield (g 229.45 93.85  51.98 52.96 0.96 68.29 72.77
Essential oil (%) 2.50-8 4.90 17.52 22.71 0.60 1.20 24.53
Yield of essential oil (g m’
%) 0.28-7.48 1.76 39.28 42.81 0.84 0.79 55.00
Harvest index 0.23-0.44 0.33 7.95 10.95 0.53 0.04 11.13

Table 4. Comparison of different traits measured in 13 selected genotypes Buniumpersicum L. using Duncan's multiple
range tests at 5% level.

Plant L
Genotypes height PIan@ seed No.seed1 No,Sefald No.umbel Bio ylgld
(cm) weight umblet- plant (g m™)
Qazvin
62.75 *¢ 8.09 df 17.13 “ 4107 23.01 ® 88.91
Khajeh 66.33 * 1723 ? 2133 ® 7730 @ 27.33 °? 22439 @
Chelmir 68.35 2 1553 ® 2275 @ 7831 *® 20.67 150.72 ®
Ferezi 54.73 750 °f 1233 © 3030 “ 18.87 b« 75.24 °f
Khaf 4533 °© 11.37 “ 19.68 ¢ 5178 ° 18.75 b« 105.67 “
Damghan 54.30 343 9 1067 f 1813 ¢ 16.77 © 31.47 ¢
Rafsanjan 55.00 ¢ 1267 18.67 5239 ° 19.60 117.37 ™
Arak 47.67 5.77 °f 14.00 % 2541 13.33 ¢ 76.82 °©M
Shirvan 63.64 *¢ 6.00 ©f 14.10 % 3329 “ 1578 72.44 °%
Ferdows 4859 720 °f 1333 © 3089 “ 16,53 78.87
Kerman 49.67 483 ™ 14.01 % 2139 ¢ 13.71 ¢ 4295
Genu 45.80 °© 6.40 ©f 14.46 2560 13.33 ¢ 64.84 °©
Mashhad 57.27 " 8.57 22.80 2 5413 ° 1495 90.41 %
LSD (p<0.05) 856 3.20 3.15 1460.25 5.14 27.83
SE 2.93 1.10 1.08 500.29 1.76 9.5
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- Continuous Table 4

1000- .
Genotypes  Sccd vield - seed - Essential f?a(slsﬂgt?al Harvest  Total Plant ~ Nomain  Umblet
(gm™) weight il (%) oil (g m?) index weight branches umbel
(9) _

Qazvin 28.00 1.96 051 " 031 *« 2182 2 b 161 e
Khajeh 61.67 ° 221 *° 078 * 027 5446 * 9 b 1327 d
Chelmir 5267 *° 1.97 099 ® 035 ® 3750 ° 2 b 1667 a
Ferezi 26.00 ¢ 251 @ 1.00 ¢ 35 @ 1827 °© 29 1298 d
Khat 37.33 213 100 * 036 ® 2642 ¢ o b 143 b
Damghan 1200 f 187 ™ 121 ¢ 038 ° 761 " 918 @ 1009 e
Rafsanjan 4167 ° 241 ® 1.40 P 036 29.29 ° 2 b 1433 bod
Arak 20.33 % 217 *° 158 @  0.26 ¢ 18.99 * o1 @b 1364 d
Shirvan 2133 175 162 “ 030 "™ 1811 ° b 1500 be
Ferdows 2467 231 e 164 " 31 ®d 1951 © 5 b 1400 cd
Kerman 15.00 °f 2.00 222 % 035 ® 1051 T 2 b 113 e
Genu 22.00 247 °® 237 e 34 ®d 1572 ¢ 5 b 1333 d
Mashhad 29.33 155 ¢ 247 e g3 e 2240 9 b 1564 ab
(plgg_%5) 9.48 0.51 2.06 0.71 0.072 7,07 0.065 1.23
SE 3.25 0.17 0.71 0.24 0.025 2.42 0.05 0.42

Table 5. Summary of stepwise multiple regression analysis of different traits of Buniumpersicum genotypes

Traits R’ R partial F

Seed per plant 0.485 0.485 34.91**
Essential oil 0.938 0.452 261.22"
Total plant weight 0.943 0.005 3.37"
Biological yield 0.949 0.006 3.99"

After the number of seeds per plant, essential oil per-
centage and seed weight per plant had a direct effect
on grain yield essential oils, this result is entirely con-
sistent with the results of stepwise regression (Table 6).
Biological yield by weight of seeds per plant showed
the highest positive indirect impact on essential oil
yield. Grain weight per plant and the total weight of
each plant has a very slight negative indirect effects to
essential oil yield of grain through the essential oil
percentage.

In general, the expected genetic advance as per
cent of mean for majority of traits was high, which
indicates that traits are governed by additive genes and
selection will be rewarding for improvement of each
trait. High heritability coupled with high genetic ad-
vance was observed for bio yield (g m) and seed yield
(g m?) thereby showing additive gene effect. Charac-
ters showing high heritability with high genetic ad-
vance may be due to additive gene action (Panse 1957)
and thus, could be improved upon by adapting selec-
tion without progeny testing. High heritability accom-
panied with low genetic advance were recorded for

plant seed weight(g), number seed per umblet, number
umblet plant, total plant weight, number of umbels,
plant seed weight, umblet per umbel and essential oil
(%), yield of essential oil (g m™?) and harvest index
which indicates the presence of non-additive type of
gene action. Panse(1957) reported that high heritability
correlated with low genetic advance indicates non-
additive gene effects. The high heritability is being
exhibited due to favourable influence of environment
rather than genotype and selection for such traits may
not be rewarding. For rest of the characters the herita-
bility accompanied with genetic advance were found
moderate. The above results are in similarity with the
findings of Majeed and Sharma (2006), Dar et al.,
(2011) and Azimzadehet al., (2012).

The comparison of various morphological traits
using Duncan's multiple range tests revealed significant
variation among the 13 ecotypes of Buniumpersicum
(Table 4). The genotype Chelmir was the tallest plant
(68.35 cm) and was significantly superior to other
genotypes, while the genotypes Geno mountain was
significantly inferior with regard to the plant height.
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Khajehforest recorded significantly highest plant seed
weight, while the lowest seed weight was recorded in
Damghan. The genotype Mashhad accession had the
highest number of seed umblet™ (22.80). Chelmir and
Khajeh forest was superior then other accessions for
the purpose of essential oil yield although other geno-
types were found with more percentages of essential
oil.

Genetic variation and path coefficient analysis
was also studied in seven genotypes of Buniumpersi-
cum in India. The results were almost the same and the
values of genotypic correlation coefficients were higher
in general, than the phenotypic ones. Number of seed
umbellet™, number of seed plant™, number of umbellets
umbel™ and number of seed umbel™ recorded signifi-
cant positive association with seed yield ha™ at the
genotypic level. However, at phenotypic level, number
of primary branches plant™, number of umbellets um-
bel™, number of umbels plant™, number of seed umbel-
let, number of seed umbel™, number of seed plant™
and 1000 seed weight were strongly associated with

Table 6.

seed yield ha™. According to the residual effects, which
was significantly low (0.055) indicating that the num-
ber of primary branches plant™ was the most reliable
trait for improving the seed yield of Buniumpersicum
through selection(Gupta et al. 2013).

The seed weight per plant traits and the total
weight of each plant had the highest positive direct
effect on yield and essential oil percentage had the
highest negative direct effect on essential oil yield.
High heritability accompanied by high genetic advance
was observed for number of seed umblet™, umblet
plant™, total plant weight, number of umbel™ and bio
yield. Therefore, it is concluded that these traits had to
be accounted for direct selection for the improvement
of yield. From this point, the genotype Khajeh forest
was significantly superior with regard to number of
seed umblet™, seed yield, bio yield and as well for the
yield of essential oil.

Path coefficient analysis showing direct (diagonal) and indirect (hon-diagonal) effect of four chosen characters based of
the result of stepwise multiple regression analysis on the yield of essential oil.

Traits direct / indirect effect Seed Plant Essential
weight/plant weight percentage

Plant weight direct 0.926 0 0

indirect 0 0 0
Essential per- direct -0.079 0 0
centage indirect -0.020 0022 0
Essential oil direct 0.582 0.196 0.676
yield indirect 0.114 0015 0

Residual effect: 0.226
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Sunulan ¢alisma, hiyara anag olabilme potansiyeli yiiksek bazi kabak (Cucur-
bita spp.) ana¢ adaylarinin 1ginlanmis polen teknigi kullamlarak saflastrilmasi
ve haploidizasyon etkinliginin belirlenmesi amaciyla yiiriitiilmiistiir. Calismada
kullanilan 17 anag adayia ait polenler gama 1511 veren Co® kaynaginda 150
Gy 151n dozunda 1gmlanmis ve bu polenlerle disi ¢icekler tozlanarak partenoge-
netik haploid embriyo uyartimi saglanmaya calisilmustir. Haploidi frekansi
izerine genotip etkisinin 6nemli bulundugu ¢alismada “I” genotiplerinden
toplamda 23 meyve, 3998 tohum, 233 embriyo, 51 bitki ve 3 haploid bitki elde
edilirken bu degerler “H” genotiplerinde sirasiyla 35, 6464, 822, 222 ve 24
olarak belirlenmistir. Elde edilen 273 bitkiden 192 tanesi (51 adedi “I” ve 141
adedi “H” genotiplerinden) ¢eliklenerek dis ortama aligtirilmig, bu bitkilerden
ise 27 adet haploid bitki iiretilmistir. Haploidi frekansi ise 100 tohum, 100
embriyo ve meyve basina sirasiyla “I” genotiplerinde 0.07, 1.29 ve 0.13, “H”
genotiplerinde ise 0.37, 2.92 ve 0.69 olarak gerceklesmistir. Haploid bitkiler
%1’lik kolhisin ¢dzeltisinin tepe tomurcuklarma uygulanmasiyla dihaploid hale
getirilmistir.

Dihaploidization in Squash Genotypes (Cucurbita spp) as a Rootstock Candi-
dates for Cucumber (Cucumis sativus L.) via Irradiated Pollen Technique

ARTICLE INFO

ABSTRACT

Acrticle history:

Received : 05.03.2017
Accepted : 29.03.2017

Keywords:

Dihaploidization
Irradiated pollen
Rootstock
Cucurbita spp.

The present study was conducted to determine the haploidization efficiency via
irradiated pollen technique in some Cucurbita spp. candidates as rootstock.
The pollens of 17 rootstocks candidates were irradiated at 150 Gy gamma ray
dose with Co® source and the haploid embryo stimulation was induced pollina-
tion with this pollens. The haploidy frequency was highly influenced by ge-
notypes, in total, 23 fruits, 3998 seeds, 233 embryos, 51 plants and 3 haploid
plants were derived from “I” genotypes, and these values were 35, 6464, 822,
222 and 24 in “H” genotypes, respectively. Finally, 192 plants were propagated
and acclimatized (51 of “I” and 141 of “H” genotypes), and 27 haploid lines
were obtained from these plants. The haploidy frequency was 0.07, 1.29 and
0.13in “I”, 0.37, 2.92 and 0.69 “H” for per 100 seeds, 100 embryos and a fruit,
respectively. Dihaploidization was successfully realized by application of 1%
colchicine solution to apical meristems of haploid regenerants.
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1. Giris

Sebze yetistiriciliginde 6zellikle toprak kokenli has-
talik ve zararhlara karst asili fide kullanimi yaygindir.
Asili fide ile iiretim miinavebenin ¢ok zor oldugu,
yiksek yogunlukta bulasmanin yasandigi ve halen
toprakli yetistiriciligin zorunlu oldugu siirekli iiretim
yapilan ortii alti alanlarinin vazgegilmez bir unsurudur.
Ulkemizde asili sebze fidesi ile iiretiminin geg¢misi
oldukga yeni olup 2004 yilinda agikta ve basit ortii alt1
sistemleri altinda asili karpuz yetistiriciligi ile baslayan
siire¢ giiniimiizde seraciliginda yayginlasmasiyla agili
kavun, hiyar, patlican ve domates iiretimi seklinde
devam etmektedir. Ozellikle kiiresel iklim degisiklikle-
rinin bir sonucu olarak farklilik arz eden ve siddetleri
giin gectikge hissedilen biyotik ve abiyotik stres faktor-
lerine dayanimin yaninda, gerek iriinlerde objektif ve
subjektif kalite unsurlarmi artirmaya yonelik olarak
gerekse ekolojist yaklagimin {iretim tarzi seklinde asili
fide ile liretim her gegen yil artmaktadir.

Hiyar, ortii alt1 tarimimizda domatesten sonra iire-
timi en ¢ok yapilan tlirdir. Yaklasik 1.75 milyon ton-
luk hiyar itiretimi ile Tirkiye diinyanin 2. en biyik
tiretici iilkesi konumundadir (FAO, 2012). Hiyar yetis-
tiriciliginde solgunluk (6zellikle Fusarium spp.) ve
nematod (Meloidogyne spp.) zarari iiretimi kisitlayan
en 6nemli toprak kokenli sorunlardir. Fusarium ile zirai
miicadele kapsaminda kismi miicadele yapilabilirken,
nematod sorununu etkili bir sekilde ¢dzen bir preparat
yoktur. Kaldi ki bu sorunlarla miicadele amaglh kullani-
lan pestisitlerin ekosistemdeki zararlar1 ve kalint1 etki-
leri uzun siiregte tolerans limitlerinin tizerindedir. Bu
sebeple gerek kalict gerekse ¢evreci bir yontem olmasi
sebebiyle asili fide ile liretim en dnemli secenek olarak
on plana ¢ikmaktadir. Giiniimiizde hiyara anag¢ olarak
genellikle balkabagi (C. moschata) ile kestane (C.
maxima) ve balkabagi (C. moschata) melezleri kulla-
nilmaktadir (Davis ve ark., 2008).

Asili fide tiretiminin ilk asamasi ise istenilen tarim-
sal Ozelliklere (hedef soruna g¢are olacak, kalem ile
uyusma yetenegi yiiksek, verimli ve iriin kalitesine
pozitif etkili v.b.) sahip anag¢ adaylarinin tespitidir. Bu
adaylarin F1 hibrit 1slah1 cercevesinde saflastirilmasi
ve devaminda tiretimlerine gecilmesi bir dizi anag 1slah
programlarmi gerekli kilar. Ustiin ozellikteki anac
adaylarmin klasik yontemlerle saflastirilmasi, kabak
gibi yabanci tozlanan tiirlerde 8-10 y1l gibi bir zaman,
uzun ve yorucu bir stireci gerektirir, ancak sonugta elde
edilen genotip hi¢ bir zaman %100 saf olmaz (Kurtar
ve Balkaya, 2010). Diger yandan 1-2 yil igerisinde
%100 homozigot saf hatlarin eldesine olanak saglayan
in vitro haploidizasyon yontemi hem 1slah siiresini
kisaltmasi hem de maliyeti ve isgiiciinii oldukga azalt-
mast sebebiyle bir¢ok tiiriin 1slah programlarinda etkin
bir sekilde kullanilmaktadir. Haploid bitkiler erkek
gamet (anter - polen), disi gamet (yumurta - yumurta-
lik) ve partenogenetik (polen 1smnlama, kimyasal uygu-
lamalar1 v.b.) kokenli olabilmektedir.

Kabakgiller familyasina giren bitki tiirleri dikkate
alimdiginda 1sinlanmis polen teknigi dihaploidizasyon
1slahinda en ¢ok kullanilan yontem olarak goze carp-
maktadir. Bu teknikte polenler farkli 151n kaynaklariyla
(genellikle Co® kaynakli gama isiniyla) 1sinlanarak
generatif yonden inaktif hale getirilmekte ancak ¢im-
lenme yetenekleri devam ettiginden disi organda uyar-
tim yaparak partenogenetik haploid embriyolarin olu-
sumuna neden olmaktadir. Bu teknigin kullanimiyla
karpuz (Giirsoz ve ark., 1991; Sar1, 1994), kavun (Sau-
ton ve Dumas de Vaulx, 1987, Sar1 ve ark., 1992; Abak
ve ark., 1996; Lotfi ve ark., 2003), hiyar (Truong-
Andre, 1988; Sauton, 1989; Caglar ve Abak, 1999;
Dolcet-Sanjuan ve ark., 2006), yazlik kabak (Kurtar ve
ark., 2002; Berber 2009; Bektemur ve ark., 2014),
balkabagi (Kurtar ve ark., 2009) ve kestane kabagi
(Kurtar ve Balkaya, 2010) tiirlerinde basarili sonuglar
almmistir. Kavun ve hiyar tiirlerinde yogun, kabak
tiirlerinde ise kismen 1slah programlarinda kullanilan
1sinlanmis polen tekniginin etkinligini kisitlayan en
onemli faktor genotip bagimlilig gostermesidir. Bunun
yaninda 1ginlama ve tozlama caligmalar1, besi ortamiin
yapist, kiiltiir kosullari, embriyo gelisim agsamalar1 gibi
faktorler de frekans iizerine etkili olabilmektedir.

Sunulan bu ¢alismada TUBITAK-TEYDEB tara-
findan desteklenen ve Universite-Sanayi isbirligi kap-
saminda gergeklestirilen “Kabak (Cucurbita spp.) ge-
netik kaynaklarmin hiyar (Cucumis sativus L.) anag
1slah programinda degerlendirilmesi ve yerli hibrit
anaglarmimn gelistirilmesi” projesi (Go¢men ve ark.,
2014) kapsaminda {imit var ana¢ adayr bazi kabak
genotiplerinde 1smmlanmis polen teknigi kullanilarak
dihaploidizasyon etkinligi arastirilmistir.

2. Materyal ve Yontem
2.1. Materyal, 1sinlama, tozlama ve hasat ¢calismalart

Caligmada materyal olarak 17 adet kabak anag¢ ada-
y1 kullanilmigtir. Genotiplere ait anterler bitkiler tam
ciceklenme dénemindeyken anthesisten bir giin dnce
toplanmig ve ayni giin 150 Gy dozunda gama 1511 ile
1smlanmistir. Anterler toplanirken bir giin sonra tozla-
nacak disi ¢igekler de ince tiil keseler yardimiyla izole
edilmistir. Ertesi giin sabah saatlerinde izole edilmis
olan disi ¢igekler 1silanmis polenlerle tozlanmis ve
yabanci polen girisini 6nlemek i¢in tekrar izole edil-
migstir. Tozlamanm 2-3 giin sonrasinda tiil keseler
almmis ve tutan meyveler etiketlenmigtir. Calismanin
bu kismi Antalya Tarim A.S. biinyesinde yiiriitiilmiis-
tir.

2.2. Dezenfeksiyon, yiizey sterilizasyonu ve ekstraksi-
yon

Tozlama isleminden yaklasik 3-4 hafta sonra, mey-
veler tam olgunlasmadan ve olusan embriyolar yasla-
nip rejenerasyon yeteneklerini kaybetmeden hasat
edilmistir. Hasat edilen meyveler ekstraksiyon oncesi
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¢esme suyu altinda yikanmig ve kaba kirlerinden arin-
dirllmig, kurulandiktan sonra 2 g hassasiyetindeki diji-
tal terazide tartilmig ve meyve saplari kesilerek
%20’lik ¢amasir suyu ¢ozeltisinde 30 dakika bekletil-
migtir. Son olarak steril kabin altinda %96°lik etil al-
kolle iyice 1slatildiktan sonra yakilarak yiizey sterili-
zasyonu yapilmustir.

Steril kabin igerisinde yiizey sterilizasyonu yapilan
meyveler steril bir bigak yardimiyla iglerindeki tohum-
lara zarar verilmeyecek sekilde dikkatlice kesilmis ve
icerdikleri biitlin tohumlar (¢ok kiiciik, zar veya iz
seklinde olanlar harig) teker teker agilarak incelenmis-
tir. Tohumlardan elde edilen embriyolar, embriyogene-
sis agamalarma gore gruplandirildiktan sonra kiiltiire
almmistir. Elde edilen embriyolar Kurtar ve ark.
(2002)’na gore asagidaki sekilde simflandirilmigtir.

1. Nokta: Tohum ucundaki sert, beyaz kii¢iik embriyo
2. Ok ucu: Tohum ucuna dogru biiyiimiis, ok ucu sek-
lindeki sert, beyaz embriyo

3. Yiirek: Sert, beyaz, yiirek seklindeki embriyo

4. Kotiledon: Kotiledon yapraklar1 belirginlesmis, sert,
beyaz embriyo

5. Sekilsiz: Kotiledon ve yiirek arasindaki gelisme
donemlerinde kalmis, sert, beyaz embriyo

6. Nekrotik :Bitkiye doniisemeyecek yapida, kahveren-
gimsi nekrotik embriyo

In vitro calismalarda tiim genotiplerde, toplam
meyve sayisi (MS; adet), ortalama meyve agirhigi (MA;
g), toplam tohum sayis1 (TS; adet), meyve basina orta-
lama tohum sayis1 (OT; adet), toplam embriyo sayisi
(ES; adet), meyve basina ortalama embriyo sayist (OE;
adet) sert embriyo toplami (ST; adet), nekrotik embriyo
toplam1 (NT; adet), farkli gelisme sathalarindaki emb-
riyo sayisi (adet) hesaplanmustir.

2.3. Besi ortami, kiiltiir kosullari, dihaploidizasyon
calismalar

Isinlanmis embriyolarin kiiltiire alinmasinda 0.1
mg/l 1AA ile modifiye edilmis standart MS (Murashige
ve Skoog 1962) temel besi ortami kullanilmistir. Cika-
rilan embriyolar igerisinde yaklasik olarak 25 ml besi
ortami bulunan magentalara her birine gelisme dénem-
leri dikkate almarak 3-9 arasinda embriyo koymak
sartiyla kiiltiire alinmiglardir. Kiiltiire alinan embriyo-
lardan koklenip geliserek bitkiye donlismeye baslayan-
lar her magentaya 1-2 adet olacak sekilde biiyiitiilmiis-
lerdir (Sekil 1).

Bu siire igerisinde embriyolar ve bitkiler sicakligi
26 = 1 °C, fotoperiyodu 16 saat, 1siklanmasi TCD
36W/54 Preheat Daylight tipi lambalarla yaklasik 3000
liix’e ayarlanmig olan iklim odasinda tutulmuslardir.
10-12 cm boyuna ulagmis bitkicikler, gerek materyal
kaybin1 6nlemek gerekse dihaploidizasyon caligmala-
rinda kullanilmak tzere 2-3 seferlik mikro ¢eliklemeler
ile ¢ogaltilmis ve sayilart artirilmgtir. Sayilari artiril-
mus bitkicikler Kurtar ve Balkaya (2010)’nin ¢aligmala-
rinda belirttigi sekliyle dis ortama alistirilmistir. Dig
ortama iyice adapte olan bitkiciklerde, daha onceki

caligmalarimizda giivenli bir sekilde kullandigimiz
stomatal gézlemler (birim alandaki stoma sayisi, stoma
olciileri, kloroplast sayisi) ile ploidi tespiti yapilmustir.
Ploidi tespiti sonucunda haploid olarak belirlenen bitki-
ler %1°lik kolhisin ¢6zeltisinin siirgiin ucuna uygulan-
mastyla dihaploid hale getirilmistir. Embriyo kiiltiirleri,
bitki rejenerasyonu, aklimatizasyon, ploidi tespiti ve
dihaploidizasyon ¢alismalar1 Ondokuz Mayis Universi-
tesi Bafra Meslek Yiiksekokulu biinyesinde yiiriitiil-
miuistiir.

2.4. Verilerin analizi

Calismada kullanilan anag¢ adaylarina ait meyve sa-
yilarinin esit sayida olmamasi ve farkli sayida materyal
kullanilmasi sebebiyle sadece elde edilen verilerin
ortalamalarinin verilmesiyle yetinilmistir.

3. Arastirma Sonuclar1 ve Tartisma

3.1. Isinlanmig polenlerle tozlamalarin meyve agirligi,
tohum olusumu ve embriyo uyartimina etkileri

En agir meyveler [-3 genotipinden elde edilmis
(2605.0 @), bunu 1-4 genoitipi izlemistir (1479.2 g). 1
genotipleri, H genotiplerine oranla daha agir meyveler
olusturmustur. Ortalama tohum sayilari agisindan ise H
genotipleri | genotiplerine oranla daha fazla tohum
icermislerdir. Bu agidan H-11 ve H-8 genotipleri mey-
ve basma en fazla tohumun elde edildigi genotipler
olmustur (sirastyla, 243.2 ve 242.0 adet) (Cizelge 1).

Cizelge 1.

Elde edilen meyve sayis1 (MS), ortalama meyve agirli-
g1 (MA), toplam tohum sayis1 (TS) ortalama tohum
sayist (OT), toplam embriyo sayilari (ES) ve meyve
basina ortalama embriyo sayilar1 (OE) degerleri.

Genotip MS MA TS OT ES OE
I-1 2 1270.0 541 1353 18 9.0

1-2 3 14457 526 1753 58 19.3
1-3 2 2605.0 368 184.0 9 4.5
-4 5 1479.2 566 1132 4 0.8
I-5 1 1348.0 217 217.0 16 16.0
1-8 5 923.2 920 1840 61 12.2
1-9 5 1446.0 860 1720 66 13.2
> /Ort. 23 15024 3998 173.8 232 10.1
H-1 4 357.8 461 1153 26 6.5
H-2 2 492.0 386 193.0 55 275
H-3 1 588.0 133 133.0 31 31.0
H-5 4 651.3 613 153.3 47 11.8
H-8 1 912.0 242 2420 38 38.0
H-11 5 813.2 1216 2432 162 324
H-12 4 473.5 699 1748 102 25.5
H-13 4 541.0 912 228.0 156 39.0
H-14 7 434.3 1106 158.0 131 18.7
H-15 3 1033.3 696 232.0 74 247
Y/Ort. 35 629.6 6464 184.7 822 235
Genel 58 1066.0 10462 180.41054 18.2
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Sekil 1.

Embriyolarin kiiltiire alinmasi, kéklendirme ve bilyiitme asamalari

Isinlanmis polenlerle uyartim sonucu elde edilen
embriyo sayilari ile meyve bagina ortalama embriyo
sayilarina iliskin sonuglar genotiplere gore Cizelge
1’de ayrintili olarak verilmistir. En yiiksek embriyo
uyartimi 39 ve 38 adet/meyve ile sirasiyla H-13 ve H-8
genotiplerinde saptanmuistir. 1-4 genotipi ise meyve
basina 0.8 adet embriyo ile en diisiik embriyo sayisinin
elde edildigi genotip olmustur. Meyve basina diisen
ortalama embriyo sayilart H genotiplerinde, I genotip-
lerine oranla daha fazla belirlenmistir (sirasiyla 23.5 ve
10.1 adet). Genel degerlendirmede ise toplamda 1054
adet embriyo elde edilmis ve meyve basina ortalama
embriyo sayisi 18.2 adet olarak tespit edilmistir.

