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Gediz Havzasi Sarikiz Sulama Birligi’nde Misir ve Bag Bitkileri icin Kisintili
Sulama Zaman Planlamasi

Gokhan ismail TUYLU?, Mehmet Ali UL2
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Ozet

Calismada, Gediz Havzasi Sarikiz Sulama Birligi’nde yetistiriciligi yapilan misir ve bag bitkileri icin kisintil
sulama zaman planlari (KSZP) hazirlanmistir. IRSIS bilgisayar yazilimi kullanilarak farkli toprak
ozelliklerine sahip sulama alanlari igin hazirlanan sulama planlar her bitki icin sulama tarihlerini, sulama
araliklarini ve sulama suyu miktarlarini igermektedir. Elde edilen sonuglar gizelgeler halinde sunulmustur.
KSZP’ler, Sarikiz Sulama Birligi’'ndeki sulama isletmeciligine ve planli su dagitim galismalarina, 6zellikle
suyun kit oldugu donemlerde, katki saglamasi yoninden énemlidir.

Anahtar Kelimeler: Gediz Havzasi, Sarikiz Sulama Birligi, Sulama, IRSIS, Sulama zaman planlamasi

Deficit Irrigation Scheduling for Maize and Grape Plants
in Sarikiz Irrigation District in Gediz Basin

Abstract

In the study, deficit irrigation scheduling plans (DISP) were prepared for maize and grape plants which
are grown in Sarikiz Irrigation District in Gediz Basin. Irrigation scheduling plans prepared for irrigation
areas which have different soil characteristics by using IRSIS computer software include irrigation dates,
irrigation intervals and the quantity of irrigation water for each plants. The results obtained are
presented in chart. It was figured out that DISP are important to contribute to the applications of
planned water distribution in Sarikiz Irrigation District in Gediz Basin particularly in the period of water
shortage

Keywords: Gediz Basin, Sarikiz Irrigation District, Irrigation, IRSIS, Irrigation scheduling

Giris Sulama isletmeciliginde bilimsel esaslara

gore sulama suyunun dagitilmasi, buna bagl

Toplum yasaminda ekonomik ve sosyal  (ifci memnuniyetinin saglanmasi ve verilen

diizenin ngenceIerinden birisi de tath su sulama hizmeti kar§|I|§|nda ge“r elde

kaynaklaridir. Dinyada ve Glkemizde sinirl o gjimesi esastir. Sulama birliklerinde basarili

ve daginik olan tatl su kaynaklari, insanoglu b jcletmecilik sulama zamani planlarinin

tarafindan uzun vyillar sorun yasanmadan  gixxate alinarak en iyi planli su dagitiminin

rahatlikla kullaniimistir. Ancak, kiiresel iklim gerceklestirilmesine  baghdir. Ayrica, su

degisikligine bagh olarak olusan kiresel kaynaginin yetersiz oldugu dénemlerde,

Isinma, bu baskinin daha da artmasina neden ciftciler arasinda, 6zellikle verim miktarindaki

olmustur. Diger yandan, kiresel isinma, sulu azalls, adil olma kosulu gozetilerek su

tarimda ve sulama isletmeciliginde, ozellikle dagitiminin yapilmasi gerekmektedir.
sulama birliklerinde, sorunlari da

beraberinde getirmistir.
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Dilinyada ve Ulkemizde sulama

teknolojisinin  gelisimine  bagh  olarak
bilgilerin islenmesi ve saklanmasi amaciyla,
hizli islemci ve genis depolama kapasitesine
sahip bilgisayarlarin sulama isletmeciliginde
kullanimi yayginlagsmistir. IRSIS (Raes et al.,
1988) ve CROPWAT (Smith, 1992) bilgisayar
yazilimlari, sulama zaman planlanmasi amaci
ile gelistirilen wve sulama sistemlerinin
isletiimesine yonelik kullanilabilen destek
yazihmlardir. Beypazari yoresinde yetersiz su
kapasitesine sahip bir sulama kooperatifi igin
yapilan optimum su dagitim planlamasinda
alana iliskin sulama programlarinin
belirlenmesinde IRSIS bilgisayar yazilimindan
(Kodal, 1996). Sanlurfa
yoresinde vyetistirilen bazi tarla bitkilerinin

yeterli ve kisith su kaynagl kosullari igin

yararlanilmistir

sulama programlari, bitki desenlerine iligskin

su tuketimleri, sulama suyu ihtiyaglari,
sulama tarihleri ve su verim iliskileri IRSIS
bilgisayar yazilimi kullanilarak belirlenmistir
(Kodal vd, 2003). Gediz Havzasi Sarikiz
Sulama Birligi'nde farkh toprak 6zelliklerine
sahip sulama alanlarinda yetistiriciligi yapilan
misir ve bag bitkileri icin IRSIS bilgisayar
yazilimi kullanilarak yeterli su kosullari igin
sulama tarihlerini, sulama aralklarini ve
sulama suyu miktarlarini iceren optimum
sulama zaman planlari (OSZP) elde edilmistir
(Tuylu ve UI, 2014).

GCalismada, Gediz Havzasi Sarikiz Sulama
Birligi'nde yetistiriciligi yapilan misir ve bag

bitkileri icin, su kaynaginin yetersiz olmasi

kosulunda, KSZP’ler hazirlanmistir. IRSIS
bilgisayar yazilimi kullanilarak farkli toprak
ozelliklerine sahip sulama alanlari igin

hazirlanan KSZP’ler; her bitki icin sulama
tarihlerini, sulama araliklarini ve sulama suyu
miktarlarini icermektedir. KSZP’ler, Sarikiz
Sulama Birligi’'ndeki sulama isletmeciligine ve
Ozellikle

planli su dagitim calismalarina,
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kit
saglamasi yoniinden énemlidir

suyun oldugu donemlerde, katki

Materyal ve Metot

Gediz Havzasi, Turkiye’nin batisinda, Ege
Bolgesi sinirlari igerisinde, cografik konum
olarak 382 04" - 399 13" kuzey enlemleri ile
262 42°- 292 45” dogu boylamlari arasindadir

Ahmetli Sag Sahil Sulama Alani, Gediz
Havzasi’'nda, Manisa ili sinirlari igerisinde,
doguda Kendirlik Koyil'nden batida

Menemen Bogazi'na kadar uzanan alani
kapsamaktadir (Sekil 1).

Sarikiz Sulama Birligi, Manisa iline bagh
Saruhanh  ilcesinde, cografik  konum
bakimindan 38°43.8" enleminde ve 27° 34.2’
boylaminda bulunmaktadir ve Gediz Havzasi
Ahmetli Sag Sahil Sulama Alani icinde yer
alan dort adet Sulama Birligi'nden birisidir.
Ahmetli Sag Sahil Ana Kanali’'nin ilk 33 km'si
icerisinde sirasiyla; Ahmetli ve Turgutlu
Sulama Birlikleri, 33,679 - 89,640 km’leri
arasinda Sarikiz Sulama Birligi, 89 km’sinden
sonra ise Gediz Sulama Birligi yer almaktadir.

Sarikiz Sulama Birligi'nde agirlikh olarak
bag, misir ve pamuk bitkisi sulanmaktadir.
Pamuk bitkisi bolgede, llke politikasina ve
ciftci egilimine bagl olarak zamanla yerini
misir bitkisine birakmistir. Bolgedeki ciftci
egilimi ise, az su tiiketen, vejetasyon suresi
kisa ve ekonomik degeri yuksek olan bitki
cesidi yonlindedir. Sarikiz Sulama Birligi'nde
1996-2008 yillarina gore yetistirilen bitkilerin
ortalama alan baydkldkleri Sekil 2'te, IRSIS
bitki
olusturulmasi igin kullanilan bag ve misir

bilgisayar yaziiminda kitlglnin
bitkilerine iliskin bitki karakteristikleri ise

Cizelge 1'de sunulmustur (Tuylu, 2010).
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Sekil 1. Gediz Havzasi Ahmetli Sag Sahil Sulama Alani’'nin Cografik Konumu

IRSIS bilgisayar yazilimi, parsel diizeyinde
yetistirilen herhangi bir bitki icin bolgenin
iklim kosullari, toprak o6zellikleri, yetistirilen
bitkinin giftci
kullanilan ile

karakteristikleri, istekleri,

sulama yontemi sulama

sisteminin Ozellikleri goéz o6niline alinarak
yeterli ve kisith su kosullarina gore sulama
zaman planlari (sulama tarihi, sulama araligi,
her sulamada uygulanacak sulama suyu
derinligi degerleri)’nin belirlenmesi amaci ile
gelistirilmis bir bilgisayar yazilimidir (Raes et
al., 1988; Kodal, 1996; Kocak Tahmaz, 2006;
Tuy lu, 2010). Calismada, IRSIS bilgisayar
yazilimini ¢alistirmak icin Cizelge 1, Cizelge 2
ve Cizelge 3'de verilen bitki kiitigl, toprak
kitGga, iklim katGgu ve yagis katOgiu veri

setinden yararlanilmistir. Ayrica, referans
bitki su tiketimi degerleri Penman-Monteith
(FAO

hesaplanmistir. Sarikiz Sulama Birligi sulama

Modifikasyonu) yontemi ile
alani toprak biinye 6zelligi DSi'den elde
edilen toprak haritasi yardimiyla saptanmistir.
Bu haritalardaki toprak binye siniflari; agir
blnye (h), orta blinye (m), hafif blnye (L) ve
¢ok hafif blanye (v) olarak gruplandiriimistir.
Toprak bilinye siniflarina gére sulama amacgh
kullanilan parametreler (Cizelge 2); Tarla
Kapasitesi, Devamli Solma Noktasi, Su Tutma
Kapasitesi infiltrasyon Hizi  Rijtema
(1970)’ya gore elde edilerek IRSIS bilgisayar
yazihminda

ve

toprak kitGglnin

olusturulmasinda kullaniimistir.

8000

6000

4000
2000

W Bag W Misir

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Pamuk M Diger

Sekil 2. Sarikiz Sulama Birligi’ndeki Bitkilerin Ortalama Alan Buyukltkleri (ha) (Anonim, 2008).

189



Tuylu ve Ul

Cizelge 1. IRSIS Bilgisayar Yaziliminda Kullanilan Bitki Karakteristiklerine iliskin Degerler (Tuylu,

2010)
Bitki Bitki karakteristikleri ilk ddnem G?Ilsmg 9rta ?on Toplam
donemi dénem dénem
DOnem gln sayisi 30 40 50 30 150
Bitki katsayisi (kc) 0.30 - 1.15 0.55 -
Misir Kok derinligi (m) 0.30 - 0.90 0.90 -
Kritik seviye (p) 0.55 - - 0.70 -
Verim faktoru (ky) 0.4 1.50 0.5 0.2 -
Dénem giin sayisi 35 75 55 95 260
Bitki katsayisi (kc) 0.30 - 0.85 0.45 -
Bag Kok derinligi (m) 1.20 -
Kritik seviye (p) 0.35 -
Verim faktord (ky) 0.85 -
Cizelge 2. Sarikiz Sulama Birligi Sulama Alanina iliskin Toprak Ozellikleri (Tuylu, 2010)
Tarla Devamli solma Su tutma infiltrasyon
Toprak bilinyesi Simge kapasitesi noktasi kapasitesi hizi
(%) (%) (mm m™) (mm giin™)
Cok hafif (v) LS 14.6 6.0 86 265
Hafif (L) SL 19.5 6.1 134 165
Orta (m) SiCL 34.5 18.5 160 15
Agir (h) siC 44.7 25.7 190 13
Sarikiz  Sulama Birligi, Akdeniz iklim nedenle, sulamada kisit s6z konusudur.

ozelliginin etkisi altindadir. Yazlari genellikle
sicak ve kurak, kislari ise 1hk ve yagish geger.
Yagisin en fazla oldugu aylar genellikle kasim,
aralik, ocak, subat, en az oldugu aylar ise
temmuz ve agustos’tur. Bolgede, sonbahar
don tarihi 30 kasim, ilkbahar don tarihi 15
mart’tir. 1975-2006 vyillari arasi Manisa’ya
iliskin bazi glinlik iklim elemanlari, onar
ginlik, aylik ve yilik ortalamalari seklinde
hazirlanarak Cizelge 3’te sunulmustur. Bu
iklim degerleri ise, IRSIS bilgisayar yaziliminin
ETo
olusturulmasinda kullaniimistir.

katigt  ve  Yagis kiitiglnin

Arastirma Bulgulari ve Tartisma

Sarikiz Sulama Birligi Y9 Sekonder Su
Dagitim Kanali, Temmuz ay! 2. ve 3. donem
icin (on giinliik zaman dilimi) alan su ihtiyacini

karsilayacak kapasiteye sahip degildir. Bu

190

Temmuz ayr 2. donem ve 3. dénem igin
minimum kisit oranlari sirasiyla; %0.2 ve %8.2
‘dir. Diger bir anlatimla, maksimum kanal
kesitinden gegcen su miktari bu kisit oranlari
kadar arttirilabilse Y9 Sekonder Kanali sulama
alanin tamami sulanabilecektir. Calismada,
Temmuz ayi 2. dénem igin %0.2 kisit oraninin
uygulanmasi ¢ok disik bir deger olmasi ve
etkin olarak

bilgisayar yaziiminda

hesaplamaya nedeniyle
ihmal edilmistir. Bu nedenle kisit sadece
Temmuz ayl 3. dénem igin uygulanmis ve
%8.2’lik kisit oranina gore KSZP’ler elde
edilmistir. Bag ve misir bitkisi igin KSZP’ler;
Cizelge 4, Cizelge 5, Cizelge 6 Cizelge 7,
Cizelge 8, Cizelge 9, Cizelge 10 ve Cizelge

yansitilamamasi

11’'de sunulmustur.
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Cizelge 3. 1975-2006 yillari, Manisa iline ait bazi iklim degerleri (Tuylu, 2010)

Ort. Maksimum  Minimum Nisbi Rizgar hizi Glineslenme  Yagis
Donem sicakhk sicakhk sicakhk nem (2m) Siresi (mm)
(°C) (°C) (°C) (%) (ms™) (saat)
Nisanl 143 29.7 1.5 63.2 1.7 06:12 19.0
Nisan2 15.0 29.8 2.4 63.2 1.9 06:05 25.1
Nisan3 16.2 30.0 3.8 60.1 1.8 07:33 13.1
NiSAN 15.2 29.8 2.6 62.2 1.8 06:30 57.2
Mayisl 18.6 33.1 5.9 57.6 1.8 08:02 11.5
Mayis2 20.5 34.4 8.0 56.6 1.8 08:29 12.6
Mayis3 22.3 36.5 10.1 54.1 1.8 09:13 9.3
MAYIS 20.5 34.7 8.0 56.1 1.8 08:30 334
Haziranl 23.9 37.1 11.0 50.6 2.0 09:53 6.0
Haziran2 26.0 40.1 13.0 46.8 1.9 11:01 4.9
Haziran3 27.2 39.6 15.1 45.4 2.0 11:32 1.4
HAZIRAN 25.7 38.9 13.0 47.6 2.0 10:36 12.3
Temmuzl 27.8 42.1 15.0 45.8 2.1 11:12 1.7
Temmuz2 28.1 41.8 17.0 45.3 2.3 11:33 2.2
Temmuz3 28.5 41.8 17.3 46.1 2.4 11:21 1.5
TEMMUZ 28.1 41.9 16.4 45.7 2.3 11:12 5.4
Agustosl 28.6 40.8 16.8 47.3 2.3 11:02 0.3
Agustos2 27.9 41.1 16.0 47.8 2.0 10:48 1.6
Agustos3 26.7 40.3 14.7 49.8 2.0 10:09 2.5
AGUSTOS 27.7 40.7 15.8 48.3 2.1 10:30 4.4
Eylill 24.5 37.1 12.3 52.0 2.0 09:41 4.7
Eyliil2 23.5 37.7 11.1 52.0 1.8 09:18 5.3
Eylil3 22.1 36.8 10.1 55.4 1.6 08:36 6.3
EYLUL 23.4 37.2 11.2 53.1 1.8 09:00 16.3
Ekim1 20.2 34.8 6.8 59.2 1.6 07:53 8.2
Ekim2 18.1 31.7 6.3 62.3 1.6 06:39 16.0
Ekim3 15.6 29.5 4.1 66.4 1.7 05:22 17.7
EKIM 18.0 32.0 5.7 62.6 1.6 06:24 41.9
YILLIK 16.9 30.4 4.8 60.9 1.9 06:54 687.4
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Cizelge 4. Tinli kum topraklarda yetistirilen bag bitkisi icin KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari

(Gln /Ay) (Glin) (mm)

1 24/05 0 53.0
2 07/06 14 47.0
3 16/06 9 42.0
4 23/06 7 39.0
5 29/06 6 37.0
6 05/07 6 40.0
7 11/07 6 41.0
8 16/07 5 35.0
9 21/07 5 32.0
10 26/07 5 32.0
11 31/07 5 32.0
12 06/08 6 40.0
13 12/08 6 39.0
14 19/08 7 42.0
15 26/08 7 40.0
16 03/09 8 41.0
17 14/09 11 45.0
18 30/09 16 50.0
Toplam 727.0

Cizelge 5. Kumlu tin topraklarda yetistirilen bag bitkisi icin KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari

(Gun /Ay) (Gun) (mm)

1 30/05 0 78.0
2 15/06 16 65.0
3 26/06 11 61.0
4 05/07 9 58.0
5 14/07 9 60.0
6 22/07 8 50.0
7 30/07 8 50.0
8 08/08 9 59.0
9 18/08 10 61.0
10 29/08 11 61.0
11 14/09 16 68.0
Toplam 671.0

Cizelge 6. Siltli killi tin topraklarda yetistirilen bag bitkisi icin KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari
Gun /Ay) (Gn) (mm)
1 0 88.0
2 17/06 18 75.0
3 29/06 12 69.0
4 09/07 10 66.0
5 19/07 10 68.0
6 29/07 10 62.0
7 08/08 10 66.0
8 19/08 11 66.0
9 01/09 13 70.0
10 24/09 23 85.0
Toplam 715.0

192



Tuylu ve Ul

Cizelge 7. Siltli kil topraklarda yetistirilen bag bitkisi icin KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari

(Gln /Ay) (Glin) (mm)

1 02/06 0 104.0
2 21/06 19 85.0
3 04/07 13 80.0
4 16/07 12 80.0
5 27/07 11 69.0
6 08/08 12 79.0
7 22/08 14 83.0
8 10/09 19 91.0
Toplam 671.0

Cizelge 8. Tinli kum topraklarda yetistirilen yet misir bitkisi KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari

(Gin /Ay) (Gun) (mm)

1 26/05 0 23.0
2 07/06 12 30.0
3 14/06 7 32.0
4 20/06 6 34.0
5 25/06 5 35.0
6 30/06 5 38.0
7 05/07 5 42.0
8 09/07 4 37.0
9 13/07 4 37.0
10 17/07 4 36.0
11 21/07 4 33.0
12 25/07 4 33.0
13 29/07 4 33.0
14 03/08 5 43.0
15 08/08 5 43.0
16 13/08 5 41.0
17 18/08 5 40.0
18 24/08 6 44.0
19 01/09 8 56.0
20 15/09 14 66.0
Toplam 776.0
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Cizelge 9. Kumlu tin topraklarda yetistirilen misir bitkisi icin KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari

(Gln /Ay) (Glin) (mm)

1 02/06 0 41.0
2 14/06 12 52.0
3 23/06 9 56.0
4 01/07 8 62.0
5 08/07 7 64.0
6 14/07 6 56.0
7 21/07 7 58.0
8 28/07 7 59.0
9 04/08 7 62.0
10 11/08 7 60.0
11 19/08 8 63.0
12 28/08 9 66.0
13 19/09 22 107.0
Toplam 806.0

Cizelge 10. Siltli killi tin topraklarda yetistirilen misir bitkisi icin KSZP

Sulama no Sulama tarihi Sulama arahgi Sulama suyu miktari

(Gln /Ay) (Gln) (mm)

1 02/06 0 46.0
2 15/06 13 59.0
3 24/06 9 59.0
4 02/07 8 65.0
5 09/07 7 66.0
6 16/07 7 64.0
7 23/07 7 59.0
8 30/07 7 59.0
9 07/08 8 69.0
10 16/08 9 73.0
11 26/08 10 75.0
12 18/09 13 118.0
Toplam 812.0

Cizelge 11. Siltli kil topraklarda yetistirilen misir bitkisi KSZP

Sulama no Sulama tarihi Sulama araligi Sulama suyu miktari

(Gin /Ay) (Guin) (mm)

1 03/06 0 56.0
2 17/06 14 70.0
3 27/06 10 72.0
4 06/07 9 81.0
5 15/07 9 850
6 24/07 9 75.0
7 02/08 9 81.0
8 12/08 10 85.0
9 23/08 11 85.0
10 17/09 25 136.0
Toplam 826.0
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Cizelge 12. Tinh kum toprak 6zelligine sahip alanlarda yetistirilen bag bitkisinin yeterli veya
kisith su kosullarina gore verim iliskileri.

, 0Szp KSzP O szp Kszp
Tarih Ya/Ym Ya/Ym
un/a

(gun/ay) ETa/ETm ETa/ETm (%) (%)
05/08 1.00 0.96 100 96.7
11/08 1.00 0.98 100 97.9
17/08 1.00 1.00 100 99.9
18/08 1.00 0.96 100 96.2
25/08 1.00 0.99 100 99.1
02/09 1.00 0.98 100 98.2
13/09 1.00 0.97 100 97.8
28/09 1.00 1.00 100 99.7
29/09 1.00 0.97 100 97.1

Cizelge 13. Kumlu tin toprak 6zelligine sahip alanlarda yetistirilen bag bitkisinin yeterli veya
kisith su kosullarina gore verim iliskileri.

Tarih 0szp KSzP 0szp KSzP

(giin/ay) ETa/ETm ETa/ETm Ya/¥m Ya/Ym
(%) (%)
06/08 1.00 1.00 100 99.8
07/08 1.00 0.96 100 96.3
16/08 1.00 0.99 100 99.4
17/08 1.00 0.96 100 96.2
27/08 1.00 1.00 100 99.9
28/08 1.00 0.97 100 97.1
11/09 1.00 0.99 100 99.0
12/09 1.00 0.96 100 96.6

Cizelge 14. Siltli killi tin toprak 6zelligine sahip alanlarda yetistirilen bag bitkisinin yeterli veya
kisith su kosullarina gére verim iliskileri.

