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Fasulyede (Phaseolus vulgaris L.) Farkhh Azot Dozlarimin ve Bakteri Asillamasi-
nmin Tane Verimi ve Verim Ozellikleri Uzerine Etkileri
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Bu arastirma, farkli azotlu giibreleme ve bakteri asilamasinin Alberto fasulye ¢esidinde bazi
tarimsal ozelliklerine ve tane verimine etkilerini belirlemek amaciyla 2016 yilinda Konya ili
Altinekin ilgesi ¢ift¢i tarlasinda yiiriitiilmiistiir. Tarla denemesi “Tesadiif Bloklar1 Deneme”
desenine gore 3 tekerriirlii olarak kurulmustur. Denemede kontrol (No + Bakterisiz), N1 dozu
(ekimde 2,5 kg/da saf azot), N, dozu (ekimde 5 kg/da saf azot), N3 dozu (ekimde 2,5 kg/da saf
azot ve ¢iceklenme donemi 2,5 kg/da saf azot), N4 dozu (ekimde 5 kg/da saf azot ve ¢igeklen-
me donemi 2,5 kg/da saf azot), Bakteri (sadece bakteri uygulamasi), Bakteri + Ny dozu (ekimle
2,5 kg/da saf azot + Bakteri) ve Bakteri + N, dozu (ekimle 5 kg/da saf azot + Bakteri) uygula-
malart yer almistir. Denemede azotlu giibre olarak Amonyum Siilfat formu kullanilmustir.
Varyans analizi sonuglarina gore amino asit uygulamalari arasinda arastirmada yiiz tane agirli-
81 hari¢ incelenen tiim 6zelliklerde farkliliklar istatistiki olarak 6nemli tespit edilmistir. Dene-
me sonucunda farkli dozlarda uygulanan azot dozlarimin ve bakteri uygulamalarinin Alberto
fasulye ¢esidininde nodiil sayisi 13.20 (Kontrol) ile 19.47 adet/bitki (Bakteri + N, dozu), bitki
boyu 56.53 (Kontrol) ile 91.20 cm (N3 dozu), bakla say1 12.47 (Kontrol) ile 17.60 adet/bitki
(N2 dozu), baklada tane sayisi 4.13 (Bakteri) ile 6.27 adet (N4 dozu), bitkide tane sayisi 53.53
(Bakteri) ile 103.73 adet (N4 dozu), tane verimi 257.94 (Kontrol) ile 461.17 kg/da (N2 dozu),
yiiz tane agirligi 34.21 (Bakteri + N, dozu) ile 37.16 g (N3 dozu), % 23.99 (N; dozu) ile 24.87
(Bakteri + N, dozu) ve protein verimi 23.99 (N; dozu) ile 24.87 kg/da (Bakteri + N, dozu)
arasinda degisim gostermistir. Sonug olarak c¢aligmanin bir yillik olmasi nedeniyle kesin bir
sonug Onerilmeyecek olmasina ragmen, fasulye yetistiriciliginde yiiksek tane verimi elde
edilebilmesi i¢in ekimde 5 kg/da N uygulamasinin 6nerilmesinin daha uygun olacagi kanaatin-
deyiz.

The Effects of Seed Yield and Yield Components of Different Nitrogen Doses
and Inoculation of Rhizobium on Bean (Phaseolus vulgaris L.)
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Present research was realized in farmer trial located in Altinekin Town Konya City to evaluate
effect of different nitrogen doses and bacteria inoculation on some agricultural characteristics
of Alberto bean variety during 2016 growing period. Field trial was set up according to “Ran-
domized Blocks Design” by 3 replications. Applications was; control (Ng + No bacteria), N3
dose (2,5 kg da™ nitrogen on sowing), N dose (5 kg da™ nitrogen on sowing), N3 dose (2,5 kg
da™* nitrogen on sowing and 2,5 kg da™ nitrogen on flowering), N, dose (5 kg da™ nitrogen on
sowing and 2,5 kg/da nitrogen on flowering), Bacteria (only bacteria application), Bacteria +
N; dose (2,5 kg da™ nitrogen on sowing + Bacteria) and Bacteria + N, dose (5 kg da™ nitrogen
on sowing + Bacteria) in the trial. Ammonium Sulfate form was used as fertilizer in the re-
search. Results of variance analyze showed that all the different nitrogen doses and bacteria
inoculation was significant for all the investigated characteristics except for one hundred seeds
weight. Following ranges were detected; 13.20 (Control) - 19.47 total/plant (Bacteria + N,
dose) for nodule number, 56.53 (Control) - 91.20 cm (N3 dose) for plant height, 12.47 (Control)
- 17.60 total/plant (N, dose) for number of pod, 4.13 (Bacteria) - 6.27 (N4 dose) for number of
seed per pod, 53.53 (Bacteria) - 103.73 (N4 dose) for number of seed per plant, 257.94 (Con-
trol) - 461.17 kg da™ (N dose) for seed yield, 34.21 (Bacteria + N dose) - 37.16 g (N3 dose)
for one hundred seeds weight, 23.99 % $N1 dose) - 24.87 % (Bacteria + N dose) for protein
ratio and 23.99 (N; dose) - 24.87 kg da™ (Bacteria + N, dose) for protein yield, respectively.
Consequently, as the research was based on one year trial; it is not exact but may be suggested
that 5 kg da™ of nitrogen application on sowing is feasible to get the highest seed yield in bean
farming.

* Sorumlu yazar email: eceyhan@selcuk.edu.tr



92

Altunkaynak and Ceyhan / Selcuk J Agr Food Sci, (2018) 32 (2), 91-98

1. Giris

Fasulye, nohut, mercimek, bezelye, bakla ve boriil-
ceyi icine alan yemeklik tane baklagiller binlerce yildir
insan beslenmesinde kullanilmaktadirlar. Hayvansal
proteinlerin ¢esitli nedenlerle yeterince saglanamadigi
yerlerde, dengeli bir sekilde beslenebilmek icin bitkisel
protein kaynaklarma basvurulmaktadir. Bu agigin ka-
patilmasinda da yemeklik baklagiller olduk¢a 6nemli-
dir (Adak, 2014). Baklagiller, igerdikleri vitaminler ve
ozellikle potasyum, fosfor, kalsiyum ve demir gibi
mineraller bakimmdan da olduk¢a zengindirler ve
yiiksek oranda diyetsel lif icerirler (Peksen ve Artik,
2005). Insan ve hayvan beslenmesinde, 6zellikle hubu-
batlar ile birlikte ¢ok iyi tamamlayici diyet iiriinleri
olarak kabul edilen baklagiller, besleyici degerlerinden
dolayr gelismis {lilkelerde de diyet programlarinin
o6nemli bir pargasmni olusturmaya devam etmektedirler
(McPhee ve Muehlbauer, 2002). Bunun nedeninin de
baklagillerin yiiksek oranda mutlak gerekli lizin (lysi-
ne) aminoasidi icermeleri ve kolestrol seviyelerinin
diistikligii gibi bazi besin zelliklerinin daha belirgin
olarak ortaya ¢ikmaya baslamasi seklinde ifade edil-
mektedir. Diinyada insan beslenmesindeki bitkisel
proteinlerin %22’si, karbonhidratlarin %7’si, hayvan
beslenmesindeki proteinlerin %381 ve karbonhidratla-
rin %5°1 yemeklik baklagillerden saglanmaktadir. Boy-
lece, bilesiminde %18-31.6 oraninda protein bulundu-
ran yemeklik tane baklagiller, tilkelerin beslenme soru-
nunun ¢dziimiinde ve beslenmedeki protein agigmin
giderilmesinde daha etkin ve ekonomik bitki grubunu
olusturmaktadir. Diger bir ifadeyle baklagiller, diinya-
da 2 milyar insanin protein kaynagidirlar (Adak ve
ark., 2010).