3.2. Isinlanmig polenlerle uyartim sonucu elde edilen
embriyolarin degisik gelisme safhalar

Isinlanmis polenlerle tozlama sonucu genotip-
lere bagli olarak elde edilen degisik safhalardaki bitki-
ye doniisebilecek sert, beyaz yapili embriyolar ile bit-
kiye doniisme kabiliyetleri olmayan nekrotik embriyo-
larin sayilart belirlenmistir (Tablo 2). H-11 ve H-13
genotipleri 162 ve 156 adet ile en fazla embriyonun
elde edildigi genotipler olmustur. Elde edilen toplam
1044 adet embriyodan 841 adedi (% 80.6) normal sert
yapida olurken, % 21.4’1 bitkiye doniisemeyecek yapi-
daki nekrotik embriyolardan olugmustur. Embriyolarin
gelisim sathalar1 agisindan kotiledon seklindeki embri-

yolarin sayist (679 adet) diger embriyolardan daha
fazla olmustur (Cizelge 2).

In vitro‘da kiiltiire alinan farkl gelisme sathalarin-
daki embriyo sayilari, koklenerek bitkiye doniisen
embriyo sayilari hesaplanmistir. “I” genotiplerinden
elde edilen sert yapili toplam 183 adet embriyodan 112
adedi koklenmis ve 51 adedi (%27.9) normal bir bitki-
ye doniismiistiir. En yiiksek bitkiye doniisiim oranlari
kotiledon asamasindaki embriyolardan saglanmustir.
“H” genotiplerinden elde edilen sert yapili toplam 658
adet embriyodan 318 adedi koklenmis ve 222 adedi
(%33.7) normal bir bitkiye dontigmiistiir. En yiiksek
bitkiye doniislim oranlari, “I” genotiplerinde oldugu
gibi, kotiledon asamasindaki embriyolardan saglanmis-
tir. Elde ettigimiz bulgular Sar1 ve ark. (1999) ile Kur-
tar ve ark. (2002)’nin bulgulariyla da uyum igersinde-
dir. Calisma boyunca hem “I” hem de “H” genotiple-
rinden toplamda elde edilen 841 adet sert yapili embri-
yodan 543 adedi koklenmis ve bunlardan 273 adet
(%32.5) bitki elde edilmistir (Cizelge 3).

“I” ve “H” genotiplerine ait yiirek, kotiledon ve ge-
kilsiz yapidaki embriyolarm besi ortamma almmalart
ile iyl bir kok sistemi gelistirip kotiledon yapraklar
olusturmalarina kadar gecen siirelerin farkli oldugu
belirlenmistir. Nokta ve ok ucu sathalarmdaki embriyo-
lardan ise bitkiye doniisiim saglanamadigindan deger-
lendirme yapilamamigstir. Ele alinan bu ozellikler agi-
sindan “I” ve “H” genotipleri birbirine oldukg¢a yakin
degerler vermis, embriyolarm bitkiye doniisiim siireleri
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embriyo gelisim safhas ilerledik¢e kisalmistir. Ornegin
kotiledon ve sekilsiz yapidaki embriyolar sirasiyla
ortalama 5.3 - 7.2 ve 6.4 — 8.1 giin gibi kisa siirelerde
iyi bir kok sistemi ve kotiledon yapraklar olusturup
siirgiin vermeye baglamiglardir. Bu siire yiirek safha-
sindaki embriyolarda 8.8 — 12.5 giin olarak gerg¢ekles-

Cizelge 2.
Anag adaylarinin degisik sathalardaki embriyo sayilar

migtir. Kiiltiire alinan bazi embriyolar anormal geligim-
ler gostermis ve bitkiye donlisememisglerdir (Sekil 2).
Kislik kabaklarda embriyo yapilarmin gelisim diizeyle-
rine bagli olarak bitkiye doniisiim oranlarinin ve siirele-
rinin degisim gosterdigi Kurtar ve ark. (2012) tarafin-
dan da rapor edilmistir.

Sert embriyolar

Nekrotik embriyolar

Genotip N o Y K S N ®) Y K S ST NT GT
I-1 - 1 - 10 2 1 - 2 2 13 5 18
1-2 2 3 1 33 6 3 3 5 2 45 13 58
1-3 - - - 5 1 1 - 2 - 6 3 9
1-4 - - - 3 - - - 1 - 3 1 4
I-5 - - - 11 3 - - 1 1 14 2 16
1-8 1 1 - 41 7 4 - 5 2 50 11 61
1-9 3 3 2 39 5 6 3 4 2 52 15 66
>/Ort. 6 7 3 142 24 14 6 20 9 183 50 223
H-1 - 1 - 14 3 - - 2 4 2 18 8 26
H-2 4 - - 39 1 3 1 2 2 3 44 11 55
H-3 1 - 1 23 - - 3 - 1 2 25 6 31
H-5 1 4 - 31 2 2 - 5 2 - 38 9 47
H-8 - - 2 27 - - 2 - 3 4 29 9 38
H-11 7 11 4 92 12 6 9 4 12 5 126 36 162
H-12 4 1 5 69 9 1 - 3 9 1 88 14 102
H-13 - 2 8§ 101 11 3 7 - 18 6 122 34 156
H-14 5 8 1 86 8 6 - - 13 4 108 23 131
H-15 3 2 - 55 - 1 2 1 6 3 60 13 73
>/Ort 25 29 21 537 46 22 24 17 70 30 658 163 821
Genel 31 3 24 679 70 36 24 23 90 39 841 213 1044

ST: Sert Embriyo Toplami; NT: Nekrotik Embriyo Toplami; GT: Genel Toplam; N: Nokta; O: Ok ucu; Y: Yiirek; K:

Kotiledon; S: Sekilsiz

Cizelge 3.

Anag adaylarinda kiiltiire alinan embriyo sayisi (E), koklenen embriyo sayisi (K), bitkiye doniigen embriyo sayist (D) ve

bitkiye déniisiim orani (O) (%)

I genactipleri H genotipleri Genel
E K D O E K D 0 E K D @)

N 6 2 - - 25 9 3 120 31 11 3 9.7

(@] 8 3 2 250 29 11 4 138 37 14 6 16.2

Y 3 1 - - 21 14 8 381 24 15 8 33.3

K 142 98 48 338 537 381 204 380 679 479 252 37.1

S 24 8 1 42 46 16 3 6.5 70 24 4 5.7
y/Ort. 183 112 51 279 658 431 222 337 841 543 273 325

N:Nokta; O: Ok ucu; Y: Yiirek; K: Kotiledon; $: Sekilsiz; T/O: Toplam/Ortalama

Kiltiir tiiplerine veya kavanozlara alinmis farkli
asamalardaki embriyolardan gelisen bitkilerin yaklasik
7-10 cm olmasma kadar gecen siire (ortalama “giin”)
olarak hesaplanan ilk mikro ¢eliklemeye gelme siireleri
embriyo safhalarma gore degisiklik gostermistir. Ileri
gelisme safhalarinda bulunan embriyolar daha kisa
stirede celikleme agsamasina gelmiglerdir. Kotiledon ve
sekilsiz yapidaki embriyolar sirasiyla ortalama 32.7 —
36.2 ve 34.4 - 39.1 giinde celiklemeye gelmistir. Kok-

lenip siirgiin olusturan bazi embriyolarda anormal bitki
gelisimlerine de rastlanmistir (Sekil 3).

Farkli gelisim asamalarindaki embriyolardan geli-
sen bitkilerin ilk mikro ¢elikleme asamasindaki ortala-
ma boylarma iliskin sonuglarda ise kotiledon ve sekil-
siz agamalarindaki embriyolar sirasiyla 13.2 ve 12.4 cm
ile en uzun boylu bitkileri vermistir. Bitkilerin ilk mik-
ro celiklemeye geldikleri agamadaki ortalama bogum
sayilar1 ileri gelisim sathasindaki embriyolarda daha az
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sayida gergeklesmis, bu deger kotiledon sathasinda
ortalama 4.3 adet olarak saptanmustir.

Sekil 2.

Anormal gelisme sonucu bitkiye doniisemeyen embriyolar

Sekil 3.
Anormal gelisme gosteren bitkiciklerin goriiniimii

3.3. Bitkilerin dis ortama alistirilmast, ploidi tespiti

Mikro geliklemeler sonrasi uygun boya gelen bitki-
ler Kurtar ve Balkaya (2010)’ya gore dis kosullara
alistirlmistir (Sekil 4).

Dis kosullara aligtirilan bitkilerin ploidi dii-
zeyleri stomatal gozlemlerle belirlenmistir (Kurtar ve
ark., 2009). Diploidlerde ortalama stoma uzunlugu
32.45 pm iken, haploidlerde 24.76 um olmustur. Stoma
caplari ise diploidlerde 19.70 um ve haploidlerde 17.76
pm olarak bulunmustur. Arastirma sonucunda incele-
nen bitkilerin stoma boyutlari ile birim alandaki stoma
sikligr arasinda ters bir iligki oldugu goriilmistiir. Dip-
loid bitkilerde birim alandaki stoma sayilarinin daha az
(345.38 adet mm™) hazploidlerde ise sayilarinin daha
fazla (407.92 adet mm™) oldugu bulunmustur. Haploid
bitkilerde stomanin her iki bek¢i hiicresinde toplam 6-8
adet kloroplast bulunurken, diploid bitkilerde 10-12

kloroplast sayilmistir. Haploid bitkilerin diploid bitki-
lere oranla daha zayif gelistikleri ve daha kiigiik kaldik-
lar1 tespit edilmistir (Sekil 5). Benzer bulgular kavun
(Sar1 ve ark., 1992), karpuz (Sar1, 1994), yazlik kabak
(Kurtar ve ark., 2002), balkabagi (Kurtar ve ark., 2009)
ve kestane kabaginda da (Kurtar ve Balkaya, 2010)
tespit edilmistir.

3.4. Dihaploidizasyon ¢alismalar

Arastirma siiresince toplamda 27 haploid bitki elde
edilmis ve haploidi frekansi 100 tohum, 100 embriyo
ve meyve bagina sirasiyla “I” genotiplerinde 0.07, 1.29
ve 0.13, “H” genotiplerinde ise 0.37, 2.92 ve 0.69 ola-
rak gerceklesmistir. Haploidi frekansi beklenenin altin-
da gercgeklesmis zira neredeyse biitiin meyvelerde yiik-
sek oranda dolu tohumla karsilasilmistir. Geriye kalan
tohumlardan ¢ikarilan embriyolarin biiylik bir boliimii
ise tohumun yarisini ve yarisindan daha fazlasini kap-



40

Kurtar ve ark. / Selcuk J Agr Food Sci, (2017) 31 (1), 34-41

layan kotiledon seklindeki embriyolardan olusmus, bu
tip embriyolardan ise haploid bitkiye doniisiim gergek

lesmemistir. Haploid bitkilerin saf dihaploid hatlara
doniistiiriilmesi amaciyla, daha 6nceki galigsmalarimiz-

da basarili sonuglar veren %1°lik kolhisin ¢ozeltisi elde
edilen celiklerin tepe siirgliniine uygulanmistir. Hap-
loid bitkiler dihaploid hale gelinceye kadar uygulama-
lara devam edilmistir.

Sekil 4.

Bitkilerin dis kosullara alistirilmasi. Bitkiciklerin dikimi, plastik posetlerle kapatma, dis kosullara alistirilmis bitkiler ve

iklim odasinda biiylimeye alinmisg bitkiler.

Sekil 5.
Diploid (solda) ve haploid bitkinin gelisme durumu

4. Sonug ve Oneriler

Birgok sebze tiirtinde gerek saf homozigot ebeveyn
adaylarinin elde edilmesine gerekse islah siiresini bii-
yik olglide kisaltarak 1slah etkinliginin artirilmasimna
olanak saglayan dihaploidizasyon teknigi kabak tiiriin-

de de basarili bir sekilde uygulanmaktadir. Ancak tek-
nigin yaygin olarak kullanilmasmi engelleyen en
o6nemli etken genotip bagimli olmasi ve haploidi fre-
kansiimn genotipler arasinda biiyiik bir varyasyon gos-
termesidir. Bu amagla ileride kabak tiiriinde yapilacak
calismalarda haploidi frekansi yiiksek genotiplerle
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calisilmasi, frekansi diisiik genotiplerde ise yliksek
frekanslh genotiplerle melezlemeler yapilarak frekansin
artirllmas1 gerekmektedir. Ayrica 1sinlanmis polen
teknigine alternatif olarak anter-mikrospor veya oviil-
ovaryum kiiltiirleri de devreye girmelidir.
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The studies were conducted at Transitional Zone Agricultural Research Insti-
tute in Eskisehir and Selguk University in 2008-2010 growing seasons. Two
bread wheat cultivars (Gerek 79 and Bezostaja 1) were used as plant material.
Experimental treatments were 0, 30, 60, 90 and 120 kg N ha™* applied at plant-
ing and tillering stages (early-season treatments) and 0, 20, 40 and 60 kg N ha™
(urea form) applied at heading stage (late-season treatments) as foliar applica-
tions. A variation was created in terms of SPAD and TN at heading stage
through different nitrogen rates in traditional nitrogen application time. Results
under rain-fed conditions revealed that foliar nitrogen at heading stage could
increase the protein content at least 1%, and the critical threshold NSPAD
value was 0.96 for Bezostaja 1 and 0.94 for Gerek 79. On the other hand, the
threshold TN value was 4.22% for Bezostaja 1 and 3.75% for Gerek 79 under
the same conditions. The increase in grain protein content of Bezostaja 1 per
10 kg ha™ of N was 2.0% in early-season and 3.2% in late-season treatments.
The same increase rates for Gerek 79 were 1.5% in early-season and 2.7% in
late-season treatments. Although both early and late-season treatments were
effective on protein content and related quality traits, the application of foliar
solution in heading stage was more dominant as compared to the traditional
nitrogen application time.

1. Introduction

Despite the annual changes, Turkey with an annual
production of 20 million tons is among the leading
wheat producer countries of the world. Wheat is a
significant crop in meeting nutritional needs of its own
people and also a significant export commodity. Inter-
national quality standards should be properly met and
even surpassed to seize such an export potential. Grain
protein content is the most important indicator of grain
quality. Thus, protein composition is a highly signifi-
cant factor for the end-use quality of wheat grains.
While the qualitative composition is depending on

* Corresponding author email:erdinc.savasli@tarim.gov.tr

genetics of the genotype, quantitative value is largely
influenced by the environmental conditions. With re-
gard to grain protein compositions, significant geno-
type x environment x treatment interactions were re-
ported in previous studies (Zhu & Khan 2001).

Late-season foliar solution treatments may improve
protein content of grains. Diluted urea ammonium
nitrate is commonly used to prevent blight or salt ef-
fects of high concentration urea treatments. Spiertz
(1983) indicated that 65-80% of grain nitrogen came
from post-flowering translocation of the nitrogen taken
up before flowering and also reported decreased post-
flowering root activity and consequent decreased nitro-
gen uptake especially under dry conditions (Ellen &
Spiertz 1980). While the nitrogen-use efficiency for the
nitrogen provided at sowing was between 30-55%, the
ratio for the nitrogen provided at flowering increased to
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55-80% levels (Wuest & Cassman 1992). Westcott et
al (1997) carried out a study with spring wheat in Mon-
tana under irrigated conditions and indicated that addi-
tional fertilization increased protein contents when the
normalized SPAD values decreased to 0.93-0.95 levels
and such an increase was almost 1% at an NSPAD
value of 0.89. Researchers also reported that high cor-
relations between flag leaf total nitrogen (TN) values
and supplemented nitrogen indicates grain protein
response to supplemented nitrogen when the flag leaf
TN contents were below 4.2-4.3%. However, they were
not able to express the level of response with the tests
employed. Lorbeer et al (2000) carried out a study with
two different winter wheat cultivars at two different
locations (dry and wet) of Montana and reported that
every 0.1% increase in flag leaf total nitrogen content
yielded 0.26% increase in grain protein content of one
cultivar and 0.55% increase in protein content of the
other cultivar. The researchers also indicated the
threshold flag leaf total nitrogen content as 4.2%.

In this study aimed to determining the critical thres-
holds by using NSPAD and flag leaf nitrogen value
to increase the bread wheat grain protein content.

2. Materials and Methods

The present study was conducted at 2008-2010
growing seasons at 4 different locations over the exper-
imental fields of Eskigehir Agricultural Research Insti-
tute and farmer’s fields. The factors in this study were
0, 30, 60 and 90 kg N ha™ doses applied at traditional
nitrogen application periods (half with sowing and the
other half at tillering) to create a variation; and 0, 20,
40 and 60 kg N ha™ foliar solutions applied at heading
stage. Experiments were conducted in split plots in
randomized complete block experimental design with 4
replications. Early-season treatments to create a varia-

tion were placed in main plots and foliar solution
treatments (major factors) were placed in sub-plots.
Seeding density of the experimental treatments was
450 kernel m™. In foliar solution treatments, 4% urea
solution was used at heading stage, and solutions were
applied in two equal portions (each portion was applied
in one-week interval) to prevent leaf blights. Common
Minolta SPAD-502 chlorophyll meter (Markwell et al
1995) was used to measure leaf chlorophyll concentra-
tion in SPAD units, and assessments were made over
SPAD units.

SPAD readings at heading stage were performed
on flag leaves over main shoot of randomly selected 10
plants. Readings were performed at 3 different sec-
tions. The SPAD readings taken from experimental
plots were then divided by SPAD readings taken from
the plots with the highest fertilization dose of the same
genotype. This process is called normalization of
SPAD values and expresses the relative SPAD values
as follows:

NSPAD (Normalized SPAD) = SPAD (plot) / SPAD
(maximum) @

Total nitrogen measurements were performed over
30 flag leaves taken from main shoots. Measurements
were made in accordance with Dumas method (AACC
2000). Monthly precipitations for the experimental
years of the research institute are provided in Table 1.

Table 1
Monthly average precipitation of the experimental site at the Institute during 2007-2010 growing seasons.
Annual Total

Years Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug (mm)
Long-Term 147 252 30.6 456 384 326 333 350 421 293 138 6.5 347.1
2007-08 00 192 924 499 157 10 424 385 117 93 0. 5.5 286.6
2008-09 30.7 6.4 496 345 663 820 409 280 154 10.2 194 2.0 385.4
2009-10 7.1 90 295 651 360 428 326 239 207 790 74 0.9 354.0

Nitrate nitrogen levels of the experimental soils
were low. These low levels were taken into considera-
tion while selecting the experimental fields. Experi-
mental soils were fine textured (clay, clay-loam) with
low organic matter contents. Soil lime levels were
ranged from medium to high. Soils had slight alkaline
reaction and were slightly saline or nonsaline.

Soil samples were subjected to NO3 and NH;+NO3
nitrogen analyses with two different methods recom-
mended by Bremner (1965). Samples were not dried
and analyses were performed at field soil moisture
contents. Soil chemical characteristics of the experi-
mental fields are provided in Table 2.
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Table 2

Soil characteristics of experimental sites (0- to 30-cm
soil layer)

2008 2008 2009 2009

Charactertics Unit
Locl Loc2 Loc3 Loc4

Table 3

The main effects of early and late-season foliar N
treatments on grain yield of two winter wheat cultivars
(2008-2010) (average of 4 experiments)

Texture C C CL SCL

pH (1:2.5

Soil:Water) 752 736 7.35 7.67
EC (Salt) (1:5,

Soil:Water) uS/em 140 130 203 180

CaCO; (Lime) (%) 9.6 135 19.1 233
Organic Matter (%) 1.1 131 206 1.79
Phosphorus (P) mgkg? 32.1 8.39 181 205
Potassium (K) mgkg? 667 365 405 250

Phenoldisulphonic
Acid Met. (NO3)

KCI (NHs,NO;) mgkg? 159 206 21 13.7

mgkg® 3.3 229 3.83 6.6

Nitrogen BEZOSTAJA 1 Grain Yield (kg ha™)

Data analysis: JMP statistical software (JMP, SAS
Institute, Cary, NC) was used for data analyses. Signif-
icance of the effects of treatments was tested through
variance analysis and Student’s t-test was used to com-
pare the means. Regression and correlation analyses
were performed following the variance analysis as it
was in every study with numerical independent varia-
bles. Stepwise multiple regression analysis was per-
formed to compare relative impacts of early and late-
season treatments on grain protein contents.

3. Results and Discussion

Yield averages of foliar solution treatments for Be-
zostaja 1 and Gerek 79 cultivars are presented in Table
3.

Early (soil) x Late (foliar) season nitrogen treat-
ments interaction was significant in both cultivars. As
the general average, yield response to early-season
nitrogen treatments ceased at 30 kg N ha™* dose in both
cultivars. On the other hand, the optimum dose in foliar
solution treatments was observed as 60 kg N ha™. A
quadratic increase was observed in grain yields at head-
ing nitrogen treatments. Such an impact of late-season
nitrogen treatments were thought to be related to eco-
logical conditions of the last two years. The pre-
cipittions especially during the grain-fill stage of the
last two years were higher than the seasonal averages
of the region. Higher precipitations might have pro-
longed grain-fill stage and the nitrogen used might
affect the grain yields. Yields of both cultivars were
generally close to each other but heading of Be-
zoztayal was 6 to 8 days later than Gerek 79. Slightly
higher yields of Bezostaja 1 might be resulted from this
late heading and better use of precipitations received
during grain-fill stage.

Ea”y' Nitrogen Late-Season (kg N ha™)

gason

kg N ha 0 20 40 60 Aver.
0 364 380 398 354 374B
30 380 426 423 419 412 A
60 416 400 442 415 418 A
90 384 403 426 400 404 A

Aver. 387c  403b 423a 398bc 403
CV (%)= LSD0s LSD(q.05) LSD(0.05)
8.7 Early=25* Late=13.5** ExL=27.0*
GEREK 79  Grain Yield (Kg ha™)

Nitrogen Nitrogen Late-Season (kg N ha™)

Early-

Seson 0 20 40 60 Aver.

kg N ha
0 352 340 358 309 340 B
30 336 373 371 375 366 A
60 377 367 389 357 373 A
90 319 327 397 376 356AB

Aver. 347b  353b 379a 355b 359
cv (%) = LSD(gvgs) LSD (0.05) LSD (0.05)

12.2 Early= 18.6* Late=14.9* ExlL=29.9*

Means with the same the letter are statistically non-
significant, ** Significant at p<0.01 level, * Significant at
p<0.05 level by Fisher’s LSD, NS: Non-significant

Grain protein contents were determined through
multiplying grain nitrogen contents by a factor of 5.83
and results for the cultivars Bezostaja 1 and Gerek 79
are given in Table 4.

Grain protein contents of both genotypes and the
early and late-season nitrogen treatments were differ-
ent. All doses of early and late-season nitrogen treat-
ments increased the grain protein contents of both
cultivars. The genotype had the least effect on differ-
ences in grain protein contents based on the assessment
genotype, environmental factors and nitrogen treat-
ments effects. Bezostaja 1 had a grain protein content
of 12.0% and Gerek 79 had a grain protein content of
11.5%. Several studies indicated higher impacts of
genotype on grain protein content than environmental
conditions (Triboi & Triboi-Blondel 2002; Foulkes et
al 2009). However, quite low level of difference be-
tween the average values (0.5%) does not imply that
genotype was totally ineffective. Bezostaja 1 had high-
er protein contents than Gerek 79 at all doses of early
and late-season nitrogen treatments. The difference in
grain protein contents created by nitrogen treatments
was higher than the difference created by genotype
(Table 4). As the average of 4 treatments, while both
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cultivars had 10.5% grain protein content in control
treatments without any nitrogen applications, grain
protein content of Bezostaja 1 increased by 2.8% and
reached to 13.3% and protein content of Gerek 79
increased by 2% and reached to 12.5% in treatments
with the maximum grain protein content. Both maxi-
mum values were obtained from 90 kg N ha™ early +
60 kg N ha® late-season nitrogen treatment combina-
tions. With regard to contributions of early and late-
season applications to grain protein contents, the con-
tribution of each unit of nitrogen was higher in late-
season applications and this comparison was presented
graphically in Figure 1.

Table 4

The main effects of early and late-season foliar N
treatments on grain protein contents of two winter
wheat cultivars (average of 4 experiments)

Nitrogen BEZOSTAJA 1 Grain Protein (%)

Early- Nitrogen (Late-Season) (kg N ha™)
Season 0 20 40 60 Aver.
kg N ha
0 105 108 117 122 11.3C
30 109 116 121 128 119B
60 111 118 124 128 12.0B
90 121 13.0 131 133  129A
Aver. 11.2d 11.8c 12.3b 12.8a 12.0
CV (%)= LSD (05 LSD (0.05) LSD (0.05)

5.8 Early=0.55** Late=0.25** ExL=0.51*

GEREK 79 Grain Protein(%)

Nitrogen Nitrogen (Late-Season) (kg N ha™)
Early- 0 20 40 60 Aver.
Season
kg N ha
0 10.5 10.6 11.2 11.8 11.0B
30 10.2 11.0 11.2 12.1 11.2B
60 10.9 11.8 11.7 12.4 11.7A
90 11.7 11.7 12.2 12.5 12.0A
Aver, 10.8d 11.3c 11.6b 12.2a 115
CV (%)= LSD (s LSD (0.05) LSD (.05
4.9 Early=0.33* Late=0.22* ExL=0.44*

season and 3,2% in late-season applications (Equation
2). These increase rates in Gerek 79 were 1,5% in ear-
ly-season and 2,7% in late-season applications. Several
other studies have also indicated higher impacts of late-
season applications on grain protein contents (Wuest &
Cassman 1992). “Equation 2 and 3” also indicate a
negative interaction between early and late-season
applications in both cultivars. Contributions of late-
season nitrogen treatments to grain protein content
decreased with increased early-season treatments The
late-season treatments may not provide any contribu-
tions when the early-season treatments exceeded a
certain level. Although current findings present the
existence and level of such relations, the equations still
represent the current experimental conditions. Thus,
there is a need for wider practical indicators. The ob-
jective of the present study was also to determine such
a threshold value. Similar responds of both parameters
to nitrogenous fertilization present the relationship
between them. There were highly significant correla-
tions between SPAD and TN values of the present
study (Figure 2).

Because of genotypic differences in chlorophyll
contents of cultivars and effects of factors other than
nitrogen fertilization, SPAD values were usually con-
verted into NSPAD values, and critical threshold val-
ues were determined over these values. Therefore, it is
determined that which NSPAD or TN values were
critical and at which NSPAD or TN levels result in
certain increase in grain protein contents through foliar
solution treatments. NSPAD values calculated from
SPAD values measured over flag leaves at heading
period and TN values measured over the flag leaves
sampled at the same time. Increases in protein contents
provided by foliar solution treatments were provided in
Table 5.

Table 5

The main effects of early and late-season foliar N
treatments on increases in grain protein contents and
flag leaf total nitrogen contents of two winter wheat
cultivars (2008-10) (Average of 4 experiments)

Means with the same the letters are statistically non-
significant, ** Significant at p<0.01 level, * Significant at
p<0.05 level by Fisher’s LSD, NS: Non-significant

BEZOSTAJA 1:

Grain Protein (%) = 10.3 + 0.20 x E.S. (kg N ha™) +
0.32x L.S. (kg N ha™)—0.012 x (E.S. x L.S.)