0szp KSZP 0szp KSzP
Tarih
(gn/ay) ETa/ETm ETa/ETm Ya/Ym Ya/Ym
(%) (%)
07/08 1.00 1.00 100 99.7
31/08 1.00 0.99 100 99.0
21/09 1.00 1.00 100 99.8
22/09 1.00 0.99 100 98.8
23/09 1.00 0.97 100 97.2
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Cizelge 15. Siltli killi toprak 6zelligine sahip alanlarda yetistirilen bag bitkisinin yeterli veya kisitl
su kosullarina gore verim iliskileri.

, 0Szp KSzP 0szp Kszp
Tarih Ya/Ym Ya/Ym
un/a

(gun/ay) ETa/ETm ETa/ETm (%) (%)
07/08 1.00 0.99 100 99.4
21/08 1.00 0.98 100 98.3
08/09 1.00 1.00 100 99.9
09/09 1.00 0.99 100 98.8

Cizelge 16. Tinh kum toprak 6zelligine sahip alanlarda yetistirilen misir bitkisinin yeterli veya
kisith su kosullarina gore verim iliskileri.

. 0SzP KSZP 0szP KSzP

Tarih Ya/Ym Ya/Ym
(giin/ay) ETa/ETm ETa/ETm %) )

02/08 1.00 0.90 100 97.9
07/08 1.00 0.93 100 98.6
12/08 1.00 0.97 100 99.4
17/08 1.00 0.99 100 99.9
23/08 1.00 0.93 100 98.7
31/08 1.00 0.86 100 97.2
12/09 1.00 0.99 100 99.8
13/09 1.00 0.91 100 98.3
14/09 1.00 0.80 100 96.1

Cizelge 17. Kumlu tin toprak ozelligine sahip alanlarda yetistirilen misir bitkisinin yeterli veya
kisith su kosullarina gore verim iliskileri.

. 0Szp KSzP 0SzpP KSzZP

Tarih Ya/Ym Ya/Ym
(gn/ay) ETa/ETm ETa/ETm (%) (%)

27/07 1.00 0.99 100 99.3
03/08 1.00 0.97 100 99.3
10/08 1.00 0.99 100 99.8
18/08 1.00 0.99 100 99.7
27/08 1.00 0.97 100 99.5
14/09 1.00 1.00 100 99.9
15/09 1.00 0.97 100 99.5
16/09 1.00 0.93 100 98.5
17/09 1.00 0.87 100 97.4
18/09 1.00 0.80 100 96.0
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Cizelge 18. Siltli killi tin toprak 6zelligine sahip alanlarda yetistirilen misir bitkisinin yeterli veya

kisith su kosullarina gore verim iliskileri.

, 0Szp KSzP 0szp Kszp
Tarih Ya/Ym Ya/Ym
un/a

(gun/ay) ETa/ETm ETa/ETm (%) (%)
06/08 1.00 0.98 100 99.6
15/08 1.00 0.95 100 99.1
25/08 1.00 0.95 100 99.1
13/09 1.00 0.98 100 99.7
14/09 1.00 0.95 100 99.1
15/09 1.00 0.91 100 98.3
16/09 1.00 0.88 100 97.5
17/09 1.00 0.84 100 96.8

Cizelge 19. Siltli killi toprak 6zelligine sahip alanlarda yetistirilen misir bitkisinin yeterli veya

kisith su kosullarina gore verim iliskileri.

. 0Szp KSzZP 0SzpP KSzP

Tarih

(gtin/ay) ETa/ETm ETa/ETm Y‘?f/r)m Y"’;ﬁ/:)m
01/08 1.00 0.99 100 99.8
11/08 1.00 0.98 100 99.6
22/08 1.00 1.00 100 99.9
13/09 1.00 0.99 100 99.7
14/09 1.00 0.97 100 99.4
15/09 1.00 0.94 100 98.8
16/09 1.00 0.92 100 98.3

KSZP'ye gore elde edilen bulgular edilen OSzp verim degerleri

incelendiginde, farkl toprak 6zelligine sahip
alanlarda yetistiriciligi yapilan bag bitkisi igin
verilmesi gereken toplam sulama suyu
miktarlari; 727.0 mm, 671.0 mm, 715.0 mm
ve 671.0 mm, misir bitkisi igin verilmesi
gereken toplam sulama suyu miktarlari ise;
776 mm, 806 mm, 812 mm ve 826 mm
olarak bulunmustur. OSZP’ye goére, farkli
toprak 6zelligine sahip alanlarda yetistiriciligi
yapilan bag bitkisi icin verilmesi gereken
toplam sulama suyu miktarlari sirasiyla;
732.6 mm, 681.0 mm, 720,8 mm ve 676,7
mm, misir bitkisi icin verilmesi gereken
toplam sulama suyu miktarlari ise sirasiyla;
785,6 mm, 814,1 mm, 821,8 mm ve 832,6
mm’dir (Tuylu ve Ul, 2014).

Kisith su kosullarina gore elde edilen KSZP
verim degerleri ile daha 6nce Tuylu ve Ul
(2014) tarafindan yeterli su kosullari icin elde
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karsilastirildiginda belirli tarihlerde az bir
verim kaybinin olustugu gorilmustir (Cizelge
12, Cizelge 13, Cizelge 14, Cizelge 15, Cizelge
16, Cizelge 17, Cizelge 18, ve Cizelge 19)

Sonuglar

KSZP’ler, Sarikiz Sulama Birligi’ndeki
sulama isletmeciligine ve planh su dagitim
ozellikle suyun kit oldugu
donemlerde, katki saglamasi yoniinden
Calismada elde edilen KSZP’ler,
Sarikiz Sulama Birligi'nde yapilan planh su
katki
isletmeciliginde basarisini

KSZP’ler Y9

Sekonder Kanali’'nda su kaynaginin yetersiz

¢alismalarina,

onemlidir.

dagitim g¢alismalarina saglayacak,

sulama

arttiracaktir. rehberliginde

oldugu donemlerde, ¢iftciler arasinda,



ozellikle verim miktarindaki azalis, adil olma

kosulu gozetilerek su dagitimi yapilabilecektir.
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Abstract

In this study, the effects of squares (flower-bud) and flowers removal on yield and fiber quality of cotton
(Gossypium hirsutum L.) were tested. Field trials were conducted on research field of Harran University
Faculty of Agriculture, Department of Field Crops in years of 1998 and 1999, at southeastern of Turkey.
Field trials were arranged in completely randomized block design with four replications. The Sayar 314
cotton (Gossypium hirsutum L.) variety was used as plant material. Squares were removed at first two
weeks of squaring (SR1-2) and flowers were removed throughout first to tenth week of flowering with
two weeks interval (FR1-2, FR3-4, FR5-6, FR7-8, FR9-10) and check plot. At the end of variance analysis it
was indicated that cotton could compensate for generative organs losses at early stage (SR1-2 and FR1-
2) despite dramatically yield reduction at mid-flowering losses (FR3-4 and FR5-6, 21.11% and 10.49% in
1998 and 22.05% and 12.28% in 1999, respectively). Late removals (FR7-8 and FR9-10) have not
significant effect on yield. Not any fiber quality parameters were affected by removals.

Keywords: Removal genarative organs, yield distribution, monopodium branches, fruting branches

Pamukta (Gossypium hirsutum L.) Tarak ve Cigek Uzaklastirmanin Etkisi : . Verim,
Erkencilik ve Lif Ozelliklerindeki Degisimler

Ozet

Bu ¢alisma, 1998 ve 1999 yillarinda, pamukta (Gossypium hirsutum L.) tarak ve cicek uzaklastirmanin
verim, erkencilik ve lif dzelliklerine etkisinin saptanmasi amaciyla, HR.U. Ziraat Fakiiltesi Tarla Bitkileri
Bolimu arastirma alaninda, tesadif bloklari deneme deseninde dort tekrarlamali olarak yaritilmustir.
Bitki materyali olarak, Sayar 314 pamuk ¢esidi kullaniimistir. Calismada, taraklanma bagslangicindan
itibaren iki hafta boyunca olusan taraklarin (SR1-2), ciceklenme dénemi baslangicindan baslayarak 10
hafta boyunca, ikiser hafta stireyle olusan gigeklerin (FR1-2, FR3-4, FR5-6, FR7-8, FR9-10) uzaklastiriimasi
ve Kontrol olmak lzere 7 konu uygulanmistir. Yapilan varyans analizine gére, pamuk erken dénem
generatif organ kayiplarini (SR1-2 ve FR1-2) telafi edebilmesine ragmen, orta donem cicek kayiplari
belirgin sekilde verimi dislirmistir (FR3-4 ve FR5-6, sirasiyla 1998 yilinda 21.11% ve 10.49% ve 1999
yilinda 22.05% ve 12.28%). Ge¢ donem ¢icek uzaklastirmalarinin (FR7-8 ve FR9-10) verim Uzerine dnemli
bir etkisi olmamistir. Lif kalite 6zellikleri generatif organ uzaklastirmalarindan etkilenmemistir.

Anahtar kelimeler: Generatif organlarin uzaklastiriimasi, verim dagilimi,odun dallari, meyve dallari.

Introduction fruits are shed. Shedding is observed

throughout from initiation of squaring to

Flowering and fruiting of cotton continues  p51vest, even after harvest. Shedding occurs

about two-three months and it produces a physiological or by pests. Its intensity and

great deal of squares, flowers and bolls in 4, ation is important for final yield and

this period. However, most of the produced  o5yjiness (Heitholt, 1993; Demirbilek and
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Ozel, 1999). A number of studies have been
carried out on the basis of simulation of
shedding. Some researchers have removed
squares (Eid, 1973; Pan et al, 1987; Pettigrew
et al., 1992; Pettigrew et al., 1993; Heitholt,
1997; Mann et al.,, 1997; Sadras, 1998;
Holman and Oosterhuis,1999; Cook and
Kennedy, 2000) or flowers (Patterson et al.,
1978; Aviram and Rimon, 1980; Ahmed and
Abdel-Al, 1988; Ungar et al., 1989; Jones et
al., 1996a; Jones et al., 1996b; Wells 2001) or
combined squares, flowers and bolls
(Morton, 1979; Guinn, 1985; Ungar et al.,
1987, Deshmukh et al.,, 1988; Moreno-
Alvarado et al., 1990; Guinn and Brummett,
1992; Pettigrew, 1994; Sadras, 1996) at
different stages, periods and durations. As
like reported by Jones et al.,, (1996a) that
most of these studies have focused on early
removals and removed squares that for pest
damage simulation. Whereas, in pest free
fields the shedding
physiological in a few days after
anthesis. Nearly all researchers agree on the

most  of occurs

and

compensation ability of cotton plant and
delaying in maturity after early generative
organs losses but there are different results
(1979)
reported late season removals had no effect

about late removals. Morton,
on yield. Pan et. al. (1987) removed flower
buds manually or with ethylene and reported
that no difference was exist between early or
late season removals of flower buds in
manual removed. Wilson and Bishop (1982)
reported that early season damage may
enhance yield with only a delay in crop
maturation, while late season damage can
cause a vyield reduction. Moreno-Alvarado
(1990),

insect damage should be carried out up to

reported that protection against

the 8th week of flowering. One of the latest
research was carried out by Jones et al.,
(1996a) and they removed flowers at early,
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mid- and late-season, used long durations at
late removals; 4th week and later, 5th week
and later in 1991 and in addition to two
treatments 6th week and later in 1992. Yield
reduction was 24% and 13% in 1991; 33%,
26% and 16%
respectively. On the other hand, Karner et

in 1992 for treatments,

al,, (1998), emphasized unimportance of
bolls that at 4ANAWF and upper zone and
reported that scouting for insect pests in
cotton can be terminated when the irrigated
crop reaches 5NAWF plus 350HU. Results of
different
controversial for late-season decisions.

previous studies are and

Objectives of this study was to evaluate a)
the effect of removal of squares at the
of and flowers

beginning squaring

throughout flowering with two weeks
fiber

properties b) if difference exist between

interval on vyield, earliness and
square and flower removals at early season
c) to estimate acceptable yield formation

period with late-season removals.

Materials and Methods

Field trials were conducted on research
field of
Agriculture, Department of Field Crops in
years of 1998 and 1999, at southeastern of
Turkey. Research field soils belong to lkizce

Harran University Faculty of

Serie which spread on the Harran Plain. This
serie had A, B and C horizons, flat and/or flat
like slope, aluvial main material and deep
profile. It was clayey, red pofile and whole
profile limely. In this serie soils pH varies
between 7.5-7.6. Low N, P and organic
matter and high K content and Cation
Exchange Capacity are characteristics of this
serie (Ding et al., 1988).

Trials were arranged in completely
block with

replicates. Plots were consisted of four rows,

randomized design four

rows 70 cm apart, length was 12 m and



plants were thinned approximately 5 plants
m?* when seedlings were at the third or
fourth true leaf stage. Seeds of Sayar 314
cotton (Gossypium hirsutum L.) variety were
planted on 1 May in 1998 and on 3 May in
1999. In both years, 160 kg ha N and 70 kg
ha P was applied. Total of P and half of the
N was applied at planting and rest of the N
was applied at flowering initiation. In total,
12 irrigations were applied in each year. First
irrigations were made for emergence
both The  first
postemergence irrigation was applied 45 and
30 days after planting in 1998 and 1999,

respectively. Not any serious pest or disease

purpose in years.

problem was met during the growing
periods. Weed control measurements have
been undertaken as needed.

Seven subjects were, in total, chosen as
treatments as follows;

1. Squares removal through first two
weeks of squaring, (SR1-2).
Flowers removal through first-second
week of flowering, (FR1-2).
Flowers removal through third-fourth
week of flowering, (FR3-4).
Flowers removal through fifth-sixth
week of flowering, (FR5-6).
Flowers removal through seventh-
eighth week of flowering, (FR7-8).
Flowers removal through ninth-tenth
week of flowering, (FR9-10).

Control (no removal)

Appearance of pinhead square and one
white flower m™* were noted as squaring and
initiations, respectively. First

(SR1-2) with  the
apperance of the pinhead square and ended

flowering
treatment started
two weeks later. Squaring started on 7 June
in both years and flowering on 6 and 7 July in
1998 and 1999, respectively. Squares were
removed by pliers but flowers by hand.
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During the squares and flowers removal of
more attention was paid to avoid plant
stunning, particullary during the squares
removal. Squares and flowers were removed
daily. When irrigation required white flowers
and floral buds which might be open a day
later were removed before irrigation and
two days after irrigations red flowers which
have opened one day after irrigation and
white flowers

were removed together.

Squares were removed two days after
irrigations.

In the two center rows of the plots, ten
plants were selected randomisely and tagged
for observations in each plot. Bolls on tagged
plants were separately harvested according
to monopodial and fruiting branches, also
positions on fruiting branches. Fruiting
branches were seperated in four groups as 1-
5, 6-10, 11-15, 16+.
branches, positions in three groups as first,

and monopodial

second and 3+.. Seed cotton that obtained
from these bolls on same branches and
then
proportioned to total plant seed cotton

positions was  weighted and
weight to determine seed cotton ratio of
monopodial branches, fruiting branches and
positions. First harvests were made on 25
in 1998 and 1999,

respectively. Totally four

and 28 September,
harvests were
made periodically with 15 days interval in
each year. Hand picking rates were
calculated with proportion to seed cotton
weight that picked on that hand to total seed
cotton vyield. Fiber analysis (fiber length,
micronaire, uniformity and strength) was
performed by HVI (High  Volume
Instruments).

Data were analysed with using MSTAT-C
statistical program. Each year data of seed
cotton vyield, picking rates, fiber length,
micronaire, uniformity and strength were
analysed in

separately completely



randomized block design and means
separated by use of LSD (Least Significant
Difference Test) at P < 0.05. Positions were
considered as first, second, 3+. (third plus
beyond positions) and monopodial branches,
sympodial division was considered as 1-5., 6-
10., 11-15., 16+.

monopodial branches. Positions and fruiting

fruiting branches and

branches compared according to treatments
not with each other via mentioned process.

Demirbilek and Ozel

Results and Discussion

Seed Cotton Yield

of seed cotton vyield were
in Table 1.
significantly different effects on seed cotton

Means

presented Removals have
yield. Removals changed the yield between
+0.38% and -21.11% in 1998 and -1.35% and
-22.05%, in 1999 compared to control. Yields
of FR3-4 and FR5-6 in 1998 and FR1-2, FR3-4,
FR5-6 and FR7-8 in 1999 were significantly

different from control but others were not.

Table 1. Means of seed cotton yield and yield changes according to control in squares and

flowers removal treatments in 1998 and 1999.

1998 1999

Treatment Yield (kg ha') Change (%) Yield (kg ha') Change (%)
SR1-2 3940.0 a -0.63 3983.0 abc -1.97
FR1-2 3890.0 a -1.89 3946.0 bc -2.88
FR3-4 3128.0c -21.11 3167.0 e -22.05
FR5-6 3548.5 b -10.49 3563.5d -12.28
FR7-8 3857.0a -2.72 3889.0 c -4.28
FR9-10 3980.0 a +0.38 4008.0 ab -1.35
Control 3965.3 a 0.0 4063.0a 0.0
Mean 3758.4 - 3802.8 -
LSD (5%) 203.1 - 98.92 -

*: Means within a column followed by the same letter were not significantly different at the 0.05 probability level, according to

Least Significant Difference Test.

Possible yield losses due to early season
squares and flowers removals has not been
noted. In SR1-2 and FR1-2, seed cotton yield
decreased 0.63%, 1.89% and 1.97%, 2.88%
compared to the control 1998 and 1999,
respectively. There was no difference
between square and flower removals. Also,
these results verify compensation ability to
cotton plant that predicted by researchers of
previous studies (Stewart and Sterling, 1989;
Ungar et al.,, 1992; Jones et al.,, 19963a;
Sadras, 1996; Mann et al., 1997; Holman and
Oosterhuis, 1999; Oosterhuis et al., 1999;
Cook and Kennedy, 2000).

On the other hand, removals at mid-
flowering have resulted most effective

reduction in yield. In FR3-4 and FR5-6 seed
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cotton vyield dramatically decreased and
yields, 21.11% and 10.49% in 1998 and
22.05% and 12.28% in 1999, were lower than
control in these treatments (Table 1). Cotton
plant could have not compensated flower
removals and seed cotton vyield more
decreased in this stage than other stages.
These results imply the significance of these
weeks of flowering for yield.

Last two removals (FR7-8 and FR9-10) did
not changed the yield significantly, expect
for that of FR7-8, in 1999. In FR7-8, yield
decreased 2.72% and 4.28%
years. In FR9-10, vyield increased slightly,
0.38% in 1998 but decreased by 1.35% in
1999 (Table 1). The results indicated that
cotton plant requires at least 7-8 weeks to

in sucessive



reach its acceptable yield and fruits must be
protected until the end of 7-8 weeks of
flowering. In case of early season damages
this period may prolong (Table 4). Flowers
removal at the end of flowering has not
reduced seed cotton yield remarkable as

Demirbilek and Ozel

much as at mid-flowering removals (FR3-4
and FR5-6) probably due to high natural
shedding and smaller bolls than earlier stage
removals (third manuscript and unpublished
data).

Table 2. Yield distribution at positions and monopodium branches according to squares and

flowers removals in 1998 and 1999.

% of Seed Cotton Yield on Positions

1998 1999
Treatments Mo. Bran. 1. 2. 3+. Mo. 1. Position 2. 3+.
Position Position Position Bran. Position Position

SR1-2 21.58 47.23 b 21.98 abc 9.22 bc 21.34 47.14b 22.07b 9.44 b
FR1-2 22.48 45.95b 22.38 ab 9.19 bc 22.09 46.00 bc 22.08b 9.84 b
FR3-4 20.29 43.73¢c 24.04a 11.95a 19.57 4498c 24.04a 1142 a
FR5-6 20.18 46.04b 23.61a 10.18 b 20.37 45.85bc 24.11a 9.68 b
FR7-8 19.50 51.59a 20.22 bc 8.69 cd 20.23 51.95a 20.10c 7.72c
FR9-10 20.38 51.44a 19.89¢c 8.29 cd 19.98 52.07a 1991c 8.05¢
Control 20.09 52.56a 19.69c 7.66d 20.05 52.30a 19.28c 8.38¢
Mean 20.64 48.36 21.69 9.31 20.52 48.61 21.65 9.22
LSD (5%) N.S. 2.200 2.478 1.195 N.S. 1.905 1.934 0.7805

*: Means within a column followed by the same letter were not significantly different at the 0.05 probability level, according to

Least Significant Difference Test.
N.S.: No significant, Mo. Bran. : Monopodium Branches

In both years, more seed cotton has been
obtained from first position than others in all
treatments. First position was followed by
second position or monopodial branches and
3+. position, respectively. In other words
contribution to yield reduced from inside to
outside of plant (Table 2). Although removals
have no different effect on monopodium
branches and did not change positions
but first
ratio was decreased while

contribution  order position
contribution
second and 3+. positions ratio was increased
with respect to control by removals except
FR7-8 and FR9-10. The slide of fruiting to out
of the plant predicts earliness reduction in
these treatments (Table 4). In general, last
removals (FR7-8 and FR9-10) have close

figures with control in both years.
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Removals have changed contribution
order and ratios of fruiting branches to seed
cotton vyield. In control treatment, highest
contribution provided by 1-5. fruiting
branches with 36.63% and 36.51% in 1998
and 1999, respectively to seed cotton. It was
followed by 6-10, monopodial branches, 11-
15. and 16+. fruiting branches. But except
SR1-2, FR1-2 and FR3-4 in other treatments
16+. fruiting branches have no cotribution to
seed cotton vyield. SR1-2 and FR1-2 have
significantly reduced contribution ratio of 1-
5. fruiting branches but increased ratio of

upper (Table 3).



Demirbilek and Ozel

Table 3. Yield distribution on frutiting and monopodium branches according to squares and

flowers removals in 1998 and 1999.

% of Seed Cotton Yield on Fruiting Branches

Treatments Mo. Bran. 1-5. Fr. Br. 6-10. Fr. Br. 11-15. Fr. Br. 16+. Fr. Br.
1998
SR1-2 21.58 11.14 e 44.84 a 21.31a 1.13
FR1-2 22.48 9.32f 46.56 a 20.29 ab 1.35
FR3-4 20.29 49.99 a 10.75¢ 18.68 b 0.29
FR5-6 20.18 43.48 b 35.00 b 1.38e 0.0
FR7-8 19.50 39.71c 33.92b 6.87 d 0.0
FR9-10 20.38 39.56¢c 33.48b 6.61d 0.0
Control 20.09 36.63d 33.35b 9.93¢c 0.0
Mean 20.64 32.83 33.99 12.15 0.40
LSD (5%) N.S. 1.730 2.125 2.008 -
1999
SR1-2 21.34 11.14e 45.05a 20.96 a 1.51
FR1-2 22.09 9.69 e 46.40 a 20.14 ab 1.64
FR3-4 19.57 49.86 a 11.12d 19.16 b 0.32
FR5-6 20.37 43.23 b 35.14b 1.26e 0.0
FR7-8 20.23 38.47c 33.85 bc 7.46d 0.0
FR9-10 19.98 39.82 ¢ 32.93¢c 7.27d 0.0
Control 20.05 36.51d 33.62 bc 9.82¢c 0.0
Mean 20.52 32.67 34.01 12.30 0.50
LSD (5%) N.S. 1.635 1.552 1.271 -

*: Means within a column followed by the same letter were not significantly different at the 0.05 probability level, according to

Least Significant Difference Test.