Fasulye diinyada ekim alani ve iiretimi yoniinden
baklagiller igerisinde ilk sirada yer almaktadir. Kuru
tane yaninda taze sebze olarak da yaygin bir sekilde 2
tiiketilmektedir. Diinyada kuru fasulye ekim alanlari
yaklagik 29 milyon ha, iiretimi 23 milyon ton ve verimi
ise 800 kg/ha dolaylarindadir (FAO, 2016). 2016 yili
istatistiklerine gore fasulyenin Tiirkiye'deki ekim alani
91 bin ha, kuru fasulye iretimi 215 bin ton ve birim
alandan alinan tane verimi ise 238 kg/da'dir. Ulkemiz-
de kuru fasulye tariminin en yaygin oldugu iller sira-
styla Konya, Karaman, Erzincan, Nigde, Nevsehir,
Samsun ve Kahramanmaras’tir (TUIK, 2016).

Azot, bitki gelismesinde dolayisi ile insan ve hay-
van yasaminda ¢ok Snemli bir yere sahip makro besin
elementidir. Bitkilerce topraktan alinan besinlerden en
¢ok gereksinim duyulani azottur. Ciinkii azot bitkide
protein, amino asit, amid, niikleik asit, klorofil gibi
onemli fonksiyonlar1 bulunan organik bilesiklerin yapi-
sina girmektedir (Miiftioglu ve Demirer, 1998).

Fasulye bitkisi, diger baklagiller gibi Rhizobium
bakterileri ile simbiyotik yasama ozelligine sahip ol-
makta ve bu ozelligi ile koklerinde olusan nodoziteler

araciligiyla da, havanin serbest azotundan yararlana-
bilmektedir. Rhizobium’lar ile yemeklik baklagiller
arasinda gerceklesen ortak yasam ile baklagillerin
topraga kazandirdiklar1 azot miktar1 bitki cinsi ve gevre
kosullarina gore degismekle beraber, yilda genel olarak
5-20 kg/da dolaylarindadir (Sehirali, 1988). Sarioglu ve
ark. (1993) biyolojik yolla baglanan azot miktarmin
yilda yaklagik 175 milyon ton oldugunu ve bunun
%50’sinin baklagil Rhizobium birlikteligi tarafindan
saglandigini bildirmektedir.

Atmosferde en yiiksek oranda (%78) bulunmasina
ragmen eksikligi en ¢ok goriilen azot, bitkilerin en
fazla ihtiya¢ duydugu besin elementlerinden biridir.
Azot, tiim canlilarin 6nemli yapisal unsurlarimin bile-
simi olarak kabul edilen proteinin yap1 tasidir. Ayni
zamanda klorofil, enzim ve vitaminlerinde yapisinda
yer alan Onemli bir besin elementidir. Ancak, bazi
bakteriler (Rhizobium, Clostridium, Azotobacter, Kleb-
siella, Bacillus, Amylobacter), mavi-yesil algler (Ana-
baena, Nostoc, Calothrix, Oscillatoria) ve mantarlar
(Mycorhiza) disinda, bitkiler dahil higbir canli, azotu
dogrudan kullanma yetenegine sahip degildir. Rhizo-
bium bakterileri konak segici olup, Fabaceae familya-
sindaki bitkilerle birlikte bulunur ve bu bitkilerin kok-
lerinde nodiiller olusturarak azot fiksasyonunu gergek-
lestirirler (Ozturan Akman, 2017).

Baklagillerde azot fiksasonu, nodiil denilen yumru-
cuklar vasitasiyla olmaktadir. Bitkilerde azot iiretim
birimleri olarak gorev yapan nodiillerin olusumu ve
fonksiyonlarini yerine getirebilmesi, bitkinin ve etra-
findaki bakterilerin genetik yapisi ve ortam kosullar1 ile
yakindan ilgilidir. Biyolojik azot fiksasyonunun etkin
olarak kullanilmasi durumunda, baklagil bitkileri kok-
lerinde yasayan Rhizobium bakterileri araciligiyla at-
mosfer azotundan faydalanmakta, bunun sonucunda
daha az azotlu giibre uygulamasiyla tarimsal iiretim
yapmak miimkiin olmaktadir. Daha az azotlu giibre
kullanimi hem ekonomik hem de ekolojik yonden yarar
saglamaktadir (Kilig, 2014). Bu nedenlerle, Konya
kosullarinda kuru tane {iiretimi amaciyla fasulyenin
uygun bicimde azotlu giibrelenmesi, bolgede kuru
fasulye tarimmin bugiinkiinden daha fazla yayginlasg-
masina ve fasulye kalitesinin artirilmasma katkida
bulunacaktir. Bu amagla aragtirmada, Konya kosulla-
rinda bodur karakterdeki, Kinal fasulye ¢esidinin bak-
teri asilamasi ve azotlu giibrelemesi ile tane verimi ve
verim komponentleri tespit edilecektir.

2. Materyal ve Yontem

Denemenin yiiriitiildiigii 2016 yilina ve son 16 yil-
lik (2000 — 2015) ortalamalara ait bazi iklim degerleri
Cizelge 1’de verilmistir. Vejetasyon siiresinde Konya
ili Altinekin ilgesinde ortalama sicakhk 21.1 °C’dir.
Arastirma yilinda, ayn1 donemde gergeklesen ortalama
sicaklik ise 20.4 °C’dir. Uzun yillara gére, Konya ili
Altinekin ilgesinde denemenin yapildigi aylardaki
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sicaklik 2016 yilinda daha diisiik gerceklesmistir. Arag-
tirmada 2016 yilinda diisen toplam yagis 158.4 mm
olup bu deger uzun yillar 6lgiilen yagis degerlerinin
oldukga iistiinde gerceklesmistir (55.2 mm). Vejetas-
yon siiresince yagislarm dagilimi Mayis ve Eyliil ayla-
rinda daha fazla olmustur. Yagislar kisa zamanda ve
yogun sekilde diistiigiinden etkili bir yagis olmamustir.
Nisbi nem, uzun yillarin ortalamasindan daha yiliksek
olarak gergeklesmistir.

Cizelge 1

Deneme alaninin topragi tinli bir biinyeye sahip
olup, organik madde muhtevasi orta (%2.01) seviyede-
dir. Kire¢ muhtevast bakimindan yiiksek olan topraklar
(%38,62), alkali reaksiyon gostermekte (pH = 7.68)
olup, tuzluluk (%0.0222) problemi yoktur. Toprakta
elverigli potasyum 147.94 kg/da ile yiiksek iken fosfor
8.67 kg/da ile orta seviyededir.

Konya ili Altinekin ilgesinde 2016 yil1 vejetasyon siiresi ve 16 yillik (2000 — 2015) rasatlara ait meteorolojik degerler*

Aylik Ortalama Sicaklik (°C)

Aylik Toplam Yagis (mm)

Aylik Ortalama Nisbi Nem (%)

Aylar

2000 -2015 2016 2000 -2015 2016 2000 -2015 2016
Mayis 16,2 15,0 31,5 74,5 56,4 62,0
Haziran 21,0 21,2 37,4 29,4 47,6 47,0
Temmuz 25,0 23,6 71 21,3 39,5 39,9
Agustos 24,1 24,1 6,8 1,4 41,1 44,3
Eyliil 19,0 18,1 20,4 31,8 48,0 46,7
Toplam/Ort. 21,1 20,4 103,2 1584 46,5 48,0

*Degerler Konya Meteoroloji Midiirliigiinden Alinmustir.