(R? =0.95**, n = 16). )
GEREK 79:

Grain Protein (%) = 10.1 + 0.15 x E.S. (kg N ha™) +
0.27 x L.S. (kg N ha™) —0.010 x (E.S. x L.S.)
(R?=0.92** n = 16). (3)
(Where, E.S. = Early-Season Nitrogen;

L.S. = Late-season Nitrogen)

The increase created in grain protein content of Bezos-
taja 1 by each unit of kg ha™ N was 2,0% in early-

Nitrogen BEZOSTAJA 1
ggg&’;} NSPAD  Flag Leaf Increase In
kg N ha TN (%)  Grain Protein %
0 0.86 3.52 1.68
30 0.89 3.74 1.91
60 0.91 3.87 1.63
90 0.95 4.09 1.18
GEREK 79
Nitrogen NSPAD  Flag Leaf Increase In
Early- TN (%)  Grain Protein
Season
kg N ha™ (%)
0 0.86 3.26 1.35
30 0.87 3.51 1.92
60 0.91 3.63 1.57
90 0.94 3.70 0.84

TN (total Nitrogen)
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In a study carried in Montana, USA, the critical
threshold NSPAD values were determined to be be-
tween 0.93 and 0.95 and the authors indicated that 1%
increase in grain protein contents could only be reached
when the NSPAD value decreased to a value of 0.89
(Westcott et al 1997). In the present study, such 1%
increase was achieved at critical threshold NSPAD
values of between 0.94 and0.96 and about 1.7% in-
crease in grain protein contents was achieved for both
cultivars when the NSPAD values decreased to 0.89
(Figure 3) Similar critical threshold NSPAD values
were observed in both cultivars with slight differences.
However, critical threshold TN values of cultivars were
quite different from each other. While the critical
threshold TN value was 4.22% in Bezostaja 1 and it
was 3.75% for Gerek 79. The reason for such different
values was the direct use of TN values while normal-
ized SPAD values (NSPAD) are used through dividing
SPAD values of each cultivar by maximums of them.
Another reason was the higher nitrogen (and chloro-
phyll) contents of Bezostaja 1 leaves than Gerek 79
leaves. Although critical threshold NSPAD values can
be used for several cultivars because of normalization
process, critical threshold TN values should be deter-
mined for each cultivar separately because of genotypic
differences between the cultivars, The TN values
should also be subjected to normalization process like
NSPAD values to obtain the percentage of maximum.
In two previous studies carried out in Montana, critical
threshold TN value was between 4.2 and 4.3%
(Westcott et al 1997) in one of them and was found to
be as 4.2% in the other (Lorbeer et al 2000). These
values were similar to values observed in this study for
Bezostaja 1. The NSPAD method was more appropri-
ate since it was more practical than leaf analyses and
exhibited already high correlations with TN values.

CONCLUSIONS

The present results clearly put forth the positive
contributions of nitrogen treatments at heading stage
under rain fed conditions to grain protein content and
relevant bread-making quality attributes. To put this
approach into practice, critical threshold values for
both chlorophyll meter readings and total nitrogen
contents were also presented. The foliar urea treatments
at heading stage increased the grain protein content of
Bezostaja 1 from 11.2 to 12.8% with 1.6% increase and
increased grain protein content of Gerek 79 from 10.8
to 12.2% with 1.4% increase. A 1% increase was
achieved at NSPAD values of 0.94-0.96 and the in-
crease in grain protein contents of both cultivars was
about 1.7% when the NSPAD value decreased to 0.89.
The critical threshold TN value was 4.22% for Bezos-
taja 1 and 3.75% for Gerek 79.
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In this study, the quality of surface (horizontal) seeds distribution and the
growing area of seeds was determined by carrying out laboratory tests at 4
different seeding methods (conventional and twin row) and 3 forward speeds of
precision pneumatic seeder (3; 5 and 7 km h). We compared the different
seeding methods with the the average shape coefficient (r,) of growing area
and determined the most optimal seeding method for maize. The coordinates
(x, y) of each seed were measured and entered into the MATLAB software to
generate the VVoronoi polygons around each seed. These polygons were consid-
ered as the growing area of the seeds.

According to the results, the analysis of variance performed on shape coeffi-
cients values showed that the difference between seeding methods were signif-
icant (P < 0.01). The most optimal seeding method for corn is the twin row
method 25 cm seeds spacing intra row because it had a better growing area for
the seeds with a average shape coefficient closer to 1 (r,+=0.87). In addition
we found the twin row seeding method 16 cm seeds spacing intra row very
interesting because it had a high coefficient of form (r,,=0.81) and also al-
lowed to seed more seeds in a same area than all the other seeding methods of
our study. This is a method whose can be a good alternative for maize seeding.

1. Introduction

For centuries, agriculture occupies an important
place in human life. Poor mastery of calendars and
farming techniques caused massive production losses
for many farmers. Thereafter men have understood that
the most important steps in agricultural activity is
planting or seeding because it largely determined the
quality and quantity of production. The invention of
seeder has revolutionized the work of seeding and
significantly increased yields. Despite the factors that
affect the distribution of seeds in the soil such as seed-
ers setting, seed pipes, leads to seed, the physical prop-
erties of grain, soil conditions and so on, a seeder must
be able to seed in order to have the proper output and
an adequate growing area of the plant.

* Corresponding author email: nkayahan@selcuk.edu.tr
Taken from the master's thesis

The seeding uniformity of a seeder is an important
factor affecting field germination, development and
consequently yield of crops. In the seeding process, the
distribution of seeds in soil is expressed by horizontal
and vertical distribution. Planting arrangements are
effective in the first degree in ensuring a smooth hori-
zontal seed distribution in the planting.

According to Karayel and Ozmerzi (2008), the ho-
mogeneity of the distribution of plants in the field min-
imize competition among plants by allowing the use
rate equal to the basic elements such as light, water and
food, and will result in better plant output and sprout-
ing. In order to minimize the competition among
plants, it is necessary to provide suitable inter row and
intra row spacing during seeding. In seeding of a single
seed, the appropriate inter row and intra row spacing
would provide the maximum effective area for each
plant (Hudspeth and Wanjura, 1970).

Flavio H. da Silva et al. (2015) evaluated the effects
of variability in the distribution of seeds along the
planting row on corn production components. No inter-
actions were observed for the analysed corn variables.
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However, as the non-uniformity in seed distribution
along the planting row increased, stalk diameter, hun-
dred-grain weight, number of rows per ear, number of
kernels per row and ear length decreased. Additionally,
linear reductions were observed in corn grain yield
with the increase in the coefficient of variation of the
spatial distribution of seeds along the planting row.

Bozdogan (2006) evaluated the seeding uniformity
of seeders, seed spacings using the methods (MISS,
MULT, QFI and PREC). For P < 0.01, operating speed
affected MISS and QFI values, and the within-row seed
spacing affected MULT and PREC values. The best
operating speed was 1.8 km h™ because of the highest
QFI value (88.5%). There was no difference between
1.8 and 3.6 km h™. The speeds, 1.8 and 3.6 km h™,
were different from 5.4 and 7.2 km h™%. The best with-
in-row distance was 18 cm because the QFI value was
higher than those of 14 and 20 cm, 86.9%, 82.0% and
81.8%, respectively. The best PREC value was ob-
tained for 21 cm within-row distance (17.4%). PREC
values were acceptable for precision seeding in all
trials. In addition, Karayel and Ozmerzi (2010) identi-
fied new approaches in seed distribution uniformity of
the seeders in two dimensional evaluations. The seeds
spacings and depths are measured and the seed distri-
butions are evaluated linearly using these measure-
ments. New methods (growing area and distribution
areas in the vertical plane) are used to evaluate the two-
dimensional (horizontal and vertical plane) seed distri-
bution.

Jones (2010) showed that twin-row spacing as an
alternative planting practice for corn silage production
in the Shenandoah Valley leads to greater corn silage
yields through greater water use efficiency and faster
canopy development. Rusk and Sievers (2010) in the
study of Comparison of Twin Row and 30-in. Row
Corn reported that Statistical analysis showed a signifi-
cant difference in the stand counts between the single
row and twin rows at 32.000 seeds/acre. The twin row
population was lower, which may be why the yield was
numerically lower for twin row corn at 32.000
seeds/acre. There were no yield advantage was ob-
tained planting corn in a twin row configuration com-
pared with a single 30-in. row. Karlen et al., (1987)
explained that narrow row spacing increased corn yield
by 5-10%. But they not determined whether these yield
increases are sufficient to warrant equipment changes
necessary for reducing row spacing. An alternative
twin-row planting configuration that can increase
yields by improving intra-row plant spacing without-
requiring major equipment changes is also evaluated
and discussed. The average grain yield was also signif-
icantly greater for the twin-row configuration. This
research demonstrated that twin-row planting may
offer a more practical alternative to narrow rows be-
cause with the exception of planter units, conventional
wide-row equipment can be used.

Griepentrog (1998) explained the quality of hori-
zontal overall distribution is influenced by row width
and longitudinal distribution and of course plant or
seed density as a no-technical parameter. A method is
presented to describe the arrangement of plants in row
crops by allocating a polygonal area of ground to each
plant. This method is able to operate completely in a
two dimensional way. The analysis of polygon size and
circumference is able to evaluate the longitudinal dis-
tribution of seeding machines in relation to the overall
distribution and therefore to aspects of plant develop-
ment. The method of utilizing polygon calculations is a
general possibility of describing seed and plant overall
distributions.

Karayel (2010) evaluated the seed distribution in
the horizontal plane and plant growing area for row
seeding using Voronoi polygons. The growing area of
the each plant was calculated using Delaunay triangula-
tion and VVoronoi polygons to analyse the seed distribu-
tion uniformity after seeding. The results of the re-
search showed that seed spacing and growing area (r =
0.60) evaluation criteria gave similar results for soy-
bean and maize because of the larger row spacing of
these seeds whose was not increased significaly from
0.7to15ms™

Nowadays precision seeding methods (single row
(normal), narrow, twin row and others) of maize vary
from one area to another with more or less mixed re-
sults in terms of yield. With the single row seeding
(70cm x 16cm), we are increasingly developing the
twin row seeding method (70cm x 25cm x 20cm) and
sometimes a combination of these two methods.

The importance of the study is to study the princi-
ples and seed distribution surface in four different
seeding methods, to highlight the most appropriate
method for optimal growing area of plants and to share
information with the stakeholders (manufacturer of
agricultural machinery, farmers and others).

2. Materials and Methods

A precision vacuum seeder was general-purpose
Sakalak seeder designed for row crops such as maize
and soybean (Sakalak Company, Konya, Turkey). Seed
plate operated in a vertical plane and required a va-
cuum of 3.5-8.0 kPa to select a seed. Air suction from
the holes of the seed plate caused the seed to stick to
holes 4.5 mm in diameter. Seed was released from the
rotating plate by blocking air suction over the opener,
which had no seed tube Each seeding unit was inde-
pendently mounted on a four-bar parallel linkage
equipped with joint springs to apply downward force
on the seeding unit.

Maize (Zea mays L.) seed with a mean mass per
seed of 235 mg were used for all treatments. The far-
mers in the region are seeding 7.500 to 14.000 seeds
per decar in corn production.
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The experiments were carried out in the research
and application facilities of the Department of Agricul-
tural Machinery and Engineering Technologies of
Selguk University. A test area was set up for the vari-
ous tests. It is a rectangular surface of 3 m x 3 m of
nylon film. This nylon film has been fixed to the gro-
und using steel bars to prevent movement of the test
surface during dispensing. According to the seeding
patterns we applied to the nylon film of the mechanical
grease (yellow-brown or white) to facilitate the fixation
of the seed after distribution by the pneumatic seeder.
This area is shown in Figure 1.

Figure 1
Test area

In experiments were conducted at 4 different see-
ding methods of maize and 3 forward speeds (V1:3,
V2:5 and V3:7 km h?). These are seeding methods
which are carried out using a precision seeder and
consist in arranging the seeds one by one in line with a
predetermined regular spacing.

Seeding Method (SM1): Single row or Normal seeding

This is traditional maize seeding on 4 rows (16 cm
X 70 cm) with a spacing of 16 cm intra row and a spa-
cing of 70 cm inter row (Figure 2). In this method,
8.930 seeds are seeded per decar..

o) 0 0
o) 0 0
o) 0 0
0 0
&
0 0
! 70cm _!
Figure 2

Single row seeding

Seeding Method (SM2): Single row or Normal seeding
in staggered

This is a traditional corn seeding (16cm x 70cm)
modified in a staggered manner, that is to say on 4
rows with a shift on the 2nd row of 8cm on the line
compared to the first row as illustrated in the Figure 3.
In this method, 8.930 seeds are seeded per decar.

0
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o) 0
0
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Figure 3
Single row seeding in staggered

Seeding Method (SM3): Twin-row seed of 25 cm

It is a technique of corn seeding in staggered of
rows twinned (25 cm x 20 cm x 70 cm). It is presented
on 8 rows including 4 row twinned. We have 70 cm
between two row twinned, 20 cm between row twinned
and 25 cm of seed intra rows spacing. This seeding
method is illustrated in the Figure 4. In this method,
11.428 seeds are seeded per decar.

O O
O @]
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O
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& O O
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Figure 4
Twin-row seed of 25 cm

Seeding Method (SM4): Twin-row seed of 16cm

It is the same technique of corn seeding like method
3 but with 16cm of seed intra row spacing (16cm x
20cm x 70cm). In this method, 17.860 seeds are seeded
per decar (Figure 5).
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Figure 5
Twin-row seed of 16 cm

The settings of the machine used for seeding are
made according to the settings that the company has
already set before seed seeding. The experiments were
carried out at constant vacuum pressure of 5 kPa and at
the seed fall height of 58.5 cm.

The movement required for the seeder is provided
on the mainframe and on the right side according to the
direction of displacement. The movement from this
wheel is transferred to a main shaft using chain-wheel
system (Figure 6) and of these shafts to planting units.
The movement from the wheel is transmitted to the
main shaft using gears Z1 and Z2. These gears are
stretched with tensioner in case of change.

Figure 6
Chain-wheel system

As shown in Figure 7. the movement from the
wheel is adjusted to the desired transmission ratio with
the different gears in the motion transmission system
and transmitted to the perforated vertical seed discs.

Iza:za
za=23] T z2=23

; ; Z1 =16

Planting Unit

Wheel

Figure 7
Transmission system

In our study we fixed the transmission system for
all tests and the transmission ratio is i = nseed-disc /
nwheel =1/2.85=0.35

The peripheral speeds of the holes in the seed discs
are one of the most important factors for keeping the
seeds on the perforated seed discs side, are shown in
Table 1 for the 24 and 36 holes plate used in the
experiments.

Table 1

The peripheral speeds of the holes (Vp) in the seed
discs

V1 V2 V3
n (min™) 10.45 15.67 20.90
Vp(ms?h 012 0.18 0.24

In fact to obtain the same speed of seed discs for
each forward speed we used a fixed transmission
system and used 2 disks (Figure 8) of the same
diameter (22cm) one of 24 holes and the other of 36
holes.

Figure 8
Seeding unit and seed discs

The movement taken from the wheel-chain system
is transmitted to the planting unit shaft. The planting
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shaft provides motion transmission with the chain-to-
gear system of the planting units. In the transmission of
the motion between the wheel and the planting shaft,
the seed row spacing and seeding norm are set in order
by the changes in the number of teeth and the number
of discs holes. The information about the number of
teeth and the number of disc holes required to be used
according to the seed range over the desired row is
given by the manufacturer and is in a table on the mac-
hine.

After the distribution of the seeds on the test surfa-
ce by the pneumatic seeder, we have defined an ortho-
normal landmark (abscissa and ordinate) with steel
bars. The base of the abscissa of this landmark has
been taken according to the direction of advance of the
tractor. After this marker was established, the x and y
coordinates of all seeds were measured for each test
(seeding method and forward speed) (Figure 9). All of
these measurements were made using a measuring
instrument namely the tape measure and the caliper.

Figure 9
Seeds coordinate measurement

The seed distribution (Figure 10) data of the various
experiments after seeder passage were entered into the
computer.

Figure 10
Seeds distribution on test area

The distribution of the seeds in the horizontal plane
has determined using a new method of growing area.

In the evaluation made by using the growing area,
the growing area of each seed whose the distance has

been measured is determined. In order to determine the
growing area, two-dimensional coordinates are deter-
mined on the test area surface for each seed. Delaunay
triangulation and Voronoi polygon (polygon), which
are a branch of computational geometry, were used in
determining the growing area of the plants whose co-
ordinates were determined (Karayel, 2010; Altikat and
Giilbe, 2015)

The MATLAB Voronoi control was used to const-
ruct the growing area of plants whose (x,y) coordinates
of the experiments results were determined. A m-file
has been created for calculating the growing area inc-
luding following command:

>> voronoi (X, Y)

After generating distribution mode and growing
area of seeds by Voronoi control in MATLAB, the
polygons in the rows of the centre are selected to de-
termine the value of the growing area. The selection of
these polygons is done without taking into account
doubles and miss. Only polygons from seeding with
acceptable spacing can be selected. For precisely
analyses, at least 20 polygons per test were selected in
our study.

Each selected polygon or growing area is entered
into the Paint software so that the interior of this poly-
gon is completely painted in order to obtain a block of
the same colour as shown in the Figure 11.

Pamt

Figure 11
Polygon processing in Paint

The Image Tool was used to determine the value of
the generated growing areas (Figure 12). Indeed the
polygon block (interior of growing area painted black)
is entered in the Image Tool program that will generate
the surface and the perimeter of each polygon.

ImagsTool - [ReN:lts]

Arlal \ 1 5] 462 93 U SO xdEe) Settngs Window Help -ox

. e N Xl o] Aeal 2l Gild

Object | ca Perimeter | M~

Mean 1.16 51.14 =
Std. Dev. 259.27 81.64
n 25.52 19.20
2 2552 19.20
n 2556 19.26
a 21.08 28.22

as 25.59 19.26
% 12.45 32.78
a7 9.50 23.69
] a8 87.74 277.05

) 79 879.66 121.44]
10 T

1 o 0.08 113

Num

Figure 12
Polygon area processing in Image Tool
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Theoretically, the ideal growing area of a plant is a
circle. A coefficient called the shape coefficient is used
to determine how closely the created growing spaces
are geometrically close to the circle of the ideal
growing space (Griepentrog 1998).

Approximately when the shape coefficient is close
to 1 this indicates that the growing area is approaching
a circle. The shape coefficient is the ratio of the cir-
cumference of the polygon calculated as the growing
area of the plant and the circumference of the circle
surrounding the growing area (Karayel, 2010).

— ’Ai
Cideal = 2T ;

_1yn _Cideal
Tort = ;Zizl c
polygon

Here: Cideal: ideal growing circumference; Ai:
polygon area; Cpoligon: polygon circumference; r:
shape coefficient; rort: Average shape coefficient and
n: number of growing area calculated.

3. Results and Discussion

The distribution of the seeds after the pneumatics
seeder as a function of the forward speed is presented
in the surface plan for each seeding method used in our
studies. The seeds are arranged in the horizontal plane
according to their respective coordinates (X, y) and

y — _Cideal after processing in the Matlab software. The following
Cpolygon visual results (Figure 13...16) are obtained:
. 1}- =2 R
o S | =<, e
> 2 w 0 0 140 210
V1: 3km V2: 5km
Figure 13

Distribution of seeds in single row seeding according to forward speeds

0 T0 140

V1: 3km

Figure 14

Distribution of seeds in single row seeding in staggered according to forward speeds
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Figure 15

Distribution of seeds in Twin-row seeding 25cm according to forward speeds

Figure 16

Distribution of seeds in Twin-row seeding 16cm according to forward speeds

All the results of the average shape coefficients ob-
tained after calculation for each test and seeding met-
hod are presented in the Table 2. Average shape coeffi-
cients values were varied 0.66 to 0.87. The analysis of
variance performed on average shape coefficients va-
lues showed that the difference between seeding met-
hods were significant (P < 0.01). LSD test on averages
showed that the difference between SM1 and SM2
from the conventional seeding methods were not signi-
ficant (Table 3). The effect of forward speeds on ave-
rage shape coefficients values were not found signifi-
cantly. Karayel (2010) found that the effect on average
shape coefficients values of forward speed were not
significant for corn and soybean experiments.

Table 2
Average shape coefficients values

Seeding method Forward Average shape

velocity coefficient
(kmh™)
3 0.66+0.024
Single row seeding 5 0.68 +£0.020
7 0.66 £0.025
Single row seeding 2 82; i 88%;
in staggered 7 0.67+0.023
. . 3 0.86+0.009
Twin-row seeding 5 0.87=0.012
of 25cm 7 0.87 % 0.006
. . 3 0.81 £0.015
Twin-row seeding 5 0.81=0.017
of 16cm
7 0.79+0.017

Table 3

Summary of average shape coefficients according to
seeding methods

Seeding Method Average Shape co-
efficient (ron)
(SM1) Single row 0,66a
(SM2) Single row in staggered 0,67a
(SM3) Twin row 25cm 0,87b
(SM4) Twin row 16cm 0,81c
LSD (5%) 0,018

It can be seen that for each seeding method the sha-
pe coefficient remains virtually constant whatever the
speed of advancement. The average shape coefficients
closer to 1 are those of the twin-row seeding method
16cm (ro = 0.81) and 25¢cm (ro: = 0.87). The reason of
this; in these methods growing area is approaching a
circle due to the narrower inter row spacing. According
to the literature (Karayel, 2010; Griepentrog, 1998), the
best growing area for plants is the closest to the circle
In theory we can say that these seeding methods are the
most ideal of the seeding methods of our study because
the growing areas are closer to a circle. However, by
comparing the average shape coefficients of these two
seeding methods one can deduce that the most ideal
method for corn is the twin-row seeding method 25 cm.
We can also deduce that the least ideal seeding met-
hods of the seeding methods studied are the both of
single seeding methods that have no significant diffe-
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rences between their average shape coefficients (ron =
0.67). This means that the two methods (single seeding
and single seeding in staggered) are identical in terms
of growing area for the plant. In addition, similar re-
sults were obtained with the literature (Karayel, 2010)
regarding the average shape coefficients in these two
methods.

4. Conclusion

The seeding method presenting a better growing
area for the seeds or plants is the twin-row seeding of
25 cm spacing intra rows. It was also found that the
twin-row seeding 16 cm intra row seeds spacing had a
average shape coefficient close to 1 (0.81) and was
therefore also an advantage seeding method for the
plant. In addition it’s possible to seed a much larger
number of seeds (on the same area) than all the other
seeding methods used in our study. Single row seeding
and single row seeding in staggered although having
different distribution systems, show no difference in
terms of growing area for the plant (r, = 0.67). We can
therefore deduce that these two methods are identical
because they do not bring any significant differences.

We can affirm on the basis of laboratory tests, accu-
rate calculations and results obtained in terms of avera-
ge shape coefficient and growing area as the most ad-
vantageous maize seeding method for seeds or plants in
general are the twin row seeding methods and in parti-
cular the twin row seeding method 25cm.
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Makale Gegmisi: Bu aragtirmada Konya ilinde bodur ve yar1 bodur Granny Smith elma iiretim

) . maliyetlerinin belirlenmesi amaglanmustir. Arastirmanin ana materyalini Top-
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Kabul tarihi : 07.04.2017 de 2009 yilinda tesis edilen elma bahgesinden elde edilen veriler olugturmustur.
Arastirma sonuglarina gore yar1 bodur elma bahgesinin tesis masraflari toplamu
2,445.66TL/da, toplam isgilicii istegi ve makine ve cekigiicli istegi sirasiyla

Anahtar Kelimeler: 95.14 saat ve 6.13 saat/da, dekara iiretim masrafi ise 713.12TL olarak hesap-
Yari Bodur Elma lanmustir. Bodur elma bahgesinde ise tesis masraflari toplami 3,342.97TL/da,
Bodur Elma toplam isgiicii istegi ve makine ve ¢ekigiicli istegi sirastyla 129.30 saat ve 6.32
Maliyet Analizi saat/da, dekara tiretim masrafi 806.88TL olarak hesaplanmistir. Bodur elma
Konya iretiminde briit, net ve oransal kar sirastyla 1,253.15TL/da, 973.76 TL/da, 2.21

olarak hesaplanmistir. Yar1 bodur elma iiretiminde ise briit, net ve oransal kar
sirastyla 651.56TL/da, 396.67TL/da ve 1.56 olarak belirlenmistir.
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1. Giris

Tiirkiye’de elma iiretiminde Isparta, Karaman, Nig-
de, Antalya, Denizli, Kayseri, Konya, Canakkale illeri
one ¢ikmaktadir (TUIK 2016). Konya ilinde Golden,
Starking, Granny Smith ve Amasya elma ¢esitlerinin,
Eregli ilgesi basta olmak iizere Bozkir, Yalihiiyiik,
Ahirli, Halkapinar, Beysehir, Doganhisar ve Meram
ilgelerinde agirlikli olarak {iretimi yapilmaktadir. Tiir-
kiye’de toplam elma diiretimi 2,569.759 ton, Konya
ilinde ise 101.081 ton olarak gergeklesmistir. Bu verile-
re gore Konya ili elma iiretimi bakimmdan Tiirkiye’de
%3.6’11k bir paya sahiptir (TUIK 2016). Konya ili elma
tiretimin Tirkiye icerisindeki paymin diisiik olmasina
karsin ilde klasik {iretim sisteminin terk edilmesi ve
iilke ve diinya pazarinda talep goren ¢esitlerin {iretil-
mesine yonelimin olmasi, potansiyel elma tiretim bol-
gelerinin olmasi, ilde meyve isleme sanayinin bulun-
mast ve ilde Tiirkiye sartlarini bilen ve ihracat deneyi-
mi olan sanayici profilinin bulunmasi elma iiretiminde
Konya ilinin giiclii yanlar1 oldugunu gostermektedir
(Bayramoglu ve ark.2009). Ilde elma iiretimim potan-
siyeli olmasi nedeni ile elma iiretiminde kullanilan
girdilerin fiziki ve parasal tutarlarmim belirlenmesi,
isgiicii planlamasi, finansman programlarinin yapilmasi
ve Uriin biit¢elerinin hazirlanmasi ilde elma tiretiminin
ozellikle de daha yiiksek verim elde edilen bodur ve
yar1 bodur elma iiretiminin gelismesi ve yayginlagsmasi
bakimindan 6nem arz etmektedir (Anonim 2001). Bu
baglamda ilde bodur ve yari bodur elma iiretiminin
maliyet analizinin yapilmasi s6z konusu galismalara
temel olusturacaktir. Ayrica bodur ve yar1 bodur elma
iretim maliyeti ¢aligmasi iireticilerin uzun ve orta va-
dede iiretim planlar1 yapabilmelerine de yardimer ola-
caktir.