N.S.: No significant, Mo. Bran. : Monopodium Branches, Fr. Br. : Frutiting Branches

Jones et al. (1996b),

removing flowers at first three weeks of

reported that

flowering has increased boll numbers above
10. main stem node thereby increased
contribution ratio to seed cotton yield. FR3-4
has reduced contribution ratio of 6-10.
fruiting branches but increased others,
particularly 1-5.. In FR5-6, contribution ratio
of 11-15. fruiting branches decreased
dramatically in 1998 by 1.38% and in 1999 by
1.26%. Of total yield, 98.62% and 98.74%
was achieved from monopodial branches, 1-
5. and 6-10. fruiting branches in 1998 and in
1999, respectively. With FR7-8 and FR9-10,
1-5.
increased, 6-10 and 16+. contributions were
unchanged and 11-15. contribution was
(Table 3). The monopodial
branches contribution to seed cotton yield

fruiting branches contribution was

decreased

has not been significantly affected by

removals and this attributable to similar
growing, flowering and fruiting patterns of
monopodial branches with cotton plant.

It was indicated that squares or flowers
damage by any factors would change fruiting
pattern. Also, flowering stage is important
for this change. Early season damages shift
the fruiting to upper portions of the plant. If
occurs at the mid-flowering fruits will shift
below and up portions of the plant or will
gather at bottom and middle part of the
plant. No significant changes will occur if the
damage occurs at the end of flowering.

Earliness

Removal of squares and flowers at the
early season (SR1-2 and FR1-2) caused delay
in earliness. First and second picking rates
decreased about 9-10% and 6-7% according
to control, respectively (Table 4).
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Table 4. Picking rates according to squares and flowers removal treatments in 1998 and 1999.

Picking Rates

Treatments First Second Third Fourth
1998
SR1-2 51.18e 27.98b 18.23 b 2.63¢c
FR1-2 50.53 e 26.85 b 20.00 a 2.63¢c
FR3- 67.05 b 15.63 ¢ 9.23¢ 8.10a
FR5-6 7433 a 10.58d 8.50 ¢ 6.60 b
FR7-8 62.63 C 34.45a 2.93e 0.0d
FR9-10 60.75d 3490 a 435d 0.0d
Control 61.03 cd 33.63a 5.35d 0.0d
Mean 61.07 26.29 9.80 2.85
LSD (5%) 1.696 1.550 1.219 0.4228
1999

SR1-2 53.00d 26.93 b 17.63a 245¢c
FR1-2 52.65d 26.53 b 18.50a 2.33¢c
FR3-4 65.35b 16.88 ¢ 9.00b 8.78 a
FR5-6 73.80a 10.25d 8.40b 7.55b
FR7-8 62.50 bc 33.23 a 4.28c 0.0d
FR9-10 60.25 ¢ 34.83 a 493c 0.0d
Control 61.45c 33.93a 4.63c 0.0d
Mean 61.29 26.08 9.62 3.01
LSD (5%) 2.877 2.754 2.024 0.9775

*: Means within a column followed by the same letter were not significantly different at the 0.05 probability level, according to

Least Significant Difference Test. N.S.: No significant

These results may be a consequence of
prevention of boll formation that probably
would picked at first and second pickings
with removal of squares and flowers. Jones
et al. (1996a), reported that maturation has
been delayed with flower removals in the
early season. On the contrary, an increase
was observed at third and fourth picking and
about 13-14% and 2-3%, respectively in both
years. Also, through two weeks at the
initiation of squaring and flowering, removal
of squares (SR1-2) and flowers (FR1-2)
delayed about a month 15-18% of seed
cotton vyield than control. If seasons were
short perhaps this sum of yield could not
have been harvested. Removals at the mid-
flowering (FR3-4 and FR5-6) increased first
picking rate 4-13% but decreased second
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picking rate 17-23% compared to control. In
third and fourth pickings a recovering was
observed by lately formed bolls and picking
rates were 3-4% and 6-8% higher than
control respectively. In FR3-4 and FR5-6, 10-
13% more yield was harvested in last month
than control. A probable short season would
have affected these treatments yield and
decreased too much. Removals at the end of
flowering (FR7-8 and FR9-10) did not change
picking rates and have similar values with the
control in both years.

Fiber Properties
Removals did not change fiber properties
probably a consequence of favourable

temperatures at late seasons in both years.
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Table 5. Fiber properties according to squares and flowers removals in 1998 and 1999.

Treatments Length Micronaire Uniformity Strength
1998
SR1-2 29.2 4.1 85.2 29.8
FR1-2 29.3 4.1 84.7 29.9
FR3-4 29.6 4.3 84.2 30.3
FR5-6 29.4 4.3 85.5 31.1
FR7-8 29.4 4.2 84.3 30.4
FR9-10 29.5 4.1 84.6 30.2
Control 29.4 4.3 84.4 30.3
Mean 29.4 4.2 84.7 30.3
LSD (5%) NS NS NS NS
1999

SR1-2 29.3 4.1 84.5 31.5
FR1-2 29.3 4.0 84.3 30.7
FR3-4 29.7 4.3 84.1 30.5
FR5-6 29.5 4.2 84.7 32.3
FR7-8 29.3 4.1 84.2 31.8
FR9-10 29.2 4.0 84.4 31.2
Control 29.1 4.1 85.0 32.6
Mean 29.3 4.1 84.5 31.5
LSD (5%) NS NS NS NS

N.S.: No Significant

Despite insignificance of treatments on
fiber properties, the highest fiber length and
micronaire values occurred in FR3-4 and FR5-
6 treatments in both years (Table 5). Jones et
al. (1996a) reported that micronaire the only
fiber property that affected by removal
treatments.
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This study is prepared part of a Ph.D.
thesis supervised by Dr. Abdulhabip OZEL
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References

Ahmed, F.M. and Abdel-Al, M.H., 1988.
Effect of defoliation treatments on
cotton vyield. Annals of Agricultural
Science Cairo, 33(2), 941-950.

Aviram, N. and Rimon, D., 1980. Effect of
cumulative flower removal on the

development and vyield of cotton

206

plants. Special Publication, Division of
Scientific  Publication,
No.158, 21pp.

Cook, D.R. and Kennedy, C.W., 2000. Early
flower bud loss and mepiquat chloride

Bet-Dagan,

effects on cotton vyield distribution.
Crop Science, 40,1678-1684.

Demirbilek, T. and Ozel, A., 1999. Pamukta
Silkme, Nedenleri ve Fizyolojisi. HR.U.
Z.F. Dergisi, 3 (1-2):57-66.

Deshmukh, RK., Rao, M.R.K. and Bhale, N.L.,
1988.
expression of production potential in

of the

Cotton

Effect of desinking on the

Journal

Society for
Improvement, 13(1), 60-62.

Ding, U., Senol, M., Sayin, S. and Giizel, N.,
1988. Glineydogu Anadolu Bolgesi
Topraklari I. Harran Ovasi. TUBITAK
Tarim ve Ormancilik Arastirma Projesi
Kesin Raporu, Proje No: TOAG-534,
Adana.

Eid, A.A.H., 1973. Effect of early defruiting on
Egyptian cotton. Mededeligen van de

raingrown cotton.
Indian



Faculteit  Landbouwwetenschappen,
Rijksuniversiteit Gent., 38(1), 15-22.

Guinn, G., 1985. Abscisic acid and cutout in
cotton. Plant Physiology, 77, 16-20.

Guinn, G.; Brummett, D.L., 1992. Influence of
defruiting on the abscisic acid and
indole-3-acetic acid contents of cotton
leaves. Field Crops Research, 28(3),
257-262.

Heitholt, J.J., 1993. Cotton boll retention and
its relationship to
Science, 33, 486-490.

Heitholt, J.J., 1997. Floral bud removal from
specific fruiting positions in cotton:

lint yield. Crop

Yield and fiber quality. Crop Science,
37, 826-832.

Holman, E.M. and Oosterhuis, D.M., 1999.
Cotton photosynthesis and carbon
partitioning in response to floral bud
loss due to insect damage. Crop
Science, 39, 1347-1351.

Jones, M.A., Wells, R. and Guthrie, D.S.,
1996a. Cotton response to seasonal
patterns of flower removal: | . Yield
and fiber quality.
633-638.

Jones, M.A., Wells, R. and Guthrie, D.S,,
1996b. Cotton response to seasonal

Crop Science, 36,

patterns of flower removal: Il. Growth

and dry matter allocation.
Science, 36, 639-645.

Karner, M.A., Goodson, J.R., Dugger, P. and
Richter, D., 1998. Nodes above white

flower: indicator to use to terminate

Crop

cotton insect scouting and insect
control. Proceedings Beltwide Cotton
Conferences, San Diego, California,
USA, 5-9 January, 2:1326-1328.

Mann, J.E., Turnipseed, S.G., Sullivan, M.J.,
Adler, P.H., Durant, J.A. and May, O.L..,
1997. Effects of early-season loss of
flower buds on vyield, quality, and

maturity of cotton in South Carolina.

207

Demirbilek and Ozel

Journal of Economic
90(5), 1324-1331.
Moreno-Alvarado, L.E., Nava-Camberos, V.
Byerly-Murphy, K.F.., 1990.
of (Gossypium
hirsutum L.) to the manual removal of

Entomology,

and

Response cotton

fruits and its relationship to insect

damage in two cotton production
systems. Revista Chapingo, 15(67-68),
108-113.

Morton, N.., 1979. Time related factors in
Heliothis control on cotton. Pesticide
Science, 10(3), 254-270.

Oosterhuis, D.M., Tugwell, N.P., Teague, T.G.
and Danforth, D.M.., 1999. A new
method of assessing plant stress using
the ratio of the change in square
shedding to number of main-stem
positions. Special-Report  Arkansas
Agricultural Experiment Station. No.
193, 136-141.

Pan, Z.L., Ni, T.K., Chen, C.Y., Huang, G.L. and
Wang, R.Q., 1987. Techniques for
adjusting the flowering and fruiting
period of cotton. Jiangsu Agricultural
Science Jiangsu Nongye Kexue, 5, 3-4.

Patterson, L.L., Buxton, D.R.and Briggs, R.E.,
1978. Fruiting in cotton as affected by
controlled boll set. Agronomy Journal,
70,118-122.

Pettigrew, WT., 1994.

manipulation effects on cotton lint

Source to sink

yield and yield components. Agronomy
Journal, 86, 731-735.

Pettigrew, W.T., Heitholt, J.J. and Meredith,
W.R. Jr., 1992. Early season floral bud
removal and cotton growth, yield, and
fiber quality. Agronomy Journal, 84,
209-214.

Pettigrew, W.T., Heitholt, J.J. and Meredith,
W.R. Jr., 1993. Early season ethephon
application  effects

on cotton



photosynthesis. Agronomy Journal, 85,
821-825.

Sadras, V.0O., 1996. Cotton compensatory
growth after loss of reproductive
organs as affected by availability of
resources and duration of recovery
period. Oecologia, 106(4), 432-439.

Sadras, V.0., 1998. Herbivory tolerance of
cotton expressing insecticidal proteins
from Bacillus thuringiensis: responses
to damage caused by Helicoverpa spp.
and to manual bud removal. Field
Crops Research, 56, 287-299.

Stewart, S.D. and Sterling, W.L., 1989. Causes
and temporal patterns of cotton fruit
abscission. Journal of Economic
Entomology, 82(3), 954-959.

Ungar, E.D., Kletter, E. and Genizi, A., 1989.
Early season development of floral
buds in cotton. Agronomy Journal, 81,
643-649.

Ungar, E.D., Kletter, E. and Genizi, A., 1992.
Conservative response and stress-
damage interactions in  cotton
reproductive development. Agronomy
Journal, 84, 382-386.

Ungar, E.D., Wallach, D. and Kletter, E., 1987.
Cotton Response to Bud and Boll
Removal. Agronomy Journal, 79, 491-
497.

Wells, R., 2001. Leaf pigment and canopy
photosynthetic response to early
flower removal in cotton. Crop
Science, 41, 1522-1529.

Wilson, LT. and Bishop, A.L, 1982.
Responses of deltapine 16 cotton
Gossypium hirsutum L. to simulated
attacks by known populations of
Heliothis larvae (Lepidoptera:
Noctuidae) in a field experiment in
Queensland, Australia.  Protection
Ecology, 4(4), 371-380.

208

Demirbilek and Ozel



Harran Tarim ve Gida Bilimleri Dergisi 19 (4), 209-222, 2015
ISSN 2148 - 5003, Research Article

Determination of Types of Tractor Failures, Failure Density and Solutions
for economic stability of Agriculture in Sanhurfa District

Biilent PiSKiN?, Ramazan SAGLAM?, Hasan COBAN!

Department of Agricultural Machinery, Faculty of Agriculture, University of Harran, Sanhurfa/Turkey *
For correspondence: bpiskin@harran.edu.tr

Abstract

In this study a questionnaire form and a tractor failure service registration form used for determine the
failure density. Survey is applied in the South Eastern Anatolia Project (GAP) provinces with 68 farmers,
22 service stations and 18 spare parts dealers. Target audiences within the scope o f the survey were
asked 20 questions. They have chosen the failures that were occurred on their tractors. Obtained results
are compared with the tractor failures registered in services. Based on the results of the questionnaire:
Engine component failure % 26.1 , Electrical system failure %22.8, steering failure % 11.2, hydraulic
system failure %10.7, transmission failure % 6.6, clutch failure % 6.4, front axle failure % 5.5, brake
system failure % 3.9, bonnet failure % 3.5 and rear axle failure % 3.3. The service tractor failure
registration results : Engine component failure % 28.6, Hydraulic system failure % 24.9, steering failure
11.1, transmission failure % 8.3, % 6.3 electrical system failure, % 6.2 front axle failure, % 5.6 brake
system failure, % 4.4 rear axle failure, % 3.9 clutch failure and % 0.7 bonnet failure to became fact.
Ratios of a lot of failures which have been repaired excluding itself ateliers of services (Electric, bonnet,
pump etc.) had been come lower than expected. In this study, the variations of tractor failures are
determined and the related solutions are provided to end user of tractors for prevent any possible
failures.

Keywords: Tractor failures, failure density, tractor,

GAP Bolgesinde Traktérde Ariza Sikliklarinin Saptanmasi Uzerine Bir Arastirma

Ozet

Bu ¢alismada, bir anket formu ve traktdr servislerindeki hasar kayitlari hasar yogunluklarinin
belirlenmesi igin kullaniimistir. Anket, Glineydogu Anadolu Projesi (GAP) kapsamindaki illerde, 68 giftci,
22 yetkili servis ve 18 yedek parga saglayici firma ile yapilmistir. Hedef kitleye 20 soru sorulmustur.
Ankete katilanlar kendi traktorlerinde olusan hasarlari se¢mislerdir. Elde edilen sonuglar yetkili servis
kayitlariyla karsilastirilmistir. Anket sonuglarina goére; Motor bilesenleri arizasi %26.1, Elektrik sistemi
arizasl %22.8, direksiyon sistemi arizasi %11.2, hidrolik sistem arizasi %10.7, sanziman arizasi %6.6,
debriyaj arizasi %6.4, 6n diizen arizasi %5.5, fren sistemi arizasi %3.9, kaporta arizasi %3.5, arka dingil
arizasi %3.3 bulunmustur. Yetkili servisten alinan ariza kayit sonuglari; Motor bilesenleri arizasi %28.6,
Elektrik sistemi arizasi %6.3, direksiyon sistemi arizasi %11.1, hidrolik sistem arizasi %24.9, sanziman
arizasi %8.3, debriyaj arizasi %3.9, 6n diizen arizasi %6.2, fren sistemi arizasi %5.6, kaporta arizasi %0.7,
arka dingil arizasi %4.4 olarak elde edilmistir. Ankete katilan giftgilerin verdigi degerlerin diisiik olmasinin
sebebi, arizalarin bir kisminin ( kaporta, elektrik aksami, pompa vs) Yetkili servis disinda tamirhanelerde
giderilmis olmasindandir. Bu calismada, traktor arizalarinin gesitleri belirlenmis ve arizalara sebep olan
durumlar ortaya konarak olasi arizalarin 6nlenmesi igin ¢6ziim yollari sunulmustur.

Anahtar Kelimeler: Traktor arizalari, ariza yogunlugu, traktor
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Introduction

With the GAP Project, the significant
increase in the irrigated agricultural areas is
manipulate the more powerful tractor need
of the farmers in the region in the positive
way. Especially in Harran, which is the GAP
Project first application area, the farmers
have changed their old tractors to larger and
more powerful tractors. These tractors have
music

GPS
Positioning, automatic pilot and hydraulic

air-conditioning, cabinet, powerful

system, automatic transmission,
control units. Although that tractors have
been developing with modern technology,
but they still require the more conscious
driver. Therefore, the firms generally give
short training programs for their customers
on their own tractors. The failures arising
from improper usage of tractors have gained
great importance in terms of the national
economy and the product cost. In order to
determine the machine value constituting an
important input in the agricultural activities
made in the farm area accurately, it is
required to calculate the frequencies of the
failures and the total cost of them.

In terms of determination of the reasons
of failures and the failures arising from
usage, informing the tractor drivers will also
be enabled with supports such as training
and courses. From this perspective, it has
been aimed to make a cost analysis in the
tractors for repair and maintenance. In the
conditions of Sanliurfa-Harran plain, it has
been determined that the requirement of
tractor power and agricultural work
machines varies depending on the operating
characteristics, and the tractor tail axle
power level required by the product model is
proposed for a 35-ha average institution
magnitude and for the 2000s is

approximately 31 kw (0.88 kw/ha) for the
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field works and 42 kw (1.2 kw/ha) for all the
farm processes. It has been determined that
for the 141.538-ha Sanliurfa-Harran plain,
the total tractor tail axle power required in
the 2000s will be about 163.000 kW (Sabanci
et. al.,, 1996). According to a survey study
made in 56 institutions in Harran Plain, it was
determined that a vast majority of the
population consists of the young people who
can work in the agricultural works, that the
rate of literacy is bigger in men compared to
women, that the agricultural enterprises
perform the irrigated agriculture in big land
groups, and that weight is given rather to
cotton farming, medium-power tractors are
preferred in the agricultural enterprises that
have been examined, and the medium
tractor power in the survey field has been
found to be 74.93 BG, and in the agricultural
enterprises found in the research area, the
1.69
kW/ha, and an agricultural area allotted per
tractor is 32.57 ha, and the number of the
equipment and machinery is 5.17 (Yaylagdil,

agricultural mechanization level is

1994). By means of a survey applied right
before the start of the irrigation, the current
agricultural structure and mechanization
characteristics of the agricultural enterprises
before the irrigation have been determined.
Accordingly, in the agricultural enterprises,
the magnitude of an average agricultural
enterprises area is 35.5 ha, the magnitude of
an average parcel is 11.7 ha, the number of
the tractors per agricultural enterprises is
approximately 1.7, the average tractor
power is 46.8 kW/tractor, the number of the
machines per tractor is 3.8
the

consumption per tractor is 2244 |/tractor,

agricultural

machine/  tractor, annual  fuel
the annual tractor working period is 290
h/year (lsik and Atun, 1988). According to
the results of the survey made in 62 villages

in GAP (Central, Akcakale, Harran towns), it



has been detected that there has been
important increases especially in the number
of the tractors, however, the increase in the
agricultural equipment and machinery did
not realize in the expected level, and quite a
few number of agricultural equipment and
machinery were included in the agricultural
enterprise’s park. One of the most important
reasons leading the producer of the region is
that they do possess sufficient
knowledge and skill in terms of agricultural
equipment and machinery, and secondly, the
tractor is seen as a means of investment
rather than of production.
Therefore, it has also been declared as a fact
that the tractors will not be able to be used
economically throughout the year (Ozgiiven
and Karsigil., 1997). It was seen that the
renewing time of an agricultural tractor
chosen depending the
conditions of our company changes between

not

a means

on economic

12 - 16 years, and the renewing time of a
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rotary cultivator changes between 12 - 15
years (Sahin and Isik, 1997).

In this study, especially the failures were
examined and the issues that our farmers
ought to take heed of in the tractor usage
were handled. Hence, solution suggestions
have been offered for the failures arising
from the user errors.

Material and Method

Material

The farmers, services and the spare part
dealers in the provinces within the scope of
the GAP Project were encountered face to
face. The discussions with the farmers were
generally made in the coffee house, in the
field or in the repair workshops in the village.
Interviews one to one were made with the
other participants in their working
The distribution of the
participants filling in the questionnaire form
has been demonstrated in Table 1.

environments.

Table 1. Distribution of the participants filling in the questionnaire form

GAP Farmer Service Spare Part Dealer TOTAL
Provinces Number (%) Number (%) Number (%) Number (%)
Sanliurfa 18 26 1 5 4 22 23 21
Diyarbakir 12 18 2 9 5 28 19 18
Gaziantep 9 14 2 9 3 17 14 13

Mardin 4 6 5 23 2 11 11 10

Siirt 3 4 2 9 - - 5 5

Kilis 7 10 1 5 - - 8 7
Batman 6 9 2 9 2 11 10 9

Sirnak 2 3 4 18 - - 6 6
Adiyaman 7 10 3 13 2 11 12 11

TOTAL 68 100 22 100 18 100 108 100
Ratio (%) 63 20 17 100

108 persons in total have participated in Educational status

the questionnaire. 63% of the participants
20% of the
services, and 17% of the spare part dealers.

consisted of the farmers,
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When the educational status of the
survey participants was examined, it was
seen that the only group that was illiterate
was the farmers (%10), and the elementary
school graduates were generally in the

majority as the farmers 75%, services 85%
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and spare part dealers 94%. The ratio of the and the ratio of the services as 5 %. The only
secondary school graduates was 12% in the university graduate among the spare part
farmers and they were followed by the dealers got a share of 6 %. The educational
services with 10%. The ratio of the high status of the survey participants have been
school graduate farmers was found to be % 3 given in Table 2.