Konya ekolojik sartlarinda farkli dozlarda uygula-
nan azot dozlarmimn ve bakteri uygulamalarmm fasul-
yede (Phaseolus vulgaris L.) baz1 tarimsal 6zellikleri

lizerine etkilerinin belirlenmesi amaciyla yapilan bu
aragtirmada, tescilli Alberto fasulye cesidi materyal
olarak kullanilmistir (Cizelge 2).

Cizelge 2
Denemede kullanilan gesitlere ait bazi bitkisel dzellikleri
Cesit Ad1 Bitkisel Ozellikler
Albert Yar sarilici, bitki boyu 60-70 cm, bakla agilma yok, siiliiklii, ¢icek rengi beyaz, verim 280-
erto

300 kg/da dermason tipinde, bakla sekli diiz-ucu kivrik, viriis ve bakteriyel hastaliklara daya-

naklidir. Vejetasyon siiresi ortalama 110-120 giindiir.

Bu arastirma, farkli dozlarda uygulanan azot dozla-
rinin ve bakteri uygulamalarinin fasulyede (Phaseolus
vulgaris L.) baz1 tarimsal 6zellikleri lizerine etkilerinin
belirlenmesi amaciyla, 2016 yilinda Konya ilinin Alti-
nekin ilgesi Olmez mahallesinde ¢iftci tarlasinda yiirii-
tilmistir. Arastirma, ‘“Tesadif Bloklart Deneme”
desenine gore ii¢ tekerriirlii olarak kurulmustur. Ekim-
de her bir parselin alant 5 metre uzunlugunda ve 2.5
metre eninde olmak iizere 12.5 m*dir. Deneme her iki
yilda da 8 azot uygulamasi x 3 tekerriir olmak iizere 24
parselden olusmustur. Denemede kontrol (N, + Bakte-
risiz), N; dozu (ekimde 2,5 kg/da saf azot), N, dozu
(ekimde 5 kg/da saf azot), N3 dozu (ekimde 2,5 kg/da
saf azot ve ciceklenme donemi 2,5 kg/da saf azot), N4
dozu (ekimde 5 kg/da saf azot ve ¢igeklenme dénemi
2,5 kg/da saf azot), Bakteri (sadece bakteri uygulama-
s1), Bakteri + N; dozu (ekimle 2,5 kg/da saf azot +
Bakteri) ve Bakteri + N, dozu (ekimle 5 kg/da saf azot
+ Bakteri) uygulamalar1 yer almistir. Denemede azotlu
giibre olarak Amonyum Siilfat formu kullanilmistir.
Ekim Oncesi ayrica dekara fasulye bitkisinin fosfor
ihtiyacini karsilamak amaciyla 6 kg/da saf fosfor (Trip-
le Super Fosfat) uygulamasi yapilmistir. Ekim 25 Ma-
yis 2016 tarihlerinde tavli topraga yapilmistir. Ekimde
her parselde 5 sira olacak sekilde markérle agilan sira-

lara sira arast 50 cm, sira iizeri 8 cm ve ekim derinligi 5
cm olacak sekilde Alberto g¢esidine ait tohumlar elle
ekilmistir.

Bitkilerin ilk gelisme dénemlerinde yabanci otlarla
miicadele etmek ve topragin havalanmasini saglamak
amaciyla 2 defa ¢apalama islemi gergeklestirilmis, yine
iklim sartlart ve bitkilerin su ihtiyaglaria gore 6 defa
sulama yapilmistir. Hasat iglemi 9 Eyliil 2016 tarihinde
her parseldeki bitkilerin %90’ ninm olgunlasip sarardigi
donemde elle gerceklestirilmistir. Deneme parsellerinin
yanlarindan birer sira ve parsel baglarindan ise 50
cm’lik kisimlarm kenar tesiri olarak atilmasindan sonra
4.0 x 1.5 = 6.0 m”lik alanda bulunan bitkiler hasat
edilmistir. Hasat edilen bitkiler baglanmak suretiyle
kurumaya birakilmig ve daha sonra 19 Eylil 2015
tarihinde elle harmanlama islemi yapilarak, harman
sonrasi gerekli dlciimler ve degerlemeler yapilmistir.

Arastirmada bitkide nodiil sayist (adet), bitki boyu
(cm), dal sayist (adet/bitki), bakla sayisi (adet/bitki),
baklada tane sayisi (adet), bitkideki tane sayisi
(adet/bitki), yiiz tane agirlig (g), tane verimi (kg/da) ve
protein verimi (kg/da) (Ak¢in, 1974; Giiliimser, 1981;
Ceyhan, 2004) ve protein verimi (mm) gibi 6zellikler
incelenmigtir (Bremner, 1965; Kagar, 1972). Arastir-
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mada bitkileri iizerinde yapilan gozlem ve Olgiimler
once “Tesadiif Bloklar1 Deneme” desenine gore var-
yans analizine tabii tutulmus ve arasinda % 1 ve en az
%35 Onem seviyesinde varyans bulunan o6zellikler iize-
rinde LSD analizi yapilmis ve gruplandirmalar yapil-
mistir (Yurtsever, 1984; Diizgilines ve ark., 1987). Bu
analiz ve hesaplamalar JUMP paket programlarinda
yapilmistir.

3. Arastirma Sonuglar ve Tartisma

3.1. Nodiil Sayist
Cizelge 3

Alberto fasulye ¢esidinde nodiil sayilarmin bakteri
ve farkli azot dozu uygulamalarina gére degisimi ista-
tistiki olarak 6nemli bulunmustur. Bu amagla hesapla-
nan “F” degeri 27.744 olup, %! ihtimal sinirina goére
istatistiki bakimdan 6nemlidir (Cizelge 3). Bilen (2003)
ve Bildirici (2003) fasulyede yaptiklar1 arastirmalarda
bitkide nodiil sayilari iizerine bakteri ve azot uygula-
masinin etkilerinin 6nemli oldugunu bildirmislerdir.
Ancak Ozturan Akman (2017) ise fasulyede bitkide
nodiil sayilar1 tizerine bakteri ve azot uygulamasinin
etkilerinin énemsiz oldugunu bildirmistir.

Aragtirmada kullanilan Kimali fasulye ¢esidinde farkli aminoasit dozu uygulamalarinda tespit edilen incelenen 6zellikle-

re ait varyans analizi

Varyans Kaynaklari SD Nodiil Sayist Bitki Boyu Bakla Sayisi
Tekerriir 2 0,087 3,547 0,412
Aminoasit 5 15,774** 455,156** 12,405**
Hata 10 0,569 17,215 1,895

Varyans Kaynaklari SD Baklada Tane Sayisi Bitkide Tane Sayist Tane Verimi
Tekerriir 2 0,362 177,882 3843,405
Aminoasit 5 1,878** 1230,415** 14811,346*
Hata 10 0,158 88,470 4074,513

Varyans Kaynaklari SD Yiiz Tane Agirlign Protein Oran Protein Orani
Tekerriir 2 9,226 0,002 223,622
Aminoasit 5 3,665 0,306** 837,351*
Hata 10 5,131 0,002 237,622