Bu ¢alismada, mevcut durumdaki elma {iretiminden
daha fazla iiretim potansiyeline sahip olan Konya ilinde
bodur ve yar1 bodur Granny Smith elma cesitlerinin
maliyet analizinin yapilmasi amaclanmistir. Calisma
ile ilde bulunan elma iireticilerinin iiretim planlarmi
yapabilmelerine, maliyet ve karlilik agisindan elma
iretim faaliyetini alternatif driinlerle karsilagtirma
olanag1 saglayacag distiniilmiistiir. Ayrica politika
yapicilarin alacagi kararlara ve bundan sonraki ¢alis-
malara literatiir katkisi beklenmektedir.

2. Materyal ve Yontem

Caligmanin ana materyalini Toprak Su ve Collesme
ile Miicadele Arastirma Enstitiisi Midiirligi merkez
arazisinde 10 dekar alanda ‘Konya Ovasi Kosullarinda
Grany Smith Elma Agaglarinin Damla Sulama Prog-
ramlamasi’ konulu TAGEM projesi kapsaminda dene-
me amagcli olarak 2009 yilinda kurulmus olan Granny
Smith elma bahgesinden alinan veriler olusturmustur.
Veriler 2015-2016 iiretim yilina aittir. Ayrica konu ile
ilgili daha o6nceden yapilmig olan calismalardan ve
TUIK verilerinden yararlanilmustir. Elde edilen veriler
ile maliyet analizi yapilmistir. Elma iiretiminde tesis

donemi ve iiretim donemi masraflar1 degisen masraflar
ve sabit masraflar olarak ikiye ayrilarak incelenmistir.
Degisen ve sabit masraf unsurlar1 1. yil, 2.y1l ve 3.yil
tesis donemi i¢in ve liretim dénemi i¢in ayr1 ayr1 hesap-
lanmistir. Tesis donemi fiziki verileri 2015-2016 fiire-
tim yil1 parasal verileri ile degerlendirilmistir. Degisen
ve sabit masraf unsurlar1 1. yil, 2.y1l ve 3.y1l tesis do-
nemi igin ve iiretim masraflari i¢in ayri ayr1 hesaplan-
mistir. Hesaplamada ele alnan ¢iplak arazi degerinin
faizi, aragtirma bolgesindeki ¢iplak arazinin cari alim
satim degerinin %5'i almarak tespit edilmistir (Kral ve
Ark.,1999). Tesis masraflar1 yillik amortisman payi,
tesis donemi (3 yi1l) boyunca yapilan toplam tesis mas-
raflarinin elma bahgesinin ekonomik 6mriine (25 yil)
boliinerek elde edilmistir (Anonim, 2001). Tesis ser-
maye faizi, toplam tesis masraflar1 yar1 degerine %5
faiz uygulanarak hesaplanmistir (Kral ve Ark.,1999).
Déner sermaye faizinin hesaplanmasinda Ziraat Banka-
sinin 1ilgili tiretim doéneminde ¢ok yillik bitkisel tiretim
kredilerine uyguladif: faiz oran1 ( %14) esas alinmig
olup, degisen masraflarin yar1 degerine %14 faiz uygu-
lanarak hesaplanmistir.

Elma iiretim faaliyetinin karlilik diizeyini belirle-
mek amaciyla bodur ve yar1 bodur elma ¢esitlerinin
ayr1 ayr1 birim alana briit, net ve oransal karlar1 hesap-
lanmigtir.  Hesaplamada; Briit kar=Gayrisafi Uretim
Degeri-Degisen Masraflar, Net Kar= Gayrisafi Uretim
Degeri-Uretim Masraflar1, Oransal Kar=Gayrisafi Ure-
tim Degeri/ Uretim Masraflar1 formiillerinden yararla-
nilmistir (A¢ik ve Demirci 1984; Kiral ve ark 1999;
Tanrivermis 2000).

3. Arastirma Sonuglar1 ve Tartisma

3.1. Bodur ve Yar: Bodur Elma Uretiminde Uygulanan
Uretim Teknigi

Aragtirma kapsaminda Granny Smith elma c¢esidi-
nin ele alindig1 elma bahgesinin genisligi 10 dekardr.
10 da arazinin 5 dekarma yar1 bodur 5 dekarina ise
bodur elma anacinin tesis edildigi elma bahgesi 7 ya-
sindadir. S6z konusu elma bahgesinde dekar basina
diisen bodur elma agaci sayist 100.12 iken yar1 bodur
elma agaci sayisi 33.33 adettir.

Bodur ve yar1 bodur elma gesitlerinde iiretim tekni-
gi bakimimdan bir farklilik s6z konusu degildir. Oyle ki
her iki elma ¢esidinde Mart ayinda bir kez kulakl pul-
luk ile toprak islenmekte, Haziran ve Eyliil aylarinda 6
kez damla sulama yontemi ile sulama yapilmaktadir.
Mart ve Mayis aylar1 arasinda 3 kez giibre dagiticist
vasitastyla gilibreleme yapilan aragtirma alaninda N,
P,0s, K,O ve ciftlik giibresi uygulanmaktadir. Aras-
tirma kapsaminda bulunan elma bahgesinde ilaglama
ise Mart ve Temmuz aylar1 arasinda pulverizator yar-
dimryla yapilmaktadir. Ayrica Mayis ve Temmuz ayla-
rinda 2 defa rotavatdr yardimiyla ¢apalama yapilirken
Mart ayinda bir kez budama yapilmaktadir. Arastirma
alanindaki elma bahgesinde hasat ise Ekim ayinda ve
yilda bir kez yapilmaktadir (Cizelge 1).
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Cizelgel

Arastirma Alaninda Bodur ve Yar1 Bodur Elma Uretim Teknigi

Tarimsal Islemler Islem Zamam

Islem Sayisi

Kullamlan EKipman

Toprak Isleme Mart

Sulama Haziran-Eyliil
Giibreleme Mart-May1s
ilaclama Mart-Temmuz
Capalama Mayis-Temmuz
Budama Mart

Hasat Ekim

1

P EPNEWO®

Kulakli Pulluk
Damlama Sulama
Giibre Dagiticist
Pulverizator
Rotavator

Elle

Elle

3.2. Bodur ve Yari Bodur Elma Uretiminde Tesis Dé-
nemi Maliyeti

Meyve bahgelerinde 4 farkli dénem s6z konusudur.
Bunlar tesis dénemi, verime yatma ve verim artig do-
nemi, normal verim dénemi, yaglanma ve verim eksilis
donemidir. Tesis donemi, Uretimle ilgili masraflar
yapilmasina ragmen iriin alinmayan bir donemdir.
Maliyet hesaplamasi igin tesis ve liretim dénemi olarak
iki donem esas alinmaktadir (Rehber, 1999). Arastirma
alaninda bulunan bodur ve yar1 bodur elma bahgesinin
tesis masraflar1 ayr1 ayr1 hesaplanmistir. Calismada yar1

Cizelge 2

bodur elma tiretiminde ara siirtim, ikileme, fidan yeri
isaretleme, gukur agma, fidan ve direk alimi, dikim
is¢iligi, can suyu ve sulama is¢iligi, su icreti, damla
sulama tesis masrafi, giibreleme is¢iligi, giibre ilag ve
ilaglama isciligi masraflar1 degisen masraf kalemleri
olarak belirlenmistir. Bodur elma {iiretimine ise yari
bodur elma iiretimi degisen masraf kalemlerinden fark-
I1 olarak tel ve herek alim masraf kalemleri ilave edil-
mistir. Yapilan hesaplamalar sonucu Cizelge 2’de de
goriildiigii gibi yar1 bodur ve bodur elma bahgesinin
tesis masraflar1 toplami sirasiyla 2,445.66TL/da ve
3,342.97TL/da olarak belirlenmistir.

Bodur ve Yar1 Bodur Elma Uretiminde Birim Alana Tesis Masraflar1 ve Dagilimi

Yar1 Bodur Bodur
Degisen Sabit Tesis Mas- Degisen Sabit Tesis
Tesis Masraflar Oran  Masraf- Oran raflan Oran Masraf- Oran Masraf- Oran Masraflar Oran
Yillari (TL/da) (%) lar(TL/da) (%) Toplami (%) lar(TL/da) (%) lar(TL/da) (%) Toplami (%)
1vil 1,372.45 86.14 220.77 13.86 1,593.22 100 2,186.54 89.92 245.19 10.08 2.431,73 100
2.yl 238.95 56.13 186.77 43.87 425.72 100 301.95 61.55 188.66 38.45 490.61 100
3.yl 226.98 54,71 186.41 45.09 413.39 100 285.78 60.30 188.17 39.70 473.95 100
Toplam 1,838.38 75.17 553.11 24.83 2,445.66 100 2,747.61 82.19 595.36 17.81 3,342.97 100

Tesis dénemi masraflart incelendiginde, bodur ve
yart bodur elma bahgesi tesis masraflar1 arasindaki
farkin 6nemli Olgiide 1. yil tesis masraflarindan kay-
naklandigi goriilmektedir (Cizelge 2). Bu durumun
bodur elma fidan alim masrafinin yar1 bodur elma fidan
alim masrafindan 6nemli 6l¢iide yliksek olmasindan
kaynaklanmaktadir. Yar1 bodur elma bahgesinde top-
lam tesis masraflarmm %75.17°sini degisen masraflar
%24.83’linii sabit masraflar olustururken, bodur elma
bahgesinde ise toplam tesis masraflarinin %82.19’unu
degisen masraflar ve %17.81’ini ise sabit masraflar
olusturmaktadir(Cizelge 2). Yillar itibariyle tesis mas-
raflarma bakildiginda o6zellikle birinci yildaki degisen
masraflarin diger yillara kiyasla daha fazla oldugu
goriilmektedir. Bunun nedeni olarak fidan alim marsa

fi, dikim isciligi masrafi ve damla sulama sistemi mas-
rafi gosterilebilir.

3.3. Bodur ve Yart Bodur Elma Uretiminde Isgiicii ve
Makine Ceki Giicii Kullanimi

Incelenen elma bahgesinde yar1 bodur ve bodur el-
ma {iretiminde tarimsal iglemlere gore isgiicli ve ¢eki
giicii kullanim1 Cizelge 3’de verilmistir. Cizelgede
goriildigii gibi toplam isgilicii kullanimi yar1 bodur
elma lretiminde dekara 95.14 saat, bodur elma iireti-
minde dekara 129.30 saat olarak bulunmustur. Bu de-
gerlere gore bodur elma tiretiminin yar1 bodur elma
iiretimine gore %36 daha fazla isgiicii kullanilmaktadir.
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Cizelge 3

Yar1 Bodur ve Bodur Elma Uretiminde Isgiicii ve Cekigiicii Istekleri

Yar1 Bodur Bodur
Makine Cekigiicii Makine Cekigiicii
Tarimsal islemler Isgiicii Istekleri istekleri isgiicii Istekleri Istekleri

Oran Oran Oran

Saat/da (%) Saat/da (%0) Saat/da (%) Saat/da Oran(%o)
Toprak isleme 1.52 1.60 1.60 26.10 1.30 1.01 1.30 20.57
Capalama ve Ot Temizligi 4.10 4.31 19.58 6.30 4.87 1.2 18.99
Budama 16.70 17.55 - 17.80 13.77 - -
Meyve Seyreltme 6.60 6.94 - - 11.40 8.82 - -
Giibreleme 1.59 1.67 0.91 14.85 3.19 2.47 1.81 28.64
ilaclama 9.04 9.50 2.42 39.48 9.14 7.07 2.01 31.80
Sulama 0.01 0.01 - 0.01 0.01 - -
Hasat ve Pazarlama 55.58 58.42 - 80.16 62.00 - -
Toplam 95.14  100.00 6.13 100.00 129.30 100.00 6.32 100.00

Elma tiretiminde birim alana kullanilan isgiicii mik-
tar1, Giil (2005) tarafindan yapilan ve Isparta, Karaman
ve Nigde illerini kapsayan arastirmada 103.47 saat/da,
Demircan ve ark. (2005) tarafindan Isparta ilinde yapi-
lan calismada 103.61 saat/da bulunmustur. Ayrica
Aydogmus ve Yilmaz tarafindan Antalya ilinde yapilan
ve bodur, yar1 bodur ve ¢ogiir anaglar1 kapsayan aras-
tirmada bodur elma iiretiminde dekara 129.10 saat, yar1
bodur elma iiretiminde ise dekara 98.64 saat isgiicii
gereksinimi oldugu belirtilmistir. Diger calismalarda
verilen degerler ile bu c¢alismada bulunan degerler
karsilastirildiginda sonuglarin benzer oldugu ve bodur
elma iiretiminin isgiicii gereksiniminin daha fazla ol-
dugu goriilmektedir.

Incelenen elma bahgesinde ¢alisanlarm tamanu 15-
49 yas arasi erkek isgiiciinden olugmaktadir ve en fazla
isgiicii hasat ve pazarlama islemlerinde kullanilmakta-
dir. Hasatta kullanilan isgiicii paymnin yari bodur elma
tretiminde %58.42, bodur elma iiretiminde %62.00
oldugu Cizelge 3’de goriilmektedir. Yar1 bodur elma
iretiminde hasat ve pazarlamadan sonra en fazla isgiicii
kullanimmin oldugu islemler budama (%17.55), ilag-
lama (%9.50) ve meyve seyreltme (%6.94) islemleri
olarak goriilmektedir. Bodur elma iiretiminde ise hasat
ve pazarlamayl budama (%13.77), meyve seyreltme
(%8.82) ve ilaglama (% 7.07) islemleri takip etmekte-
dir (Cizelge 3). Incelenen elma bahcesinde makine ve
¢eki giici kullanimi yar1 bodur ve bodur elma iireti-
minde sirasiyla 6.13 saat/da ve 6.32 saat/da olarak
hesaplanmistir. Antalya ilinde yapilan bir ¢aligmada
makine ¢ekigiicii kullanimi bodur elma tiretiminde 4.92
saat/da, yar1 bodur elma fiiretiminde ise 4.19 saat/da
bulunmustur. Ayrica elma {iretiminde birim alana ma-
kine ve ¢eki giicii kullanim siiresi, Isparta, Karaman ve
Nigde illerini kapsayan bir ¢alismada 4.64 saat/da (Giil
2005), Isparta ilinde yapilan baska bir ¢alismada 5.61
saat/ da bulunmustur (Demircan ve ark. 2005).

3.4. Bodur ve Yart Bodur Elma Uretim Maliyeti ve
Karlilik Durumu

Bodur ve yar1 bodur elma iiretiminde toplam iiretim
masraflar1 sabit ve degisen masraf unsurlari olarak ele
almmustir. Yar1 bodur ve bodur elma tiretiminde birim
alana tliretim masraf unsurlar1 ve dagilimi Cizelge 4’de
verilmistir.

Cizelge 4’de goriildiigii gibi dekara toplam iiretim
masrafi yar1 bodur ve bodur elma iiretiminde sirasiyla
713.12TL, 806.88TL olarak belirlenmistir. Yar1 bodur
elma {retiminde toplam f{retim masraflarmim
%64.26’sin1 degisen masraflar, %35.74’linil ise sabit
masraflar olusturmaktadir. Bodur elma iiretiminde ise
tretim masraflarmm %65.37’sini degisen masraflar,
%34.63’1inii ise sabit masraflar olusturmaktadir. Cizel-
ge 4’de yar1 bodur elma iiretim masraf unsurlarmimn
iiretim masraflar1 igerisindeki paylarina bakildiginda
ilag ve ilaglama masrafinin %24.18’lik payla ilk sirada
yer aldii goriilmektedir. Ilag ve ilaglama masrafinin
iiretim masraflari igerisinde 6nemli bir paya sahip olma
nedeninin arastirma alaninda elma {iiretiminde yogun
ilag kullanimi oldugu sdylenebilir. Nitekim arastirma
alaninda bir {iretim dénemi boyunca 10 defa tarimsal
ilaclamanm yapildig1 belirlenmistir. Ilag ve ilaglama
masrafini  sirasiyla ¢iplak arazi degerinin  faizi
(%14.02), hasat ve pazarlama (%11.93), tesis masrafla-
r1 amortisman payr (%11.22), tesis sermayesi faizi
(%8.57) ve giibre ve giibreleme (%7.86) masrafi izle-
mektedir (Cizelge 4). Bodur elma iiretiminde masraf
unsurlarmin iiretim masraflar1 igerisindeki paylarina
bakildiginda ilag ve ilaglama masrafinin %22.61°lik
pay ile ilk sirada yer aldig1 goriilmektedir. Dekara ilag
ve ilaglama masrafinin iiretim masraflar1 igerisinde
6nemli bir paya sahip olma nedeninin bodur elma iire-
timinde dekara diisen elma agaci sayisinin diger {iretim
sistemlerine oranla daha fazla olmasindan kaynaklan-
dig1 soylenebilir. Bodur elma iretiminde kullanilan
fidanlarm sertifikali olmasi sebebiyle yar1 bodur elma
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uretimine gore daha az ilaglamaya ihtiya¢ duyulmustur.
Ilag ve ilaglama masrafini sirasiyla ¢iplak arazi degeri-
nin faizi (%12.39), hasat ve pazarlama(%12.16), tesis

sermayesi faizi (%10.36) tesis masraflari amortisman
payt (%9.91) ve giibre ve giibreleme (%8.09) masrafi
izlemektedir (Cizelge 4).

Cizelge 4
Yar1 Bodur Elma Uretiminde Birim Alana Uretim Masraf Unsurlar1 ve Dagilim1
Yar1 Bodur Bodur

Masraf Unsurlari Deger Oran(%)  Deger Oran(%)
Toprak isleme 24,21 3,39 24,21 3,00
Capalama ve Ot Temizligi 8,91 1,25 13,25 1,64
Budama 32,65 4,58 47,00 5,82
Meyve Seyreltme 10,00 1,40 16,92 2,10
Giibre ve Giibreleme 54,80 7,68 65,30 8,09
ilac ve ilaclama 172,42 24,18 182,42 22,61
Su ve Sulama Masrafi 40,20 5,64 45,80 5,68
Hasat ve Pazarlama 85,06 11,93 98,08 12,16
Déner Sermaye Faizi (%014) 29,98 4,20 34,51 4,28
A-Degisen Masraflar Toplamm 458,23 64,26 527,49 65,37
Genel idari Giderleri(A*0.03) 13,75 1,93 15,82 1,96
Ciplak Arazi Degerinin Faizi 100,00 14,02 100,00 12,39
Tesis Masraflar1 Amortisman Payi 80,00 11,22 80,00 9,91
Tesis Sermayesi Faizi 61,14 8,57 83,57 10,36
B-Sabit Masraflar Toplamm 254,89 35,74 279,39 34,63
C Uretim Masraflar Toplami(A+B) 713,12 100,00 806,88 100,00

Aragtirma alaninda bulunan yar1 bodur ve bodur
elma {iretiminde birim alana diisen tiretim masraflari-
nin masraf cesitleri itibariyle dagilimi Cizelge 5’de
verilmistir. Degisen masraflar icerisinde hem yar1 bo-
dur hem de bodur elma iiretiminde en 6nemli masraf
unsurunun materyal masraflari oldugu goriilmektedir.
Buna gore degisen masraflar igerisinde materyal mas-
raflar1 yar1 bodur elma iiretiminde %37.75’lik, bodur
elma tiretiminde ise %36.60’lik paya sahiptir. Materyal
masraflarinin degisen masraflar icerisinde en yiiksek
paya sahip olmasmin nedeni olarak yogun ilaglama
nedeniyle ila¢g maliyetinin fazla olmasi gosterilebilir.
Materyal masraflarint yari bodur elma iretiminde
%20.99°1uk

pay ile bodur elma iiretiminde ise %23.34’lik pay ile
isgiicii masraflar1 takip etmektedir. Elma maliyeti ko-
nusunda yapilan diger calismalarda materyal ve isgiicii
masraflarinin {iretim masraflar1 igerisindeki paylari
sirasiyla Isparta ilinde %25.08,%23.75, Karaman ilinde
%19.83, %28.01, Tokat ilinde %15.68, %27.89, Amas-
ya ilinde %15.62, %14.07 ve Igel ilinde %24.25,
%31.13 olarak saptanmistir (Anonim 2001, Demircan
ve ark.2005). Sabit masraflara bakildiginda ise iiretim
masraflart igersindeki en 6nemli paya %14.02°lik,
bodur elma tiretiminde ise %12.39’luk pay ile ¢iplak
arazi degerinin faizinin sahip oldugu goriilmektedir
(Cizelge 5).

Cizelge 5
Yar1 Bodur ve Bodur Elma Uretiminde Birim Alana Uretim Masraflar1 ve Dagilimi
Yar1 Bodur Bodur

Oran Oran
Masraf Unsurlari Deger(TL/da) (%) Deger(TL/da) (%)
Degisen Masraflar Toplam 458.23 64,26 527.49 65,37
isgﬁcﬁ Masraflari 149.68 20,99 188.31 23,34
Makine Cekigiicii Masraflar 9.39 1,32 9.39 1,16
Materyal Masraflari 269.18 37,75 295.28 36,60
Doner Sermaye Faizi(%14) 29.98 4,20 34.51 4,28
Sabit Masraflar Toplam 254.89 35,74 279.72 34,63
Genel idari Giderleri 13.75 1,93 15.82 1,96
Ciplak Arazi Degerinin Faizi 100.00 14,02 100.00 12,39
Tesis Masraflar1 Amortisman Pay1 80.00 11,22 80.00 9,91
Tesis Sermayesi Faizi 61.14 8,57 83.57 10,36
Uretim Masraflar Toplam 713.12 100,00 806.88 100.00
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Arastirma kapsaminda ele alinan yar1 bodur ve bo-
dur elma iretiminin karlilik durumu Cizelge 6’da ve-
rilmektedir. Arastirmanin yapildigi elma bahgesinde
yar1 bodur elma verimi 1,947kg/da, bodur elma verimi
ise 2,872kg/da olarak belirlenmistir. Buna gore iiretim
masraflarinin bir dekardan elde edilen {irlin miktarina
boliinmesiyle bir kilogram elmanin iiretim maliyeti yar1
bodur elma iiretiminde 0.36TL, bodur elma {iretiminde
ise 0.28 TL olarak hesaplanmistir. Bu sonu¢ bodur
anag¢ kullanilarak yapilan elma iiretiminde dnemli bir
maliyet avantajmin oldugunu gostermektedir.

Bu sonug bodur anag kullanilarak yapilan elma iire-
timinde 6nemli bir maliyet avantajinin oldugunu gos-
termektedir. Bir isletmede mevcut faaliyetlerin rekabet
giiclerini ortaya koymaya yarayan briit kar, yart bodur
elma iretiminde dekara 651.56TL ve briit kar marj
%158.71 olarak, bodur elma iiretiminde ise briit kar
dekara 1,253.15TL ve briit kar marji %70.38 olarak
hesaplanmistir. Dekardan elde edilen net kar ise yari
bodur elma iretiminde 396.67TL ve net kar marji
%35.74 iken bodur elma iretiminde 973.76TL ve net
kar marj1 %54.69 olarak hesaplanmistir. Buna gore

hem yar1 bodur hem de bodur elma iiretiminde pozitif
net kar elde edilmistir. Ancak briit kar ve net kar gos-
tergeleri bodur elma iiretiminin, yar1 bodur elma iireti-
mine gore birim alandan elde edilen kar diizeyini bii-
yiik dlglide artirdigini ortaya koymaktadir. Yar: bodur
elma tiretiminde nisbi kar ise 1.56, bodur elma iireti-
minde ise 2.21 olarak bulunmustur. Diger bdlgelerde
yapilan benzer calismalarda nisbi kar Isparta ilinde
1.63, Karaman ilinde 1.71, Amasya ilinde 1.37, Tokat
ilinde 1.18 ve Icel ilinde 1.36 olarak hesaplanmistir
(Anonim 2001, Demircan ve ark.2005). Bu sonuglara
gore arastirma bolgesinde elma iiretiminde hesaplanan
oransal karm hem yar1 bodur hem de bodur elma iire-
timinde diger bolgeler ile kiyaslandiginda daha yiiksek
oldugu soylenebilir. Ancak bodur elma iretiminin
oransal karinin hem yar1 bodur elma iiretiminin oransal
karmndan hem de diger calismalarda bulunan oransal
kar degerlerinden oldukga yiiksek oldugu goriilmekte-
dir. Bu durumda bodur elma tiretiminde 1TL’lik masra-
fa karsilik elde edilecek kar yar1 bodur ve diger anacla-
ra kiyasla ¢ok daha fazladir.

Cizelge 6
Yar1 Bodur ve Bodur Elma Uretiminin Karlilik Durumu
Yar1 Bodur Bodur

Masraf ve Gelir Unsurlan Deger Deger
Verim( kg/da) 1.947 2.872
Satis Fiyat1 (TL/da) 0.57 0.62
Gayrisafi Uretim Degeri (TL/da) 1,109.79 1,780.64
Degisen Masraflar (TL/da) 458.23 527.49
Uretim Masraflar1 (TL/da) 713.12 806.88
Uretim Masraflar1 (TL/kg)(UM/Verim) 0.36 0.28
Briit Kar (TL/da)(GSUD-DM) 651.56 1.253.15
Net Kar (TL/da) (GSUD-UM) 396.67 973.76
Oransal Kar (TL/da)(GSUD/UM) 1.56 2.21
Briit Kar Marji (Briit Kar/GSUD)*100 58.71 70.38
Net Kar Marji (Net Kar/GSUD)*100 35.74 54.69

Aragtirma bolgesinde yar1 bodur ve bodur elma iire-
timinde tatminkar briit ve net kar elde edilmesine kar-
sin bodur elma iiretiminden daha fazla kar elde edildigi
arastirma sonuglarinda ortaya konmustur. Arastirmanin
yapildig1 Konya ili, potansiyel elma iiretim bolgelerinin
olmasi, ilde meyve isleme sanayinin bulunmasi ve ilde
Tiirkiye sartlarmni bilen ve ihracat deneyimi olan sana-
yici profilinin bulunmasi gibi avantajlara sahiptir. Bu
nedenle 6zellikle bodur elma iretim alanlarinin artiril-
mast Konya ili agisindan énemli goériilmektedir. Bunun
yaninda arastirma sonuclarinda da goriildiigii gibi ilag-
lama, gilibreleme masraflart hem bodur hem de yari
bodur elma tiretiminde tiretim maliyetini 6nemli 6l¢iide
artirmaktadir. Bolgede sertifikali fidan kullaniminin
tesvik edilmesi, ilaglama ve giibreleme konularinda
egitim ve yayim caligmalarinin artirilarak giftcilerin
bilingli ilaglama ve giibreleme yapmalarmin saglanma-
st ve damla sulama yonteminin yayginlastirilmast ma-
liyetlerin azaltilmasina fayda saglayacaktir ki bu da

Konya ilinde cift¢ilerin elma iiretiminden daha fazla
kar elde etmelerine olanak saglayacaktir.
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ornek hacmi % 5 hata % 95 giiven sinurlari igerisinde 107 olarak belirlenmis ve
tarim isletmelerinden goniilliiliik esasina gore anket teknigi kullanilarak veriler
derlenmistir.