Table 2. Educational status of all the survey participants (%)

Farmer Service Spare Part
llliterate 10 - -
Elementary 75 85 94

Secondary School 12 10 -
High School 3 5
University - - 6
Age Status of the Survey Participants obtained have been given in Table 3. When it
In order to be able to evaluate the age is examined in terms of the age status of the

status of the farmers who participated in the farmers who participated in the survey, it is
survey, age grouping has been made to the seen that there are farmers from all age
survey participants. According to this groups.

grouping, the results that have been

Table 3. Distribution ratios according to the age groups of the farmers, services and spare
part dealers who participated in the survey (%)

Farmer Service Spare Part
Younger than 20 8 30 10
20-30 30 35 35
30-40 28 26 45
40-50 16 5 6
Older than 50 18 4 4
The ratios of the ages of the survey The tractor breakdown ratios in the

participants were seen to be as 8 % in the provinces of Sanlurfa, Gaziantep, Adiyaman,
farmers under 20 years of age, 20 — 30 age Diyarbakir, Mardin, Siirt, Batman, Sirnak and
group as 30%, 30 — 40 age group as 28%, 40- Kilis which are included in the scope of GAP
50 age group as16% and over 50 years old as Project and the breakdown types
18%. In the services, this situation was 30% encountered have been determined with the
for under 20 years of age, 20 —30 age group surveys made with the farmers, services and
as 35%, 30 — 40 age group as 26%, 40 — 50 spare part dealers. Moreover, the tractor
age group as 5% and in the group over 50 results with breakdowns on the monthly
years old as 4%. In the spare part dealers, it basis were taken from the service
was seen to be 10% for those under 20 years workshops. The surveys and the workshop
old, 20 —30 age group as 35%, 30 — 40 age records were evaluated separately and they
group as 45%, 40 — 50 age group as 6%, and were researched into by comparing their
over 50 years old as 4%. compatibilities with one another.

Method
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Giving points to the questions from 1 to
20, the least frequently seen breakdown was
graded with 1 point, and the most frequently
seen breakdown was graded with 20. While
choosing the breakdowns, and the views of
the producer firms and services were taken
and several breakdowns whose density was
expected to be high (i.e. motor, hydraulic
and the electrical system) were examined in
detail, and some of them (i.e. body shell and
cabin) were united and tried to be simplified.
Moreover, the writing order of the questions
related to the breakdowns was written
randomly so that the poll takers would not
be affected.

The
obtained by adding the points taken by each

results of the evaluation were

breakdown. Afterwards, these points were
proportioned to the total point of each

S0
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qguestionnaire group, and the percentage of
the breakdown frequencies was calculated.

Results and Discussion

The Breakdown Frequencies in the Tractors
According to the Farmers with whom the
Survey was Carried Out.

By making interviews face to face with 68
farmers in the GAP provinces, the survey
questions were asked. According to the
survey results obtained from the farmers,
the points taken by each breakdown were
demonstrated in figure 1 as a graphic.

SO0

value

100

Failure No

Figure 1. Status of the Breakdown Frequencies according to the Farmers

According to the survey results, it was
seen that priority was given to the complete
indication table (542 points) among the
breakdowns for the farmers and the motor
(518 points). When these
breakdowns were examined, it was seen that

breakdowns

breakdowns occurred in the course of time
because of deviating of the indicator and the
jerks and shakings during the operating time,
the motor breakdowns, however, resulted
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rather from not complying with oil, filter

change, clean oil usage and antifreeze
mixture usage in the radiator supposed to be
performed during the general maintenances.
The least frequently seen breakdowns were
detected to be hydraulic trailer outlet (190
points) and driver’s seat (218 points). In spite
of the fact that the driver’s seat breaks down
little is accepted by all the participants, the

hydraulic trailer outlets received somewhat



more points in the other participants. Some
farmers said that they did not drive the
tractor themselves, but had the drivers they
hired seasonally do this work. This naturally
causes the breakdown ratios to increase.
Breakdown Frequencies in the Tractors
According to the Services with whom the
Survey was made

A survey study was made with 22 services
in total that make tractor maintenance —
repair in the GAP provinces. According to the
information given by the Services, when the
breakdown situations were examined, it is
seen that there are distinctive differences
among the breakdown frequencies. When
the situation is examined, it is seen that this
situation is caused by the fact that the
services know about the breakdowns better
than the farmers or spare part dealers, and
that they transmit this to the survey results.

300
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Especially, as a result of increasing record
taking and archive works in the service in the
recent years, it was seen that they make a
retrospective informing in many issues, and
that they give information to the farmers
and tractor drivers with respect to all the
processes and spare part changes made
within that year.

The survey results taken from the services
have been given in Figure 2. When the
breakdown estimations of the services were
examined, it was seen that the operating
hour cycle indicator shown with the numbers
2, 9 and 11, the clutch group and the fuel
tank float valve took the first three rows.
One of the reasons why the breakdowns of
the braking system shown with the number
13 appeared to be in the least rate was
shown as the fact that the farmers had this
breakdown mended in other places.
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Figure 2. The Status of the breakdown frequencies encountered in the tractors according to

the services.

The Breakdowns According to the Spare Part

Dealers with whom the Survey was made
The survey was applied to 18 people who

dealt in spare part sales and dealership.
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According to the survey results taken from
the Spare part dealers, the breakdowns have
been given in Figure 3.
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Figure 3. The status of the breakdown frequencies encountered in the tractors according to

the spare part dealers.

It was seen that the spare part dealers
were generally people who knew about the
tractor, who had worked in repair-
maintenance jobs before. When the survey
is seen that
especially the operating hour and the cycle
with  the
encounters us as the part that breaks down
most. The part that least breaks down is the

braking system shown with the number 13

results were examined, it

indicator shown number 2

as in the service evaluations.

The points given to the breakdowns by all
the groups that participated in the survey
have been given in figure 4. According to
this, the breakdowns that received the most
points were, respectively; the operating time
and 988 points, the

cycle indicator

215

transmission and gear group 893 points and
steering system 865 points appear.
According to the responses given by all
the survey participants with respect to the
tractor breakdowns, the total points they
gave to the breakdowns and the percentage
Table 4.
Accordingly, the operating time and the cycle

distributions were given in
indicator ratio was 7.3%, the transmission
and gear group was 6.6% and the steering
system 6.4% happened to be the first three
breakdowns, the hydraulic trailer outlets
2.5% and differential as 3.3% remained in

the least ratio.
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Figure 4. The status of the breakdown frequencies encountered in the tractors according to all
the survey participants

Table 4. The total points given to the breakdowns by all the survey participants and the change
of the ratios

Farmer Service Dealer Total

No Breakdown Explanation Point Point Point Point (%)
1 Steering system breakdowns 496 209 160 865 6.4

2 Operating time and cycle indicator 508 253 227 988 7.3

3 the transmission and gear group 476 207 210 893 6.6

4 Fuel system breakdowns 460 155 63 678 5.0

5 Front assembly and the wheels 440 187 107 734 5.5

6 Fuel level and heat indicators 474 191 128 793 5.9

7 Hydraulic (power) steering distributor 448 116 80 644 4.8

8 Complete indicator table 542 153 128 823 6.2

9 Clutch group complete 480 238 145 863 6.4

10 Hydraulic distributor 422 113 40 575 4.3
11 Fuel Tank and float valve 438 218 146 802 6.1
12 Motor. breakdowns (crankcase, crank 518 125 16 689 51

shaft piston, valve, etc.)

13 Braking system 454 50 23 527 3.9
14  Electrical system and the Battery 436 107 64 607 4.5
15  Starter motor and charging generator 456 113 83 652 4.8
16  Radiator and water pump 308 157 82 547 4.1
17  Hydraulic lifting system 312 141 63 516 3.8
18 Differential gear 244 100 99 443 33
19  Hydraulic trailer outlets 190 96 56 342 2.5
20 Driver’s seat, body shell and cabin 218 163 89 470 3.5
TOTAL 8.320 3.092 2.039 13.451 100

The weighted means of the points given When the Table is examined, it was found
for the breakdowns by all of the survey that the breakdowns which the weighted
participants have been given in table 4. mean appeared most are, respectively;
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Operating time and cycle indicator (7,3), the
transmission and gear group (6,6), clutch
group complete (6,4) and steering system
breakdowns (6,4). The breakdowns which
the weighted mean appeared least were
found to be, respectively, the braking system

Piskin et al.

(3,9), Hydraulic trailer outlets (2,5), Hydraulic
distributor  (4,3)
breakdowns (3,3). This situation has been
shown graphically for each three group

and ve differential

surveys in Figure 5.
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Figure
participants to the breakdowns
Breakdowns according to the service
workshop records
The breakdown records of the 1.469
tractors in total that came to 17 service
workshops between July — December 2012
The

sequencing seen in the Service workshops

were examined. breakdown

has been given in Figure 6. According to
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5. The distribution diagram of the weighted means of the points given by the survey

these, the motor breakdowns come to the
forefront with a ratio of 19.0%, and they
were followed by Hydraulic breakdowns
with 18%, and transmission breakdowns
with 8.3%. The cabin breakdowns come to
the fore front as the least frequently seen
breakdowns.
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Figure 6. The distribution of status of the breakdowns according to the tractor service records.

Distribution according to the main organs of
the breakdowns

The distribution of the breakdown ratios
according to the farmer, service ve spare
part dealer surveys of the tractor main
organs has been given Table 5 and figure 7. If
we classify the points received by the
5.5%, brakes 3.9%, body shell 3.5% ve back
axle 3.3%.

breakdowns in the survey results according
to the tractor main organs, the breakdown
ratios; they were seen to be as motor 26.1%,
system 22.8%, steering system
lifting system 10.7%,

clutch 6.4%, front

electrical
11.2%,
transmission

Hydraulic
6.6%,
alignment

Table 5. Breakdown ratios of the tractor main organs according to the farmer, service and

spare part dealer surveys

TOTAL POINT BREAKDOWN RATIO (%)

MOTOR 3.509 26.1
CLUTCH 863 6.4
TRANSMISSION 893 6.6
BACK AXLE 443 3.3
BRAKE 527 3.9
STEERING 1.509 11.2
HYDRAULIC 1.433 10.7

ELECTRICAL 3.070 22.8
BODY SHELL 470 3.5
FRONT ALIGNMENT 734 5.5

TOTAL 13.451 100.00
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Figure 7. The distribution of the breakdowns according to the tractor main organs pursuant to

the survey results (%)

The breakdown ratios according to the
tractor records coming to the service
workshops have been given in Table 6. When
the records of the breakdown results were
examined for the tractors coming to the

service for maintenance and repair, the

ratios were 28.6% motor, 24.9% hydraulic,
11.1% steering, 8.3% transmission, 6.3%
electricity, 6.2% front alignment, 5.6%
brake, 4.4% back axle, 3.9% clutch and 0.7%
body shell.

Table 6. The breakdown ratios according to the tractor service workshops records.

Breakdown Number

Breakdown Ratio (%)

MOTOR (4,6,11,12,16) 421 28.6
CLUTCH (9) 58 3.9
TRANSMISSION (3) 122 8.3
BACK AXLE(18) 64 4.4
BRAKE(13) 82 5.6
STEERING (1,7) 163 11.1
HYDRAULIK (10,17,19) 366 24.9
ELECTRICAL (2,8,14,15) 92 6.3
BODY SHELL (20) 10 0.7
FRONT ALIGNMENT (5) 91 6.2

TOTAL 1.469 100.00
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At the end of the Survey and Service
studies; in total, it is seen that the following
breakdowns have the greatest share with
70.8% ratio Motor, electricity, steering and
Hydraulic breakdowns.

According to the information obtained
from the producer firms, especially the
breakdown ratios in the tractors within the
guarantee change according to the years.
The producer firms perform works directed
towards customer satisfaction by making
the parts which
breakdown density is high. Hence, it is seen
that the density of the breakdowns seen in
the early years decrease in the recent years.

rehabilitations in in

Table 7. Tractor cost analysis

Piskin et al.

Tractor operation cost

In a study made in the United Sates, in
order to calculate the cost of a tractor to a
it
operates 500 hours annually and that its

farmer, is assumed that the tractor
economic usage life is 10 years. The annual
inputs of the tractors according to their
Powers have been calculated. Moreover, 75-
87 BG (horse power) dual thrust tractor and
100-125 BG (horse power) track type tractor
have been chosen (FARMWEEK).
analysis the tractor operation costs given in

If we

Table 7, it is seen that the repair and
maintenance constitutes a serious input in a
ratio of 22.7%.

57-66 BG 75-87 BG 100-125 BG RATIO (%)
Purchasing Value 15.000 22.500 47.500 -

Capital Gain / Interest 730 1.080 2.285 22.7
Wear and Tear / Loss in Value 1.200 1.800 3.800 37.7
Taxes and Insurance 175 220 335 3.3
Repair - Maintenance 750 1.125 2.375 23.6
Fuel and Oil 530 925 1.280 12.7
Annual Cost 3.375 5.150 10.075 100

NOTE: the numbers have been chosen as the US dollar

According to the data taken from the
services in which the survey study was made,
the annual repair, maintenance and spare
part costs for an average tractor were
determined to be between 500 - 2500 US
dollars. When the weighted average mean
values are taken into consideration, it has
been determined as 1500 dollar/tractor.
According to the figures of 2002, the
purchase price for a new tractor is between
12.000 and 30.000 S. From this point of view,
when we compare the tractor purchase
values and the repair and maintenance costs
the
maintenance and spare part costs for the

are compared, annual repair,

tractors which are sold in the Turkish market
are between the ratios of 4-9%. The fact

220

that, in the conditions in Turkey, the tractor
life is 20 years which can be considered to be
a very long period has been taken into
consideration in the calculation. However,
the negative effects of an old tractor park on
the Turkish economy will be inevitable in the
following years.

Discussion

According to the results of the survey
made; the ratios happen as the motor
breakdowns 26.1%, the electricity system

breakdowns  22.8%, steering  system
breakdowns 11.2%, Hydraulic lifting system
breakdowns 10.7%, transmission

breakdowns 6.6%, clutch breakdowns 6.4%,



front alignment breakdowns 5.5%, brake
system 3.9%, body shell 3.5% and back axle
3.3%. According to the tractor records that
come to the service: breakdowns are in the
ratio of 28.6% motor, 24.9% hydraulic, 11.1%
steering, 8.3% transmission, 6.3% electricity,
6.2% front alignment, 5.6% brake, 4.4% back
axle, 3.9% clutch and 0.7% body shell.

When these breakdowns are examined;
Motor breakdowns mostly  because of
improper oil usage during the periodical
maintenances, (some farmers were used
same oil in motor and transmission), filter
change (especially, cheap and
filter usage), cheap fuel (especially fuel oil

improper

found in diesel fuel widespread manner in
our region and it has been brought from
Iraq) the
(especially many farmers said that they were

and antifreeze in radiator
preferred to put antifreeze and then add
pure water in coolant of radiator, because
antifreeze increases temperature of radiator
coolant in the summer).

Some of the hydraulic breakdowns are
caused by using wrong or improper
equipment for required pressure level so
they can cause oil leakages in the system.

Most of the electricity breakdowns are
caused by the battery faults from the
leakage current, the sources of leakage
current are ; oxidation of battery lead
terminals, improper assembly of cables,
displacement of indicators and devices due
to vibration shocks because of field
roughness.

Among the reasons of the brake system
breakdowns, shifting the gear to neutral
frequently down the slopes, poor connection
or lose connection between the trailer and
tractor during working on glacis.

Clutch breakdowns are also shifting the
gear to neutral frequently down the slopes

like the brake breakdowns, and pressing on
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the clutch pedal continuously in a way that is
called half clutch.

It is @ known that most of farmers do not
give attention to obey the rules about
tractor usage. Therefore, some of farmers
are paid value varying between 15 — 30
thousand dollars for their tractor’s heavy
repairs and maintenance costs.

Mostly seen situations on improper usage
of tractor are; Age of the drivers (most of
them are in childhood age who are not
qualified),
contact

ignoring cleaning of parts in
with  the

maintenance because of the fact that they

soil, insufficient
are used in the fields, greater amount of
wheel wear due to sliding of tires on stony
the field,
revolution per minute requirement due to

areas on increased motor
excess sliding of worn wheels into field area

therefore more fuel consumption and
decreased motor life, choosing improper
power capacity of tractor for agricultural
applications on field area (generally four
wheel drive tractors are preferred in last
years), choosing tillage equipment which is
smaller or larger in scale for agricultural
operations, mostly regret the usage rules
suggested by the producer firm, using
improper consumption materials (oil, filter)
instead of materials recommended by the
producer, mostly preferring unauthorized
services for less amount of bill, mostly
preferring OEM parts instead of original
spare parts in the repairs and maintenances,
insufficient tire pressures and overloading,
preferring the trailers which has no trailer

brakes, use of tractors for every purpose.
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Abstract

This study was conducted to determine the effects of different silage additives on sunflower silage
quality. The treatments were as follows: (1) control (C, no additive), (2) 5% molasses (M) (3) inoculation
of lactic acid bacteria (LAB; 1.5 g/ton, a mixture of Lactobacillus plantarum and Enterococcus faecium
applied at a rate of 6.00 log10 cfu LAB/g of fresh material) and (4) LAB+enzyme mixture 2 g/ton (LEN,
Lactobacillus plantarum bacterium (6.00 logl0 cfu/g) and cellulase (150000 CMCU/kg) and amylase
(200000 SKB/kg) enzymes). Silage additives were mixed and stored in glass jars with 5 replicates for 90
days. There were no significant differences among the groups in terms of pH, ether extract (EE), acid
detergent lignin (ADL) and hemicellulose (HEM). The water soluble carbohydrate (WSC) concentration
was higher in the M group than those of other groups (P<0.01). Lactic and acetic acid concentration
were lower in the LEN group than the other groups (P<0.05). In the LAB group, dry matter (DM), crude
protein (CP), crude ash (CA) and fleig point (FP) contents were lower than those of other groups
(P<0.01). In the M group, neutral detergent fiber (NDF) and acid detergent fiber (ADF) contents were
lower and the total digestibility nutrient (TDN) and non-fiber carbohydrate (NFC) contents were higher
than those of other groups (P<0.01). The crude cellulose (CC) contents of M and LEN groups were lower
than that of C and LAB groups. In conclusion, addition of the bacterial inoculants (LAB and LEN) and
molasses to sunflower crop before ensiling positively affected some quality traits.

Keywords: sunflower, inoculant, silage quality, volatile fatty acids

Aycicegi Silajlarina Melas, Laktik Asit Bakterisi ve Enzim ilavesinin
Silajlarin Kimyasal ve Besin Madde Degisimi Uzerine Etkileri

Ozet

Bu calisma, farkli katki maddelerinin aygicegi silajlarinin kalitesi Uzerine olan etkilerini belirlemek
amaciyla yapilmistir. Muameleler: (1) kontrol (K, katki maddesi yok), (2) %5 melas ilavesi (M), (3) Laktik
asit bakteri ilavesi (LAB; 1.5 g/ton, Lactobacillus plantarum ve Enterococcus faecium bakterisi icerir, 6.00
log10 cfu LAB/g igerir) ve (4) LAB+enzim karisimi 2 g/ton (LEN, Lactobacillus plantarum (6.00 log10 cfu/g)
ve seliilaz (150,000 CMCU/kg) ve amilaz (200,000 SKB/kg icerir). Silaj katimi maddeleri homojen bigimde
ilave edilip 90 giinlik fermantasyona birakildi. Gruplar arasinda, pH, ham yag (HY), asit deterjan lignin
(ADL) ve hemiseliiloz (HEM) bakimindan farklilik bulunmadi. Suda ¢6ziinebilir karbonhidrat (SCK) orani M
grubunda diger gruplardan daha yiiksek bulunmustur (P<0.01). Laktik asit (LA) konsantrasyonu LEN
grubunda (P<0.05) ve LAB grubunda kuru madde (KM), ham protein (HP), ham kil (HK) ve fleig puani
(FP) diger gruplardan daha disik bulunmustur (P<0.01). Melas katilan grupta, noétral deterjan fiber
(NDF) ve asit deterjan fiber (ADF) icerigi dusik; toplam besin madde sindirilebilirligi (TSBM) ile seliiloz
olmayan karbonhidrat igerigi diger gruplardan daha yiiksek olmustur (P<0.01). Ham seliiloz (HS) icerigi M
ve LEN gruplarinda K ve LAB gruplarindan daha disik bulunmustur. Sonug¢ olarak, aygicegi silaj
materyallerine bakteriyel inokulantlarin, (LAB ve LEN) ve melas ilavesi silaj kalitesini olumlu yonde
etkiledigi tespit edilmistir.

Anahtar Kelimeler: Aycicegi, inokulant, silaj kalitesi, ugucu yag asitleri
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Introduction

In ruminant nutrition, roughages are
cheap, good nutrient sources and essential
for good rumen function. Silage production
has some advantages in the dairy farms.
However, to provide superior quality silage,
appropriate plant, appropriate harvest time,
enough in easy water soluble carbohydrates
(WSC), then good ensiling and fermentation
are necessary.

Corn silage production is very common in
dairy or beef cattle and sheep and goat
farms. However, sunflower silage is not
common as corn silage in these farms. For
corn production, it is necessary better soil
properties, high climatic temperature and
more irrigation compared to sunflower plant
(Gongalves et al.,, 1999). As an alternative,
sunflower has good ability for drought
tolerance, resistance to cold and heat,
adaptability to different climatic conditions
high dry matter (DM) vyields, and relative
independence of latitude, altitude and
photoperiod 1999).
silage has higher concentration of protein

(Tomich, Sunflower
and fat compared to corn (Gregoire, 1999)
and sorghum (Demirel et al., 2006) silages.
However, when it late harvest, due to
increase fiber content of sunflower silage,
lower silage quality and digestibility of
material in ruminants (Demirel et al., 2006;
Ozduven et al., 2009).

Silage additives have been using
commonly in many farms for improve silage
fermentation and quality. There are many
commercial bacterial inoculants, enzyme and
their

(Meeske and Basson 1998; Sucu and Filya,

organic acids and combinations
2006). However, although many experiments
were done in corn silage (Aksu et al., 2004;
Baytok et al.,, 2005; Filya et al.,, 2006) the

lesser experiments done with sunflower
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related to less known material (Denek et al.,
2004; Ozduven et al., 2009).