*:p<0.05 **:p<0.01

En yiiksek nodiil sayis1 19.47 adet/bitki ile Bakteri
+ N; dozu uygulamasindan elde edilmis olup, bunu
azalan sira ile Bakteri + N; dozu (19.27 adet/bitki),
Bakteri (18.53 adet/bitki), N; dozu (16.60 adet/bitki),
N, dozu (16.40 adet/bitki), N3 dozu (15.73 adet/bitki),
N4 dozu (14.27 adet/bitki) ve Kontrol (13.20 adet/bitki)
parsellerindeki bitkilerin nodiil sayilar1 takip etmistir
(Cizelge 4). Bu arastirmada bakteri uygulamasi ile
Alberto fasulye ¢esidinde nodiil sayisi artmigtir. Ekimle
birlikte azot uygulamalarinda Alberto fasulye ¢esidinde
nodiil sayilar1 kontrole gore artmig ancak giceklenme
baslangicinda uygulanan azot ise nodiil sayisinda
azalmalara neden olmustur. Nodiil sayilarinin bakteri
ve azot uygulamalarina gore farkliliklar gosterdigini
belirten Bilen (2003) ve Bildirici (2003)’nin arastirma
bulgulariyla bizim arastirma sonuglarimiz biiyiik oran-
da paralellik gostermektedir. Bulut (2013) Kantar-05
fasulye ¢esidinde bakteri uygulamasinin bitkide nodiil
sayisint arttirdigmi tespit etmistir. Erman ve ark.
(2009) ise bezelyede Rhizobium sp. bakteri asilamasi-

nin bitkide nodiil sayisint arttirdigini bildirmislerdir.
Yukarida verilen arastiricilarin bulgulariyla bizim aras-
tirma sonuglarimiz arasinda biiyiikk oranda benzerlik
bulunmaktadir.

3.2. Bitki Boyu

Aragtirma sonuglarina gore Alberto fasulye cesi-
dinde bitki boylarmin bakimindan bakteri ve farkl azot
dozu uygulamalarima goére degisimi istatistiki olarak
%1 ihtimal smirma gore istatistiki bakimdan énemlidir
(Cizelge 3). Daha dnce yapilan birgok arastirmada bitki
boyunun bakteri ve azot uygulamalarindan etkilendigi-
ni bircok arastirici tarafindan ortaya koyulmustur
(Sehirali ve ark., 1983; Onder ve Ozkaynak, 1994;
Bozoglu ve ark., 1997; Odabas ve Giilimser, 2001;
Bildirici, 2003; Bilen, 2003). Ancak Kacar (1972),
Bozoglu ve ark. (1997) ve Babaoglu ve ark. (1999) ise
fasulyede bakteri ve azot uygulamalarmin bitki boyu
iizerine etkilerinin olmadigimi bildirmislerdir.

Cizelge 4

Arastirmada farkli aminoasit dozu uygulamalarinin Kinali fasulye ¢esidinde incelenen 6zelliklere ait degerler ve 1sd gruplari
Uygulamalar Nodiil Sayisi (adet/bitki) Bitki Boyu (cm) Bakla Sayisi (adet/bitki)
Konrol 13,20 d 56,53 d 1247 b
N; dozu 16,60 b 76,73 b 12,87 b
N, dozu 16,40 b 8753 a 1760 a
N; dozu 15,73 bc 91,20 a 13,00 b
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Cizelge 4 (Devami)

Arastirmada farkli aminoasit dozu uygulamalariin Kinali fasulye ¢esidinde incelenen 6zelliklere ait degerler ve Isd gruplari

N, dozu 14,27 cd 63,20 cd 16,73 a
Bakteri 18,53 a 62,40 cd 12,87 b
Bakteri + N; dozu 19,27 a 67,47 bc 15,67 ab
Bakteri + N, dozu 19,47 a 71,40 bc 15,67 ab
Ortalama 16,68 72,06 14,61
Uygulamalar Baklada Tane Sayisi (adet) Bitkide Tane Sayisi (adet) Tane Verimi (kg/da)
Konrol 440 b 53,53 ¢ 257,94 ¢
N; dozu 4,67 b 69,20 bc 37344 ab
N, dozu 593 a 101,80 a 461,17 a
N5 dozu 580 a 88,33 ab 449,78 a
N, dozu 6,27 a 103,73 a 447,00 a
Bakteri 413 b 57,27 ¢ 329,94 bc
Bakteri + N; dozu 473 b 59,00 c 351,06 abc
Bakteri + N, dozu 480 b 65,80 bc 401,33 ab
Ortalama 5,09 74,83 383,96
Uygulamalar Yiiz Tane Agirligs (g) Protein Orani (%) Protein Orani (kg/da)
Konrol 34,38 2450 b 63,19 ¢
N; dozu 34,98 23,99 d 89,61 abc
N, dozu 34,64 2402 d 110,77 a
N3 dozu 37,19 24,33 ¢ 10942 a
N, dozu 36,77 24,36 ¢ 108,87 a
Bakteri 35,92 2480 a 81,82 bc
Bakteri + N; dozu 35,58 2450 b 86,02 abc
Bakteri + N, dozu 34,21 2487 a 99,82 ab
Ortalama 34,38 24,42 93,69

Bitki boyu tiim bitkilerde oldugu gibi fasulyede de
morfolojik 6zellikler igerisinde yatmaya dayaniklilik ve
verim unsurlari {izerinde oynadigi rol nedeniyle énemli
verim 6gelerinden bir tanesidir. Cizelge 4.4 incelendi-
ginde en uzun bitki boyu 91.20 cm ile N3 uygulama
dozunda elde edilirken, en kisa bitki boyu ise 56.53 cm
ile Kontrol uygulamasindan elde edilmistir. Arastirma-
da diger uygulamalarin bitki boylar1 bu degerler ara-
sinda yer almig olup ortalama bitki boyu 72.06 cm
olarak hesaplanmustir (Cizelge 4).

Cetin Karaca (2010) Yunus-90 fasulye cesidinde
bakteri uygulamalarinda bitki boyunu 49.08-60.17
arasinda tespit etmistir. Bu arastiricinin sonucu ile
bizim sonuglarimiz benzerlik gostermektedir. Ancak,
bazi arastiricilar fasulye bakteri ve azot uygulamalarin-
da bitki boyunun 39.70-46.50 cm (Karahan, 1997),
40.32-45.55 cm (Babaoglu ve ark., 1999), 31.62- 36.15
cm (Bulut, 2013) arasinda oldugunu belirmektedirler.
Bu arastirmadan elde edilen sonuclar, yukaridaki aras-
tirma sonuglarindan daha yiiksek gerceklesmistir. Bu
farklilik kullanilan fasulye ¢esidinden kaynaklandigi
kanaatindeyiz.

Arastirmada bitki boyu farkli azot ve bakteri uygu-
lamasi ile kontrole gore artmustir. En iyi artig ekim ve
¢iceklenme donemleri olmak iizere iki donemde verilen
azot miktar1 ile olmustur. Ayrica bakteri uygulamasina
ek azot uygulamasi ile de belirli bir artig gézlemlen-
mistir. Azot ve bakteri uygulamasmin fasulyede bitki
boyunu arttirdig1 Babaoglu ve ark. (1999), Odabas ve
Giiliimser (2001), Bildirici (2003), Bilen (2003),
Uyan6z (2007) ve Cetin Karaca (2010) tarafindan bil-

dirmektedir. Bu sonuglar bizim bulgularimizla paralel-
lik gostermektedir.