Tarimsal mekanizasyon diizeyi belirlenirken yararlanilan kriterler dogrultusun-
da incelenen isletmelerde, isletme basina diisen traktdr motor giicii 67.07 kW;
ortalama traktdr giicli 42.73 kW; traktor basina diisen alet-makine sayis1 7.05
adet; traktor bagina diisen alet-makine agirlign 5.57 ton; birim alana diigen
ortalama motor giicii 2.80 kW/ha; 1000 ha alana diisen traktor sayis1 65.72
adet; bir traktore diisen iglenen alan 15.21 ha; 1000 ha alana diisen bigerdéver
sayist 0.39 adet olarak hesaplanmustir. Bu kriterlerden elde edilen veriler dog-
rultusunda Konya ilinin mekanizasyon kullanim diizeyi ile Tiirkiye ortalamasi-
na ait degerler sekiller ve ¢izelgeler 1s18inda karsilagtirilmigtir. Kargilastirma
sonucunda incelenen isletmeler Tiirkiye ortalamasinin iizerinde bir degere
sahip cikmustir.
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Conducted to determine the level of mechanization of Konya in this study;
Konya, constituting 24.73 % of the total assets in the province Altinekin tool-
maker, Cumra, Karapinar district have been identified as an area of research. In
the study, the sample size was determined as 107 in a 5% error with 95% con-
fidence limits, and data using the survey technique has been compiled on a
voluntary basis in agricultural enterprises.

The firms surveyed in accordance with the criteria used in determining the
level of agricultural mechanization, falling 67.07 per farm tractor engine power
kW; The average tractor power is 42.73 kW; The number of instrument-maker
7.05 per tractor units; 5.57 tons of weight per tractor per-machine tools; The
average engine power per unit area of 2.80 kW / ha; The number of tractors to
1000 ha Total area 65.72; 15.21 ha of cultivated area falling on a tractor; The
number of 1000 ha area was calculated as 0.39 units per harvester. This level
of mechanization and the use of Konya in line with data obtained from average
has been compared by value of Turkey in the light of figures and charts. As a
result of the comparison, the enterprises surveyed had a value above average in
Turkey.

* Sorumlu yazar email: agizansuheyla@gmail.com
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1. Giris

Diinya’da niifus artisi ile birlikte gelismis {ilkelerde
sosyo ekonomik refahin getirisi olan tiiketim ¢esitliligi
tarim driinlerine olan talebi artirmistir. Artan talebin
kargilanmasi igin gergeklestirilecek tiretim artiginin iki
kaynagi vardir. Birincisi tarim alanlarmin genisletilme-
si ve ikincisi birim alandan daha fazla verim elde et-
mektir. Basta gelismis iilkeler olmak iizere tarim alan-
lar1 ekilebilir son sinira ulagsmistir. Bu durumda artan
talebi karsilamak igin yogun girdi kullanimi (entansif
tarim) gereklidir. Tarimsal iretimde entansif tarimin
bilesenleri, kimyasal girdi, kalifiye isgiicii, yliksek
kapasiteli liretim materyali ve mekanizasyon kullani-
mudir.

Ozellikle mekanizasyon kullanimi birim alanda ve-
rimlilik tizerine etkilidir. Mekanizasyon kullanimi
isglicliniin verimliligini ve diger kaynaklarm kullanim
etkinligini artirir. Bu durum iilkeleri, tarim teknolojile-
rini gelistirerek, birim alandan daha fazla {iriin almaya
zorlamistir. Bunun sonucunda mekanizasyon faaliyetle-
rinin artmasiyla birlikte kiiresel boyutta insan ve hay-
van gilicliniin yerini mekanik gli¢ almistir. Tarimsal
mekanizasyonun yaygin olarak kullanimiyla birlikte
tarimsal faaliyetler daha cabuk uygulanir olmus, elve-
rigli alanlar tarima agilmis, sulanan araziler genisletil-
mis, toprak daha iyi islenir hale getirilmistir. Bunun
sonucunda ise trtiniin kalitesi ve verimi de artmistir.

Tarimsal mekanizasyon faaliyetlerinin iiretim alan-
larindaki etkinligini belirleyebilmek i¢in tarim isletme-
leri arasinda karsilastirmalar yapilarak elde edilen
verilerin degerlendirilmesi gerekmektedir. Tarimsal
mekanizasyon gostergelerinin  karsilastirilmasi i¢in
ortalama degerler tizerinden degerlendirmeler gercek-
lestirilir. Ozellikle bu degerlendirmeler icin mekani-
zasyon diizeyini gosteren bazi kriterlerden yararlanil-
masi gerekmektedir. Bu kriterlerinin ortalama degerleri
ile arastirma bolgesinde yer alan tarim isletmelerinin
mekanizasyon verilerinin karsilastirilmast ve farklilik-
larin ortaya konulmasi son derece 6nemlidir. Bu sayede
aragtirma bolgesinde yer alan tarim isletmelerinin iire-
tim ¢esitliligini tarimsal mekanizasyon ile iligkilendi-
rilmesine olanak saglanmis olacaktir. Tarim isletmele-
rinin mekanizasyon diizeylerinin hesaplanmasiyla
birlikte igletmelerin birim miktara diisen gii¢, zaman ve
verimlilik konular1 ortaya konulmus olacaktir.

Sabanci ve ark. (1988), Tiirkiye’ de Mekanizasyon
Diizeyi Gelisimi ve Sorunlari konusunda yaptiklar
arastirmanin sonu¢ degerlendirmesinde, mekanizasyon
diizeyinde 1975 yilinda % 171’ lik biiylime 1985’ de %
58’ e diismesine ragmen mekanizasyon diizeyinin artik
belli bir diizeye ulastigini belirtmislerdir. Mekanizas-
yon diizeyinin de ancak mevcut makinelerin daha etkin
kullanilmast ve mekanizasyon planlamasi ile miimkiin
olabilecegini sdylemislerdir.

Saglam (1995)’ a gore; Tiirkiye tarimsal mekani-
zasyon diizeyi kW/ha olarak diinya ortalamasinin iis-
tinde degere sahiptir. Ancak, mekanizasyonun tim

konularinda Tiirkiye’ nin iyi bir diizeyde oldugunu
sdylemek miimkiin degildir. Ozellikle traktor basina
tarim makinesi sayist ve kiitlesi, yillik traktér ¢alisma
saati degerleri yoniinden Tiirkiye oldukc¢a diisiik deger-
lere sahiptir. Gelismis {ilkelerde yillik traktor ¢aligma
saati 1000 h/y1l (saat/y1l), Tiirkiye’ de 350 h/yil diize-
yindedir. Traktér basina tarim makinesi kiitlesi ise
Tiirkiye’ de 2.5 ton/traktoér olmasmna karsin, gelismis
iilkelerde bu deger 10 ton/traktor degerine ¢ikabilmek-
tedir.

Tiirkiye ve diinyadaki mekanizasyon diizeyi karsi-
lagtirildiginda; Tirkiye’ de traktor bagina diisen makine
sayist 4-5 adet, bir traktdr basina diisen makine kiitlesi
4.5 ton/traktdr, 1000 ha islenen alana diisen traktor
sayist 41, ortalama traktér giicii 43.3 kW, ortalama
isletme biiylikligi 59 da (dekar) dolaylarindadir. Ge-
ligmis {ilkelerde ise traktdr basina diigen makine sayisi
15 adet, traktdor basma diisen makine kiitlesi 10
ton/traktdr, 1000 ha’ ra diisen traktor sayisi 81, ortala-
ma traktdr giicii 77 kW, ortalama isletme buyikligi
174 da civarindadir. Ayrica, 1000 ha islenen alana
diisen bicerdover sayist AB iilkelerinde ortalama 14
adet, Kanada’ da 3, ABD’ de 4 arasinda degisirken,
Tiirkiye’ de ancak 0.7’ dir. Bu degerlere gore, mevcut
traktér parkindan etkin bir sekilde yararlanilamadigi
ortaya ¢ikmaktadir. Tirkiye’ de tarimsal mekanizasyon
diizeyi, cografi bolgelere gore degisen bir yap1 goster-
mektedir. Bolgeler acisindan islenen alana diigen trak-
tor gilici sirasiyla; Marmara 3.13 kW/ha, Ege 2.76
kW/ha, Karadeniz 2.04 kW/ha, Akdeniz 1.85 kW/ha, I¢
Anadolu 1.18 kW/ha, Dogu Anadolu 0.93 kW/ha, Gii-
neydogu Anadolu 0.55 kW/ha’ dir (Altuntas ve ark.,
1997).

2. Materyal ve Yontem

2.1. Materyal

Bu calismada kullanilan veriler, birincil ve ikincil
kaynaklarindan derlenmistir. Birincil veri kaynaklarini
olusturmak amaciyla arastirma bdlgesinde tarimsal
mekanizasyon diizeyini 6lgmek igin anket uygulamasi
gerceklestirilmistir. Anket yapilmak suretiyle toplanan
birincil veriler 2015 yil1 {iretim dénemine aittir. Tkincil
veriler ise tarimsal mekanizasyon kullanim diizeyi
alaninda yapilmis olup her tiirlii basili aragtirma, kitap
ve istatistikler, literatiir taramasi yapilarak elde edil-
mistir. Ayrica ¢esitli devlet kuruluslarinin (TMO,
TUIK, Tarim Gida ve Hayvancilik Bakanlhigi) konu ile
ilgili verileri aragtirmanin ikincil veri kaynaklarmi
olusturmustur.

2.2. Metot

Caligmada kullanilan birincil verilerin derlenmesin-
de gayeli drnekleme yontemine gore ¢alisma yapilacak
ilgeler belirlenmistir. Segilen ilgeler Altinekin, Cumra
ve Karapmar Ilgeleri olup, Konya ilinin Tarimsal Me-
kanizasyon varliginin % 24.73’{inii olusturmaktadir. Bu
ilgelerde toplam isletme sayis1 16551°dir. Ana gergeve-
yi olusturan isletmeler belirlendikten sonra, bu isletme-
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ler i¢in tarimsal {iretim yapan isletmelerin ekim alanla-
rina gore frekans tablosu diizenlenmistir.

Frekans tablosundan yararlanilarak ana gergevesini

4 tabakaya ayrilarak kendi ig¢inde siniflandirilmustir.

Tabakali tesadiifi 6rnekleme yontemine gore calisila-

cak ornek sayisi asagidaki formiil kullanilarak hesap-

lanmistir (Yamane, 1967).
( Nh.Sh)2

n=———————
N2.D2 + 3 (Nh.Sh2)

D2 = d2/ 72 (1)

Formiilde;

n : Ornek sayisi,

N : Popiilasyondaki igletme sayzisi,
Nh : h’mc tabakadaki isletme sayisi,
Sh : h’inc1 tabakanin varyansi,

d : Popiilasyon ortalamasindan izin verilen hata
payl,

z : Hata oranma gore standart normal dagilim tab-
losundaki z degerini ifade etmektedir.

Ornek hacminin belirlenmesinde % 5 hata pay ile
% 95 giiven sinirlan igerisinde ¢aligilarak 107 anket
yapilmistir. Belirlenen 6rnek hacminin tabakalara dagi-
tilmasinda asagidaki formiil kullanilmistir.(Yamane,
1967).

_ Np Sp*n
~ INpSh @

Anket yapilan isletmelerden alian veriler dogrultu-
sunda analizler yapilmistir. Bu analizler yapilirken de
asagida belirtilen kriterlerden yararlanilmustir.

Isletmelerin mekanizasyon diizeyinin belirlenme-
sinde kullanilan kriterler ise; isletme basma diisen
traktor sayisi (traktor adeti/isletme), isletme basina
diisen traktér motor giicii (kW/igletme), ortalama trak-
tor giicli (kW/traktor), traktor bagina diigen alet-makine

sayist (alet-makine sayisi/traktor), traktor basina diisen
alet-makine agirlig1 (ton/traktdr), birim alana diigen
traktor motor giicli (kW/ha), 1000 ha islenen alana
diisen traktor sayisi (traktor sayisi/1000 ha), bir trakto-
re diisen islenen alan (ha/traktér), 1000 ha’a diisen
bicerdover sayist (bicerddver/1000 ha) olarak belirlen-
mistir.

3. Arastirma Bulgular:

Tiirkiye, traktérde Diinya’da en biiyiik pazarlardan
birisidir. 1960°li yillarmm basmnda 500 adet civarinda
seyreden pazar, 1968 yili sonunda 15 binleri gormiis-
tiir. Gelmis gegmis en yiiksek satigin yasandigi 1976
(77307) ve 1977 (71684) wyillarmin ardindan, 1997
(54731), 2011 (60466), 2012 (50320) ve 2013 (52285)
yillarinda da i¢ satiglar ¢ok yiiksek bir seviyede sey-
retmigtir. 2014 yili resmi sonuglar1 heniiz belli olma-
makla birlikte 59000 adet civarinda olacagi tahmin
edilmektedir(Tarmakbir Sekt6r Raporu, 2015)(Cizelge
1).

2013 yilinda Tiirkiye pazarinda satilan her 100 trak-
torden 89'u tarla tipi, 111 bahge tipidir. i¢ pazarda
satilan traktorlerin %21'1 ithal menselidir(Tarmakbir
Sektor Raporu, 2015).

Tiirkiye’de tarim arazilerinde artis olmamasina
ragmen, tarimda yasanan verim ve iiretim artismin en
onemli sebebi tarimin daha modern makinalarla yapil-
masidir.

Tiirkiye’'nin tiim traktér parkin ortalama yasi
24’diir. Traktorler sadece kullanma saati veya yasiyla
degil, icerdigi teknolojisi bakimindan da degerlendi-
rilmelidir. Ornegin yash traktorlerde kuyruk mili ve
hidrolik sistemler yetersizdir.

Cizelge 1

Tiirkiye nin traktor {iretim durumu (adet), 1995-2015

Yillar Adet Yillar Adet
1995 43706 2005 34996
1996 49297 2006 39706
1997 54731 2007 34399
1998 53922 2008 27022
1999 22964 2009 13758
2000 29365 2010 36072
2001 11457 2011 60466
2002 6810 2012 50320
2003 16636 2013 52285
2004 29583 2014 59458

Kaynak: TUIK Erisim tarihi: 16.11.2015 (https:/biruni.tuik.gov.tr/bitkiselapp/tarimalet.zul)

Cizelge 2’de goriildiigii gibi Konya ilinde 2015 yi-
linda toplam traktor sayisi 68870 adettir. Toplam trak-
tor varlig1 iginde Altinekin % 6.23 paya, Cumra ilgesi
% 9.83 ve Karapinar ilgesi % 4.67 paya sahiptir. Konya
ilinde toplam bigerdover varligr 1786 adettir. Bu dege-
rin %5.88’ini Altekin ilgesi, %6.16’simm1 Cumra ilgesi

ve %2.52’sini Karapinar ilgesi olusturmaktadir. 2014
yilinda Konya ilindeki toplam alet ve makine ekipman
varhigi(traktor ve bigerdover varligi harig) 493.234
adettir. Bu alet ve makine ekipman varligmm %8.13’t
Altinekin ilgesinde, %11.91°1 Cumra ilgesinde ve %5°1
Karapmar ilgesinde bulunmaktadir.
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izelge 2

I(éonyg, Altinekin, Cumra ve Karapinar Bolgelerinin Traktor ve Bicerdover Varliklar: (Adet)

Gruplar / Bolgeler Konya Altinekin Cumra Karapimar
Traktor - Tek Aksh (1-5 BG) 1486 0 1 0
Traktor - Tek Aksh (5 BG'den Fazla) 1854 0 12 0

5 Traktor - Iki Aksli (1-10 BG) 326 0 0 0

= Traktor - ki Aksh (11-24 BG) 397 0 10 206

% Traktor - iki Aksh (25-34 BG) 2203 18 50 72

B Traktor - iki Aksh (35-50 BG) 16141 70 1950 620
Traktor - Iki Aksli (51-70 BG) 29672 1700 3500 2000
Traktor - Iki Aksli (70 BG'den Fazla) 16791 2500 1250 320

, Bigerddver (0-5 Yas) 327 25 30 10
ig @ Bigerdover (6-10 Yas) 335 15 35 4
& & Bigerddver (11-20 Yas) 347 20 25 6
A Bicerdover (21 Yas Ve Uzeri) 777 45 20 25

Kaynak: TUIK Erisim tarihi: 16.11.2015 (https:/biruni.tuik.gov.tr/bitkiselapp/tarimalet.zul)

Konya ilinde bulunan toplam alet ve makine ekip-
man varhgmda(traktor ve bigerdéver varligi harig¢ ol-
mak tizere) en yiiksek paya pulluk (68553), romork
(66877) ve piilverizatdr (50681) sahiptir.

493234 adet alet-makineye

Cizelge 3’de goriildiigi gibi Konya ili toplam
sahiptir.
%11.91’ini Cumra ilgesi, %7.90’1n1 Altinekin ilgesi ve
%5.21’ini Karapinar ilgesi olusturmaktadir

Bu oranin

izelge 3

Eonyi, Altinekin, Cumra ve Karapinar bolgelerinin diger alet ve makina ekipman varligi (adet)
Konya Altinekin Cumra Karapinar

Kulakli Traktér Pullugu 46301 3000 7450 2185
Ark A¢ma Pullugu 2104 145 460 492
Diskli Traktor Pullugu 10559 1000 118 965
Diskli Aniz Pullugu (Vanvey) 6738 720 95 212
Kulakli Aniz Pullugu 2851 106 0 0
Toprak Frezesi (Rotovator) 3398 1 715 175
Kiiltivator 15092 1200 3250 650
Merdane 4986 800 880 389
Diskli Tirmik (Diskarolar) 9746 500 985 120
Disli Tirmik 11178 300 198 192
Kombi kiirtim (Karma Tirmik) 2748 905 85 220
Ot Tirmig1 2434 80 235 433
Traktorle Cekilen Hububat Ekim Makinasi 13645 100 820 1000
Kombine Hububat Ekim Makinasi 27524 3100 2560 1687
Kimyevi Giibre Dagitma Makinasi 35180 2285 3310 815
Balya Makinasi 802 55 62 30
Pancar S6kme Makinasi 3781 1725 455 210
Kombine Pancar Hasat Makinasi 1268 25 160 10
Traktorle Cekilen Cayir Bigme Makinasi 2139 100 150 145
Misir Silaj Makinasi 912 45 140 35
Yem Hazirlama Makinasi 1047 65 110 30
Sirt Piilverizatori 22749 1000 1250 450
Kuyruk Milinden Hareketli Piilverizator 24019 2335 1450 480
Motorlu Piilverizator 3913 15 70 4

Kaynak: TUIK Erisim tarihi: 16.11.2015 (https://biruni.tuik.gov.tr/bitkiselapp/tarimalet.zul)
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Cizelge 3 (devami)

Konya Altinekin Cumra Karapinar

Atomizor 1182 1 115 44
Santriftij Pompa 6012 500 810 375
Elektropomp 15488 3000 850 217
Motopomp (Termik) 8874 0 290 144
Derin Kuyu Pompa 16824 1650 3300 3695
Yagmurlama Tesisi 36520 2600 9600 3500
Krema Makinast 16332 1025 700 640
Siit Sagim Tesisi 599 17 70 45
Siit Sagim Makinas1 (Seyyar) 20287 1070 2150 479
Romork (Tarim Arabast) 66877 3150 13050 3215
Su Tankeri (Tarimda Kullanilan) 8988 3000 190 210
Dip Kazan (Subsoiler) 1215 30 92 165
Rotatiller 1129 250 110 0
Set Yapma Makinasi 2558 910 120 24
Hayvanla Ve Traktorle Cekilen Ara Capa Makinasi 4247 350 1660 278
Pnomatik Ekim Makinast 1110 270 175 25
Sap Déver Ve Harman Makinasi (Batdz) 8821 30 450 1170
Sap Toplamali Saman Yapma Makinasi 2146 100 0 108
Saman Aktarma-Bosaltma Makinasi 3414 115 0 189
Damla Sulama Tesisi 11529 300 0 45
Kepge (Tarimda Kullanilan) 3968 1000 0 182
Toplam 493234 38975 58740 25679
Oran 100.00 7.90 11.91 5.21

Kaynak: TUIK Erisim tarihi: 16.11.2015 (https:/biruni.tuik.gov.tr/bitkiselapp/tarimalet.zul)

Incelenen isletmelerde yapilan anketler sonucunda
isletme Olceklerine gore isletmelerin sahip olduklar
traktor varligt Cizelge 4°te verilmektedir. Anketler
sonucu elde edilen bulgulardan yola ¢ikarak arastirma
bolgesinde yer alan her bir isletmenin en az bir traktore
sahip oldugu goriilmiistiir. Ozellikle biiyiik isletmeler-
de traktor varhiginin yiiksek olmasimin nedeni, isletme-

Cizelge 4

Incelenen isletmelerin isletme basina diisen traktdr varlig

ciye kdy yasaminda sosyal bir statii kazandirdigi dii-
stincesinde olmaktan ileri gelmektedir. Bu nedenle
birgok isletmede atil olarak bekleyen traktorler vardir.
Avyrica bolgede yogun tarimsal {iretim yapilmasi traktor
varliginin yiiksek olmasina sebep olmaktadir. Incele-
nen isletmelerde ortalama isletme basina diisen traktor
sayist 1.57 adet olarak belirlenmistir.

Isletme Gruplar1 (dekar)

Isletme Basma (Adet/Isletme)

0-50 1.17
51-100 1.45
101-200 1.52
201-+ 1.64
Isletmeler Ortalamasi 1.57

JIncelenen isletmelerin toplam traktdr sayist 168
adet bulunmus olup bu saymin % 20.83’i 0-4 yas, %
35.12°si 5-9 yas, % 19.64°1 10-14 yas, % 10.12°si 15-
19 yas, % 7.14°14 20-24 yas, % 4.76’s1 25-29 yas, %
1.79’u 30-34 yas ve % 0.60’1 ise 35+ yas grubuna ait

olmaktadir. Isletmelerde bulunan traktorlerin = %
75.60’min ekonomik olarak kullaniminin uygun oldugu
belirlenmigtir. Kalan % 24.20’inin ise hurda traktor
projesi gibi veya bakanlik desteklemeleriyle birlikte
yenilenmesi gerekmektedir(Cizelge 5).
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Cizelge 5
Incelenen isletmelerde traktor varligmim yas gruplarma gore dagilimi

Isletmeler Toplami

Yas Gruplari

Adet %
0-4 35 20.83
5-9 59 35.12
10-14 33 19.64
15-19 17 10.12
20-24 12 7.14
Traktorler 25-29 8 4.76
30-34 3 1.79
35-+ 1 0.60
Toplam 168 100.00
Ekonomik Omiir (15 Y1) 127
Ekonomik Omiir Orani (%) 75.60
Tarimda islenen alanda hektar bagina diisen motor giicli 9635 beygir giicii olarak hesaplanmistir. 1 BG
giicii cinsinden mekanik gili¢ miktart makinelesme ortalama olarak 0.736 kW olarak bilinmektedir. Bu
derecesi olarak tanimlanmaktadir. Bu kriter makine- durumda 9635 BG olan traktor giicii 7091.36 kW ola-
lesme diizeyinin saptanmasinda en dogru kriter olarak rak hesaplanmistir. Toplam traktér giicliniin toplam
kabul edilmektedir (Atay ve Isik 1997, Onurbas Avci- traktor sayisina boliinmesi ile traktorlerin ortalama
oglu ve Atasoy 2002, Isik ve ark. 2003, Kogak 2006) giicii hesaplanmaktadir. Isletmelerde bulunan traktorle-
incelenen isletmelerdeki traktorlerin giic durumuna rin ortalama giicii ise 42.21 kW’dir. Bu deger Tiirkiye
gore dagilimi Cizelge 6’da verilmistir. Arastirma sonu- traktor giicii ortalamasi olan 60 kW’m (TUIK 2013)
cunda mevcut isletmeler de tek aksli traktdr tipine altinda kalmaktadir.
rastlanilmamustir. Incelenen isletmelerin toplam traktor
Cizelge 6
Incelenen isletmelerde traktor varliginin gii¢ gruplarma gore dagilimi
Beygir Giicii Isletmeler Ortalamas1
Adet ToplamBG  Toplam Giig (kW) Dazg/y;m
Traktor - Tek Aksh (1-5 BG) - - - -
. Traktor - Tek Aksl (5 BG'den Fazla) - - - -
2 Traktor - Iki Aksli (1-10 BG) - - - -
’:3 Traktor - Iki Aksli (11-24 BG) 7 148 108.93 1.54
E Traktor - 1ki Aksli (25-34 BG) 8 240 176.64 2.49
Traktor - Iki Aksli (35-50 BG) 60 2713 1996.77 28.16
Traktor - Iki Aksli (51-70 BG) 75 4804 3535.74 49.86
Traktor - Iki Aksl1 (70 BG'den Fazla) 18 1730 1273.28 17.96
Toplam 168 9635 7091.36 100.00
Alet ve makineler belirlenirken daha yogun olarak gi gibi kriterlere gore degerlendirilmis ve degerlendir-
bulunan alet ve makine tipleri segilmistir. Alet ve ma- me kriterleri belirtilmistir.
kineler is genisligi, sira sayisi, ayak sayisi, is yiiksekli-
Cizelge 7
Incelenen isletmelerin alet makine varligmin toplam agirhiklar:
Alet Makine Adi Sayisi (Adet) Tipi Agirhigi (kg) Toplam (kg)
Kulakli Traktér Pulluk 89 4 Kulakl 360 32040
Diskli Traktor Pulluk 24 4 Diskli 435 10440
Universal Ekim Makinesi 95 16 896 85120
Kombine Ekim Hububat Makinesi 21 16'h 865 18165
Kiiltivator 107 11 Ayakli 330 35310
Termik Motorlu Motopomp 39 5L 55 2145
Elektrikli Motopomp 30 25L 25 750
Diskaro 54 24 Disk 660 35640

Tirmik 64 20 Disk 200 12800
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Cizelge 7 (devami)

Merdane

Rotatiller

Yem Karma Makinesi
Pancar Hasat Makinesi
Capa Makinesi

Cayir Bigme Makinesi
Balya Makinesi

Ot Toplama Makinesi
Silaj Makinesi

Siit Sagim Makinesi
Siit Sagim Unitesi
Saman Yapma Makinesi
Romork

Toplam

53
59
19
26
48
45

42

33

10

37
234
1136

2000 mm 600 31800
- 830 48970
2.2m3 840 15960
3260 mm 1510 39260
3 Sirali 520 24960
2 Tamburlu 370 16650
1550 mm 1535 4605
3800 mm 390 16380
300 mm 390 1560
140 L/Saat 55 1815
4000 L/Saat 2500 25000
1700 mm 1620 59940
5Ton 1780 416520
- 935830

Incelenen Isletmelerde toplam 1136 adet tarimsal
alet ve makine varlig1 tespit edilmistir. Bu alet ve ma-
kinelerin olusturduklar1 toplam agirlik ise 935830 kg
olarak belirlenmistir. Ayrica 40 tane yagmurlama su-
lama ve 9 tane damla sulama olmak iizere toplam 49
tane sulama tesisi mevcuttur.