The biological silage
additive are producing via Lactobacillus

inoculants  as
bacteria (LAB) and they can be stabilized as
silage additives and generally they increase
lactic acid concentration and reduce pH,
acetic acid, butyric acid and ammonia-
nitrogen levels in silage (Aksu et.al., 2004).
Last decade, there are many effort to
produce new strain of homo and hetero
fermentative bacterial inoculants by the
commercial companies as an alternative to
former inoculants and new combinations
with On the hand,
commercial biologic silage inoculants may be

enzymes. other
costly to farmers and some conditions may
not reliable due to inactivated microbial
(Weinberg and Muck 1996).
Molasses is a by-product of sugar production

organisms

factories and it can be used to get water
soluble carbohydrate source in silage (Nkosi
et al., 2010).

The aim of this study was to evaluate the
effect of molasses and biological silage
additives on sunflower silage quality traits.

Material and Methods

Sunflower plant material was obtained
from Erciyes University Agricultural Research
Field without any treatment and harvested
at the late flower stage of maturity (31.10 +
0.81% DM) at Augustl?7, 2013. The whole
plants were chopped about 2 to 4 cm and
ensiled in 1 kg capacity glass jars with 5
replications. The chopped fresh materials
were filled tightly in order to avoid oxygen.
The ensiled jars were stored at room
temperature (20°C + 3°C) for 90 days. The
treatment groups were as follows: (1)
control (C, no additive), (2) 5% molasses (M)
(3) inoculation of lactic acid bacteria (LAB;
1.5 g/ton, a mixture of LAB consisting of



Lactobacillus plantarum and Enterococcus
faecium applied at a rate of 6.00 logl10 cfu
LAB/g of fresh material, Pioneer 1174, USA),
4: 2
g/ton(lnoculant and enzyme mixture (LEN,
Lactobacillus plantarum bacterium (6.00
log10 cfu/g) and cellulase (150000 CMCU/kg)
and amylase (200000 SKB/kg) enzymes,
Silaid WS™, Global Nutritech Co., USA). The
molasses, LAB and LEN were dissolved in

and LAB+enzyme mixture

20ml water and sprayed on the chopped
sunflower fresh materials.

Chemical Analyses

At the end of 90-day ensilage period,
silage samples were taken for chemical and
nutritional analyses. For pH measurements,
25 g of silage samples were taken into a
beaker and 100 ml distilled water was added.
Then the mixture was mixed in a blender for
5 minutes and resultant mixture was filtered
through Whatman filter paper and pH
measurements were performed in this
filtrate (Akyildiz, 1986). The dry matter (DM,
Method 934.01) content of the crops and
silages was determined by drying the
samples at 60°C for 72 h in an oven. Crude
Ash (CA) was obtained after drying at 600°C
for 4 h (AOAC, 2005, Method 942.05). Crude
Protein (CP, Method 954.01), Crude Cellulose
(CC, Method 978.10) and Ether Extract (EE,
Method 920.39)
accordance with the methods specified in
AOAC (2005). Neutral Detergent Fiber (NDF),
Fiber (ADF) and Acid
Detergent Lignin (ADL) were analyzed using

were determined in

Acid Detergent

the sodium sulphite addition method with
residual ash (Van Soest et al., 1991). The
difference between NDF and ADF values

provides an estimate of hemicellulose
(HEM). To determine water soluble
carbohydrate  (WSC)  content, liquid

extractions were prepared with 40 g silage.
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Samples were placed into a beaker, 360 mi
distilled water was added and mixed in a
blender. The resultant slurry filtered through
Whatman 54 filter paper then
centrifuged. Samples were stored at -20 °C

and

until the analyses. The WSC of samples were
determined by phenol sulphuric acid method
(Dubois et al., 1956).

The fleig point (FP) was calculated with
the equation of FP = 220 + (2 x DM% - 15) -
40 x pH (Akyildiz, 1986). The Total Digestible
Nutrients (TDN) were calculated according to
the equation proposed by Chandler (1990),
where TDN% = 105.2-0.68 x NDF%. The Non-
Fiber Carbohydrates (NFC) were calculated
by the equation proposed by Weiss et al.,
(1992): NFC% = 100 - (NDF% + CP% + EE% +
CA%). Total carbohydrates (TC)
determined according to Sniffen et al,
(1992) with the equation TC% = 100 - (CP% +
EE% + CA%). The metabolic energy (ME) was
calculated by the equation proposed by
Robinson et al, (2004): ME = 14.03-(0.01386
x CF%)-(0.1018 x CA%)

The lactic acid (LA) content of silages

were

were determined by Lepper's methods
(Akyildiz, 1986) and acetic (Chem Service O-
4),
butyric acid

propionic (Chem Service 0-25) and
(Chem Service 0-5)
determined in a gas chromatograph
(Shimadzu GC-2010+, Kyoto, Japan) with a
capillary column (30 m x 0.25 mm x 0.25 um,
Restek) and with FID over a temperature
range of 45-230°C.

were

Statistical analysis

Data were analyzed using the general
linear model procedure of the SPSS program.
Differences between reported means were
determined using the Duncan’s multiple
range tests with a 5% level of probability.
The results of statistical analysis were shown
as mean values and standard error of the



means (SEM) in the tables.

Results and Discussion

The effect of molasses, lactic acid bacteria
inoculant and enzyme supplementation on
the sunflower silage pH, dry matter, crude
protein, crude cellulose, crude ash and ether
extract concentration are showed at Table 1.
There were no statistically differences
between the treatment groups in terms of
pH, and ether extract values. Similar findings
were observed that molasses addition to
2001) and LAB
inoculant addition to corn silage (Filya et al.,
2004) did not chance silage pH. Addition of
5%
content compared to LAB and LEN groups

ryegrass (Islam et al,,

molasses caused an increase in DM
that result is related to its DM content. In the
LAB group the DM was lower than those of
other groups (P<0.01). Islam et al. (2001) and
Gul (2008) noted that molasses
addition caused an increase in DM content of

et al.

grass silages. However, Ozduven et al. (2009)
reported that LAB and LEN inoculant
addition did not affect DM content. Similar
findings were reported by Meeske and
Basson (1998) and Filya and Sucu (2006) LAB
inoculant addition in corn silage did not
affect DM of corn silage.

In the LAB group, crude protein and ash
were lower than those of C, M and LEN
groups (P<0.01). In the experiment LAB
supplementation may have encouraged
lactic acid bacteria growth and thus, bacteria
used some protein and minerals to bacterial

growth and improvement. These results can
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explain related to decreasing protein (Wilson
and Wilkins, 1973) and ash (Mello et al,,
2004) contents and increasing fermentable
carbohydrate ratio of silages (Mehmet,
2006).
that CP of sunflower silages may change
between 7.90 and 9.86%

Karakozak, 2012) and also others determined

Some experimental results showed

(Ayasan and

that sunflower silage protein ratio may vary
between 11.60-13.45% (Tan et al., 2015).
Ozduven et al. (2009) and Koc et al. (2009)
reported that LAB and enzyme mixture
inoculants did not change crude protein, ash
and ether extract of sunflower silages. The
crude cellulose content of 5% M and LEN
groups were lower than those of C and LAB
groups (P<0.05). These results explained that
molasses had less cellulose content and LEN
had cellulase enzyme. In the M group, ADF
and NDF values were lower than those of
groups (P<0.01).
significant differences among the groups in

other There were no

terms of HEM and ADL values. Islam et al.

(2001) determined that molasses and
bacterial inoculants reduced cellulose
components in grass silages. However,

Ozduven et al. (2009) and Koc et al. (2009)
reported that LAB and enzyme mixture
inoculants did not change crude cellulose,
ADF, NDF, ADL, HEM contents of sunflower
silages. As a biological material, effectiveness
of silage additives and silage fermentation
characteristic may vary according to ensiled
material properties, ensiling techniques,
stored conditions and properties inoculants

(Kilig, 1986).
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Table 1. The effects of molasses, lactic acid bacteria (LAB) and LAB and enzyme mixture

supplementation on the pH, and chemical composition of sunflower silage

Treatment groups

Items C M LAB LEN SEM P
pH 4.26 4.23 4.24 421 0.01 NS
Dry matter, % 34.74%° 35.51° 31.89¢ 33.65° 0.41 *E
Crude Protein, % DM 7.942 7.96° 6.33° 7.27° 0.20 *k
Crude ash, % DM 13.63° 12.72° 10.05° 13.72° 0.46 *E
Ether extract, % DM 4,53 4.35 5.36 4.58 0.20 NS
Crude cellulose, % DM 21.94° 19.56° 22.90° 21.53° 0.51 *
Neutral detergent fiber, % DM 39.62° 35.70° 42.14° 39.82° 0.73 *k
Acid detergent fiber, % DM 34.27° 30.81° 36.41° 34.922 0.64 *k
Hemi-cellulose, % DM 5.35 4.89 5.73 4.9 0.28 NS
Acid detergent lignin, % DM 12.34 11.66 13.51 13.39 0.43 NS

abeyalues with different superscript in a line differ significantly, C: control, M: 5% molasses, LAB: Lactic acid bacteria inoculant,
LEN: enzyme and bacteria inoculant, DM: dry matter, P:probability, *:P<0.05, **:P<0.01, SEM: pooled standard error of means,

NS: non significant

The effects of M, LAB LEN
supplementation on the WSC, lactic, acetic,

and

propionic and butyric acid concentration of
treatment groups are showed at Table 2.
Molasses supplementation was increased
WSC concentration compared to other
Also, in the LEN group’s WSC
concentration was higher than those of C
and LAB groups (P<0.001). It is reported that
WSC content of sunflower silage (Ozduven et
al., 2009) increased by the LAB and enzyme
addition. The
concentration in the LEN group was lower
than those of other groups (P<0.05) and the
acetic acid concentration was lower than M

groups.

inoculants lactic acid

and LAB groups (P<0.05), however there was
no statistical difference with C group. There
was no difference between the treatment
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groups in terms of propionic acid
concentrations (P>0.05). In silage samples,
butyric acid was not detected. It is expected
that silage additives such as LAB and
LAB+enzyme mixture inoculants can increase
WSC and lactic acid and decrease in pH,
acetic, propionic and butyric acid ratio in
silages. These additives may support to
release fermentable sugars to produce more
lactic acid in proportion to other products
and lowered pH level (Kung et al., 1991). In
the current experiment LA concentration did
not change in LAB group and lowered with
LEN addition. In contrast to these findings,
Islam et al. (2001), Filya et al. (2004),
Ozduven et al. (2009), and Koc et al. (2009)
reported LAB and enzyme addition reduced

LA concentration in silages.
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Table 2. The effects of molasses, lactic acid bacteria (LAB) inoculants and enzyme

supplementation on the water soluble carbohydrate (WSC), lactic, acetic, propionic

and butyric acid concentration of sunflower silage

Treatment groups

Items C M LAB LEN SEM P
Water soluble carbohydrate, % DM 2.43¢ 3.19°  250° 2.69° 0.079 *E
Lactic acid, % DM 5.51°2 5.842 4.97° 2.87° 0.427 *
Acetic acid, % DM 1.94%° 2.642 2,712 0.56° 0.327 *
Propionic acid, % DM 0.03 0.01 0.03 0.06 0.010 NS
Butyric acid, % DM ND ND ND ND - -

abc Values with different superscript in a line differ significantly, C: control, M: 5% molasses, LAB: Lactic acid bacterial inoculant,
LEN: enzyme and bacterial inoculant, DM: dry matter, P: probability; ND: Not detected, *:P<0.05, **:P<0.01, SEM: pooled standard

error of means, NS: non significant.

The effects of M, LAB inoculants and LEN
supplementation on the TDN, OM, NFC, TC,
ME and FP are given at Table 3. In the M
group, TDN and NFC values were significantly
higher than those of C, LAB and LEN groups
(P<0.01 P<0.05). The LAB
supplementation increased the OM, TC and

and

ME values statistically higher than those of C,
M and LEN groups (P<0.01 and P<0.05).
However, in the LAB group the FP was lower
than those of other groups (P<0.01). No
significant effects were determined between

the C and LEN groups in terms of TDN, OM,
NCF, TC, ME and FP. Molasses and LAB
inoculants were increased energy value
parameters. Islam et al (2001) reported that
molasses and inoculant addition did not
affect gross energy of silages. Feed value of
ensiled feed is affected by variety of factors
such as seed content that varies according to
period, NDF
digestibility, carbohydrate, fat and protein

content of feed (Bal et al., 1997).

vegetation content and

Table 3. The effects of molasses, lactic acid bacteria inoculants and enzyme supplementation

on the total digestibility nutrients, organic matter, non-fiber carbohydrate, total

carbohydrate, metabolizable energy and fleig point

Treatment groups

Items C M LAB LEN SEM - P
Total digestibility nutrients, % DM 78.26° 80.93°  76.55°  78.13°  0.497 **
Organic matter, % DM 86.37° 87.28° 89.95°  86.28°  0.458 **
Non-fiber carbohydrate, % DM 34.28° 39.28*  36.12® 34.61° 0659 *
Total carbohydrate, % DM 73.90° 7497%  78.26° 74.43> 0584 *
Metabolizable energy, Mcal/kg DM 12.34° 12.47°  12.69° 12.34°  0.044 **
Fleig point 104.18° 107.03* 99.28°  103.80° 0.881 **

aandbiy/alues with different superscript in a line differ significantly, P:probability, *:P<0.05, **:P<0.01, SEM: pooled standard error
of means, C: control, M: 5% molasses, LAB: Lactic acid bacteria inoculant, LEN: enzyme and bacteria inoculants, DM: dry matter.

Conclusion

In  conclusion, addition of molasses
increased DM and lowered ADF and NDF
silage samples. Also, molasses
WSC LA
concentration in silages. The LEN group

level in

inclusion increased and
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(LAB+enzyme mixture) did not influence
positively silage quality traits. The molasses
and LAB inoculant addition positively
affected silage TDN, OM, NFC, TC and ME
levels. According to these results molasses
and LAB can be preferred as a sunflower
silage inoculant.
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Abstract

The article deals with the expert valuation of agricultural land plots with the rent capitalization method
(by its components), as well as with the impact of land rent and its all components on expert money
valuation of land plots on the basis of "Ukrainian lan-2" nature metric model. The analysis of the study
proved that this model allows high-precision expert monetary valuation of agricultural land in
compliance with the International Valuation Standards and National regulations.

Keywords: Expert monetary evaluation, Land plot, Land rent, Agricultural method, Rent capitalization

Tarim Arazilerinin Bilesenleri ile Birlikte Kiralama Sartlarinda, Kapitalizasyon
Metodu Kullanilarak Kira Karsihgi Degerlemesinin Yapilmasi

Ozet

Bu makale, “Ukrainian lan-2” doga metrik modeli temeline dayali arazi pargalarinin tim bilesenlerini
dikkate alan kapitalizasyon faiz orani yontemi ile arazi kirasinin belirlenmesini kapsamaktadir. Bu
¢alismanin analizi, bu modelin tarim arazilerinin yiiksek hassasiyetli uzman parasal degerlemesine,
Uluslararasi Degerleme Standartlari ve Ulusal Diizenlemelere uyumlu olarak izin verdigini kanitlamistir.

Anahtar Kelimeler: Uzman Parasal Degerlendirme, Arsa, Arazi Kiralama, Tarimsal Method,
Kapitalizasyon Faizi

Introduction assessment object, under carried out civil
law agreements regarding land plots and the
Topicality of land’s monetary and G\ nership rights, except for the cases as

evaluation has been increasing lately, and defined by the Law of Ukraine “On Land
the the scope of its applying is being

expanded. Land is one of the basic elements

Valuation”. The inclusion of agricultural land

into economic cycle is inextricably linked to

of production, through which a state creates the resource pricing and its expert money

its wealth. At the same time, land is a natural valuation. Revenue land pricing (and,

object that already exists and is not created accordingly, expert monetary assessment) is

by the mankind. The monetary valuation of 504 o0 the land rent. Land rent is a nature

land is an economic mechanism of land product actualized in the process of labor

relations, land privatization, land mortgage, activity.

taxation and land market establishment. Thus the amount of rent depends on the

Expert monetary valuation of land plotsand 54 re and characteristics of the acquired

ownership rights to them is carried out in land, its location, the degree of applying

order to determine the value of the scientific and technological progress. Being a
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the
notion of land rent includes a lot of species

complex and multifaceted concept,

and varieties, their clear definition and high-
precious size measuring makes it possible to
explain nature of the land correctly, and it is
a prerequisite of high quality land expert
money valuation. Land rent is manifested as
landowner’s income. It is obvious that the
study of land rent essence has attracted the
attention of many scientists since long ago.
Particularly intensive research on the
essence of land rent began at the beginning
of the nineteenth century. (Petty, 1993;
Smith, 1935; David, 1911)
fundamental contributions to the study of

made a
land rent essence and relationship between
land rent and land price (value). K. Marx
summarized their research and presented
the labor theory of rent in a completed form
(Adoratskyyi, 1938).

economic development and
further
achievements of land rent nature and land

However,

human practice required
prices. An important contribution to the
study of land rent and land valuation made
by AS. M.Ya.Dem'yanenko,
V.Ya.Mesel-Veselyak, N.S. Kruchok, S.I.
Kruchok, V.M. Kilochok, A.G. Martyn, A.
M.Tretyak, A.V.Chupis, M.M.Fedorov, O.M.

Shpychak etc.

Danylenko,

Among the latest research on land rent
and its genetic relation to the land price the
paper
precondition for land expert money
valuation” by N.S. Kruchok (2009) deserves
consideration. The paper deals with the basic
types
discloses the procedure of their calculations.

“Determination of rent as a

(components) of land rent and

In that paper we aim to clarify the nature
of land rent and its impact on the land price
We have

determined the essence of rent on the basis

and land expert evaluation.

of abstract logical method and the method
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of scientific knowledge. The relationship
between the land rent and the land expert
money valuation was investigated with

applying mathematical and calculation-
constructive methods using the research
records of "Svytyaz’" scientific research farm,
Bila Tserkva district, Kyiv region (the farm

name changed).

Material and Method

There is no unified approach to defining
the essence of land rent in foreign and
domestic science. The limited scope of the
article does not allow detailed analysis of
various interpretations of the land rent
nature and its content during the past
But
generalizations

centuries. we consider such

of the
enabling to conclude the following: land

interpretations

rent, as it has already been noted, is a
product of nature, which is realized in the
activity. N.S. Kruchok
identified the following types (components)

process of labor

of rent in respect of agricultural land
(Kruchok, 2009):

Fertility rent depends on the natural
characteristics of land and human impact on
them (both positive and negative).

Technological rent is derived from
scientific and technical progress application
level.

Product quality rent depends on the
ecological state of land (ecological rent) as
well as on other factors affecting the quality
of products. It is realized through the price of
products considering possible additional
cost.

Redistributive (price) rent arises when the
of

products and resources required for its

equivalence prices for agricultural
production is violated.
Location rent includes the territorial and

road rent.



Territorial rent is determined considering
land plot connection with suburban, resort
and recreational areas and so on. Realized
through the products price.

Road rent is determined by the roads
distance and their state - from the land plot
the this
settlement to sales markets. The road rent

to nearest settlement, from
affects the costs".

In our opinion, the abovementioned
definitions of the rent components have not
only necessary theoretical foundation, but
are of great practical importance as well,
the

practitioners’ searches into the quantitative

since they direct scholars and

measurement of these components, and
thus into improving the accuracy of land
plots expert money evaluation.

Zharikova and Pashchenko

The impact of rent along with all its
components on expert money valuation of a
land plot can be determined with a formula
developed on the basis of

“Ukrainian land" nature metric model
(Kruchok, 2009; Kruchok, 2001):

PxVy+P xaY)xV —E—1,]xk (1)
0,01DR ’

Ov = [(

Results and Discussion

The calculation of land rent with the
above formula [5] is made on the example of
the 3rd section of 1st field crop rotation in
ERF of Bila
Ttserkva, Kyiv region. The calculations results

educational farms "Svityaz"

are presented in Table 1.

Table 1: Svityaz* ERF of Bila Ttserkva, Kyiv region land plot characteristics

Ne Index Index value

1 Fertility, points 90,8

2 Integral index of physical, chemical and agro-climatic characteristics of 0,874
the land plot, factor

3 Winter wheat yield increase due to applying scientific and technical 30

brogress achievements (considering Pq = 1), ¢/ ha;

4 Distance from the plot to the settlement it relates to, km 0,2

5 Field road condition good

6 Distance from the settlement to the sales market (Bila Tserkva), 1° 4
group of roads

7 Territorial peculiarities of location Bila Tserkva

suburban zone

Town population, thousand people 227
Ecological state satisfactory

10 | Field technological group |

* Authors’ calculations

It is not only this rent calculation that is
important in expert money valuation with
land

rent capitalization method. Equally

important is the choice of reasonable

capitalization rate (the discount rate).
Discount rates for land, depending on the
level of Ukrainian economy development

were grounded by V.0.Melnychuk (2007).
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These rates were used in our calculations. All
the calculations were done in US dollars.
Land
described in Table 1, is based on the version
of "Ukrainian It
194.84 S ha' and the land plot expert money
valuition is 4059.17 $ ha! (formula 2).

rent, gained by the land plot

lan-2" with formula. is
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O = [(9O,8>< 0,25+0,875x 30)><15,76— 338,38 238123]X1 — 405917
’ 0,048 (2)

Thus, we can conclude that the land plot decreases, its land rent and expert money
is highly fertile. If the land plot fertility valuation (formula 3) are affected negatively.

o - [(60x0,25+0,875x 30)x15,76 — 297,32 185381 _ 348750
" 0,048 (3)

Technological rent is essential in and the high level of economic development
agriculture. Widespread use of scientific and provides lower interest rates (formula 4):
technical progress increases the land rent,

0, - [(90,8x0,25+ O,875><502)><0125£i76—408,83—399,07]><1 _ 997300

Redistributive rent is important in products results in withdrawing the rent
Ukrainian agriculture. Outrunning prices for portion and a corresponding reduction in the
industrial  agriculture production tools assessed value of agricultural land (formula
compared with the prices for agricultural 5):

0, - [(90,8><O,25+0,875><30321218—380,68—159,87]><1 _ 318125

The distance of the land plot from The following changes occur with the
the settlement also affects land rent and distance increasing from 0.2 to 10 km
hence land’s expertly monetary assessment. (formula 6):

0, - [(90,8x 0,25+ 0,875x 30())><0145é76 —388,75-204,46]x1 _ 369368

As the distance to market grows from 4 to in Bila Tserkva suburban area, the land rent
30 km the land rent reduces as well (formula would decrease (formula 8):
7) and If the evaluated land was not located

0, - [(90,8x0,25+0,875x 302)x0145é76— 37425-21424]x1_ .o 201
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[(90,8x 0,25+ 0,875x 30)x 15,00 - 338,38 — 21336]x1

Zharikova and Pashchenko

=378354

0O

Y

The deterioration of the land plot
ecological state reduces rent due to lowering
prices for agricultural products grown in this
region, as well as due to connection with
possible additional costs associated with the
grown products quality control. A significant

deterioration of the ecological condition can

o

0,048

[(90,8x 0,25+ 0,875% 30)x (15,76 —1,58) — ( 33838+ 7,00 )—182,21|x1

cause significant reduction in grown

products species, or land removal from
agricultural use.