3.3. Bakla Sayist

Deneme sonuglarina gore bitkide bakla sayist ba-
kimindan bakteri ve azot uygulamalar1 arasindaki fark-
lilik 0.01 diizeyinde 6nemli bulunmustur (Cizelge 3).
Yapilan denemede en fazla bakla sayis1 17.60
adet/bitki ile N, uygulama dozundan elde edilirken, en
az bakla sayis1 12.47 adet/bitki ile Kontrol uygulama-
sindan elde edilmistir. Arastirmada kullanilan diger
uygulama dozlarinin bakla sayilart da bu degerler ara-
sinda yer almis olup ortalamasi 14.61 adet/bitki hesap-
lanmustir (Cizelge 4).

Sehirali ve ark. (1983), Sehirali (1988), Karahan
(1997) ve Ceyhan (2004) fasulyede tane verimini etki-
leyen en 6nemli verim unsurlarindan birisini de bitkide
bakla sayisinin oldugunu bildirmiglerdir. Fasulyede
bitkide bakla sayisinin bakteri ve degisik giibre uygu-
lamalarinda Onder ve Ozkaynak (1994) Konya kosulla-
rinda 18.79 — 26.86 adet/bitki, Karahan (1997) Trakya
kosullarinda 12.30-17.30 adet/bitki, Kagar ve ark.
(2004) Bursa ekolojisinde 10.84-12.74 adet/bitki, Cetin
Karaca (2010) Konya ekolojik sartlarinda 23.46 —
38.70 adet/ bitki ve Bulut (2013) Van sartlarinda 6.13-
8.23 adet/bitki arasinda degistigini tespit etmislerdir.
Yukaridaki arastiricilarin arastirma sonuglari ile bizim
bulgularimiz uyum igerisindedir.

Arastirmada bitkide bakla sayilar1 farkli azot ve
bakteri uygulamasiyla kontrole gore artig gdzlemlenmis
ve en iyi artig bitkiye ekim ve ¢iceklenme zamaninda
verilen azot dozlarinda olmustur. Yine azot ve bakteri
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bitlikte uygulamast ile bitkide bakla sayis1 sadece bak-
teri uygulamasina gore belirli bir artig gézlemlenmistir.
Ayanoglu (1989) fasulyede azotlu giibrelemenin bitki-
de bakla sayisini arttirdigini bildirmistir. Onder ve
Ozkaynak (1994), Karahan (1997), Bildirici (2003),
Bilen (2003) ve Cetin Karaca (2010) yine fasulyede
Rhizobium sp. ile agilama ve giibre uygulamalarmm
bitkide bakla sayisin1 arttirdigini tespit etmislerdir.

3.4. Baklada Tane Saytst

Deneme sonuglarma gore baklada tane sayisi baki-
mindan bakteri ve azot uygulamalar1 arasindaki farkli-
Iik 0.01 diizeyinde 6nemli bulunmustur (Cizelge 3).
Arastirma sonuglarina gore en fazla baklada tane sayisi
6.27 adet ile N4 uygulama dozundan elde edilirken, en
az baklada tane sayisi ise 4.13 ile Bakteri uygulama-
sindan elde edilmistir. Arastrmada kullanilan diger
uygulama dozlarinin baklada tane sayilar1 bu degerler
arasinda yer almis olup ortalamasi 5.09 adettir (Cizelge
4).

Fasulyede baklada tane sayis1 énemli bir verim un-
sur oldugu ve bu ozelligin verim iizerine etkisinin ise
fasulye genotiplerine gore farkliliklar gosterdigini
bircok arastirict tarafindan bildirmektedir (Akgin,
1974; (Akgin, 1974; Bozoglu ve ark., 1997; Ceyhan,
2004). Bu konu flizerine calismalar yapan Karahan
(1997) yaptiklari bir aragtirmada baklada tane sayisini
2.46 — 3.21 adet oldugunu, Babaoglu ve ark. (1999)
baklada tane sayisinin 2.70 — 3.00 adet, Bulut (2013)
ise baklada tane sayisinin 4.03 — 4.23 adet oldugunu
bildirmistir. Bu ¢alismadan elde edilen sonuglar bakla-
da tane sayis1 bakimindan literatiirlerle uyum igerisin-
dedir.

Aragtirmada baklada tane sayisi farkli azot ve bak-
teri uygulamasiyla kontrole gore artis gdzlemlenmis
fakat azotsuz bakteri uygulamasinda azalis gozlemlen-
mistir. En iyi artis bitkiye ekim ve ciceklenme zama-
ninda verilen azot dozlarinda olmustur. Azot ve bakteri
uygulamasi azotsuz bakteri uygulamasina gore artig
gostermistir. Daha once yapilan bir¢ok ¢alismada bak-
teri ve azot uygulamalarinin baklada tane sayisini art-
tirdig1 bildirilmektedir (Onder ve Ozkaynak, 1994;
Bozoglu ve ark., 1997; Karahan, 1997; Babaoglu ve
ark., 1999; Odabas ve Giiliimser, 2001; Bildirici, 2003;
Bilen, 2003; Kacar ve ark., 2004; Cetin Karaca, 2010;
Kiiciik, 2011; Bulut, 2013; Ozturan Akman, 2017).

3.5. Bitkide Tane Sayisi

Yapilan varyans analizi sonuglarina gore bitkide ta-
ne sayist bakimmdan bakteri ve azot uygulamalari
arasindaki farklilik 0.01 diizeyinde énemli bulunmustur
(Cizelge 3). Yapilan bu arastirmada, bitkide tane sayist
en fazla 103.73 adet ile N, uygulama dozundan elde
edilirken, en az 53.53 adet ile Bakteri uygulamasindan
elde edilmistir. Arastirmada kullanilan diger uygulama
dozlar1 bu degerler arasinda yer almis olup ortalamasi
74.83 adet/bitki hesaplanmustir (Cizelge 3).

Fasulyede bitkide tane sayisi verim Uzerine etkisi
olan o6nemli verim bilesenlerinden bir tanesidir
(Ceyhan, 2004). Daha 6nce bu konu Uzerine yapilan
arastirmada, Bulut (2013) Van ekolojik kosullarinda
bitkide tane sayisini 25.08 — 34.76 adet arasinda degi-
sim gosterdigini tespit etmislerdir. Bu sonuglarin bizim
sonuglarimizla uyum igerisinde oldugu gortlmektedir.

Aragtirmada bitkide tane sayisinda en iyi artis bit-
kiye ekim ve ¢iceklenme zamaninda verilen azot dozla-
rinda olmustur. Bulut (2013) yaptig1 ¢alismada bakteri
uygulamasinin bitkide tane sayisini arttirdigini bildir-
mistir. Yine Karahan (1997) ve Odabas ve Giilimser
(2001) azotlu giibrelemenin bitkide bakla sayisi ve
baklada tane sayisi gibi bakla ozelliklerini arttirdigini
tespit etmislerdir.

3.6. Tane Verimi

Yapilan varyans analizi sonuglarina gore tane veri-
mi bakimindan uygulama dozlar1 arasmdaki farklilik
0.05 diizeyinde 6nemli bulunmustur (Cizelge 3). Yapi-
lan birgok arastirmada fasulye bitkisinde tane verimi-
nin bakteri ve azot uygulamalarindan etkilendigini
birgok arastirici tarafindan ortaya koyulmustur
(Sehirali ve ark., 1983; Onder ve Ozkaynak, 1994;
Bozoglu ve ark., 1997; Odabas ve Giiliimser, 2001;
Bildirici, 2003; Bilen, 2003; Cetin Karaca, 2010; Bulut,
2013). Ancak Babaoglu ve ark. (1999) ise fasulyede
bakteri ve azot uygulamalarinin tane verimi iizerine
etkili olmadigini bildirmislerdir.