2014 yilinda Gida Tarim ve Hayvancilik Bakanlig:
tarafindan damperli tarim arabalarinin makine ekipman
destekleri kapsamina almmasiyla isletme sahiplerinin
tarim arabalarmi yenileme konusunda ¢aba igine gir-
dikleri gozlenmektedir.

Anket kapsamina alinan igletmelerde traktor basina
diisen ekipman agirhig1 5570.41 kg’dir. Isletme basina
ekipman agirhigr ise 8746.07 kg olarak belirlenmistir.
Traktér basina ekipman sayist hesaplanirken 40 adet
yagmurlama tesisi ve 9 adet damla sulama tesisi ile
birlikte toplam ekipman sayis1 1185 iizerinden deger-
lendirilmistir. Traktor basina diisen alet ekipman sayisi
7.05 ve isletme basina diisen alet ekipman sayis1 11.07
olarak gerceklesmistir. incelenen isletmelerde en fazla
kiiltivator, tarimsal amagli rémork, ekim makinesi ve
pulluk bulunmaktadir.

Incelenen isletmelerde sadece 1 tane bigerdévere
rastlanilmig olup bigerdévere sahip olan isletme ayni
zamanda 201-+ dekar arazisi olan isletme grubuna
girmektedir. Bu bigerdover New Holland marka olup
TC56 modelidir. Bigerdoverin agirlig1 ise 8.5 tondur.

Mekanizasyon kriterinin birden fazla yontem ile deger-
lendirilmis olmasi saglikli sonuglara ulasabilmek igin
¢ok onemlidir. Bu dikkate alinarak mekanizasyon kri-
terlerinde ¢esitli yontemler uygulanmistir.

Anket kapsamina alinan isletmelerden toplanan ve-
riler yardimiyla, isletme basma diisen traktor sayisi,
isletme basmna diisen traktor motor giicli, ortalama
traktor giicti, traktér bagina diigen alet-makine sayusi,
traktor basina diisen alet-makine agirligi, birim alana
diisen traktér motor giicii, 1000 ha iglenen alana diisen
traktor sayisi, bir traktore diisen islenen alan, 1000 ha’a
diisen bigerdover sayist gibi mekanizasyon durumunu
gosteren kriterler hesaplanmistir.

Konya Ili Altinekin, Cumra ve Karapmar ilgelerine
ait mekanizasyon kriterleri Cizelge 7°da gosterilmistir.
Cizelgeye gore isletme basina diisen traktor sayisi 1.57
adet; isletme bagsina diisen traktér motor giicii 67.07
kW; ortalama traktor giicii 42.73 kW; traktor basina
diisen alet-makine sayist 7.05 adet; traktor basina dii-
sen alet-makine agirligi 5.57 ton; birim alana diisen
ortalama motor giicii 2.80 kW/ha; 1000 ha alana diisen
traktor sayisi 65.72 adet; bir traktore diisen islenen alan
15.21 ha; 1000 ha alana diisen bigerdover sayisi 0.39
adettir.

Arastirmada yer alan tarim isletmelerinde isletme
bagina diisen traktor sayisi Tiirkiye ve AB’den yiiksek-
tir. Konya ili mekanizasyon kriterleri karsilagtirmasin-
da genel olarak Tiirkiye verilerinin {izerinde degere
sahiptir. AB ise Tiirkiye ve Konya ilinden daha yiiksek
degere sahiptir. Konya ili sadece isletme basma diisen
traktor sayisi ve 1 traktore diisen ekilen alan bakimin-
dan AB’nin degerlerinin iizerindedir. Bunun nedeni ise
Konya ilinde traktoriin sosyal statii amacli kullanilma-
sindan kaynaklanmaktadir.

Cizelge 8

Incelenen isletmelere ait mekanizasyon kriterleri; Tiirkiye ve AB karsilastirmasi

MEKANIZASYON KRITERLERI Isletmeler Ort. Tirkiye  AB
Isletme Bagma Diisen Traktér Sayist (Traktor/Isletme) 1.57 0.45 0.91
Isletme Basma Diisen Gii¢ Miktar1 (kW/Isletme) 67.07 27.48 -
Ortalama Traktor Giicii (kW/Traktor) 42.73 60 73
Traktor Bagina Diisen Alet-Makine Adedi (Alet-makine/Traktor) 7.05 5.2 10
Traktor Bagina Diisen Makine Agirlig1 (Ton/Traktor) 5.57 4.2 12
Birim Alana Diigen Gii¢ Miktar1 (kW/ha) 2.80 1.68 6
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Cizelge 8 (devami)

1000 ha Alana Diisen Traktor Adedi (Traktor/1000 ha)
1 Traktore Diisen Ekilen Alan (ha/Traktor)

1000 ha Alana Diisen Bigerdover Sayist (Bicerddver/1000 ha)

65.72 45 89
15.21 26 11.3
0.39 - -

Anket yapilan isletmelerin mekanizasyon diizeyi
verilerine bakildiginda, Tiirkiye ortalamasinin {izerinde
bir degere sahip olduklar1 goriilmektedir. Bunda en
onemli etken anket yapilan isletmelerin tamaminin
traktor sahibi olmalaridir. Ancak bazi isletmelerin atil
olarak kullandiklari traktdrlerin olmasi optimal {iretimi
engellemektedir. Ciinkii traktor sahibi olmay asil an-
laml1 kilan sey, traktoriin etkin bir sekilde calisabilece-
&i arazi varlig, traktori tim tarimsal islerde yiikleyebi-
lecek makina parki ve bu iiretimden saglanacak gelir
diizeyidir (Ozmen, 2014).

Bolge ortalamasina baktigimizda isletme basina dii-
sen traktdr sayist 1.57 olmasi sorun olusturmaktir.
Ancak genis tarim arazilerine diisen giiclii traktorlerin
bulunmasi da goz ardi edilmemelidir. Ayrica yorede
birim alan basina diisen traktdr giicliniin Tiirkiye gene-
linden yiiksek olmasi biiyiik giiclii traktor segiminden
kaynaklanmaktadir.

Tarim isletmelerine uygun mekanizasyon yatirimla-
rinin dogru ve planl bir sekilde yapilabilmesi veya
isletmelerde var olan traktdr ve tarim is makinesi kapa-
sitelerinin en iyi sekilde degerlendirilmesi igin, islet-
mecilik verilerinden olan mekanizasyon araglarina ait
kullanim siirelerinin belirlenmesi gereklidir (Gokdo-
gan, 2005).

Tarim isletmelerinin tretim faktérlerini verimli bir
sekilde kullanabilmesi acgisindan yeter biiyiikliige
ulasmasi gerekmektedir. Ozellikle kaynak kullanimin-

da isletmelerin biyiikliigiintin, Tirkiye isletme biiytik-
liigli ortalamasinin iizerinde olmasi istenmektedir. Bu
sayede elde edilen tasarruflarin yapilan maliyetleri
karsilayabilecek bir giicii olabilir. Traktoriin isletme
icinde veya isletme disinda kullanma siiresinin boyutu
ve calisirken verimli olarak calisiyor olmasi traktorle-
rin kullanim maliyetini diisiirmektedir. Incelenen is-
letmelerdeki traktorlerin yillik kullanim  siireleri ile
ilgili veriler Cizelge 9°da verilmistir.

Incelenen isletmelerde 0-50 da arasi arazi sahibi is-
letmelerde traktoriin yillik kullanim siiresi 51.33 saat
olarak hesaplanmistir. Bu miktarin % 89.61’ini isletme
ici faaliyetler olusturmaktadir. 51-100 da arasi arazisi
olan isletmelerde yillik kullanim siiresi 120.45 saat
olarak hesaplanmis ve bu miktarim % 92.98’ini isletme
i¢i kullanim olusturmaktadir. 101-200 da arasi arazi
sahibi olan isletmelerde 240.65 saat/yil traktdr kulla-
nim siiresi bulunmusgken, biiyiik isletmelerde ise bu
miktar 528.93 saat/yil olarak belirlenmistir. Genel
olarak isletme bagsina traktér yillik kullanim siiresi
398.19 saat hesaplanmistir.

Gelismis Tllkelerde traktorlerin kullanim siireleri
1000 saat/y1l agsmaktadir. Ortalama olarak 600 saat/yil
kullanim siiresini asan traktdrlerin verimliligi artmakta,
tasarruflarm maliyeti karsilama orani yiikselmektedir.
Aragtirma bolgesinde yer alan 201-+ da arasi arazisi
olan isletmelerden sadece 15 tanesinin yillik ortalama
kullanim siiresi 600 saati gegmektedir.

Cizelge 9
Incelenen isletmelerdeki traktérlerin yillik kullanim siireleri
Yillik Kullanim Siiresi

Isletme Gruplar1 (dekar) Isletme I¢i Isletme Dist Toplam

Saat % Saat % Saat %
0-50 46.00 89.61 5.33 10.39 51.33 100.00
51-100 112.00 92.98 8.45 7.02 120.45 100.00
101-200 223.00 92.66 17.65 7.34 240.65 100.00
201-+ 495.00 93.59 33.93 6.41 528.93 100.00
Isletmeler Ortalamasi 371.98 93.42 26.21 6.58 398.19 100.00

4. Sonug ve Oneriler

Tarimsal mekanizasyon igletmeler igin pahali ve
uzun vadeli yatirnmlardir. Ozellikle gegimlik aile islet-
meleri i¢in tarimsal mekanizasyon kullanim durumu
diisiik olmaktadir. Bunun i¢in hem igletmelerin hem de
bolgesel alanda yapilacak tarimsal mekanizasyon kul-
lanim diizeyleri belirlenmelidir.

Kiigiik olgekli isletmelerin {iretim teknolojileri i¢in
traktor ve ekipmanlardan fayda saglamalari sonucunda
diger isletmelerle rekabet edebilir seviyesine ulagmak-
tadirlar. Bu durumda mevcut igletmelerin sosyo-
ekonomik ozellikleri de g6z oniinde bulundurarak bu

igletmeler icin uygun mekanizasyonlarin se¢imlerinin
belirlenmesi igin gerekli hazirliklarin yapilmasi gerek-
mektedir. Bununla birlikte makine veya ekipman des-
teklerinden yararlanamayan ireticiler icin Ornegin
ortaklasa makine kullanim modeli gibi programlarin
gelistirilmesi gerekmektedir.

Gida, Tarim ve Hayvancilik Bakanligi tarafindan
2007 yilinda baslatilan ve ¢ift¢ilerimizin tarimsal alet
ve makine alimi konusunda yararl1 olan kirsal kalkinma
yatirimlariin desteklenmesi programi sayesinde iilke
ekonomisi de gelisme kaydetmistir. Ozellikle iilkeye
giren yeni ve teknolojik tarimsal mekanizasyon alet ve
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makineler ile birlikte tarimsal iiretimde verim artist
saglanmis olup, birim zamandan tasarruf elde edilmek-
tedir. Bunun yan1 sira tarimsal makine {iretimi yapan
sanayinin gelismesine katki saglamistir. Ayrica dogal
kaynaklarin siirdiiriilebilir olmasina ve tarimda ¢alisan
isgliciiniin verimli kullanilmasina olanak saglamustir.
Bu programm en onemli amaci alim giiciine sahip
olmayan freticilerin gerekli olan ekipman desteginin
saglanmasi ve bunun sonucunda kiigiik dl¢ekli ve atil
arazilerin kullanilmasini saglamaktir.

Ureticilere verilecek olan bu desteklemeler ile ilgili
sektor paydaslarmin goriislerinin alinmasi ve destekle-
me modellerinin yetersiz kalmasi treticiler i¢in olum-
suz bir durum ortaya ¢ikarmaktadir. Hangi destegin
nasil verilmesi gerektigini sektdrde yer alan birlikler ve
ureticiler ile birlikte gorisiildikten sonra karar veril-
mesi verimlilik agisindan daha 6nemli hale gelmekte-
dir. Ayrica tarimsal desteklemelerin verilmesi esnasin-
da ortaya ¢ikan siibvansiyon oranlari, tarimsal kredi
veren bankalara faiz destegi verilmemesi, hayat sigorta
bedeli ve ipotek bedeli gibi mevzuatta yer alan bu 6zel-
likler tarimsal kredi kullaniminin &niine gegmektedir.
Ureticilerin kredileri kullanabilmesi igin bu oranlarmn
makul seviyeye ¢ekilmesi gerekmektedir.

Ureticilerin tarim kredi kooperatiflerini de etkin bir
sekilde kullanilmadigi bilinmektedir. Bunun nedeni ise
bu kooperatifin belirli dénemlerde, sadece belli girdile-
re destek vermesi treticiyi banka kredisi ¢ekmeye
zorlamaktadir. 2013 yilinda yapilan analizler sonucun-
da tarim kredi kooperatiflerinin satis payr % 4 olarak
gerceklesmistir.

Tarimsal mekanizasyon uygulamalarinda karsilasi-
lan diger 6nemli husus ise kullanilan traktorlerin, bi-
cerdoverlerin ve ekipmanlarin omiir faktérlerinin goz
ard edilmesidir. Ozellikle incelenen isletmelerin sahip
olduklar1 traktérlerinin % 11.7’sinin ekonomik &miirle-
rinin doldugu goriilmektedir. Bu oran Tiirkiye genelin-
de daha yiiksek olarak bilinmektedir. GTHB’nin ¢alis-
malar1 dogrultusunda gergeklestirilecek olan “Hurda
Traktor Projesi” traktorlerinin ekonomik olarak kulla-
nilmasma ve bu sayede is giivenliginin saglanmis ol-
masina sebep olacaktir.

Tiirkiye’deki mevcut traktér varligiin yenilenmesi
kadar bigerdoverlerin yenilenmesi de 6nemlidir. Ge-
lismis tlkelerde kullanilan bigerdoverler ortalama ola-
rak yillik 300-350 saat ¢alistiklar1 bilinmektedir. Ayri-
ca bu iilkelerde arazi kosullarinin elverisliligi ve toplu-
lastirmanin yapilmasinin da etkisini goz oniinde bulun-
durarak bigerdoverlerinin Omtirleri ortalama 10 yil
olmaktadir. Bu durum Tiirkiye icin gecerli degildir.
Tirkiye’de ortalama bicerddver 1200 saat galismakta
ve ekonomik Omriinii 3-4 yillda tamamlamaktadir.
Arastirma bolgesinde faaliyet gosteren bicerddverin
yillik kullanim siiresi de 1250 saat olarak tespit edil-
migtir. Ayrica ekonomik sartlarin bir getirisi olarak bu
bigerdoverlerinin kullanim1 teknik agidan hurdaya
¢ikarilmasi gerekirken yogun bir tamir-bakim yapilarak
tekrar hizmete sunulmaktadir.

Bu degerlendirmelerin ardindan genel olarak tarim-
sal tiretimde kullanilacak olan bu tiretim teknolojileri
ile birlikte isletmeler ve dolayisiyla tilkeler gelisme
kaydedecektir. Bu gelismelerden bazilari ise sunlardir;

*Tarimsal ekim alanlarindan bu tiretim teknolojile-
riyle birlikte birim alandan daha fazla {iriin alinmasini
saglamak en dnemli gelisme olarak soylenebilir.

*Tarimsal iretimde kullanilacak bu teknolojilerle
birlikte ¢aligma siiresi kisalacak ve isgiiciiniin verimli-
ligi artacaktir.

+Ulkelerin kendi dogal, su, hava ve toprak gibi kay-
naklarmi bu iiretim teknolojileri ile birlikte koruyabile-
ceklerdir. Ancak bu teknolojilerin dmiir faktorlerinin
g6z oniinde tutulmasi gerekmektedir.

*Ayrica bu tarimsal teknolojilerin kullanilmasiyla
birlikte iglemleri en uygun zamanda ve en uygun teknik
sartlara gore yaparak iiretimde verimlilik artacaktir.

*Son olarak tarimsal iiretim iizerinde dogal faktorle-
rin olumsuz etkisi azalacaktir.

Bu degerlendirme ile birlikte gelismelerin hangisi-
nin daha 6nemli olacag: iilkeden iilkeye, isletmeden
isletmeye degisiklik gostermektedir. Ozellikle isletme-
lerin beklentileri ile iilkelerin makroekonomik beklenti-
leri farklilik gdstermektedir. Bununla beraber herkesin
bu sektorden gelecege yonelik ortak beklentileri ol-
maktadur.

Giintimiizde gelismis iilkelerde artan teknoloji fak-
torii tarimsal mekanizasyon faaliyetlerini de etkilemek-
tedir. Ozellikle gelismis iilkelerde ortaya ¢ikan hassas
tarim makineleri son dénemlerde diinyaya yayilmakta-
dir. Bu teknolojinin artan hizda yayilmasiyla birlikte
tilkelerin Ar-Ge faaliyetlerine 6nem vermesi gerekmek-
tedir. Bu teknolojilerin gelistirilmesi agisindan iilkede
faaliyet gosteren kurum ve kuruluslarmn birlikte hareket
etmesi Onemlidir. Hassas tarim, tarimsal verimliligini
artirmak i¢in toprak ve iiriin yonetimini, kaynaklarin
daha ekonomik kullanimi ile ¢evreye verilen zararin en
aza indirilmesini saglayan tekniktir. Hassas tarim gibi
teknolojik uygulamalar toprak, isleme, iriin ve kaynak
yonetiminin daha ekonomik kullanimini saglamaktadir.
Ayrica gelisen bu teknolojilerle birlikte isletme icin
gider olusturan(enerji, yakit, giibreleme, sulama ve
ilaglama gibi) uygulamalarin tiiketim ve maliyetlerinin
azaltilmas gelecek tarimsal mekanizasyon stratejisinin
onemli bir basamagidir. Ozellikle isletmelerin yeni-
lenmeyen enerji kaynaklarindan siyrilarak, yenilenebi-
lir enerjiden yararlanmasi ve iiretebilmesi isletmenin
tasarruf etmesine sebep olacaktir. Bu durumla yenile-
nebilir enerjinin toplam enerji tiiketimi igindeki pay1
yiikselecektir. Bununla beraber isletmelerin 6nemli bir
giderini olusturan isglictiniin islemleri zamaninda ya-
pilmamasidan dolay: igletme zarara ugramaktadir. Bu
kapsamda teknoloji uygulamalarindan yararlanilmasi
igletmenin optimum iiretim gergeklestirmesi agisindan
6nemlidir.

Son olarak fireticiler gerek sermaye gerek ihtisas-
lagmadig1 i¢in makine kullaniminda bir iist mekanizas-
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yon diizeyine gecilememektedir. Bunun en onemli
nedeni ise sermaye birikiminin yetersiz olmasidir. Bu
kapsamda gelistirilecek ve yayginlastirilacak tarimsal
mekanizasyon organizasyonlari sayesinde makinelerin
tam kapasite calistirilmasi ve makine kullanimmin
etkinlestirilmesi saglanmis olacaktir.
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environment through various technogenic and geogenic sources. Soils
are often co-contaminated with potentially toxic metals like lead, cad-
mium etc. and petroleum and chlorinated hydrocarbons etc. Organics
can be degraded to less toxic forms by bioremediation strategies, while
inorganics such as Pb, cannot be degraded. Phytoremediation is one of
the effective strategies to achieve natural attenuation.

Ricinus communis L. (Castor bean, Euphorbiaceae) is a potential
candidate for environmental cleanup and revegetation of contaminated
lands. Published literature acknowledges its outstanding remediation
functions. Additionally, its environmental sustainable aspects and
circular economics are attracting researchers in the field of agriculture
and environmental sciences.

This paper investigates the responses of castor bean seedlings to
Pb-toxicity in hydroponics, which offers unique clues for understan-

ding toxicity and tolerance manifestations.

1. Introduction

Lead (Pb) is released into the environment through
techno-and geogenic processes. According to the
Agency for Toxic  Substance and Disease Registry
(ATSDR), lead is the second in the list of ‘“Top
twenty hazardous substances’’. Lead is a naturally
occurring heavy metal as the earth’s crust is rich in lead
(Anonymous 2011, Kabata-Pendias 2011). The major
sources of Pb in the environment are shown in Fig. 1.

Lead is a highly toxic element for plants at all con-
centrations and has no metabolic significance. Lead
exposure of plants shows various toxic symptoms such
as growth reduction, chlorosis, reduced stomatal con-
ductance, altered metabolism, inhibit photo-synthesis

* Corresponding author email: mnvsl@uohyd.ac.in

etc. (Ashraf & Tang 2017, Kumar & Prasad 2015,
Sharma & Dubey 2005).

The way to move forward in phytoremediation is to
identify plants with desirable and unique features for
phytoremediation as shown in figure 2. To achieve this,
toxicity bioassays in various model experimental sys-
tems such as a) plant tissue cultures b) plants in hydro-
ponic culture and c) plants cultivated in pots in green
house or in the field is a necessary step. Scientific in-
formation gleaned from these different experimental
setups would be extrapolated to phytoremediation
research. Each of these approaches and experimental
set-ups has their own advantages and limitations. How-
ever, scientific knowledge acquired in the above model
experiments in the last three decades has advanced the
field of phytoremediation which is a proven technology
today and it is accepted by regulatory agencies and
scientific community globally (Figure 3 & 4) (Doran
2009).
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Figure 1
Lead sources in the environment available to plants.
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Figure 2

A schematic sketch showing the unique featuresthat are
of R. communis (castor bean) as a phytoremediation
crop

(Adhikari & Kumar 2012, Ananthi & Manikandan
2013, Bauddh et al 2015, Berman et al 2011, Bosiacki
et al 2013, De Souza et al 2012, Deligiannis et al
2009, Gonzalez-chavez et al 2015, Goyal et al 2014,
Huagang et al 2011, Jumat et al 2010, Kiran & Prasad
2016, 2017, Kumar & Prasad 2015, Li et al 2011,
Ogunniyi 2006, Pal et al 2013, Pandey 2013, Romeiro
et al 2006, Sailaja 2008, Sharma & Dubey 2005, Tang
etal 2015,Wu et al 2012, Yi et al 2014, 2016)
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Classification of article content i.e. Journal, book and
reference work. Keywords used = Bioremediation,
Phytoremediation. Data source:
www.sciencedirect.com
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A) Number of papers published on Ricinus communis
based phytoremediation. Keyword used = Ricinus
communis, Phytoremediation B) Classification of arti-
cle content i.e. Journal, book and reference work. Data
source: www.sciencedirect.com

2. Material and Methods

Castor bean (Ricinus communis L) a member of the
family Euphorbiaceae. Ricinus communis L. has been
selected because of the following properties: (i) it was
found to grow luxuriantly in the Pb contaminated sites,
(ii) the plant produces high biomass in industrial and
polluted urban areas without exhibiting any morpho-
logical changes and toxic symptoms and (iii) from
literature it is known that it has the ability to accumu-
late potentially toxic metals. Thus, hydroponic experi-
ments will be helpful in understanding the key mecha-
nism (Hadi et al 2015, Zhi-Xin et al 2007).

Plant material

Seeds of castor bean variety DCS-108 were ob-
tained from IIOR (Indian Institute of Oil Research),
Hyderabad.

Seed germination and seedling culture

The castor seeds were surface sterilized with 4%
sodium hypochlorite and the seedlings were germinat-
ed in petri dishes and kept in the dark for 2 to 3 days.
Uniform seedlings of the same size were transferred to
modified Hoagland’s media in plant growth chamber at
16/8 h day/night and at 25°C (Hoagland & Arnon
1950). Phosphate and sulphate were replaced by chlo-
ride and nitrate and pH of the modified solution was
maintained at 5 to avoid the precipitation. The nutrient
media was replaced every 3 days to provide a fresh
dose of nutrient elements and to avoid algal growth
(Figure 5 & 6).

Pb treatment: dose responses

The rational for selecting various Pb concentration
and treatment duration for the experimentation was
based on preliminary bioassay with respect to Pb tox-
icity. After growing the castor seedling for one month
in Hoagland’s media, plants of uniform height were
selected and treated with Pb (NO3) at different concen-
trations in modified Hoagland’s media for 10 days.
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Quantification of Pb accumulation in plant

Metal treated plant roots were washed thoroughly
with 0.1M HNOj; to remove metals adhered on to the
root surface. Roots, stems and leaves were excised and
oven dried at 80°C for 3 days. Dried plant material of
0.1g was acid digested with HNO; in a Microwave
digester and analyzed for Pb content using Atomic
Absorption Spectrophoto-meter (Perkin Elmer A400).

Estimation of Chlorophyll, Protein, Proline and Li-
pid peroxidation (MDA)

Chlorophyll was determined in the acetone extract
(80% v/v) (Arnon 1949) at 663 and 645 nm and the
concentration was expressed as mg chlorophyll per g
fresh weight. Protein estimation was done according to
Lowry et al. (1951). Free proline was measured by
following the method of Bates et al. (1973). Lipid pe-
roxidation in leaves was determined as a function of
malondialdehyde (MDA) with slight modifications
(Heath & Packer 1968).

Elemental analysis by energy dispersive X-rays
spectroscopy (EDS)

Energy-dispersive X-ray spectroscopy is an analy-
tical technique used for the elemental/chemical analysis
of specimen. Treated samples (200 uM and 400 uM)
along with control are made into fine powder, mounted
on aluminium stubs, coated with gold-palladium. The
elemental analysis was done with EDS (Oxford instru-
ments) coupled with field emission scanning electron
microscope (FESEM, Ultra 55-carl Zeiss). The EDS
analysis was carried out at an operating voltage of 20
KV and working distance of 8.5 mm. With the help of
INCA software, X-ray emission based spectral peaks
were analyzed.

Anthocyanin content

Fresh leaves 1g were uniformly homogenised in 3
ml of extraction mixture (2.37 ml methanol, 0.6 ml
water, 0.03 ml HCI). The crushed material was then
centrifuged at 5000 g for 15 min. The supernatant ab-
sorbance was taken at 530 and 657 nm using UV-VIS
spectrophotometer (Mancinelli 1984).

Absorbance (A) = Abssg- (0.25% Abgs7)

Anthocyanin content = (AxMol.wtxDFx1000) / &

X-ray diffraction analysis

X-ray Diffraction (XRD) analysis was carried out
by using Siefert Model SF 60 XRD system. Fine root
powder of control, 200 and 400 uM were analyzed at
typical scanning angles of 20 = 20 — 600.

Detection of cell death

To determine the changes in viability of cells after
Pb treatment, 0.1g of freshly harvested roots were
stained with 0.25% (w/v) aqueous solution of Evans
blue for 15 min (Baker & Mock 1994). After washing
with milliQ water for 30 min, roots were excised and

soaked with 3 ml of N,N-dimethylformaide for 1 hour
at room temperature. The absorbance of released Evans
blue was measured at 600 nm.