The reduction of land rent under the land
state deterioration is

plot ecological

calculated with the formula (9):

= 345146

=

0,048

A Lland plot which is conductive to

cultivation makes significant impact on land

9)

for cultivation). If it belonged to the 4"
Technology Group (the worst), its expertly

rent. The land plot under estimation belongs monetary assessment would be the
to the 1% Technology Group (best convenient following (formula 10):
o - [(90,8x 0,25+ 0,875x 30)x 15,76 — 40556 — 193 26]x1 _ 357680
" 0,048 (10)
Conclusions References
1. The identified above rent types actually Adoratskyyi, V., 1938. Gospolitizdat -

exist and can be determined quantitatively
on the basis of "Ukrainian lan-2" nature
metric model.

2. The impact of rent on land prices and,
consequently, land plots expert money
evaluation is very significant.

3. Supply inelasticity will be an important
factor influencing land plot price, due to the
specifics of land as the product.

4. The

techniques of agricultural

presence of high-precision
land expertly
monetary evaluation is one of the necessary
preconditions for the creation of a civilized
land market in Ukraine. The creation of such
techniques is one of the important directions
for further research in the area of land

relations.
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Ozet

Surekli ya da zaman zaman goérulen ylksek sicakliklar pamugun blyime ve gelismesini etkilemekte,
verimde ciddi azalmalara, biyokimyasal ve metabolik aktivitelerin degismesine neden olabilmektedir.
Sicaklik stresinin zararli etkileri, farkli genetik yaklasimlarin kullanimi ile daha yiiksek sicaklk toleransina
sahip bitkilerin gelistiriimesi sayesinde azaltilabilir. Bu amag igin bitkilerin sicaklik karsisindaki
biyokimyasal ve fizyolojik tepki ve tolerans mekanizmalarinin bilinmesi gerekmektedir. Pamuk sicak iklim
bitkisi olup, iyi bir verim igin ¢ok yiksek sicakliklara gerek yoktur. Erken koza olusum déneminde yliksek
sicakhk ile verim arasinda olumsuz bir iliski vardir. Pamuk gelisim siireci boyunca ylksek sicakliga hassas
olmasina ragmen, Ozellikle generatif donemde hassas olmakta ve ¢iceklenme siiresince gcevresel stres
bitki gelisimini ve verimliligini sinirlayan en dnemli faktor olmaktadir. Bu derlemede sicaklik stresinin
pamuk bitkisinin gelisimine etkileri Gzerinde durulacaktir.

Anahtar Kelimeler: Pamuk, sicaklik, tarak, cicek, koza.

Effect of Heat Temperature Stress on Cotton

Abstract

Constant or sporadic occurrence of high temperatures effecting the growth and development of the
cotton may result in drastic reductions of yield and changes of biochemical and metabolic activities. The
harmful effects of heat stress can be reduced with the use of different genetic approaches to develop
the plants with high temperature tolerances. For this purpose, biochemical and physiological responses
of plants against temperature and tolerance mechanisms must be known. Cotton is a hot climate plant
and there is no need very high temperatures for high yield. There is a negative relationship between
high temperature and vyield during early boll formation period. Despite cotton sensitive to high
temperatures throughout the development process, especially being sensitive in the reproductive stage
and the environmental stress is the most important factor that limiting plant growth and efficiency
during flowering. This review will focus on the effect of heat temperature stress on the development of
the cotton plant.

Key Words: Cotton, heat, brakte, flower, boll.

Giris bulunmustur.  Pamuk  bitkisinin  asiri

sicaklklardan etkilenme derecesi,

Bitkiler ~ideal kosullarda ani hava sicakliklarin olusum hizina, derecesine, etkili

degisiklikleri ile bir sure yiksek sicaklik ve oldugu siireye, bitki gelisme devresine, tir

sogukla karsilasabilirler. Bu sokla karsi ve ceside gore degismektedir (Moraghan ve

karstya kalan bitkiler heniiz tam olarak ark., 1968; Reddy ve ark., 1991).

acitklanamamis bazi mekanizmalarla strese Bazi cevre faktérleri kismen de olsa

kargi koymaya calisirlar. Son yillarda yapilan  jetenilen sekilde yonlendirilebildigi veya sun'i

calismalarda, yiksek sicaklik — sokunda 5150k Karsilanabildigi halde sicaklik icin

bitkilerin 6zel bazi proteinler Urettikleri boyle bir durum séz konusu degildir. Sicaklik
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¢imlenme baslangicindan depolama siiresine
kadar tim hayat devrelerinde pamugun
kalite ve verim unsurlarini etkilemektedir
(Demirbilek ve Ozel, 1998).

Pamukta, gossypium cinsi icerisindeki
turlere iliskin bitkiler; yillik alt ¢ali veya ¢ok
yillk cali ya da agaccik yapisinda olabilmekte
ve yuksek sicaklik istemektedirler. Bununla
birlikte pamuk, sicak iklim bitkisi olmasina
iyi
sicakliklara

bir verim icin c¢ok vyiksek
birlikte

ciceklenme ve erken koza olusum sireci

ragmen,
ihtiyac duymamakla

boyunca verim ve yiksek sicaklik arasinda
negatif bir iliski vardir (Oosterhuis, 1999).
Genel olarak ¢ok yillik bir 6zellik olmakla
birlikte
kaydirarak tek vyillik bir 06zellik gbsteren

yetisme siresini sicak aylara
pamuk genotiplerinin vejetasyon siresi, 80-
240 giin (2.5-8 ay) ve ortalama 120-140 giin
arasinda degisebilmektedir (Oglakgi, 2012).
Genotiplerin, gerek giin ve gerekse gece
sicakliklarina tepkileri farklidir. Bazi genotipler
diusik toprak sicakliginda cimlenip, toprak

ylziine cikabildikleri halde (G. barbadense L.

varyeteleri); bazilan  (G.  hirsutum L.
varyeteleri) disik sicakliklarda
cimlenememektedir. Bazi pamuk tirleri,

sicaga ve kuraga toleransh ve bazilar ise
duyarli olabilmektedir (Quisenberry ve Kohel,
1975).

Bitkinin ayni sicaklik derecelerine glindiiz
de farkli
olmaktadir. Pamuk bitkisi gen¢ donemlerinde
yasli
sicakhklardan daha fazla etkilenmektedir.
bitkilerin kendi
toparlamalari yash bitkilere oranla daha hizli

ve gece gosterdigi tepkiler

donemlerine gore olumsuz

Geng kendilerini

ve saglikh olmaktadir. Pamuk bitkisinin

bliyime ve gelismesi, hem  disuk

sicakliklardan hem de yilksek sicakliklardan
Distik
degismeler

olumsuz yonde etkilenmektedir.

sicakhiklarda meydana gelen

yliksek  sicakhiklarda  meydana gelen
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degismelerden daha etkili olmaktadir. Disuk
sicaklhklarda kuru madde Uretimi az olmakta,
yliksek sicakliklarda ise, asiri  solunum
nedeniyle kuru madde birikimi az olmaktadir.
Optimum dizeyden uzaklastikca gelisme
yavaslamakta, ciceklenme-meyvelenme
gecikmekte ve verim oOnemli derecede
dismektedir.

Pamuk genotiplerinde, generatif gelisme
yoninden, sicaklik ve isiklanma siresine
¢ok genis bir

Upland

genotiplerinden bazilarinin, 30-34 °C gibi

bagh olarak, degiskenlik

bulunmaktadir. pamuk
sicaklik ortami ve kisa giin kosullarinda, ayni
genotiplerin uzun gin kosullarina oranla,
daha fazla tarak olusturdugu; yine upland
pamuklari ile G. barbadense L. tirine iligskin
bazi yabani formlarin, uzun giin kosullarinda,
daha fazla cicek olusturdugu; buna karsilik,
bazi ticari varyetelerin (G. hirsutum L.)
ylksek sicaklik ve uzun gin kosullarinda,
cicek olusturamadigi bildirilmektedir
(Mauney ve Phillips, 1963).

Balls (1919) doksan bes yil 6nce Misir'da
pamugun en iyi 32 °C‘de gelistigini ve 35
°C’nin

oldugunu bildirmistir.

Gzerindeki sicakliklarin zararh
Pamuk bitkisinin taraklanma, giceklenme
ve meyvelenme devrelerinde 38-40 °C’lik
ekstrem sicakliklara rastlaniimaktadir.
Yuksek sicaklik

yogunlugunda; bitki kuru agirligi azalmakta,

ve dusak ]
ancak yaprak alani artmakta, bunun yaninda
yuksek sicaklik (gindiz-gece 30/20°C) ve
yiksek 151k yogunlugunda (75 w/m) bogum,
meyve ve odun dal ile cicek sayisinda artis
gozlenmektedir (Roussopolos ve ark., 1998).

Serin iklim (glindlz-gece 26/16.5°C) ve
yuksek 1sik (75 w/m) kosullarinda ¢irgir
randimani artmakta; buna karsilik, ylksek
(glindiiz-gece 30/20°C)
istklanma (75 w/m) kosullarinda ise lifler kisa,

sicaklik ve fazla

dayanikliliklari yiksek, lif kalinhg fazla ve lif



olgunlugu da c¢ok yiksek olmaktadir
(Roussopolos ve ark., 1998).
Pima pamuk (G. barbadense L.)

genotiplerinin bazilarinda, tarak ve kozalarin
20/30 °C'lik bir
sicakhk rejimine gereksinim oldugu (Hassan

gelismesinde, optimum
ve ark., 2000); bu rejime gore daha disik
veya daha yiiksek kosullarin, generatif organ
gelismesini olumsuz yonde etkiledigi; disuk
kosullarda, blylime ve gelismenin
yavasladigl; daha yiliksek kosullarda, tarak ve
genc kozalarin dokuldigli; ornegin, 32/40
°C’lik, gece/glindiz sicakhk kosullarinda,
taraklarin tamaminin dokildiga; taraklanma
ve ciceklenmenin ilk donemlerinde, 27.7 ile
35 °C'lik (gece/guindliz) sicaklik kosullarinda,
gen¢ koza ve taraklarin dokildigi; buna
karsihk, 22/30 °Clik (gece/gundiz) gibi
optimum sicaklik kosullarinda, tarak ve koza
tutkunluk sayisinin arttigi  belirtilmektedir
(Hassan ve ark., 2000).

Bu derlemede sicaklik stresinin pamuk
bitkisinin
durulacaktir.

gelisimine  etkileri  Uzerinde

Pamugun Sicaklik istekleri

Ekimden sonraki toprak sicaklig;; pamuk
tohumunun hizli bir sekilde gimlenmesi, fide
cikisi ve verimlilik agisindan kritik bir konudur.
Toprak sicakhgina tepki; genotipik 6zelliklere
birlikte,
sirasinda toprak nemi, topragin yapisi ve

gore degismekle tohum ekimi
ekim derinligi ile ekimden birka¢ giin sonra
sicakhgin ani diismesi fide ¢ikis oranina etkili
olabilmektedir. Pamuk tohumlarinin
¢imlenebilmesi icin tohum ekim bdlgesinde
(st 5 cm'lik toprak) toprak sicakliginin en az
12-13 °C’'nin Uzerinde olmasi gerekmektedir.
iyi bir tohum ¢imlenme ve ¢ikis orani igin; Ust
20 sicakligin
18.3°C’nin lizerinde veya 10 gilinlik ¢cimlenme

cm'lik  toprak  zonundaki
sliresinde ortalama 15.6 °C’nin Uzerinde bir

sicakhigin olmasi gerekmektedir (Deter ve ark.,
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1997’na atfen Oglakgl, 2012). Pamuk tohumu
15.6 °C'de gimlenebilmekte ancak, iyi bir cikis
icin pamuk ekimi, toprak sicakligi en az 18 °C
olana kadar bekletilmelidir.

Toprak sisi, fidelerin kokclik ve fide
(hypocotyl)
oranina etkili olmakta ve boylece, fide

sapinin blylime ve gelisme
cikisinin erken ya da ge¢ olmasina neden
olabilmektedir. Genotiplerin toprak Isisina
tepkileri farkhlik gostermektedir. Soguk ve
bir
tohumlari, digerlerine gore daha hizli bir gikis

serin  kosullara tolerant genotipin
gosterebilmekte; dusik sicakliklarda ekilmis
ve gece sicakhginin 12-14 °C'ye distugia
kosullarda, tohum g¢imlenmesi ve fide gikisi
¢ok yavas olmaktadir (Guinn, 1985).

Kokelgln iyi bir sekilde gelisebilmesi igin,
baslangicta hava sicakliginin 33-36 °C ve
¢imlenmeyi takip eden 3-4 giinliik devrede ise,
hava sicakhginin 27 °C dolayinda olmasi
istenmektedir (Guinn, 1985; Leffler
Williams, 1983).

Pamuk tohumu cimlenme sirasinda iki

ve

devrede duslik sicakliklara karsi hassastir. Bu
devreler, tohumun su almaya basladigi ve
metabolik aktivitenin basladig devredir. Bu
devrelerde sicakhgin 10 °C'nin altina diismesi
istenmez. Bu devreler disik sicakliklarda
bir haftalik
devreyi kapsayabilmektedir. ikinci devrede

uzamakta ve ekimden sonraki

meydana gelen Usiime zarari sonucunda
bitkiler daha ilk
ciceklenme gecikmekte, ve

kisa boylu olmakta,
yaprak alani
birinci el kitli orani azalmaktadir (Leffler,
1980; Kerby ve ark., 1989).

% 80 oraninda bir fide ¢ikisi igin toprak
sicakliginin en az 12.8 °C’nin lzerinde olmasi
durumunda; fide cikisi, 26 glinde; 15.6 °C
oldugunda, 17 glinde ve 18 °C oldugunda ise
12 giinde tamamlanmaktadir (Johnson ve ark.,
1959).

Tohum ekiminden 2-3 giin sonra toprak
10 °C'ye azalmasi

sicakhginin dogru



durumunda kokglk zararlanmaktadir. Buna
karsilik, toprak yizeyine ¢ikis yapan fidelerde
de, sicakligin 35-40 °C’ye ulasmasi halinde,
kok hicrelerinde solunum hizlanmakta ve
sicakhgin uzun slrmesi durumunda fideler
solgunluk gostermekte, pamuk fideleri 16
°C’'nin altindaki sicaklik kosullarinda yavas
blylime ve gelisme gostermekte ve 20 °C'nin
altindaki sicakliklarda ise fotosentez aktivitesi
azalmaktadir (Bradow, 1991).

Pamugun ilk gelisme doénemleri (ana sap
uzamasl, yaprak alani gelisimi ve biomass
Uretimi) icin en uygun sicaklik degerleri
giindiz/gece 30/22 °C 'dir. Pamuk bitkisi
30/22 °C'de, 20/12 °C'ye gore dort kati fazla
meyve dali Uretirken, daha az odun dal
1992a).
Lawrence ve Holaday (2000) distk gece

Uretmektedir (Reddy ve ark.,
sicakliklarinda (15 °C dolaylari) yapraklardan
blyime noktalarina génderilen karbonhidrat
miktarinin azalarak, metabolik aktivitenin
sinirlandigini bildirmislerdir.

Taraklanma i¢cin en uygun sicakliklar,
glindiiz 27-30 °C, gece ise 22-25 °C'dir. 21/16
°C'den
taraklanmayi

dustk gundiz/gece sicakliklari

onemli derecede
geciktirmektedir (Moraghan ve ark., 1968).
Govde ve yaprak gelisimi icin optimum
sicaklik 30 °C’dir (Hodges ve ark., 1993).
Sicakliklar 35 °C dolaylarina ulastiginda
gelisim orani ve fotosentez azalmaya baslar
(Bibi ve ark., 2008). Reddy ve ark., (1991)
optimum giindiiz 40 °C, gece 30 °C sicaklik
Upland
pamuklarinin optimum giindiiz 30 °C, gece
20 °C
pamuklara gore toplam goévde biomassinin

kosullarinda yetistirilen

sicaklik  kosullarinda yetistirilen
% 50 dizeyinde azaldigini gozlemlemislerdir.
Optimum sicakliklarin Ustindeki sicakhklar
yaprak alaninda da 6nemli azalmalara sebep
olmaktadir. Ornegin, upland pamuklarinda
yaprak genisligi icin optimum sicaklik rejimi
gindiz 30 °C, gece 22 °C’nin altindaki
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sicakliklardir ve bu sicaklik rejimi asildiginda
yaprak alani azalmaktadir (Reddy ve ark.,
1992c). Reddy ve ark., (1995a) Bibi ve ark.,
(2010) 35 °C’nin
Uzerindeki sicakhklarda yaprak genisliginin

Upland pamuklarinda

onemli dliizeyde azaldigini belirtmislerdir.
Glindlz 35 °C ve gece 21 °C olan sicakhk
yonde
etkilenebilmektedir. Bu olumsuz yénde olan
da vyaslh
bitkilerde, genc bitkilere gore daha az oldugu
belirtilmektedir (Mc Michael ve Powel, 1971).
Sabit 36 °C sicaklk kosullarinda buyatilen
baz

kosullarinda, ¢igeklenme olumsuz

etkilenmenin, olgunlasmis vya

pamuk genotiplerinde; bliyimenin
azaldigi ve vyapraklarda solgunluk oldugu
gozlenmistir.  20/21 °C'lik glindluz-gece
ile 40/32 °C'lik, glunduz/gece
kosullari ve ara rejim kosullarinda yetistirilen
bitkilerde; sicakligin 27 °C’den, 30 °C'ye
¢ikarilmasi durumunda, bitkide, yaprak ¢ikis

kosullari

giin sayisinin (plastoehron) azaldig ve yaprak
blylime orani ile ana sap bogum sayisi ve
bogum uzunlugunda artis oldugu
bulunmustur (Reddy ve ark., 1997).

Koza gelisimi icin en uygun sicaklk, 25 °C
civarindadir (Reddy ve ark., 1999). Kozalar
disik sicakhklara karsi, en fazla cigegin
actigl gin ve 10 ginlik koza devresinde
duyarlidir. Dlslik sicakliklar, koza agirligi ve
tohum sayisini azaltmakta, kisir tohum
sayisini artirmaktadir (Reddy ve ark., 1999).
Gulnlak 20-25 °C

oldugunda, ortalama olgun tohum sayisi %

ortalama  sicaklik
85'den fazla olmasina karsin, 20 °C'nin
altinda olgun tohum sayisi 6nemli derecede
azalmaktadir (Hong ve ark., 1984). Giinluk
ortalama sicaklik 26 °C'den 19 °C'ye dustigi
zaman her 1 °C icin, koza agllmasi 5 giin
(Gou, 1985).
yuksek sicakliklar (40 °C) koza sayisi ve

uzamaktadir Ote yandan,
agirhgini azaltmaktadir.

Bliyiime odalarinda, upland pamugu ile
yapilan bir ¢alismada, bitki boyu ve bogum



sayisl, tarak ve koza sayilarinin, sicaklik
artisina (17.8 °C'den 30.6 °C'ye dogru) bagli
olarak arttigi; ekimden ilk taragin goruldigu
devreye kadar olan glin sayisinin sicaklikla
etkilendigi bulunmustur (Reddy ve ark., 1995
b).

Lif uzunlugu sicaklik

dereceleri, 15 ile 21 °C arasindadir (Gipson

icin en uygun
ve Joham, 1968). Koza gelisiminin ilk 3
haftasindaki orta derecedeki sicakliklar (20-
25 °C) lif uzunlugunda artisa neden olurlar
1984). Lif
olgunlasmasi, 26 °C'ye kadar duzenli

(Hong ve ark, inceligi ve
bir
sekilde artmakta, ancak 32 °C'de dusls
gorilmektedir (Reddy ve ark., 1999).
Pamukta verim, bitkideki koza sayisi ve
agirhg tarafindan belirlenir (Heitholt, 1993).
Bu faktorler,

¢iceklenme orani ve koza

tutumu tarafindan etkilenir. Bu nedenle,
pamuk bitkisi tarafindan (retilen ¢icek ve
kozalarin iklim faktorleri ile iliskisini bilmek
onemlidir. Ciceklenme siiresince en uygun
sicaklik 30/20 °C (glindiiz/gece)'dir. Gunliik
maksimum  sicakligin  yiksek seyretmesi,
pamuk bitkisinde tozlanma ve doéllenmeyi
olumsuz yonde etkilemekte (Kakani ve ark.,
2005); tarak-gicek dokimi (Reddy ve ark.,
1995a)

olmaktadir. Yiksek gece sicakliklari, bitkinin

ile erken olgunlasmaya neden
geceleri stomalarini kapatmasi ve bu nedenle
bitki
sicakhgini artinir. Boylece pamuk bitkisi kendi

kendini serinletememesi nedeniyle,
organizma yapisini korumak icin; depoladig
enerjiyi, solunumunu artirarak harcar. Yuksek
gece sicakliginin bir baska etkisi de polen
kisirhginda gorilir.

Pamugun farkh gelisme donemlerinde
optimum istegin altindaki veya (Ustlindeki
sicakliklara  maruz  kalmasi, gelisme
déneminin kisalmasi veya uzamasina neden
olarak lif verimi ve kalitesinde Onemli
kayiplara neden olmaktadir. Sicakhgin bu

olumsuz etkileri, ekimin zamaninda ve uygun
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sekilde yapilmasi, ekim zamanina uygun cesit

secimi gibi bazi yetistirme teknikleri ile
giderilebilmektedir.
Sicaklik artist  sonucunda (belirli  bir

dereceye kadar, genellikle 30-33 °C); meyve
dali sayisi, tarak sayisi
artabilmektedir.
derecede olusan sicakliklara (35 °C ve Uzeri)

ve koza sayisi
Ancak, genotiplerin asiri

tepkileri farkhlik gbstermektedir.

Sicaklik ile koza ve koza komponentleri (lif
ve tohum) gelismesi arasinda da, yakin bir
iligki
distiginde

bulunmaktadir: Gece sicakhgi
(27 °C'den 11 °Cye)
olgunlagsma siresi azalmakta (45 ginden 31

koza

gine) ve yine ¢ok sicak (35-40 °C) ve kuru
kosullarda, kozalar daha erken devrede
aclimaktadir. Sicakligin 21 °C’'den 30 °C'ye
dogru artisi durumunda, cicek-koza acma

arasindaki  slire  (gin) kisalmaktadir
(Moraghan ve ark., 1968).
Bunun vyaninda, c¢icek-koza acma

arasindaki silire, kozalarin, ciceklenme ve
meyvelenme devresinin erken veya gec
bagli
degismekte; ciceklenme baslangicinda olusan

devrelerinde  olusumuna olarak
kozalarda siire azalmakta ve buna karsilik
ciceklenmenin 9. 10. 11. ve 12. haftalarinda
olusan kozalarin agilma sirelerinde ise 15-16
gunlik  bir  sire uzunlugu

¢ikabilmektedir (Young ve ark., 1980).