Arastirmada en yiiksek tane verimi 461.17 kg/da ile
N, dozu uygulamasindan elde edilmistir. Bunu azalan
sira ile N, dozu (449.78 kg/da), N, dozu (447.00
kg/da), Bakteri + N, dozu (401.33 kg/da), N; dozu
(373.44 kg/da) ve Bakteri + N; dozu (351.06 kg/da)
takip etmistir. En diisiik tane verimi ise 257.94 kg/da
ile Kontrol uygulamasindan elde edilmistir. Arastirma-
da bakteri ve uygulama dozlarnin ortalama verimi
383.96 kg/da hesaplanmistir (Cizelge 4).

Onder ve Ozkaynak (1994) Konya sartlarinda
Rhizobium phaseoli ve azotlu giibre uygulamalarinda
fasulye tane veriminin 264.23-358.47 kg/da arasinda
degistigini bildirmislerdir. Kacar ve ark. (2004) Bursa
ekolojik sartlarinda bakteri agilamasi ve azotlu giibre
uygulamasi yaptiklar1 fasulye cesitlerinde tane verimini
65.20-186.90 kg/da arasinda belirlemislerdir. Bulut
(2013) Van ekolojik kosullarinda bakteri ve degisik
giibre uygulamalarinda fasulyenin tane veriminin
105.65-141.33 kg/da arasinda degisim gosterdigini
tespit etmislerdir. Arastirma sonuglar1 tane verimi ba-
kimindan bazi literatiirlerle uyum igerisinde olmamasi,
tane veriminin kiiltiirel tedbirlere, iklim, ekim zamani
ve ¢esitlerin genetik yapilar1 gibi faktorlere bagl olma-
sindandir.

Arastirmada tane verimi farkli azot ve bakteri uygu-
lamastyla kontrole gore artis gézlemlenmis. En iyi artis
bitkiye ekim ve ¢igeklenme zamaninda verilen azot
dozlarinda olmustur. Azot ve bakteri uygulamasi hem
kontrole hem de azotsuz bakteri uygulamasmna gore
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artist gozlemlenmistir. Sehirali ve ark. (1983) fasulye-
de bakteri asilamasi yapilan bitkilerden daha yiiksek
tane verimi aldigini belirtmistir. Onder ve Ozkaynak
(1994) ve Bozoglu ve ark. (1997) bakteri asilamasi ve
azot uygulamasinin fasulyede tane verimini arttirdigini
tespit etmislerdir. Bozoglu ve ark. (1997) yaptiklar
calismada fasulyede bakteri ve giibre (DAP) uygulama-
larmm tane verimini dnemli derecede arttirdigini bil-
dirmiglerdir. Bu aragtirma sonuglar1 ile bizim bulgula-
rimiz biiyiik oranda benzerlik gostermektedir.

3.7. Yiiz Tane Agirligi

Deneme sonuglarina goére yiiz tane agirhigi baki-
mindan genotipler arasindaki farklilik istatistiki olarak
onemsiz bulunmustur (Cizelge 3). Cizelge 5.28 ince-
lendiginde yiiz tane agirhigr en yiiksek 37.19 g ile N3
dozu uygulamasindan elde edilirken, en diisiik 34.21 g
ile Bakteri + N, dozu uygulamasindan elde edilmistir.
Aragtirmada bakteri ve uygulama dozlarinin ortalama
yiiz tane agirligi bu degerler arasinda yer almis, orta-
lama yiiz tane agirligi 34.38 g hesaplanmistir (Cizelge
4).

Diger tiim bitkilerde oldugu gibi fasulye bitkisinde
tane verimini etkileyen en 6nemli verim 6gelerinden
bir tanesi yiiz tane agirhigidir (Akgin, 1974; Sehirali ve
ark., 1983; Ceyhan, 2004). Fasulyede bakteri ve azotlu
giibre uygulamalarinda yiiz tane agirligmi 13.42— 80.60
g arasinda degisiklik gosterdigi birgok arastirici tara-
findan bildirilmistir (Sehirali ve ark., 1983; Onder ve
Ozkaynak, 1994; Bozoglu ve ark., 1997; Bildirici,
2003; Bilen, 2003; Cetin Karaca, 2010; Kiiciik, 2011;
Bulut, 2013; Ozturan Akman, 2017). Bu sonugclarm
bizim sonuglarimizla uyum igerisinde oldugu goriil-
mektedir.

3.8. Protein Orani

Yapilan varyans analizi sonuglarma gore protein
orani bakimindan genotipler arasindaki farklilik 0.01
diizeyinde 6nemli bulunmustur (Cizelge 3). Arastirma-
da en protein orani % 23.99 (N; dozu) ile % 24.87
(Bakteri + N, dozu) arasinda degisim gostermistir (Ci-
zelge 4). Daha 6nce yapilan birgok arastirmada fasul-
yede bakteri ve azot uygulamalarinda tane protein
oranmin % 17.40 ile % 28.00 arasinda degisim goster-
digi ve bakteri ve azot uygulamalarinin protein oranini
arttigmni bildirmislerdir (Sehirali ve ark., 1983; Onder
ve Ozkaynak, 1994; Bozoglu ve ark., 1997; Bildirici,
2003; Bilen, 2003; Cetin Karaca, 2010; Kiigtik, 2011;
Tajini ve ark., 2012; Bulut, 2013; Ozturan Akman,
2017).

3.9. Protein Verimi

Yapilan varyans analizi sonuglarma gore protein
oran1 bakimindan genotipler arasindaki farklilik 0.05
diizeyinde 6nemli bulunmustur (Cizelge 3). Aragtirma-
da en protein oran1 23.99 kg/da (N; dozu) ile 24.87
kg/da (Bakteri + N, dozu) arasinda degisim gostermis-
tir (Cizelge 4). Daha once yapilan birgok arastirmada
fasulyede bakteri ve azot uygulamalarmda protein

verimini arttigini bildirmislerdir (Sehirali ve ark., 1983;
Onder ve Ozkaynak, 1994; Bozoglu ve ark., 1997;
Bildirici, 2003; Bilen, 2003; Cetin Karaca, 2010;
Kiiciik, 2011; Tajini ve ark., 2012; Bulut, 2013;
Ozturan Akman, 2017).

3.10. Sonug ve Oneriler

Konya ili ve ¢evresinde genellikle fasulye yetistiri-
ciliginde yiiksek oranlarda azotlu giibreleme ve f{ist
giibre uygulamasi yapilmaktadir. Bu nedenden dolay
bu ¢alismada ciftcilerin uyguladigi gibi bu calismada
da cigeklenme doneminde azot giibresi uygulamasi
yapilmistir. Bu calismada bakteri uygulamasi yapilma-
yan parsellerde de yiiksek oranlarda nodiil sayilarinin
tespit edilmesi bize bu bdlgede uzun yillardir fasulye
tariminm yapiliyor olmasindan dolay: topraklarda fa-
sulyeye ait Rhizobium ssp. wklarmin bulundugunun
gostergesidir. Sonug olarak bu calismada en yiiksek
tane verimi ekimde 5 kg/da N uygulamasinda elde
edilmistir ve caligmanin bir yillik olmasi nedeniyle
kesin bir sonu¢ Onerilmeyecek olmasina ragmen, bu
denemenin yiiriitiildiigii ve benzer ekolojik sartlarda
yapilacak olan fasulye yetistiriciliginde yiiksek tane
verimi elde edilebilmesi i¢in fasulyede ekimde 5 kg/da
N uygulamasmm Onerilmesinin daha uygun olacag:
kanaatindeyiz.