Figure 5

(A&B) Castor bean seed germination in petriplates;
(C&D), Hydroponics set up in modified Hoagland’s
solution

Figure 6

(A&B) Visual changes in root architecture of one-
month old castor seedlings exposed to Pb after 10 days
treatment

Estimation of H,O, in root tissue

Fresh roots 0.1g were homogenized in an ice bath
with 5 mL of 0.1% (w/v) trichloroacetic acid (TCA).
The homogenate was centrifuged at 12,000 rpm for 15
min at 4°C and 0.5 mL of the supernatant was added to
0.5 mL of 10mM potassium phosphate buffer (pH 7.0)
and 1 ml of 1M potassium iodide. H,O, concentration
was estimated at 390nm on the absorbance of a stan-



76

Kiran and Prasad / Selcuk J Agr Food Sci, (2017) 31 (1), 73-80

dard curve and was expressed nmol g * FW (Velikova
et al. 2000).

3. Results and Discussion

Pb treatment at different concentration caused dif-
ferent levels of phytotoxicity, which includes chlorosis,
visible damage of leaf and reduction in growth. Based
on the visible observation and previous literature re-
ported (Kiran and Prasad 2017), Pb concentration of
200 and 400 pM were selected for treatment. Most of
selected Pb concentration was showing toxic symptoms
at 10 days of treatment. The flasks without Pb (NO3z)
were kept as control.

Lead accumulation in plant

Accumulation of metal in plant tissue was calculat-
ed on dry weight basis. Upon increasing the concentra-
tion, Pb accumulation in plant parts increased signifi-
cantly as compared to control. Roots are the main ac-
cumulation site as they absorbed much higher quanti-
ties (19.53+0.11 mg g™ dry weight (DW) than stems
(0.38+0.003 mg g™ DW) while in leaves, Pb accumula-
tion was (0.05+0.003 mg g DW) (Table 1). Lower
concentration of Pb in stems and below detectable
limits in leaves confirmed the decreased translocation
of Pb within the plant. Upon increasing Pb concentra-
tion plant growth is reduced (Tandy et al. 2005) and
some toxic symptoms like chlorosis, yellowing across
the lamina, leaf fall and darkening of roots was ob-
served (Tanhan et al. 2007).

Table 1

Lead accumulation in roots, stem and leaves of cas-
tor plants grown for 10 days at different doses of
Pb(NQOs).

Concentration of Pb taken up by the plant (mg g 'DW)

Pb Leaf Shoot Root
treatment

Control 0 0 0

200 uM 0.050+0.003 0.076+0.003 16.67+0.04
400 uM 0.055+0.003 0.386+0.003 19.53+0.11

Lead induced changes in chlorophyll, protein, pro-
line and lipid peroxidation

Contents of Chl a, b and total chlorophyll were re-
duced about 50% in 200 pM and about 30% in 400 pM
when compared to the control upon exposure of the
treatment period. It was suggested that heavy metals
interfere with chlorophyll biosynthesis by substitution
of central Mg?* ion (Sengar et al. 2008). Protein levels
were significantly decreased about 80% in both 200
and 400 uM Pb treatment when compared to control.
The dose dependent increase in protein content of Pb
treated roots was observed due to inhibition of protein

synthesis or protein oxidation (Aravind and Prasad
2003). Proline content was increased at 200 uM Pb, but
slightly greater at 400 pM when compared to control. it
is suggested that aminoacids like proline helps the
plant to combat non-enzymatically against free radicals
produced by lead (Sharmila and Saradhi 2002). MDA
estimation, an indicator of lipid peroxidation, showed
that the MDA concentrations were ignificantly increa-
sed than control after Pb treatment. MDA concentra-
tion in roots of castor plants were elevated after 10
days due to Pb toxicity and the magnitude of elevation
ranged from 50 folds at 200 and 400 uM of Pb more
than control respectively. (Pourraut et al 20011a). Re-
ference be made to Kiran and Prasad (2017) for deta-
ils..

Element analysis by Energy Dispersion Spectros-
copy (EDS)

Results of EDS give the atomic or chemical charac-
teristics of analysed tissue. As a first barrier to metal
toxicity, most plants accumulate metals and nutrients in
the roots and restrict its transport to aerial parts. Micro-
analysis of elements was performed at the same site in
0, 200 and 400 uM of Pb treated root samples. Ele-
ments such as oxygen (O), potassium (K), magnesium
(Mg), chlorine (CI), calcium (Ca), copper (Cu) and lead
(Pb) were detected in root tissue (Table 2 & Figure 7).
In analysed tissue, O and K were contributed as major
elements. X-ray microanalysis of untreated samples
showed high spectral peaks for all elements, except Mg
and Cu. Copper was not detected in treated plants.
Qualitative percentage composition analysis revealed
that the percentage of all elements was decreased ex-
cept element O, which was significantly increased
upon increased concentration of metal within the roots.
Elemental microanalysis helps us to understand the
composition of elements within the tissue deposits
(Nagata 2004; Shillito et al. 2009)

Table 2

Analysis of atomic percentage of elements by ener-
gy dispersive spectroscopy (EDS) in roots of castor
plants treated with 0, 200 and 400 uM of Pb for 10
days.

Atomic % of elements in roots of castor plants

Element Control 200 uM 400 uM

Pb Pb
0 88.33 90.24 93.29
K 5.29 3.65 1.68
Mg 2.95 1.16 0.64
cl 2.17 1.63 1.32
Ca 1.07 2.07 0.95
Cu 0.19 ND ND
Pb ND 1.26 2.12

ND- Not Detecable
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Spectrum 1
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Figure 7

Energy dispersive X-ray spectral line profile of the
root powder of castor: control (A), 200 uM Pb (B) and
400 uM Pb(C). EDS micrograph showed the elemental
atomic percentage of the imaged area for the sample
using FESEM/EDS.

Lead induced changes in anthocyanin concentra-
tion

Anthocyanin content was increased one fold in 200
pM and 0.5 fold at 400 uM when compared to the
control after 10 days of treatment period (Figure 8).
Under Pb stress and at lower concentration, anthocya-
nin shows effective strategy against ROS generation
(Kumar and Prasad 2015). Anthocyanin plays putative
role in scavange free radicals but also have ability to
bind heavy metal ions, biosynthesized through the
phenylpropanoid pathways. It is suggested that pheny-
lalanine ammonia lyase (PAL), a key enzyme in flava-
noids synthesis is targetted by of heavy metal impo-
sed stress causing the inhibition of anthocyanin bi-
osynthesis (Dube et al. 1933).

Anthocyanin ug g'1 Fr.wt.

Figure 8
Anthocyanin content in roots of castor seedlings af-
ter 10 days of treatment.

X-ray Diffraction (XRD) analysis

Sharp intensity XRD peaks have been observed at
typical scanning angles of 26 = 20 - 600. The Sharp
peaks present in the figure indicated the crystalline
nature of the material. In addition, several other low
intensity peaks corresponding to other crystalline pha-
ses of carbons have also been observed (Figure 9).
After binding to Pb, the porous structures of the carbon
adsorbents increased. These causes high intensity XRD
peaks. Hence crystalline phases should have been
increased (Jeyakumar and Chandrasekaran 2013).

S WMMW.
v Control

"
i w,,,,a/*"v"’ o »\*AW”MW

Pt ristttstnmes 200 1M

Intensity (Counts)

! MM w&./nlwu‘

it rbipimarteseneoe 400 M

T T T T T
0 20 40 60 80 100

2 Theta (Degree)

Figure 9

XRD pattern peaks of Control, 200 and 400 pM af-
ter 10 days of Pb treatment.

Lead induced cell death

Lead induced oxidative damage in castor seedlings
was quantitatively confirmed by staining with Evans
blue. Lead addition resulted in higher accumulation of
Evans blue (0.01 folds) in 200 pM and (0.03 folds) in
400 uM compared to control (Figure 10). This could be

T
120
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possible due to decline in nutrients and loss of plasma
membrane integrity and membrane damage induced by
lead which leads to disruption of cell wall at the elon-
gation zone (Haung et al. 2008).

Hydrogen peroxide (H,O,) estimation

H,O, production increased after 10 days of treat-
ment with respect to control (Figure 11). Our data
revealed that Pb toxicity promoted oxidative stress with
enhanced production of H,O,. It is believed that an
increased production of free radicals in a cell is due to
disturbance of electron transport chain in membranes
(Malecka et. al 2009)
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Figure 11
H,0, estimation in roots of castor seedlings after 10
days of Pb treatment.

Conclusions

The results of the present study revealed that roots
are the major sites for metal accumulation and Pb ac-
cumulation in the tissue is concentration dependent.
Roots accumulated more Pb than stem and below de-
tectable level in leaves. This suggests Pb immobiliza-
tion in root or decreased translocation from root to
shoot which represents attractive strategy for defence

mechanism. The decrease in element atomic % and
increase cell death, H,O, production showed that ana-
lyzed Pb concentration have potential to cause oxida-
tive damage in roots. Increased anthocyanin showed
adaptive mechanism in Pb treated plants. These find-
ings confirm the toxicity and tolerance strategies of
Ricinus communis under Pb stress. Future research is
required on the microlocalization and det tion
mechanism of Pb to improve our understanc his
kind of information would be useful for the develop-
ment of suitable remediation strategies (Ashraf &
Tang 2017)
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Introduction

Historical development of agriculture is closely re-
lated with manipulation of plants and ecosystems for
the purpose of increase in quality and yield of crops.
Selection of superior seed, hybridization and develop-
ing of cultural practices for instance tillage, sowing
systems, rotation, irrigation, fertilization, disease-insect
and weed control, mulching, harvest, industrialization,
storage and transportation completely contributed to
increase in agricultural production, significantly (Alli-
son and Hobbs, 2007). All the mentioned applications
caused to change in ecosystem, environment and hu-
man health, fundamentally.

Intensive agricultural production systems caused to
an increase in usage of chemical fertilizers and pesti-
cides that is dangerous to environment in long term.
Chemical polluted soils negatively affect to human and
environment health, seriously. Consequently, human
and environment health care based agricultural produc-
tion systems are developed besides supporting of sus-
tainable systems. Using of organic manure is one of the
key issues for that purpose by developing of soil quali-
ty and higher yield from unit area by less cost
(Eryiiksel, 2016).

There is a big demand for production of organic
vermicompost worm manure in Turkey and it is in-
creasing day by day due to government supports. Pro-
duction of Eisenia fetida such as microorganisms,
enzymes, plant nutrition elements, liquids etc. main
substances which support to enrichment of organic
matter, balance of pH and soil biological structure,
improvement of physical composition which are
providing to healthy and fast development of plants,
higher yield and quality products and finally sustaina-
bility of human health and ecology.

As an essential component in agricultural produc-
tion systems, manure or fertilization is effective on
improvement of yield and quality. Soil fertility is relat-
ed with biological, chemical and physical factors which
are wholly effective on biological environment. There-
fore, knowledge about soil system is quite important to
providing of sustainable agricultural systems. From this
perspective, worm manure is an important component
which acts on sustainability. Present paper summarizes
sustainable agricultural systems and importance of
worm manure in the basis of susceptibility to the envi-
ronment.

Sustainable Agriculture

Sustainability or sustainable development is de-
scribed by Bryndtland (WCED, 1987) as "development
that meets the needs of the present without compromis-
ing the ability of future generations to meet their own
needs" that is a widely accepted concept. Furthermore,
food and fiber- the primary need of human is met ade-
quately by protection of balance, environment, quality
and natural resources. Furthermore, development of

sustainable agriculture can be realized by take care on
efficiently usage of non-renewable resources and also
natural biological cycles and controls, as well. In that
point, conservation of soil and sustainability of its
quality is relatively closed to support of sustainable
agricultural systems that is also under the effects of
cultural practices, tillage, using of pesticides besides
climatic conditions and nature of the land surface (Wil-
son, 1997; Kahraman, 2017).

Soil and Fertilization

Soil is one of the most important resources which
supports the life and basically acts on biodiversity,
food supplies, filtering of water and global climate as
well (Hayhoe, 2013). As it reported in many studies,
organic matter in the soil is essential for health of soil
and its productivity in addition to toxicity of some
elements that are affecting accumulation of dry matter
and seed yield while fertilization have significant ef-
fects on mineral status of the soil, health of plant and
quality of the products (Krzebietke and Sienkiewicz,
2010; Palta and Karadavut, 2011; McPhee et al., 2012;
Jankowski et al., 2014). Fertilization by nitrogen is
intensively applied over the world to increase in
productivity which is addressing to concern about envi-
ronment. There are various alternatives of chemical
fertilizers and pesticides like bioprotectors and bioferti-
lizers to support of ecosystems (Erding et al., 2017).
Thus, there is an increasing demand for environment
friend techniques and sustainability. Term of "soil
quality" describes soil capacity to support crop growth
by a safe and healthy manner besides harmless to the
resource base or environment which means that a me-
dium to crop cultivation, water reservoir, filtration
buffer, neutralization and transformation of pollutants
in addition to be a habitat for plants and animals that is
quite important for protection of genetic biological
diversity. All those characteristics are closely related
with environment (Wilson, 1997).

Worms and Vermicompost

Earthworms eat the vegetable matters, soil, domes-
tic wastes inside of rich humus and similar matters than
extract little pellets which are part of thin ground soil
(called as casts) that are rich by nitrogen, phosphorus
and potassium. Additionally, they turn the soil which
provides air for microorganisms and plant roots. There-
fore, earthworms are used for producing of vermicom-
post (Edwards, 1988; Savala et al., 2003; Chand, 2014)
in addition to act as an essential role in protection of
soil aggregation and porosity, decomposition of organ-
ic matter and cycling of nutrients (Kladivko, 2001;
Simonsen et al., 2010). It was revealed that decrease in
earth-worm population and biomass is welded by till-
age was higher in fine-textured soils than sandy soils
(Joschko et al., 2009) similar with the previous reports
which emphasized that conservation tillage applica-
tions caused to support higher density of earthworms



83

Ozkan at al. / Selcuk J Agr Food Sci, (2017) 31 (1), 81-85

(Reeleder et al., 2006), soil fungi (Caesar et al., 2010),
phytopathogens (Pankhurst et al., 1995) and microar-
thropods (Miyazawa et al., 2002).

All the species of worms (Annalide) able to trans-
forming of organic materials and soil to thin materials
by passing intestines and fast fragmentation (Ndegwa
and Thompson, 2001). But, vermicompost is obtained
by various organic wastes that are mixed as optimum
ratios and the worms which are used for that purpose
are used in the optimum humidity level (Elvira et al.,
1998). Commonly seen worm species that are used for
vermicompost activities, aerobic compost or cattle
manure are; Eisenia fetida, Eisenia andrei, Den-
drobaena veneta, Lumbricus rubellus, Perionyx exca-
vatus, Eudrilus eugeniae, Fletcherodrilus spp., Hetero-
porodrilus spp. and Pheretima excavatus while the first
five of the species present the best results in the organ-
ic waste based vermicompost studies (Edwards and
Bohlen, 1996; Manna et al., 1997). Furthermore, the
most preferred and cultivated species is Eisenia spp.
over the world due to fast food consumption, highly
reproductive and population increasing ratio, high
adaptation, able to be a natural colony on most of the
organic wastes, tolerant to temperature, able to live in
organic wastes which have high moisture (Edwards and
Bohlen, 1996). Organic wastes of soil worms rapidly
transform to a high qualified product and caused to a
new agricultural production sector- called as "ver-
miculture” that is common in European Countries,
India and United States which describes that cultivation
of soil worms for various purposes (Simsek Ersahin,
2007).

Increasing of human population led to growing
concern to enhanced agricultural production that is
including vyield characteristics, quality components of
the products and medical usage of plants that are sub-
jected to many scientific researches on behalf of agron-
omy, biochemistry, breeding, ecology, economy, phys-
iology etc. studies over the world (Onder and Ba-
baoglu, 2001; Peksen, 2005; Ceyhan et al., 2007; Pra-
sad and Nirupa, 2007; Bozoglu et al., 2008). Therefore,
using of chemical fertilizers showed an intensive in-
creasing and induced to deterioration the physical
structure of soil, losing of organic matter and vitality,
aridity, corruption of balance in soil minerals
(Kigiikyumuk et al., 2014). Vermicompost which is
also called as worm manure is obtained from using
both of worm manure and organic materials (Garg et
al., 2010). Target of vermicompost is reach to the high-
est yield of worms which realize the transformation of
macro and micro nutrients in the nature (Simsek Ersa-
hin, 2007). A total of 97% plant nutritional elements in
the vermicompost-especially for N, P and K are in the
directly receivable form in plants during growing peri-
od (Barley, 1961).

Intensive applications on soils cause to decrease in
organic matter and give rise to using of more nitrogen
based fertilizers. Developed countries such as United
States, India and Canada use to soil worms to increase

in organic matter and prevention of chemical pollution.
North California Worm also called as Red Soil Worm
(Eisenia fetida and Lumbricus rubellis) are the com-
monly used types (Bellitiirk and Gorres, 2012). Addi-
tionally, worms are able to collection of toxic metals of
soil (bioaccumulation) and decrease to toxic metal
level o the medium (Hartenstein, 1978).

Vermicompost has significant effects on the quality
and yield of the crops that was reported 39% on devel-
oping of cereals, 35% of harvest yield, 12% of nitrogen
in the seeds. Furthermore, similar considerable results
were obtained from the researches on greenhouse and
laboratories on; meadow, wheat and trefoil besides
supporting of root development and reduced root dis-
eases (Misirlioglu, 2011), more resistance to diseases
and insects due to antibacterial and antifungal effects
and secretion of worm called as "s6lom" that is kind of
a liquid (Wang et al., 2006). Prices of vermicompost
are variable in United States. Low qualified and bulk
(non-packed) sold by $35 ton™ while the price may
changed up to $300 ton™ depending on quality. High
qualified vermicompost that is accredited and packed
types may be sold $600-1000 ton™ values that are
welded by the higher cost for package (Edwards,
2011).

Liquid Fertilizers Including Worms

A type of worm including commercial fertilizer is
known as organic liquid fertilizer including biohumus
and improved by nanotechnology in addition to con-
taining plant growing and developing minerals, agro-
nomical useful biological flora, amino acids, enzymes,
humic substances, and natural antibiotics. These ferti-
lizers provide sustainability on agricultural production
by take care about natural balance. Primary benefits of
these fertilizers may be summarized as following. Uni-
versality; feasible for using on all plants besides cli-
matic and geographical zones, production environ-
ments such as indoor, field and greenhouse. Safety of
environment; safe for all living organisms, eco-
friendly. Increase in quality (fiber, sugar content, vita-
min) and yield; Both effect on leaf and root, optimizing
of photosynthesis and regeneration, enhanced accumu-
lation and growing besides storage time. Plant health;
enhanced resistance to stress factors, pesticide and
disease. Improving of soil; optimizing of soil fertility.
Simple application; suitable to use the present equip-
ments and easy application (Anonymous, 2017). There
are several types of worm based fertilizer materials in
commercial sense. Many of them are used in an in-
creasing scale over the world by more attention about
the term of "sustainability" in using of natural re-
sources.

Conclusions

Increasing of nutritional elements and physical
characteristics in the soils, growing of healthy plants
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besides higher quality and yield are essential factors to
supporting of sustainable agricultural systems which
will be concluded by production of sustainable func-
tional food production, human health, welfare and
getting better environment. As it mentioned above,
worm manure acts as an essential factor to achieve the
multiple benefits. For this purpose, some proposals are
listed in the below:

-All the people have effects on soil; therefore hu-
man being should pay attention about their activities
that may have direct or indirect effects on it,

-Effective methods about efficiency of fertilizer
should be developed by pay more attention to envi-
ronment in addition to conscious using of fertilizers,

-Crop rotation and reasonable plant cultivation to
environment and presence of resources can be mapped,
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1. Giris

Boynuz, ¢esitli hayvanlarda bas iizerinde derinin bir
uzantisi olarak kabul edilir. Bu uzanti, boynuz diigme-
sinin ¢evresini kaplayan keratin ve diger proteinlerden
olusmaktadir (Hall, 2006). Gergek anlamda boynuzlar,
gevis getiren toynakli memeli hayvanlar arasinda yay-
gin olarak gozlenir. Anilan hayvan tiirlerinde Catal
Boynuzlu Antiloplar, Geyikgiller (Mus Geyigi, Ren
Geyigi, Kizil Geyik vd) ve Boynuzlugiller (sigir, kegi,
antilop vb) familyasina ait hayvanlar yer alir. Ad1 ge-
gen tiirlerde genellikle bir ¢ift boynuz varken bazi
yaban hayvanlari ile evcillestirilen koyun irklarinda
daha fazla sayida boynuz bulunur (Frandson ve ark.,
2003). Sigirlarda daha kisa yapili ve kafa iizerine ger-
¢ek boynuzlara oranla daha zayif baglanmis boynu-
zumsu yapilar da gozlemlenmektedir. Bu tiir boynuz
yapilarina deforme olmus ya da kiiciilmiis boynuz
anlamna gelen “scurs” ad1 verilmektedir (Ward, 2015).

Boynuzlar, genellikle egri ya da spiral seklinde ol-
makla birlikte kenarlar1 sivri ya da kivriml olan tipleri
de vardir (Irigang, 2012). Dogumdan sonra gelismeye
basglayan boynuz hayvanin yasami boyunca varligmi
stirdiirtir. Catal boynuza sahip antiloplar ve bazi geyik-
ler bunun istisnast olup anilan hayvanlarda boynuzun
dis kismu her yil degisime ugrar (Lincoln,1994;1998).
Boynuzlarin biiyiikliikleri tiir, irk, yas ve cinsiyete
bagli olarak degisim gosterebilmektedir (Sekil 1).

Jumbo 115 cm

S

Kiigiik 61-70 cm__
M‘i 56 cm

Farkli boynuz tipleri

Sekil 1

2. Boynuzun Morfolojik Yapisi

Epidermis dokusunun kalinlasmasi ve sekil degisik-
ligiyle olusan yap1 boynuz olarak adlandirilir (Long ve
Gregory, 1978) Boynuz gerek mekanik gerekse kimya-

sal etkilere kars1 direnglidir. Boynuz, sigir, bazi koyun
ve keci irklarinin yani sira antiloplarda kalict bir or-
gandir (Ward, 2014). Boynuzlar, kafatasinin 6n kis-
minda yer alarak gelisen orta kisminda koni seklinde
kemiksi bir yapiya sahiptir. Sigirlarda dogumdan 6 ay
sonra, basin 6n kismindaki siniis bosluklar1 iginde
gelisir. Kemik yiizeyi, ¢izgili ve deliklidir. Ust kismu,
kemigi kaplayan koruyucu bir tabaka olusturur ve kera-
tinden olusan periosteum tabakasi ile devam eden bir
yapiyla cevrilidir (Armitage, 1982). Yeni dogan hay-
vanlarda kemik kism1 ¢ok kiiglik olup ince bir deri ve
epidermis ile kaplidir. Bu kismin uzaklastirilmasi boy-
nuzun gelismesini engeller ve daha sonraki yagam
evrelerinde boynuz koreltme gereksinimi ortadan kaldi-
rir. Bir deriyle 6rtiilen boynuz diigmesi viicuttan uzak-
lagtirilmaz/gikarilmaz ise boynuz gelismeye devam
eder. Gelisme bolgeleri, hayvanin i¢inde bulundugu
yasam evresinde besleme diizeyine bagli olarak keratin
dokudaki farklilagsma ile daha belirgin hale gelir. Boy-
nuzdaki dermis tabakasi, iist cenedeki sinir kollarindan
biri olan boynuz siniri ile desteklenmektedir (Sekil 2).
Bu sinir, ¢cogu kez boynuz koreltme islemi sirasmda
lokal anestezi ile hayvanin aci ¢ekmesi 6nlenir (Wiener
ve ark., 2015).

Boynuzlarin temel iglevi, siirtideki sosyal hiyerarsi-
yi saglamak olup, hayvanin boynuzu ne kadar biiyiikse
stiriideki konum da o denli giiclii olmaktadir (Picard ve
ark., 1996). Ayrica boynuzlar sigir ve kecilerde viicut
1sisinin diizenlenmesinde de rol oynamaktadir. Cevre
sicakligi artikca, kanin boynuzun dermis tabakasina
giren miktar1 da artar. Bu sekilde boynuz yiizeyinde
radyasyon yoluyla 1s1 kayb1 saglanmig olur (Blackshaw
ve Blackshaw, 1994).

Boynuzsu
emisvan

Sekil 2
Boynuzun i¢ yapisi

Boynuzlar kemige benzer sert yapilardir. Sigirlarda
basin 6n kisminda yer alarak kalici bir gelisme goste-
rirler. Cogunlukla keratin maddesinden olusur ve taban
kisminda da uzun bir yapidadir (Lisowski, 2014). Boy-
nuz gelisimi, hayvanlarin beslemesi ve strese bagl
olarak tizerindeki halkalarin sayisiyla énemli farklilik
gosterir. Uygulamada hayvanin yasi halka sayisina
bakilarak da belirlenebilir (Gottschalk ve ark., 1992).
Ornegin Zebu sigirlarinda ilk boynuz halkasi 3 yaginda
ortaya ¢ikmaktadir. Bu nedenle halka sayisina iki ilave
edilerek hayvanin yas1 tahmin edilebilir. Ancak halka
sayisinin belirgin olmayisi, stres ve bazi olumsuz ik-
limsel etmenler nedeniyle boynuzdaki halka sayisina
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bakarak hayvanin yasini belirlemek giic ve yaniltict
olabilir (Mwanza ve ark., 2013).

Boynuz diigmesi, buzagilarda dogumdan iki ay son-
ra sekillenmeye baslayip, boynuzla derinin birlestigi
noktada yer alan hiicrelerin bulundugu bédlge olan kor-
yumdan iretilir. Boynuz diigmesi koryumdan uzaklas-
tirilirsa, boynuz gelisimi durur. Buzagilar yaklasik iki
aylik oldugunda, boynuz diigmesi kafatasinin st kis-
mindaki deri tabakasinda gelisir (Picard ve ark., 1999).
Buzagi biiyiidiikce boynuz diigmesi, alm kemigini
iizerinde yer alan periosteum kismina daha siki tutunur.
Hayvanin yasinin ilerlemesiyle birlikte, 7-8 aylik do-
nemde boynuz giderek daha biiyiik bir yap1 halini alir
ve kafatasimin bosluklara dogru uzanir. Boynuz diig-
mesi, gebeligin 2-6. aylar1 arasinda ¢ok sayida kerati-
nositokinez tabakasimdan olugur. Kil folikiilleri, boynuz
diigmesinin gelismeye basladigr 2. ile 4.aylar arasinda
giderek azalir. Gebeligin 3.ayinda boynuz diigmesinin
alt kismindaki kalin sinir aglarmin sekillendigi dikkati
ceker (Parson ve Jensen, 2006). Kil folikiilleri ve yag
bezleri, gebeligin 4. ve 5. aylarinda boynuz diigmesinin
alt kistmlarinda yer alir. Alin bolgesinin her noktasinda
ince bir epidermis tabakasi s6z konusudur. Yag bezleri,
gebeligin 5. ve 6. aylarinda da s6z konusudur. Bu dé-
nemde dermis tabakasinda kalin sinir aglar1 gériilmez.