Lifin uzama suresi ve lifte seltloz birikim

ortaya

miktari da, sicakhktan etkilenebilmektedir.
Glindlz 24 °C ve gece 10 °C gibi serin blylime
ve gelisme ortaminda, glindiiz 29 °C ve gece
16 °C gibi ihman kosullara gore, lifte seliiloz
birikme orani azalmaktadir (Mc Michael ve
Powell, 1971).

Glnluk ortalama sicakliklarin azalmasi ile
lif uzama siresi artmakta, lif uzunlugu, lif
uniformitesi ve dayanikliigi gibi 6zellikler
olumsuz yonde etkilenmektedir.

Bitki gelisim doneminde, kuru ve sicak
rizgarlar,

yapraklardan hizli su kaybina



neden olmakta ve bdylece yaprak, tarak,
hatta
ve

kozalar
bitki
girmektedir. Hasat zamani, kuvvetli riizgarlar,
katl
birlikte olan rlzgarlar ise daha fazla kitlu

cicek ve (kGguk elma)

dokiilmekte susuzluk stresine

pamugun dokilmesine ve vyagisla

pamuk dokiimiine neden olabilmektedir.

Yiiksek Sicakligin Bitki Gelisimi ve Biiyiimesi
Uzerine Etkisi

Cimlenmeden c¢icek olusumuna kadar
olan tim vejetatif gelisme sireclerinde
1994). Pamuk
gelisimi  maksimum sicakliklarda hizli bir
sekilde artar (Reddy ve ark., 1996). Sicaklk;
¢imlenme, cikis ve sonraki bitki gelisimi,

sicakhk etkilidir (Paulsen,

meyve olusumu ve nihai verim (zerine
hayati rol oynamaktadir. Ekimden sonraki
toprak sicaklig; pamuk tohumunun hizli bir
sekilde cimlenmesi, fide cikisi ve verimlilik
agisindan kritik bir konudur (Kerby ve ark.,
1989; Steiner ve Jacobsen, 1992). Kokler
saplara gore daha dusitk optimum (30 °C)
sicaklik araliginda gelisir.

Bitki basina odun ve meyve dali sayisi
sicakhk  tarafindan  Onemli  derecede
etkilenmekte, yiksek sicakliklar meyve dali
olusumunu azaltmakta, odun dali sayisini ise
arttirmaktadir. Sicakligin 30 °C’den 40 °C’ye
ctkmasi meyve dali sayisini % 50 oraninda
arttirdigi gérilmustir. Bununla birlikte tarak
ve koza sayilar sicakhk 35 °C’'den 40 °C’ye
ciktiginda asiri sekilde azalmaktadir (Reddy
ve ark., 1996).

Sicaklik stresi altinda pamugun normal
biylime ve gelisimini sinirlayan faktorler
pamugun fizyolojisi Gizerine bir¢ok olumsuz
etki yapar. Ornegin, 35 °C’nin Uzerindeki
sicakliklarda fotosentez c¢ok duyarli hale
Pamuktaki
klorofil icerigini diisirmekte (Snider ve ark.,
2009; Snider ve ark., 2010),

batinltginia daslirmekte (Bibi ve ark., 2008)

gelmektedir. yiksek sicaklik

membran
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ve fotosolunumu yikseltmektedir (Perry ve
ark., 1983).
Arastirmalar, yiksek gece

sicakliklarinin solunum miktarini arttirdigini

pamukta
ve vyapraklardaki ¢o6ziilebilir karbonhidrat
konsantrasyonlarini distrdigiini (Arevalo
ve ark., 2008; Loka ve Oosterhuis, 2010),
artirdigini, sonucunda

absisyonu bunun

onemli derecede verim disikliginin

oldugunu gostermistir (Arevalo ve ark.,

2008).

Yiiksek Sicaklik ve Generatif Gelisme

Generatif gelisme anthesis (cicek acma)

oncesi ve sonrasinda Ozellikle yiksek

sicakliga hassastir. Ornegin, generatif gelisim
déneminin  her asamasindaki ortalama
sicakliklarin artmasi ile ilk taraklanma, ilk
giceklenme ve ilk acan sayisl
azalmaktadir (Reddy ve ark., 1996). Bunun

ciceklerin

koza

yaninda ana govde uzerindeki
gelisimi ve dikey ciceklenme aralig artan
sicaklik ile azalmaktadir (Hodges ve ark.,
1993). 30 °C'den 40
yikselmesi durumunda meyve dali sayisi
yaklasik olarak % 50 artmaktadir.
taraftan 35
absisyon yiikselmekte, 40 °C’de koza tutumu
sifira yaklasmaktir (Hodges ve ark., 1993).
Ornegin Reddy ve ark. (1991) 30/20 °C
glindiiz/gece Uzerindeki sicakliklarda geng

Sicakligin %C'ye
Diger
%C’nin Ustindeki sicakliklarda

koza ve tarak dokilmelerinin artmasindan
dolay! koza tutkunlugunun 6nemli derecede
(Reddy ve ark.,
(2005) 36/28 °C
maruz kalan

azaldigini
1995a).
gundiiz/gece

bildirmislerdir
Zhao ve ark.
sicakliklarina
pamuk bitkilerinin, 30/22 °C giindiiz/gece
sicakliklarina maruz kalan pamuk bitkilerine
% 70 daha dustuk koza
tutkunlugunu gergeklestirdigini bulmuslardir.

gore yaklasik

Diger taraftan Pima pamuklarinin Upland
Delta tipi pamuklardan yliksek sicakliklara



daha toleransh oldugu gorilmustir (Hodges
ve ark., 1993).

Zamana, slireye ve siddete bagh olarak,
yliksek sicaklik erkek ve disi gametlerin
gelisimi, polen cimlenmesi ve polen tiipliniin
gelismesini durdurarak doéllenmeyi
sinirlandirabilmektedir (Hedhly ve ark., 2009;
Zinn ve ark., 2010).

Gossypium hirsutum’un generatif gelisme
doneminde tam ciceklenme glinl kritik bir
siregtir. Sabahin erken saatlerinde (07-11
saatleri) beyaz renkteki c¢icekler acar,
tozlasmadan sonra yarim saat igerisinde
(Pundir, 1972). G.

hirsutum’larda tohum olusumu polen tipi

¢imlenme gergeklesir

gelisimi ve ovul’'un dollenmesi arka arkaya
12-24
doéllenme gorilmektedir.

gerceklesmekte ve saat sonra
Bu ylzden tam
ciceklenme doneminde herhangi bir abiyotik
stress stigmadan ovule polen tlpl gelisimini
engellemekte olup dollenmeyi kisitlamakta
ve dolayisiyla verimi diisirmektedir.

Tam g¢iceklenmede agik olan stigmalarin
tozlasmasi stigma (izerindeki antherlerin
acilmasi ve olgun polen tanelerinin serbest
Yuksek

antherleri

birakilmasi ile gergeklesmektedir.

sicaklklarda pamuk
Generatif organlarin
polen

tanelerinin yiiksek sicaklik durumuna olan

acilmayabilmektedir.
sicakhk stresine olan hassasiyeti
hassasiyetine atfedilmistir (Mascarenhas ve
Crone, 1996). Disi organlarin aksine degisik
turlerin olgun polen taneleri sicaklik stresine
uyum saglamamaktadir. In vitro calismalari
pamugun polen gimlenmesinin optimum 28-
37 °C arasinda oldugunu gostermistir (Kakani
ve ark., 2005). Yaz sicakliklarinda optimum
sicakliklarin Gzerindeki durumlarda pamugun
polen c¢imlenmesinin olumsuz etkilenmesi
beklenmektedir.

Olgun polen tanelerinin yiksek sicakliga
olan yetersiz tepkilerinden dolayi son in vitro
calismalari polen tipl uzunluklarinin yiksek
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sicakhiga tepkileri Gzerine odaklanmistir (Liu
ve ark., 2006). Ornegin Burke ve ark., (2004)
bazi G. hirsutum c¢esitlerinin polen tip
gelisimleri icin optimum sicakliklarin 28-32 °C
arasinda oldugunu belirlemislerdir. Barrow
(1983) pamuk polenlerinin yiiksek sicakliga
olan tepkisini degerlendirdigi calismasinda,
canli polen boyama, polen ¢cimlenmesi, polen
disicik
yumurtaliga girisini incelemistir. Arastirici,

tiplinin  stigmaya, borusu ve

canlilik ve ¢imlenebilirliginin 40 °C’ye kadar ki

sicakliklarda on uygulamalar ile
etkilenmedigini gostermistir. Pamukta
maksimum glnlik sicakliklar; ciceklenme

periyodu sliresince polen tlipt gelisimi icin
siklikla optimal sicakliklari asan ve 6gleden
sonra 38 °C Uzerindeki sicakliklar oldugu
tespit edilmistir.

Sicaklik
karbonhidrat dengesinde 6nemli degisimler

stresi; generatif organlarda
ile sonuglanmakta, ylksek sicaklikta zayif
generatif gelisime sebep olmaktadir.

Pamukta generatif organlarda
karbonhidrat dengesi; lUreme organlarinin
basarisini 6nemli derecede etkilemektedir
(zhao ve ark., 2005; Snider ve ark., 2009) G.
hirsutum’da karbonhidratlarin ¢ogu koza
gelisimi icin gereklidir (Ashley, 1972,
Woullschleger ve Oosterhuis, 1990).

Snider ve ark. (2010) disik dollenmenin
sicaklik

¢Ozilebilir karbonhidrat ve ATP igerigi, diislik

stresi altinda pistilde  distk

fotosentez oranlari, distk verim miktari ve
yapraklardaki dusilik toplam klorofil icerigi ile
iliskili oldugunu belirtmislerdir.

Poliaminler, yiksek sicaklik stresi altinda
giceklenme  ve  tohum olusumunun
distsiinde 6nemli rol oynamaktadir. Bibi ve
ark. (2007) sicaklik ile poliamin arasinda
negatif  korelasyon

oldugunu, pamuk

ovaryumundaki poliamin iceriginin artan

kanopi sicakligl ile distiginl bildirmislerdir.

Yiksek sicakhk kosullarinda tohum



dollenmesi O6nemli derecede diismds,

putrescine’in  disaridan uygulanmasi ile
onemli derece yikselmistir (Bibi ve ark.,
2010). Arastiricilar; putrescine’in giceklenme
doneminde disaridan uygulanmasinin
pamukta muhtemel ylksek sicaklik stresini
diizeltebilecegini bildirmislerdir.

Yiksek sicaklik kiiresel 1sinma konusunda
artan endise ile birlikte pamuk gelisimi,
blylimesi ve verimini olumsuz
etkilemektedir. Bu durum ticari cesitlerde
sicakliga toleransa dikkat ¢ekmistir. Bir ¢ok
arastirict  pamukta  genetiksel  sicaklik
toleransi ile ilgili bilgi yayinlamistir (Taha ve

ark., 1981; Cottee ve ark., 2007; Snider ve

ark., 2010). Islahgilar yilksek sicaklik
toleransini artirarak Pima pamuklarinda (G.
barbadence L.) verimleri artirmislardir

(Kittock ve ark., 1988). Bununla birlikte
Upland pamuklarinda (G. hirsutum L.) ise
ylksek sicakhga toleransta disik oranda
gelismeler saglanmistir. Bu probleme yonelik
muhtemel ¢6zim, Ornegin Giliney Meksika
gibi ekstrem sicaklik kosullarinda yetistirilen
pamuk alanlarindan toplanan kalitsal genetik
materyalin kullanimi olabilir. Bibi ve ark.
(2010),
pamuk tiplerinin (G. hirsutum L. race Palmeri,
P1681044) 4 Orta-giiney Upland
cesitlerinden (Tamcot Sphinx, FiberMax
960BR, Stoneville 474, ve Deltapine 444BR)
onemli

Meksikanin Oaxaca sahili yabani

ticari

derecede  sicakliga  toleransli

oldugunu belirtmislerdir. Kalitsal olarak G.
irki

cesitlerden yiiksek sicaklik stresine onemli

hirsutum race olan Palmeri, ticari

derecede daha toleranslidir. Test edilen ticari
cesitler arasinda, sadece Tamcot Sphinx
ylksek sicakliga biraz tolerans gostermistir.
Modern eski

cesitler cesitlerle

kiyaslandiginda c¢evresel stres kosullarina
daha hassas olduklarindan dolayi yildan yila
verimler tahmin

degisen verdigi

edilmektedir.
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Yiiksek Sicakhgin Verim Uzerine Etkisi

Pamukta vyiksek sicakhk verimi ¢ok
onemli derecede etkilemekte (Wanjura ve
ark., 1969), kiitli pamuk verimi ile yiksek
sicaklik arasinda negatif iliskinin oldugu
bilinmekte ve yildan yila degisen pamuk
verimleri, pamuk {Ureticilerinde en bulyilk
kaygly! olusturmaktadir. Bu durum tahmin
edilemeyen mevsimsel sicakliklarin degisimi
ile iliskilendiriimektedir (Oosterhuis, 1999).
Oosterhuis (yayinlanmamis) dogu
Arkansas’da pamukta ciceklenme sonrasi
katld haftalik

maksimum sicakliklar ile kiyaslamis, ortalama

verimlerini ortalama

maksimum sicakliklarin ciceklenme
32
durumunda verimde o6nemli dusuUslerin
oldugunu bildirmistir. Reddy ve ark. (1996)

sicakliklarin yaklasik olarak 29 °C’nin Uzerine

doéneminde °C'nin  Gzerine ¢ikmasi

¢tkmasi halinde meyve verimliliginde keskin
disuslerin oldugunu bildirmislerdir.

Gin boyunca ortalamalarin Uzerindeki
karbonhidrat
olusumunu dusirmekte (Bibi ve ark., 2008)

sicakliklar  fotosentez ve

ve yliksek gece sicakhlari da solunumu

artirarak mevcut karbondihratlari
distrmektedir (Gipson ve Joham, 1968; Loka
2010).

tohum olusumu, kiclk koza ebati, koza

ve Oosterhuis, Bu durum dislk
basina tohum sayisi ve tohum basina Iif
sayisinda diistsle sonuglanmaktadir (Arevalo
ve ark., 2008). Koza sayisi ve ebati yilksek
sicaklik tarafindan olumsuz etkilenmektedir.
Yiksek sicaklik altinda koza tutkunlugunun
onemli derecede distligl gorilmis (Reddy

ve ark., 1999; Zhao ve ark., 2005) ve
pamugun verim unsurlarinda  sicakhk
hassasiyetinin en o6nemli faktér oldugu

bildirilmistir. Ornegin, Reddy ve ark., (1991)
30/20 °C’nin
sicakliklarinda genc¢ kozalar ve taraklarin

Uzerindeki  giindiz/gece

dokilmelerinden dolayr 6nemli derecede



diistk koza tutkunlugunun meydana geldigini
gozlemlemislerdir. Artan sicakliklar ile koza
tutkunlugunun c¢ok hassas oldugu ve koza
26.6 °C’nin
sicakliklardan olumsuz yonde etkilendigi

tutkunlugunun Gzerindeki

goralmastir (Reddy ve ark., 1995a).
Son zamanlarda, Zhao ve ark. (2005)

36/28 °C giindiiz/gece  sicakliklarinda
yetistirilen pamuk bitkilerinin  30/22 °C
gindiiz/gece  sicakliklarinda  yetistirilen

pamuklara gore yaklasik % 70 distk koza
olustugunu bulmuslardir. Bu calismada cicek
tomurcuklarinda dislik yapisal olmayan
karbonhidrat igerikleri ile yliksek absisyon
oranlari arasinda glicllii korelasyonun oldugu
bulunmustur. Pamuk bitkisi ¢ok yillik ve
diizensiz (indeterminate) blylime yapisindan
dolayi kisa sireli stres donemlerini telafi
edebilmekte, yetistirme sezonunda
ciceklenme déneminde sicakhklardaki boyle
degisimler bazi c¢iceklere imkan vererek,
sicaklik zararindan kagmasi ile bazi kozalarin

olusumuna imkan vermektedir.

Sonuglar

Pamuk  bitkisinin asiri sicakliklardan
etkilenme derecesi, sicakliklarin  olusum
hizina, derecesine, etkili oldugu sireye,

bitkinin gelisme devresine, tlr ve ¢eside gore
degismektedir.
Pamugun farkli gelisme dodnemlerinde
optimum istegin altindaki veya Ustlindeki
sicakhklara  maruz  kalmasi, gelisme
doéneminin kisalmasi veya uzamasina neden
olarak lif verimi ve kalitesinde oOnemli
kayiplara neden olmaktadir.
Pamuk veriminin artirilmasi igin gen
kaynagi gelistirmede fizyolojik, biyokimyasal
ve molekiler

dizeydeki arastirmalarla

pamuk genotiplerinin  ylksek  sicakhk

toleranslarinin belirlenmesi ve gelistirilmesi
onemli olacaktir.
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Sicaklik stresinin zararli etkileri, farkl
ile daha

ylksek sicaklik toleransina sahip bitkilerin

genetik yaklasimlarin kullanimi

gelistirilmesi sayesinde azaltilabilir.
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Ozet

Kefir, bakteri ve mayalarin etkileriyle kefir daneleri igcinde simbiyotik birlesmesi ile olusan fermente bir
st Granaddar. Kefir, agizda hissedilen kdpirici etkisi, tipik maya tadi ve kendisine has belirli aromalari
ile bilinir. Kefir fermentasyonun ana drinleri icecegin vizkozitesini, asitligini ve disik alkol igerigini
gosteren laktik asit, etanol ve karbondioksittir. ikincil bilesenler ise aroma kompozisyonuna katkida
bulunan, diasetil, asetaldehit, etil alkol ve aminoasittir. Kefir, viicudun temel fonksiyonlari ve cgesitli
faaliyetlerini stirdirmesi icin gerekli olan yararli bakterileri, mayalari, vitamin, mineral ve esansiyel
aminoasitleri icermektedir. Ayrica, Bi1, Bi2 vitamini, kalsiyum, folik asit, biotin, fosfor ve K vitamini
bakimindan zengin bir kaynaktir. Kefirde bulunan laktoz siite gére daha azdir. Bu nedenle kefir laktoz
intoleransi olan kisiler icin iyi bir diyet kaynagidir. Bu ¢alismada kefirin 6zellikleri, saglik Gzerine etkileri,
kefirin yogurt, dondurma, peynir ve bazi st triinlerinde kullanim olanaklari arastiriimistir.

Anahtar Kelimeler: Kefir, fonksiyonel gida, kefir yogurdu, kefir dondurmasi, kefir peyniri

Kefir and Some Products Made of Using Kefir

Abstract

Kefir which is formed with bacteria and yeasts symbiotic merger in kefir grains is fermented milky
beverage. Kefir is known effervescent effect in mouth, taste of typical yeast, specific flavors. Main
products of kefir fermentation are lactic acid, ethanol and carbondioxide which demonstrate viscosity,
acidity and low alcohol content of product. Secondary components are diacetyl, ethyl alcohol and
aminoacid which contribute flavor composition. Kefir contains required useful bacteria and yeasts,
vitamins, mineral and essential amino acids for maintaining essential functions and various activities in
body. It’s rich resource in terms of By, B1z, calcium, aminoacids, folic acid, vitamin K and also it’s great
biotin and phosphorus source. Kefir has less lactose than milk so kefir is favorable source for the person
that has lactose intolerance. In this research, features of kefir, effects on health, utilization possibility of
kefir for yogurt, ice cream, cheese and kefir-based drinks are mentioned.

Keywords: Kefir, functional food, kefir yogurt, kefir ice cream, kefir cheese

Giris tanimlanir ve genellikle fermente igecekler,
yogurt ve kefir formunda tiiketilir (Ozer ve
Kirmaci, 2010).

Tirk Gida Kodeksine gore kefir,

Gegtigimiz son bir ka¢ yilda, fermente
sitli  iceceklerin  tlketiminin  probiyotik
iceriginden dolayr insan saghgina olan

fermentasyonda spesifik olarak Lactobacillus

faydasiyla iliskilendirildigi icin tiketiminde kefiri, Leuconostoc, Lactococcus ve

artis  meydana  gelmistir.  Probiyotikler Acetobacter cinslerinin degisik suslari ile

genellikle viicuda alindiklarinda saglga laktozu fermente eden  (Kluyveromyces

ararh etki saglayan canl mikroorganizmalar .
y glay g marxianus) ve etmeyen mayalari

olarak tanimlanir. Bu mikroorganizmalarin .
g (Saccharomyces unisporus, Saccharomyces

bircogu laktik asit tireten bakteriler olarak cerevisige ve Saccharomyces exiguus) iceren
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starter kdltirler ya da kefir danelerinin
kullanildigi  fermente siit Urinl olarak
tanimlanir (Tlirk Gida Kodeksi, 2009).

Kefir iyi
hissetmek' anlamina gelen Tirkce ‘de 'keyif'

kelimesi icildikten sonra
sozclginden turemistir (Lopitz-Otsoa ve
ark., 2006; Tamime, 2006). Kefir, kefirin
danelerinde dogal olarak bulunan bir dizi
mikroorganizma ¢esitliliginden elde edilen
laktik asit, asetaldehit, asetoin, etanol ve
diger fermentasyon yan Uriinlerinden dolayi
essiz duyusal Ozelliklere sahip rahatlatic
fermente sit Grinidir (Glzel-Seydim ve
ark., 2011). Fermentasyon sirasinda laktik
asit bakterileri laktoza, laktik asite ve diger
aroma bilesenlerine  donistr, laktozu
fermente eden mayalar CO, ve az miktarda
etanol Uretir. (Lopitz-Otsoa ve ark., 2006;
Ertekin ve Glzel-Seydim, 2010; Rattray ve
O’Connel, 2011).