4. Tesekkiir

Bu calismada sunulan aragtirma sonuglar1 Zir. Yik.
Miih. Ayse OZSOY ALTUNKAYNAK’in Yiiksek
Lisans Tezinden &zetlenmistir.
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Calismada, dogadan toplanmis olan salkimotu (Poa spp.) genotiplerin de yesil
alan ve yem bitkisi olarak kullamlabilirlik bakimindan bazi tarimsal 6zellikler
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In the study, some agricultural characteristics in terms of usability as a green
area and feed plant in the bluegrass (Poa spp.) Genotypes collected from nature
have been determined. Genotypes superior to these characteristics were select-
ed. The selected genotypes are the genotypes of six different bluegrass within
the scope of TUBITAK project numbered 1130919. These species are Poa
angustifolia L., Poa annua L., Poa compressa L., Poa pratensis L., Poa sterilis
Bieb. And Poa trivialis L.. by evaluating the obtained data, the genotypes of
the pasture and forage crops were investigated and their potential for use in the
green field was investigated and genetic materials with basic data for breeding
studies were obtained. In these plants, herbal and agricultural properties for
two purposes including grass and forage plants were examined. Observations
and measurements were made in 2016. There are differences between genoty-
pes and poa genotypes in terms of some trait sexamined. The large variation of
these differences increases the chances of choosing the plants with the approp-
riate characteristics desired for breeding. As a result of the study, superior-
specific poa genotypes were identified that could be used in future breeding
trials.
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1. Giris

Giinlimiizde diinya niifusunun ortalama artis hizi
%1.7" dir. Gelecekte niifus hizla artmaya devam ederse,
yaklasik 41 y1l sonra diinya niifusu ikiye katlanacaktir.
ABD'li uzmanlar 2075 yilinda diinya niifusunun 30
milyara yiikselecegini Ongdrmektedir  (Camurcu,
2005).

Bu artiga karsin diinyada tarimsal biiyiime, gittikge
azalmaktadir (Alexandratos, 1995).

Diinyada hizli niifus artis1 nedeniyle sehirlerin hizla
gelismesi ve yogun yapilagma, sehirlerin yesil alanlarin
ve Ozellikle yiizey etkisi olusturan ¢im alanlarin &ne-
mini daha da artirmistir. Ozellikle yap1 teknolojisindeki
gelismeler sonucu, yogun ve biiyiik binalar arasindaki
bosluklarm ¢im alan olarak diizenlenmesi onem ka-
zanmistir. Gelismis sehirlerin ¢gogunda niifus artisi ile
birlikte yapilasma artmakta, gereksinimler plansiz bir
sekilde giderilmekte ve arazi kullaniminda yanliglar
yapilmaktadir. Bunun sonucunda da sehirlerimiz, do-
gadan uzak, insan yasami i¢in sosyal, kiiltiirel, biyolo-
jik anlamda yetersiz bir ¢evre haline gelmekte ve boy-
lece fiziksel, sosyal ve hijyenik yonden énemli sorunlar
ortaya ¢ikmaktadir (Altan, 1989).

Giinimiiz diinyasinda uygarlik ve kentsel yasam
ilerledikge, insanlar yesil alanlara daha ¢cok dnem ver-
mekte, ozellikle ¢cim sahalarmin tesisine bir likks degil
bir zorunluluk halinde bakilmaktadir. Cim sahalarinin
fonksiyonu sadece estetik giizellik olmaktan ibaret
degildir. Hos goriiniim yaninda, adeta bir klima gibi
serinletici etki yaparak sicak mevsimlerde mevcut
ortam sicakligmi 5 °C daha asagi diisiirebilmektedir.
Ayrica bu bitkiler ses absorbsiyonu yaparak giiriiltii
kirliligini de azaltmaktadir. Cim alanlar dogal CO?
emisyonunun yapildigi alanlardir. Ayrica yagmur ve
kar sularmin diizenli bir bigimde yeralti sularina karis-
malarinda 6nemli bir rol oynarlar (Oral ve Acikgéz,
1999).

Cim alanlar; toprak yilizeyini orten, sik bir halde
gelisen, homojen bir goriiniise sahip, devamli bigilerek
kisa tutulan, genellikle Gramineae familyasindan olan
bitki veya bitki topluluklarinin bulundugu, yapay alan-
lar olarak tesis edilen yesil yiizeyler seklinde tanim-
lanmigtir (Orgun, 1979).

Cim alanlarin ortaya ¢ikisi ¢ok eskidir. Cim alanlar-
la ilgili baslangic bilgilerinin tiimii Ingiltere’den kay-
naklanan uygulamalarla gelismis, bu donemde deneme
yanilma yontemleriyle ve goézlemleriyle elde edilen
deneyimler ¢im alani gelistirme sanatini olusturmustur
(Avcioglu, 1997).

Sistematik olarak yesil alan calismalarina; 1885
yilinda A.B.D. Connecticut’da J.B. OLCOTT tarafin-
dan baglanmigtir (Gandert, 1960; Beard, 1973). 1920
yilinda “United States Golf Association” biinyesinde
bir ¢im arastirma subesi kurulmustur. Ingiltere, Al-
manya, Yeni Zelanda ve diger baz {ilkelerde bu konu-
larda galigmalar gelistirilmis, gesitli yesil alan arastir-

malart i¢in merkezler olusturulmustur. Daha sonra
ticari firmalar bu konuya ilgi gdstermisler ve yeni ¢e-
sitler gelistirme diizeyine gelmislerdir (Giineylioglu ve
Sevimay, 2007).

Ulkemizde yeni olan ¢im arastirmalar1 daha ¢ok
iiniversitelerin ziraat fakiiltelerinde yiiriitilmektedir.
Ancak ekonomik degeri lilkesel diizeyde yiiksek olan
kdiltiir bitkileri {izerinde yogun oldugu i¢in ¢im arastir-
malar1 sinirl kalmustir (Avcioglu, 1997).

Son zamanlarda ozel sirketler gelisme gdstermis ve
serin iklim ¢imlerinde 1slah ¢aligmalarma baglamiglar-
dir. Ancak heniiz iilkemizde islah edilmis az sayida
tescilli serin iklim ¢esidi bulunmaktadir. Sicak iklim
¢im tiirlerinde ¢alismalar sinirli sayidadir ve heniiz
tescilli ¢esidimiz bulunmamaktadir. Bu nedenledir ki
iilkemiz biitiin sicak iklim ¢im tohumlarini ithal etmek-
tedir (Ercan, 2010)

Cim bitkileri, diinyanin her yanindaki dogal bitki
Ortiistinlin 6nemli bir boliimiini olusturan 600 cins,
9000°den fazla tiir igeren ve en genis bitki familyala-
rindan biri olan Poaceae (Gramineae) familyasinin
liyesi olan tek ve ¢ok yillik, otsu veya odunsu bitkiler-
dir. Bugday ve musir bitkisi gibi bir¢ok kiiltiir bitkisinin
yaninda, ¢ayir ve meralarda bulunan birgok bitki bu
familyanm iiyesidir (Karagiizel, 2007)

Poaceae familyasi iiyeleri, besin degerleri yaninda
ozellikle diinyadaki tiim ekosistemlerde bulunan en ¢ok
sayida tiirii biinyelerinde bulundurmalari bakimindan
da 6nemlidir. Hemen hemen tiim ekosistemlerde pri-
mer iiretimin biiylik bir kism1 Poaceae familyasina ait
taksonlar tarafindan gergeklestirilmektedir. Bu nedenle
tim canlilarin yasami icin Poaceae taksonlarinin
6nemli oldugunu sdylemek miimkiindiir. Cayir ve me-
ralarda besin maddesi olarak, biitiin ekosistemlerde
toprak tutucu ve topragi organik maddece zenginlesti-
rici olarak, erozyona karsi ve kumun hareketlerine karsi
Poaceae familyasi son derece 6nemli tiirleri icermekte-
dir (Clayton ve Renvoize, 1986)

Bir bolgede dogal vejetasyonun korunmasi ve gelis-
tirilmesi, bitki 1slah materyalinin saglanmasi ve gesit-
lendirilmesi, bitki gen kaynaklarinin korunmasi gibi
bilimsel ¢alismalarin siirdiirtilebilmesi i¢in Oncelikle
bolgenin florasinin belirlenmesi gerekir (Budak ve
Ilbas, 2004).