3. Boynuz ve Boynuz Diigmesinin Gebelik Sirasin-
daki Gelisimi

Sigirlarda gebeligin degisik evrelerindeki gelismine
ait bilgiler sirasiyla asagida oOzetlenmistir (Sekil 3).
Gebeligi 70-83 giinleri boynuz diigmesinin oldugu
bolgedeki epidermis tabakasi yedi kata kadar kalinlas-
mis ve keratin dokusundaki hiicrelerin iginde bosuklar
olusmustur (Hanukoglu ve Ezra, 2014). Boynuz diig-
mesi ve alin bolgesindeki dermis tabakasi, kollagen
dokuyla meydana gelir. Gebeligin 115-140. giinlerinde
boynuz diigmesinin oldugu boélgedeki epidermis taba-
kasi, 12 tabakaya kadar g¢ikarak kalinlagmistir. Alin
bolgesindeki epidermis tabakasi ise 4 kath i¢i bosluk-
tan olusan keratin dokudan veya doku ile sekillenir. Kil
folikiillerinin heniiz olmadig1 boynuz diigmesinin alt
kisminda dermis tabakasinda bir sinir ag1 gozlenir.
Kalin sinir aglari, alin bélgesindeki dermis tabakasinda
gozlenmez (Lundrigan, 1996). Gebeligin 155-172.
giinlerinde boynuz diigmesinin oldugu bolgedeki epi-
dermis 12 kath bir hale gelir. Keratin dokudaki hiicre-
lerin igi bosalmigtir. Alin bolgesindeki epidermis hiic-
relerinin kalinhig1 6 kata kadar ulagsmustir. Yag bezleri
gebeligin 155. giinlerinde, boynuz diigmeleri ise gebe-
ligin 172. giiniinde alin bolgesindeki deride gozlene-
bilmektedir (Sekil 3). Kalin sinir aglari, boynuz dig-
mesinin oldugu dermis ile alin bolgesindeki deride yer
almaktadir. Sinir aglari, diger yas donemlerine gore
daha belirgin hale gelmistir. Gebeligin 212-268. giinle-
ri boynuz diigmesinin oldugu bolgedeki keratin hiicre-
lerinin sayisi, alin bdlgesindekilerle benzer sayiya
ulasmistir. Epidermis dokusu farklilagmis ve keratin
hiicrelerinin artik i¢i bog degildir. Bunun aksine gebe-

ligin 230. giinlinde alin bdlgesindeki epidermis hiicre-
lerinden elde edilen keratinler i¢i bosalmig bir hal alir.
Gebeligin 268. giiniinde ise alin bolgesindeki epidermis
hiicreleri, oldukga farklilagmustir. Yag ve ter bezlerinin
yant sira farklisan kil hiicreleri, daha belirigin hale
gelmistir. Kalinlagan sinir aglari, boynuz bdlgesinin alt
kismindaki dermis tabakasinda alin bolgesinin aksine
daha da belirginlesir (Jacobson ve ark., 2004).

Sekil 3

Yabani sigir fotiisiinde boynuz diigmesinin yapisi (C:
Yabani sigirda gebeligin 172. giiniinde boynuz diigme-
si, F: Yabani boynuzsuz sigirda gebeligin 177. Giiniin-
de boynuz diigmesi) (Wiener ve ark., 2015)

Boynuz diigmesi, gebeligin 2. ve 6. aylarinda kera-
tin dokudan olusmaktadir. Kil foliikiilleri heniiz gelis-
memistir. Gebeligin 3. ayinda, boynuz diigmesinin alt
kisminda sinir aglar1 goriilmeye baslar. Kil foliikiilleri
ve yag bezleri, 4. ve 5. aylarda boynuz diigmesinin alt
kisminda goriiliir. Alin bolgesindeki deri incelendigin-
de, ince bir epidermis tabakasi gozlenir. Yag bezleri
gebeligin 5. ve 6. aylarinda belirginlesir. Dermis bolge-
sindeki sinir aglarmin kalinlasmaya baslamasi dikkat
cekmektedir (Sekil 4) . Gebeligin 7. ayinda kil foliikiil-
leri daha belirgin hale gelir (Lundrigan, 1996; Menke
ve ark., 2004).

Gebelik aylar

.
Aln derisi . Boynuz dugmesi

Sekil 4

Boynuz diigmesi ve alin bolgesindeki derinin fotiisteki
sematik asamalar1.(Kirmuzi: Sinir agarli Sar1: Yag bez-
leri) (Wiener ve ark. 2015).
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4. Boynuz Benzeri Diger Yapilar

Boynuz kavrami, ¢esitli hayvan tiirlerinde basa bag-
I1 olan ve genellikle korunma ya da savunma amaciyla
sert darbelerin de uygulandigi bir yapidir (Rudge,
1972; Jelantik, 2001). Baz1 hayvan tiirleri ile familyala-
rinda goriilen baz1 boynuz benzeri yapilara iligskin bilgi-
ler Tablo 1°de verilmistir.

Cesitli familyalara ait birgok memeli hayvan tiiriin-

de, boynuz gibi benzer fonksiyonlara sahip az1 disleri
vardir (Brent, 2010). Misk familyasindan olan Misk

geyigi ve diger bazi memelilerin de yer aldig1 hayvan-
lar, Domuzgillerden yaban domuzu, Hortumlu memeli-
lerden fillerde, Beyaz balinagillerden Narwhallarda ve
Morsgillerden Mors tiirii de yukarida agiklanan 6zellik-
lerden dolay1 ayn1 grupta yer alir. Hayvanlarda boynuz
sayisinin tiire ve irka bagli olarak degistigi bilinmekte-
dir (Kinsman, 2001). Buna en iyi érnek Iskog koyun
irk1 olan Hebridean koyunudur. Belirtilen koyun wrkin-
da genellikle iki ¢ift boynuz bulunur. Bunlardan bir
cifti basin sol yaninda digeri ise sag tarafinda yer alir
(Sekil 5). Benzer durum, spiral boynuza sahip dag
kegileri de drnek verilebilir (Sekil 6) (Bermosa, 2012).

Cizelge 1

Familya ve tiirlere ait boynuz yapis1 (Dougles ve ark., 2005)

Familya Tiir Tiirkce adi Aciklama

Giraffidae Giraffes Ziirafagiller Basin iizerinde bir ya da birden fazla boynuz diigmesine
sahiptir. Bu diigmeler, deri tizerinde killa kaplidir.

Cervidae Geyikagiller Gergek boynuza sahip degillerdir. Gelisme tamamlandiginda

Rhinocerotidae

Chamaeleonidae

Ceratopsidae

Phrynosom

Insects

Canidae

Rrhinoceroses

Chameleons,

Triceratops

Horned lizards

Rhinoceros (beetles)

Golden jackals

Gergedangiller

Devegiller

Boynuzlu dinozor

Kertenkelegiller

Bocekgiller

Kopekgiller

boynuz ya da deriyle kapli olmadan oliirler. Boynuz sadece
ergin erkeklerde vardir ve her y1l dokiiliip yerine yenisi ¢ikar

Boynuz keratinden yapilmustir ve gelisme siireklidir. Ancak
bir boynuz diigmesine sahip degildir.

Kafatas1 iizerinde boynuzlara sahiptir ve keratin dokuya
sahiptir.

Keratinle kapli olup olmadigi konusunda tartigma olmasina
ragmen kafatasi kemikleri uzamistir

Bu tiir kertenkelegiller, baglari tizerinde boynuza sahiptirler.
Memeli hayvanlardaki boynuz gibi boynuz diigmesi iizerinde
kalin keratinle kapl1 bir yapidadir

Bas ya da gogiis kisminda boynuz benzeri yapiya sahiptirler.
Bunlar, chitinous exoskeleton ¢ok sert bir iskelete sahiptirler.
stag beetles gibi baz tiirler, oldukga biiyiik bir ¢eneye sahiptir

Asyadan koken alan bu ¢akal tiiriinde kafatasi tizerinde nadi-
ren boynuz gelisimi goriilebilmektedir.

Sekil 5. Hebridean koyunu (Anonim 2016b)

Sekil 6. Spiral boynuzlu kegiler (Anonim 2016b)

pnématik Evcil hayvanlarda boynuzsuzluk durumu,
boynuzun viicuttan uzaklastirilmast ya da boynuzun
gelismemesi halidir (Ekarius,2008). Kimi durumlarda,
boynuzlarin olmasi gerektigi yerde az gelisen ve deri


http://en.wikipedia.org/wiki/Giraffidae
http://en.wikipedia.org/wiki/Giraffe
http://en.wikipedia.org/wiki/Cervidae
http://en.wikipedia.org/wiki/Rhinocerotidae
http://en.wikipedia.org/wiki/Rhinoceros
http://en.wikipedia.org/wiki/Chamaeleonidae
http://en.wikipedia.org/wiki/Chameleons
http://en.wikipedia.org/wiki/Ceratopsidae
http://en.wikipedia.org/wiki/Triceratops
http://en.wikipedia.org/wiki/Horned_lizard
http://en.wikipedia.org/wiki/Rhinoceros_beetle
http://en.wikipedia.org/wiki/Chitin
http://en.wikipedia.org/wiki/Exoskeleton
http://en.wikipedia.org/wiki/Stag_beetle
http://en.wikipedia.org/wiki/Golden_jackal
http://en.wikipedia.org/wiki/Hebridean_%28sheep%29
http://en.wikipedia.org/wiki/File:The_three-horned_one_again.jpg
http://en.wikipedia.org/wiki/File:Goat_with_spiral_horns.jpg
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iizerinde “scur” (boynuz diigmesi) olarak adlandirilan
bir yapt olusur.

5. insanlarda Gériilen Boynuz Benzeri Yapilar

Insanlarda boynuz gelisimine ait 6rnekler ¢ok az da
olsa s6z konusudur (Sekil 7-9). Bu yapilar, ¢cogu kez
iyi huylu olarak gelisir ve cerrahi olarak viicuttan uzak-
lagtirilir (Johann, 2002).

Sekil 7-9. Giinese bagli olusan
boynuz yapisi ve boynuz derisi

Boynuz ya da boynuz benzeri yapilarmn gelistigi in-
sanlarda yapilan gozlemler, olayin tarihsel bir ge¢misi
oldugunu gostermektedir (Davidson, 2015). Kimi za-
man bu durum mistik bir efsaneye de doniisebilmekte-
dir. Arastiricilar, bu olaya neden olan etmeni belirle-
mek amaciyla giiniimiizde de ¢alismalar yapmaktadir-
lar. Anilan yapinin viicut disma nasil tastigina dair
insan kadavrasma ait Orneklerde incelemeler de soz
konusudur. Ancak bu drnekler de dzellikle kafatasinda
yeni bir kemik parcasi ya da yap1 seklinde adlandirila-
bilmektedir. Kimileri i¢in efsane de olsa boynuzlu
dogan ¢ocuk vakasi da s6z konusudur (Sekil 10). 1997
yilinda Kenyanin Bugoma bélgesinin Kimili kasaba-
sinda bir kadinmn sira dis1 olarak boynuzlu bir bebek
diinyaya getirdigi kayitlara ge¢mistir. Bu olay “Nefi-
lim” konusunu yeniden giindeme getirmistir (Wright,
2005).

Sekil 10
Boynuzlu dogan bebek kafatasi (Anonim 2016c)

Teorik agidan boynuzlu dogan ¢ocuklar, erken yas-
ta cerrahi miidahale ile normal goriiniimlerine kavusa-

bilmektedir. Boynuzlu insan fenomeni, tip biliminin iyi
gelismedigi ya da tedavi yontemlerinin ¢ok eski oldugu
bazi iilkelerde ¢ok sik gdzlenebilmektedir. Ornegin
Cin’de yasayan yasli bazi insanlarda bu duruma sik
rastlanilmaktadir.

6. Hayvanlarda Boynuzun Kullanim Amaclari

Boynuzsuzluk evrim siiresince meydana gelmemis-
tir (Epstein, 1971). Bugiin yasayan yaban sigirlari
insan miidahalesi olmadan boynuzlu olarak varliklarini
siirdiirmektedir (Porter, 2008). Mogolistan’in Eocene
sehrinde yasayan boynuzsuz Archaemeryx on disleri
olan “greater mouse dear” adl kiigiik yapili bir hay-
van s6z konusudur. Bir baska deyisle giinlimiiz sigir
irklariin  boynuzsuzlugun orijinidir (Bollongino ve
ark., 2012). Toynakl disi hayvanlarda boynuzlarin
islevlerini degerlendiren hipotezler, Robert (1996) adli
arastirict tarafindan derlenmistir. Boynuzlar, besin
kaynaklarinda rekabet ya da yaban hayvanlarina karsi
savunma konularinda énemli bir istiinlik saglayabilir.
Estes (1991), disi boynuzlu hayvanlar erkek bireylere
benzerlik gosterebilmektedir. Bir baska deyisle yasadi-
g1 ve dogumunu gergeklestigi siiriilerde dominant er-
keklerin saldirganligina kars1 6zellikle erkek yavrulari-
n1 koruyan ergin disilerin oldugu bir hipotezi gelistir-
mistir (Goonewardene ve ark., 1999). Bu davranis
sekli, erkek yavrunun yasama giicii ve iireme etkinligi-
ni korumanin bir sonucudur. Ananin tiim genetik 6zel-
likleri yavruya aktarilmisg anlamina da gelebilir. Ayrica,
erkek i¢in boynuzun ciftlesme sirasinda genetik olarak
en dogru disiyi segme sansinin bir gostergesidir (Geist,
1966; Boivin ve ark., 1994).

Davranis agisindan boynuzlarin varligi, siiriideki
sosyal iligkilerin yan1 sira sosyal etkilesimin miktar ve
kalitesini de etkiler. Ayrica boynuzlar, kendi viicudunu
temizleme (timar) sirasinda bazi noktalara ulasma
amaciyla da kullanilmaktadir. Taschke (1995) boynuz
koreltme uygulamasindan o6nce hayvanlarin en az
%28’inin timar amaciyla boynuzlarmi kullandiklarmi
belirlerken boynuz koreltildikten yaklasik 3 saat sonra
ayni davranisin devam ettirilmeye calisildigi ancak
daha sonra bundan vazgecildigini belirlemistir. Boynuz
yerine sadece basin ulagilabilen yerlere siiriitiilmeye
calisildigr gozlenmistir. Inekler, boynuzlarinin farkin-
dadirlar. Menke ve ark. (1999), boynuzlu ineklerin
boynuzlarini yan yatirarak dar yemliklerden kolaylikla
baslarini iceriye sokup yem tiikettiklerini saptamustir.
Bazi yetistiricilerle yapilan goriismelerde boynuzlu
bazi hayvanlarmn {istii kapali olan yemlikleri boynuzla-
rinin ug kisimlarini kullanarak actiklar: gozlenmistir.

Hayvanlar, ¢iftlesme oncesinde rakipleriyle yaptik-
lar1 kavgada, kendi yasadiklar1 alanlar1 savunmada,
yaban hayvanlarina karsi kendilerini koruma gibi bir-
¢ok amagc i¢in boynuzlarini kullanirlar (Emlen, 2001;
2008). Genellikle erkek hayvanlarda kimi tiirlerde ise
her iki eseyde de bulunmaktadir.



91

Taskin ve ark. / Selcuk J Agr Food Sci, (2017) 31 (1), 86-98

Yabani hayvanlardan saklanmayan boynuzlugiller
familyasinin disi tiirleri, daha biiyiik boynuza sahip
iken, savanalara benzeyen ve acik alanlarda yasayan
tirlerde daha kiigiik ya da ortama uygun bir boynuz
yapist gelismistir (Kitchener, 1985). Ayrica, boynuzlar
gerektiginde aga¢ dallarmim koparilmasi ya da kokleri-
nin sokiilmesi amaciyla da kullanilmaktadir. Boynuzun
bir bagka kullanim alani ise hayvanlarda kur yapma
davranis1 sirasindadir (Bouissou, 1972). Ornegin, mavi
basli Giiney Afrika antilobu, giftlesme sirasinda boy-
nuzu ve ayaklarimi kullanarak agaclarin yapraklar ile
kabuklarin1 genis bir alana yayarak ses ¢ikartir. Bu
sekilde disinin dikkatini kendi alanina ¢ekmeye ¢alisir.
Eger disi bu davranisi kabullenirse ¢iftlesme gercekle-
sir (East, 1995). Kimi hayvanlar ise serinletme amaciy-
la boynuzlarmi kullanir. Bu sekilde boynuzun 6z kis-
minda bulunan kan damarlari, bir radyatér gorevi ya-
par.

7. Boynuzun insanlar Tarafindan Kullanma Amac-
lan

Boynuz insanlar tarafindan ¢esitli amaglar i¢in kul-
lanilmistir. Bunlar;

Duvar siisii/Gorsel sergi: Boynuzlu hayvanlar, kimi
zaman avlanirlar. Avlanan hayvanlarin baslart boynuz-
lariyla birlikte dekoratif amagl ev/otellerde sergilenir
(Sekil 11). Bu uygulama, ozellikle avlanma baskisin-
dan dolay1 kismen hayvanlarin sayilarmm azalmasin-
dan dolay1 korkutucu ya da tehlikesiz olarak da kabul
edilebilirler.

Sekil 11
Insanlar tarafindan avlanan geyik resimleri

Shofar: Bazi Kkiiltiirlerde gevis getiren hayvanlarm
boynuzlari, bir miizik aleti olarak kullanilir. Buna 6r-
nek olarak Yahudilerde ko¢ boynuzundan yapilan ve
“shofar” adi verilen miizik aletinin dini térenlerde
kullanimi verilebilir (Anonim, 2009). Bu alet, trompete
benzememekle birlikte nefesli aletler i¢inde yer alir.
Sekli silindirden ¢ok konik bir yapiyr andirir (Sekil
12). Shofarin giiniimiizde metalden yapilan formlar1 da

vardir.




92

Taskin ve ark. / Selcuk J Agr Food Sci, (2017) 31 (1), 86-98

Sekil 12
Kiigiik bir shofar ve dini térenlerde kullanimi

Kadeh olarak kullanma: Gevis getiren hayvanlarin
boynuzlarmdan yapilan bu yapilar kimi dénemlerde
kadeh olarak kullanilmistir. Bu malzeme boynuzun 6z
kismmin c¢ikartilmasi ve temizlenerek parlatilmasiyla
elde edilir. Trakya ve Balkanlardaki klasik antik do-
nemlerdeki térenlerde kullanilmistir. Giintimiizde Hol-
landa’nin Frisland eyaletinde yasayan ve gegmisleri 16.
yiizyilla dayanan térenlerde kullanilan boynuzdan ya-
pilmis kadehler (Sekil 13) halen Hollanda’daki Fris-
land miizesinde sergilenmektedir (Enright, 1996).

Sekil 13
Boynuzdan yapilmis igki kadeh cesitleri (Frisland-
Hollanda)

Altin boynuzun tarihgesi 5. ylizyilla dayanmaktadir.
[k kez gériildiigii yer, Danimarka’nin giiney bolgesin-
deki 1639-1734 Megeltonder sehridir (Sekil 14). Daha
sonraki yillarda yeniden elden gegirilmistir (Beer,
1970).

Sekil 14
Altin boynuz

Boynuzdan yapian barutluklar: Boynuzdan yapilan
barutluklar, bir aski ile taginarak atesli tiifeklerin kulla-
niminda yararlanilmistir (Sekil 15). Bu amagla herhan-
gi materyalden yapilmis barut mataralari, toz barutluk-
lar olarak adlandirilmisgtr.
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Sekil 15
Boynuzdan yapilmis bir barutluklar

Tedavi amach kullanma: Antilop boynuzlari, Cin’de
insan tedavisinde yaygin olarak kullanilmaktadir (Sekil
16). Tedavide Kkeratin yapiya onem verildiginden kimi
zaman hayvanlarin tirnak gibi degisik viicut bolgele-
rinden de keratin elde edilerek tedavide kullanilmakta-
dir (Bro-Jorgensen ve Mallon, 2016).

AHTHAORBL I

Sekil 16
Antilop boynuzlar1

Mobilya ve dekorasyon olarak kullanma: Boynuzlar
kimi zaman diger kullanim sekillerinin yani sira mo-
bilya olarak da kullanilmistir. Bu amagla daha cok
geyik ve antiloplarin boynuzlarindan yararlanilmakta-
dir (Newman, 1989). Kimi yerlerde 1s1ya tabi tutularak
farkli sekiller verilerek boynuza benzetilen plastik
benzeri yapilar da giiniimiizde s6z konusudur (Sekil

Sekil 17

Geyik boynuzundan yapilmis mobilya ve i¢c mekanlar-
da kullanilan siisler
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Boynuzdan yapimis yaylar: Tahta, celik ya da bunla-
rin birlikte kullanimiyla elde edilmektedir. Yapildigt
maddelere gore Tiirk, Iran, Misir, Cin, Giiney Kore ve
Mogolistan gibi farkli kiiltiir 6zelliklerini yansitmakta-
dir (Browstein, 2015). Giintimiizde fiberglastan yapila-
n1 da bulunmaktadir (Sekil 18).

Sekil 18
Tiirk ve Cin yapimi1 boynuzdan yapilmis yaylar

El silahlari: Cesitli hayvanlardan elde edilen boynuz
ve boynuz uglari, bigak ve benzeri el silahi aletlerin
yapiminda kullanilmistir (Sekil 19). Bu amagla birgok
hayvan tiiriiniin boynuzundan yapilan bigak saplar1 da
s6z konusudur (Anonim, 2016). Daha cok siis ya da
avda kullanilmak iizere yapilarak satilmaktadir.

Sekil 19
Geyik, manda ve s1gir boynuzundan yapilan bigaklar

Diigmeler: Boynuzdan diigme yapmak amaciyla daha
¢ok geyik ya da antilop boynuzlar1 kullanilirken (Sekil,

20), glinlimiizde diigme olarak boynuz yerine ¢ok farkli
materyallerden yararlanilmaktadir (Anonim, 2015).

4

Sekil 20
Boynuzdan yapilmis diigmeler

Satw/balta olarak kullanma: Gineydogu Cin’de balik-
larm kesilmesi ya da pargalanmasmda manda boynu-
zundan yapilmis kesici aletler kullanildigma dair bazi
bulgular ve resimler bulunmaktadir (Anonim, 2014).
Bunun disinda Kuzey Amerika’da tarih 6ncesi doneme
ait bir silah ya da arag olarak kullanilan ve geyik kemi-
ginden yapilmis balta figiirlerine de rastlanilmamistir
(Sekil 21).

Sekil 21

Giineydogu Cin’de manda boynuzundan yapilmis kesi-
ci alet ile bazi balta figiirleri

Miizik aleti olarak kullanma: Yaklasik MO 1050
yillarinda hayvan boynuzlarindan yapilmis bazi miizik
aletlerinin oldugu bildirilmektedir (Sekil 22-23).


http://en.wikipedia.org/wiki/File:Water_buffalo_horn_01.JPG
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Sekil 22
Boynuzdan yapilmus fiiliitler

Sekil 23

Boynuzdan yapilmis lir ve kantale adli miizik aletleri
(Estonya/Finlandiya)

Ayakkabt cekecegi olarak kullanma: Ayakkabi ¢eke-
cegi olarak boynuzun kullanimi da s6z konusudur. Bu
sekilde ayakkabin yiizeyinde bir kirigiklik olmaksizin
kolayca giyilme saglanmakta olup daha ¢ok sigir boy-
nuzundan yapilani kullanilmaktadir.

8. Tarihte Boynuzun Kullanim Sekilleri

Avrupa Bronz ve Demir ¢aginda sayilari az da olsa
bazi boynuzlu bagliklara ait tasvirlere rastlanmakta-dir.
Anilan bagliklar, hayvan figiirleriyle siislenmis ve dini
torenlerde simgesel olarak kullanilmigtir. Buna 6rnek
olarak MO 200-300 yillarma ait Gundestrup kazani
verilebilir (Bergquist ve Taylor, 1987). Avrupa demir
¢aginda yapilan 69 cm c¢apinda ve 42 cm yik-
sekliginde olup donemin en gosterigli eseridir (Sekil
24). 1891 yilinda bulunan bu eser, halen Kopenhag-
Danimarka Ulusal Miizesi’nde sergilenmektedir

Sekil 24
Gundestrup kazan1 (Anonim 2016d)

Yazi 6ncesi Avrupa’da boynuz figiirlerine rastlan-
maktadir. MO 12. yiizy1l 6ncesine ait 2 bronz heykel,
“Boynuzlu tanr1” ve “Ingot tanris1” olarak adlandirilan
bu iki heykel, Kuzey Kibris Tiirk Cumhuriyetinin Ga-
zimagosa iline ait Tuzla ilgesinde yer almaktadir (Sekil
25). Halen Lefkose Arkeoloji Miizesinde bulunmakta-
dir (Peltenburg, 1999). Bir diger 6rnek ise, MO 1100-
900 yillarima ait olan (Bronz ¢ag dénemi) bronzdan
yapilmig bir kaska 1942 yilinda Vekse-Danimarka’da
rastlanilnustir. Bir digeri ise MO 800-500 yillarmna ait
oldugu tahmin edilen ancak giiniimiize kadar ulagama-
yan Grevensvenge definesidir (Price, 2015). Bu define
Nordic Tun¢ Cagma ait olup Grevensvenge de 18.
yiizyilin sonlarinda kesfedilen (yaklastk M.O. 500 ve
M.O. 800 yillar1 arasinda Naestved Belediyesi, Zelan-
da-Danimarka bulunmustur. Define, yedi bronz figii-
riinden olugmaktadir. Bu figiirin 1779 yilinda Marcus
Schnabel tarafindan ¢izildigi belirtilmektedir (Sekil
26).

Sekil 25
Boynuzlu tanr1 Pan ve Ingot tanrisi
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Sekil 26
Grevensvange definesi

Tarihte Vikinglerle birlikte boynuz figiirlii savas
baslig1 kullanimi daha belirgin bir hal aldi. MO 150-50
yillarda kullanildigr sanilan Waterloo Kaski (Sekil 27)
buna 6rnek olarak verilebilir. Halen Ingiltere’de “Bri-
tish Museum” de sergilenmektedir (Harding, 2007).

Sekil 27
Waterloo kaski ve kraliyet esyalar1 (kalkan, bayrak)

Anadolu’da kullanim1 yaygin olan dzellikle manda
boynuzundan yapilma taraklar, iiflemeli g¢algilardan
olan ney ve kavallarm bas paresinden, baston saplarin-
dan, taki ve tespihler de yapilmaktadir (Sekil 28).

p—

Sekil 28
Anadoluda manda boynuzundan yapilmis bazi esyalar

9. Sonug¢

Giinlimiizde ekonomik 6nemi fazla olmayan boy-
nuzun farkli kullanim alanlar1 ve bir kiltiir tirtinii oldu-
gu unutulmamalidir. Boynuz, baz1 iilke ya da bolgeler-
de yasayan insanlarin géreli de olsa yasami ve kiiltii-
riindeki yerini/6nemini halen korumaya devam etmek-
tedir. Ancak boynuz ve boynuz diigmesinin farkli ge-
lisme evrelerine ait histolojik veriler, son yillardaki
molekiiler gelismeler ile birlikte konunun daha iyi
anlagilmasina olanak saglayacaktir.
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