Ulkemizde kefir gecmiste sadece evlerde
yapilip
kefirin Uretimi

tiketilmekteydi. Ginimuzde ise

endustriyel dizeyde olup
sade, cilekli, orman meyveli, balli-muzlu gibi
cesitleri oldugu gibi yag icerigi azaltilmis light
formu da markette ve internet ortaminda
satisa
pazarda kefir birasinin lretimi baslamis ve
tiketicilere sunulmustur (Anonim, 2015a).
Kefirin gida olarak kullaniminin yaninda
de

yayginlasmistir. Yerel pazarlarda kefir sabunu

sunulmustur.  Ayrica uluslararasi

kozmetik sektoriinde kullanimi
satisa sunulmustur. Bunun yani sira balli
kefirli sabun gibi cesitleri de bulunmaktadir.
Hem cilt besleyici hem de tedavi edici 6zelligi
nedeniyle son vyillarda kullaniminin hizla
artmasiyla birlikte bir¢cok Unli kozmetik
firmalari da kefir sabunu igerikli Urlnler
Uretmeye baslamislardir. Yapilan
arastirmalar sonucu kefir sabununun hig bir
zararinin olmadigi tespit edilmis faydalari ise

onaylanmistir (Anonim, 2015b).
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Kefir Danesinin Yapisi ve Kefirin Bilesimi
Kefir; kefir
fermantasyonu sonucu ilk kez Kafkasya’'da

sutlin daneleri ile
Elbrus daglari eteklerinde Uretilmistir. Kefir
danesine “Peygamber darisi” denmektedir ve
degisen
boyutlarda olup mini karnabahara
benzemektedir. (Wang ve ark., 2008). Kefir

danesi polisakkarit, az miktarda da yag ve

1-2 mm’den 3-6 mm’ye kadar

kazein icerir (Magalhaes ve ark., 2011).
Mikroorganizmalar dane iginde simbiyotik
bu
danelerden mikroorganizmalar sit ortamina
gecerek
Kefir danelerinde laktik asit bakterilerinin

halde yasamaktadirlar. Site katilan

fermantasyonu gerceklestirirler.
yani sira, asetik asit bakterileri ve mayalar da
mevcuttur (Ozden, 2008). Bu bakteri ve
mayalar, “kefiran” denen jel kivaminda bir
polisakkarit matriks icine gomili olarak
bulunurlar (Wang ve ark., 2008).

Kefirin bilesimi, kullanilan sutln
ozelligine,  kefir  kdltlirinid  olusturan
mikroorganizmalarin  ¢esitliligine,  kefirin

yapim teknolojisine, yapim sirasinda sitin
mayalanma sicakhigina, bekleme siiresine,
yapimdan icilinceye kadar gegen

siireye bagli olarak degismektedir (Ozer ve

sonra

ark., 2013). Kefirin kimyasal bilesimi Cizelge
1’de belirtilmistir.

Kefirin Saglik Uzerine Etkileri
Kefir;
antitimoral

antibakteriyel, immunolojik,
ve
dolayi

Ayrica

hipokolesterolemik
bir

bir

kanser

etkisinden cok faydali sut

arintddar. dinyanin cok

bolgesinde tuberkiloz, ve

gastrointestinal rahatsizliklarda destek tedavi
amacli olarak genis capta kullaniimaktadir
(Cevikbas ve ark., 1994). Kefirin mide ve
pankreas bazi salgilarini

gibi organlarin

artirdigi gibi sinirsel rahatsizliklara,

istahsizliga ve uykusuzluga karsi iyi geldigi de
bilinmektedir. Kefir icerdigi esansiyel amino



asitlerden triptofan yaninda Ca ve Mg

minerallerinden de zengin olmasi sinir
sistemini rahatlatmasinda etkili rol oynar
(Anonim, 2013a).

Kefir granillerinde bulunan

mikroorganizmalar laktik asit, antibiyotik ve
bakteriyosin Ureterek bozulmaya neden olan
ve patojen mikroorganizmalarin gelismesini

Esmek ve Glizeler

raporlar da sunulmustur (Micheli ve ark.,
1999; Liu ve Lin, 2000). Ulkemizde de kefirin
tedavi edici Ozelligi Uzerine yapilan bir
arastirma sonucunda 25-65 yaslari arasinda
100 kiside 6-9 ayhk kullanim sonucunda
% 100,

sinirsel

bozukluklarinda
% 60-70,
depresyonlarda % 50-80, yliksek tansiyonda

bagirsak
uykusuzlukta

Onlerler. Bunlara ilave olarak kefiranin % 30-50 oraninda diizelme saptanmistir.
(grantlleri saran polisakkarit matriks) kendi Kefir kullananlarin % 70’inin kullandiklari
basina  antimikrobiyal, antimikotik ve diger ilaglari  biraktiklari  agiklanmigstir
antitimoral  oOzelligi oldugu konusunda (Anonim, 2011).

Cizelge 1. Kefirin Kimyasal Bilesimi (Renner ve Renz, 1986; Halle ve ark., 1994)

icerik 100 g icerik 100 g

Enerii 65 kcal Vitaminler mg

Yag % 3.50 A 0.06

Protein % 3.30 B1 0.04

Laktoz % 4.00 B2 0.17

Su % 87.50 Bs 0.05

Sut Asidi g 0.80 Karoten 0.02

Etil Alkol g 0.90 B12 0.50

Laktik Asit g 1.00 Niasin 0.09

Kolestrol mg 13.00 C 1.00
Esansivelamino asit g D 0.08
Triotofan g 0.05 E 0.11
Fenilalanin+tirozin g 0.35 Mineral Maddeler g

Losin g 0.34 Kalsivum 0.12

Isoldsin g 0.21 Klorid 0.10

Treonin g 0.17 Fosfor 0.10
Metionin+sistin 0.12 Magnezyum 0.12

Lisin 0.27 Potasyum 0.15

Valin 0.22 Sodyum 0.05

iz elementler Aromatik Bilesikler

Demir mg 0.05 Asetaldehit

Bakir ug 12.00 Diasetil

Molibden ug 5.50 Aseton

Manganez ug 5.00

Cinko mg 0.35
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kefir
amaciyla kefir ile yapilan bazi siit Grinlerinin
yapilisi Kefir farkli
hazirlanmistir ve cekiciliginin artmasi icin

Asagida, tiketiminin arttirilmasi

verilmistir. formlarda

farkl katkilar eklenmistir.

Kefir Kullanilarak Uretilen Siit iiriinleri

Kefir
peynir,
Bunlarin yani sira kefir kremasi, eksi krema,

kullanilarak yogurt, dondurma,

tarhana gibi Urunler Gretilebilir.
kefir kaymagi, kefir tereyagi, kefirli soslar
(dereotlu, enginarli vs.), kefir bazl icecekler,
milkshake, smoothieler (elma, muz, portakal,
mango vs.), aromali kahveler gibi sit Grlnleri
ve sUt drdnleri ihtiva eden

Uretilmektedir (Anonim, 2015g).

tranler

Kefir Yogurdu

Geleneksel sit driinlerinden olan yogurt
icerdigi
mikemmel bir gida maddesidir (Sahan ve

besin maddeleri  yoninden
Say, 2003). Yogurt farkli yag oranlarindaki
sitlin (yagl, az yagh, yagsiz) laktik asit treten
bakteriler, Lactobacillus delbrueckii subsp.
bulgaricus ve Streptococcus thermophilus
tarafindan fermente edilmesiyle olusur.
Bunlara ek olarak baska bakteriler de kiltire
eklenebilir. (Kurmann ve ark., 1992; Tamime
ve Robinson 2007).

Yogurt, sitlin fermantasyonu sonucu
kazeinden meydana gelen pihtinin, siitin
midede olusturdugu pihtidan daha kigik ve
daha yumusak olmasi nedeniyle hazmi kolay
bir Grinddr. Ayrica yogurttaki bakteriler siit
proteinlerini  kismen parcgaladiklari igin
viicutta bu proteinlerin sindirimini yapan
enzimler daha etkin galisarak yogurdun daha
kolay sindirilmesini saglar. (Glven ve Karaca,
2003)

Zaman igerisinde yogurt sirekli olarak
daha cezbedici hale getirmek ve besin
degerini etkilerini arttirmak adina degisime
Mishra, 2011).

ugramistir (Routray ve
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Glnlmduzde kefir kiltira kullanilarak kefir
yogurdu Uretilmistir. EndUstriyel anlamda da
kefir yogurdunun uretimi baglamis ve ‘Yofir’
adinda bir piyasaya
sunulmustur (Anonim, 2015c).

firma tarafindan

Kefir yogurdunun yapim asamalari:

ilk olarak siite 90°C’de 15-20 saniye
pastorizasyon islemi uygulanir. Daha sonra
st 43-45°C'ye kadar sogutulur. Siite % 5
oraninda kefir kiltirt ilave edilir ve 41-43
°Cde 34 birakilir.
inkiibasyon isleminden sonra +4°C’de 1 giin

saat inkiibasyona
depolandiktan sonra tliketime hazir hale
gelir (Glizeler ve ark., 2015).

Kefir Dondurmasi

Dondurma; sut ve drdnleri, stabilizor,
emiilgator, tatlandirici ve bazen de lezzet ve
renk veren maddelerden olusan karisimin
degisik dlzeylerde islenmesiyle elde edilen
bir
tiketilmesinin yani sira kolay sindirilmesi,

sit Urindddr. Dondurma  zevkle

enerji vermesi, vitamin ve mineral
maddelerce zengin olmasi sebebiyle 6nemli
bir gida maddesidir (Glzeler ve Yasar, 2009).

Gunlimlzde sevilerek tiketilen st
Urlnlerimizden biri olan dondurma yogurt,
kefir gibi fermente st Urtnleri kullanilarak
Ulkemizde kefir

dondurmasinin heniiz endistriyel dizeyde

Uretilmektedir.

dretimi olmamasina ragmen
kefir

yapilmaktadir.

baslamis
‘Kefi’
dretimi

irlanda’da markasiyla
dondurmasinin
Kefi'nin vanilyali, ahududulu, seftalili gibi
cesitleri piyasayada bulunmaktadir.
(Anonim, 2015d)

Amerika’da ¢ikolata cipsli-ahududulu,
limon-yaban mersinli, kahveli, elmali-targinh
kefir
sunulmus ve halkin begenisini kazanmistir.

(Anonim, 2013b).

dondurmasi gibi cesitleri tliketime



Kefir icecekleri

Kefir Kullanilarak Uretilen Peynir Alti Suyu
Icecegi

Peynir alti suyu, peynir yapimi sirasinda
¢okelmeden ve st kazeininin ayrilmasindan
sonra kalan sividir. Bu yan {riin yaklasik
olarak st hacminin %85-90'ini olusturur ve
sttln besin 6gelerinin % 55’ini elinde tutar.
Bu besin ogelerinden en c¢ok bulunanlari
laktoz (% 4.5-5 w/v), ¢ozilebilir protein (%
0.6-0.8 w/v), yaglar ve mineral tuzlardir
(Dragone ve ark., 2009). Peynir alti suyunun
fazla miktarda olusu ve igeriginde organik
madde bilesenlerinden dolayi ¢evre kirliligi
yaratmaktadir (Smithers, 2008). Peynir alti
suyunun degerlendirilmesi hem cevre
kirliliginin 6nline gececektir hem de sttgllik
yan Urinlerinden en 6nemlilerinden birinin
degerlendirilmesi saglanacaktir (Guimaraes
2010). alti

suyundan kefir Gretmek alternatif bir yol

ve ark., Bu amagla peynir
olarak duslinlilmustir (Magalhaes ve ark.,
2010).

Peynir alti suyun yapim asamalari asagida
belirtmistir:

Sit ve Kasar peynirinden arta kalan peynir
alti suyu 90 °C’'de 25 dakika pastorize edilir,
20 °C'ye alti
filtrasyon islemi uygulandiktan sonra % 50

sogutulur. Peynir suyuna
sit, % 50 peynir alti suyu alinarak % 2 kefir
kiiltiri ilave edilir. icecek 25 °C’de 48 saat
inkiibasyona birakilir. inkiibasyon sonunda
hazirlanan icecek tiketime hazir hale gelir.

Arzu edilirse meyve suruplari, bal, kakao,

cikolata gibi maddeler eklenerek lezzet
arttirilabilir (Esmek, 2014).
Kefir Tarhanasi

Geleneksel gidalarimizdan  biri  olan

tarhana; bugday unu, yogurt, maya, cesitli

sebzeler ve  baharatlarin kanistirilip,
yogrulmasi sonucunda olusan hamurun
fermente edildikten sonra  kurutulup,
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bir
Uretiminin  kolayhgi

ogutilmesiyle elde edilen gida

maddesidir. Tarhana,
yaninda ucuz, dayanikli ve besleyici olmasi
yaygin
tiketilmektedir. Yogurt ve tahillar tarhana

nedeniyle Ulkemizde olarak
Uretiminde kullanilan baslica ham maddeler
olup, bunlarin c¢esit ve miktarlari bolgeden
bolgeye degisiklik gostermekte ve dolayisiyla
tarhananin bilesimi de kullanilan maddelere
gore degismektedir (Akbas ve Coskun, 2006)

Canakkale Onsekiz Mart Universitesine
bagli Meslek

tarhananin beslenmedeki 6nemini biraz daha

Biga Yiksekokulunda
artirmak adina tarhanada yogurt vyerine
besleyici ve fonksiyonel bir 6zellige sahip
fermente st Gridnd olan kefirin kullanimi

arastinimistir. Kefir  tarhanasi icerik
bakimindan un, sogan, domates, biber
salcasinin yani sira diger tarhanalardan farkli
olarak patates, havug, kereviz, keten
tohumu, kefir ve kefir peyniri icerdigi
belirtilmistir.

Kefir tarhanasinin tretiminde kullanilacak
baharatlar (nane, baharat gesnisi, kirmizi tatli
toz, biber, sarimsak tozu) domates ve biber
salgasl, keten tohumu, kefir peyniri ve kefir
ilave

karistirma kazanina alinir. Bunlara

olarak tarhanada kullanilacak sebzeler
(kereviz, havug, sogan, patates) 6giitliciiden
gecirilip, kazana ilave edildikten sonra lyice
karistirilmis hamur i¢ malzemesinin Uzerine
alinir. Hamur orta sertlige ulasana kadar un
eklenir ve mayalanmaya birakilir. Mayalanma
suiresince her giin kontrol edilen hamur
karistirilarak kabarmasi azaltilir ve civiklasan
hamura yine orta sertlige ulasana kadar un
ilavesi yapilir. Bu islem ortalama 1 hafta
sirer ve hamurun kabarmasinin bitimiyle
mayalanma siiresi tamamlanir ve kurutma
islemine gecirilir. Yeterli oranda kurumus
hamur pargalari akiskan bir un seklini almasi
icin ince oOgltlclden gecirilir ve ambalajla
islemi gerceklestirilir (Anonim, 2015e)



Kefir Peyniri

Peynir, sttdn peynir mayasi veya zararsiz
organik asitlerin etkisiyle pihtilastiriimasi,
degisik sekillerde islenmesi ve bu arada
stzllmesi, sekillendiriimesi, tuzlanmasi,
bazen tat ve koku verici zararsiz maddeler
katilmasi ve c¢esitli slire ve sicakliklarda
elde edilen

olgunlastiriilmasi  sonucunda

besin degeri ylksek bir st dranadar

1995).
mineral

(Yetismeyen Sutlin  bilesimindeki
yag,

kalsiyum ve fosfor minerallerini ve Ozellikle

protein, maddeler 06zellikle
yagda eriyen A, D, E, K vitaminleri ve suda
eriyen B2 vitamini basta olmak lizere
vitaminleri konsantre bir sekilde yapisinda
peynir,
Ustin olmasi ve zevkle tiketilmesinden
dolayi yas
beslenmesinde biyilk dneme sahiptir (Elmali
ve Uylaser, 2011).

Kefir peynirinin yapimi igin; siit 60°C'ye

bulunduran beslenme degerinin

toplumun  her grubunun

isitilir. Sat  hafifce karistinllirken  kefir de
yavasca sabit
kanstirilir. Hizlh karistirmamaya ve olusan

akis  hizinda eklenerek
pihtinin pargcalanmamasina 6zen gosterilir.
Pihtilar bu islem ile peynir alti suyundan
ayrilmaya baslar. Peynir alti suyunun berrak
olmasi gerekir. Eger peynir alti suyu berrak
olmazsa ya sicaklik arttirilir ya da bir miktar
kefir ilave edilir. Bu islem peynir alti suyu
berraklasincaya kadar devam edilir. Pihtilar
bir filtre Bu pihti

icerigindeki fazla suyun akmasi icin peynir

yardimiyla ayrilir.
bezine alinir. 15 dakika stizme islemine tabi
tutulur. Daha sert yapida peynir istenirse
slire uzatilabilir. Yukarida belirtilen sekilde
elde edilen krem kefir peynirine arzu edilirse,
pul biber, dereotu ve sogan tozu; zahter ve
kavrulmus susam; feslegen ve kurutulmus
domates ilave edilerek de farkli lezzetler elde
edilebilir. (Anonim, 2015f).
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Kefir Siirkdi

Surk, Hatay’da mahalli olarak Uretilen bir
sit Urintdir. Uretimi genellikle kéylerde
veya yoredeki kiiglk isletmelerde
gerceklestirilmektedir. Arapca’da “cokelek”
anlamina gelen sirk, asitligi ilerlemis sttiin
yaylk alti

sonucunda elde edilen ¢okelekten vyapilir.

veya ayraninin  kaynatiimasi
Cokelek elde edildikten sonra igerisine ¢orek
kekik (zahter),

kirmizibiber, kimyon, kisnis, kiiciik Hindistan

otu, karabiber, karanfil,
cevizi, mahlep, nane, tarcin, yenibahar ve
zencefil gibi baharatlar ile sarimsak ve tuz
katilarak iyice kanistirihr. Hazirlanan bu
karisima armut (konik) sekli verildikten sonra
Uzerine tiilbent ortllerek 3-4 gilin goblge bir
yerde kurutulur. Bu sekilde hazirlanan sirk
20-25 glin bekletilip

kiflendirildikten sonra tuketilir. Geleneksel

taze olarak veya

bir siit GrlnG olan slirk, ayran ¢okeleginden
Ancak
armuda benzeyen sekli, kirmizimsi rengi ve

hazirlanan kuruta benzemektedir.

yapiminda baharat kullanilmasi nedeniyle
kuruttan farkliik gosterir. Yukarida Uretim
sekline gore cokelek yerine orta sertlikteki
kefir peyniri kullanilarak da kefir strki elde
edilebilir (Durmaz ve ark., 2004).

Sonuglar

iyi bir beslenmede siit ve siitten yapilan
bir yer tutmaktadir.
Teknolojik gelismelerle beraber gida lizerine

drinler  6nemli
yapilan bilimsel calismalar artmakta ve giin
gectikce fonksiyonel gidalara ilgi artmaktadir.
Sat kefir,
probiyotik  oOzellikleriyle

Urlnlerinden fonksiyonel ve
bir

icecektir. Ulkemizde, siit ve diger sit triinleri

mucizevi

gibi kefirin de tiketimi yeterli degildir. Kefirin
halkin
ve tuketimi

onemi  konusunda her kesimi

bilinglendirilmeli arttirilmasi

konusunda galismalar yapilmahdir.
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HARRAN TARIM ve GIDA BiLIMLERi DERGISI
Yayin ilkesi ve Yazim Kurallan

Harran Tarim ve Gida Bilimleri Dergisi tarim alanindaki bilimsel ¢alismalari kisa slirede yayinlayarak
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yazar(lar)a aittir. Yayin Kurulundan kaynaklanan basim hatalari icin diizeltme yayinlanabilir.
Dergimizin ulusal ve uluslararasi diizeylerde daha iyi bir yere gelebilmesi icin konu ile ilgili web
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Hayoglu, i., Celik, S., Tirkoglu, H. 2010. Giineydogunun vazgecilmezi: Meyan Serbeti. 1.
Uluslararasi Adriyatik’'ten Kafkaslar’a Geleneksel Gidalar Sempozyumu, 15- 17 Nisan, 1037-
1038s. Tekirdag.

f. Kaynak Web sayfasi ise,

Anonim, tarih. Web linki. Erisim: tarih

g. Kaynaklar alfabetik siraya gore diizenlenecektir.

9.

Makale yaziminda “Uluslararasi Birim Sistemi” (SI)’ye uyulmahdir. Buna gore; g/l yerine g I,
mg/l yerine mg I'* ya da ppm kullanilmalidir. Yizde ifadeler aciklayici olmahdir. Ornegin %3
yerine %3 (w/v), %3 (v/v), %3 (w/w) gibi.

Yayina kabul edilen makalelerin Son Diizeltmelerinde Dikkat Edilecek Hususlar

Makalenin Kenar bosluklari; sol, sag, alt ve Ust- 3 cm olmalidir. Sayfa yapisi 21 cm*29.7 cm kagit
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tek siitiin); sorumlu yazar e-mail adresi satiri ile Ozet arasinda, Anahtar kelimeler ile ingilizce
baslik arasinda iki bosluk birakilarak (10 punto, tek satir, diiz ve tek siitun) yazilmalidir. Ozet,
Anahtar kelimeler, Abstract, ve Key words paragraf yapilmadan koyu yazilmaldir. Anahtar
kelimeler ve Key words diiz ve sola dayali yazilmalidir.

Key words ile ana metin (Giris) arasinda iki satir bosluk birakilmalidir. Ana metin giris ve
boliminden itibaren cift sttlin ve sttun araliklari 0.7 cm olmalidir. Metin yaziminda 11 punto
Calibri yazi karakteri kullanilarak yazilmali, satir baslari ilk satir girintisi 0.5 cm olmaldir. Metin
ana baslklari 11 punto Calibri (ilk harf blyilk, koyu) kullanilarak yazilmalidir. Alt bashklar 11
punto italik ve normal yazilmalidir. Metin ana basliklari, metin baslangici ve sonunda olmak
Uzere 1’ er bosluk birakilmalidir. Cizelge basliklari gizelgenin Ustiinde sekil basliklar ise sekil
altinda 11 punto (asili), ilk harfleri biylk yazilmahdir. Satir araliklari 1.15 olmalidir.
Cizelge-sekillerden 6nce ve sonra bir satir bosluk birakilmalidir.

Yayinlanmasina karar verilen eserler, sadece sekilsel olarak, yukarida yer alan bilgiler
dogrultusunda vyeniden dizenlenmeli, yazar(lar)ca herhangi bir eklenti ya da c¢ikartma
vapilmamalidir. Makale icerisinde, dergi basildigi haliyle, goriinen hatalarin sorumlulugu
yazar(lar)a aittir. Yayin Kurulundan kaynaklanan basim hatalari igin ise diizeltme yayinlanabilir.
Eserlerin tim sorumlulugu vyazarlarina aittir. Eserler bilim etigi ilkelerine uygun olarak
hazirlanmali, gerekliyse Etik Kurul Raporu’ nun kopyasi eklenmelidir.
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