Ciinkii gegmiste iilkemizin degisik yerlerinden top-
lanmis olan genetik kaynaklar1 gelecekte gerekli oldu-
gunda dogada bulamayabiliriz (Sehirali ve ark., 2005).
Bitkisel gen kaynaklarinin muhafazasi ve mevcut geno-
tiplerin 6zelliklerinin belirlenmesi; verim ve kaliteleri-
nin yani sira, istenen diger 6zelliklerin elde edilebilme-
si, insan sagligi, saglikli beslenme, agir metallerin
birikiminin azalmasi ve Ozellikle tarimsal iiretim sis-
temlerinde siirdiiriilebilirligin saglanabilmesi i¢in bii-
yiik 6nem tasityan ve diinya genelinde onemi giderek
artan elzem konulardir (Avelr ve Ceyhan, 2013; Jan-
kowski et al., 2015; Kahraman, 2017; Ozkan ve ark.,
2017; Kahraman ve Onder, 2018).

Ulkemizde oldugu gibi, Orta Anadolu Bélgesi de
yillardan beri siirdiiriilen asirt otlatma ve bilingsiz kul-
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lanim, ¢ayir — mera vejetasyonlarinda bulunan arzula-
nan tiirlerin yok olmasina ve biyolojik gesitliligin hizli
bir sekilde daralmasina neden olmaktadir. Yerli geno-
tipler; asir1 otlatma, ¢ayir ve meralarin tarima agilmasi
gibi etkilerin yani sira, yerlesim alanlarina déniistiiriil-
mesi ve ¢evresel kirlenme sonucunda yok olma tehlike-
si ile kars1 karsiyadir. Yabanci kdkenli ticari ¢im gesit-
leri genellikle iilkemiz kosullarma iyi adapte olmadik-
lar1 igin 6miirleri kisa olabilmektedir. Ulkemizde cayir
— meralarin bir kisminda bitki Ortlisii énemli 6l¢iide
azalmis, bu alanlar erozyona agik duruma gelmislerdir.
Diger bir kisim ¢ayir — mera alanlarinda da kaliteli
otlar az miktarda bulunmakta, mevcut bitkilerin ¢ogun-
lugunu yabanci ot karakterinde ve hayvanlar tarafindan
degerlendirilmeyen otlar olusturmaktadir. Meralarla
ilgili diger 6nemli bir sorun da dogal yapinin bozulma-
sidir. Buna karsilik yem bitkileri tariminda ve gayir-
mera 1slahinda kullanilabilecek dogal vejetasyondan
segilip ¢ogaltilmig ve test edilmis bitki materyali yok-
tur. Bunun i¢in dogal florada bulunan yem bitkisi tiirle-
rinin belirlenmesi ve uygunlugunun tespit edilmesi
sarttir.

Dis mekanlarin nemli bir boliimiinii olusturan ye-
sil alan bitkileri mimari ve estetik agidan kullanilmakta
ve insanmn gereksinim duydugu dinlenme ortamini
olusturmaktadir. Ulkemiz ve bélgemiz florasinda bir-
¢ok yesil alan bitkisi dogal olarak bulunmasina ragmen
(Davis, 1985) bu bitkilerin tohumlari ithal edilmekte ve
onemli doviz kaybi olmaktadir. Kuzey Avrupa ve Ku-
zey Amerika’da 1slah edilmis cesitlerin bolgemiz eko-
lojisine, var olan hastalik ve zararlilarm tiir ve irklarina
yeterince dayanikli olmamasi, kurulus ve bakim mas-
raflarini yiikseltmektedir. Y1l boyu ¢im kalitesini koru-
yabilmek igin bu yabanci cesitler giibreleme, sulama,
hastalik ve zararlilarla miicadele gerektirmekte ve yesil
alan maliyetini arttirmaktadir. Ulkemizde her bolgeye
ve amaca uygun ¢im tiirleri a¢isindan kendi dogal kay-
naklarmni degerlendirerek 6zgiin ¢im cesitlerini gelisti-
recek ¢aligmalar oldukca azdir (Avcioglu, 1997).

Ulkemizde bu tiir konular igin yeterli arastirmaci,
arastirma ve yayimn bulunmamaktadir. Bu ¢aligmamizda
hem yesil alan hem de yem bitkisi amaci ile dogadan
toplanmis olan poa materyalleri 1slah ¢alismalarina alt
yap1 niteliginde bir ¢aligma oldugu i¢in yukarida bah-
sedilen sorunlarin ¢6ziimiine yarar saglayacaktir. Bu
sorunlarin ¢dziimiinde ise 6nemli bir yere sahip olan
poa cinsi diinyada yaklagik 500 tiir ve alt tiirii bulunur-
ken iilkemizde ise dogal olarak 25 adet tiirii dagilim
gostermektedir.

Ulkemizde bulunan poa tiirleri; Poa annuna, Poa
infirma, Poa speluncarum, Poa supina, Poa jubata,
Poa trivialis, Poa angustifolia, Poa caucasica, Poa
cenisia, Poa psychrophila, Poa davisii, Poa longifolia,
Poa chaixii, Poa diversifolia, Poa masenderana, Poa
compressa, Poa nemoralis, Poa sterilis, Poa araratica,
Poa alpina, Poa pseudobulbosa, Poa timoleontis, Poa
bulbosa, Poa akmanii, Poa pratensis (Anonymous,
2017).

Ulkemizde &zellikle yesil alan bitkilerinde 1slah
calismalariin yetersiz oldugu her gecen giin daha da
iyi anlasilmaktadir. Dogadan toplanmis poa genotiple-
rimizde 1slaha yonelik kullanimlarinda diger bitkilerin
1slahinda oldugu gibi morfolojik 6zelliklerin degerlen-
dirilmesi gerekmektedir. Bu ¢alismayla poa genotiple-
rinde morfolojik 6zelliklerin belirlenerek, ileride yapi-
lacak 1slah ¢aligmalarmnda kullanilmasi amag¢lanmakta-
dir.

2. Materyal ve Yoéntem

Caligmada kullanilan materyaller, Dog. Dr.
Mehmet Ali AVCI tarafindan vyiiriitilen TUBITAK
1130919 nolu “ Dogal Florada Bulunan Cim ve Yem
Olarak Kullanilabilecek Baz1 Bugdaygil Yem Bitkile-
rinin Toplanmasi1 ve Islah Amach Kullanilmasi” adli
proje kapsaminda, 2014-2015 yillarinda toplanan 479
adet poa cinsine ait genotiplerdir. Hem kokli bitki hem
de tohum olarak toplanmis olan poa genotipleri Anka-
ra, Cankiri, Corum, Yozgat, Eskisehir, Afyon, Konya,
Aksaray, Nigde, Karaman, Kirsehir, Kayseri, Kirikka-
le, Sivas, Mersin, Antalya, Adana, Osmaniye, Erzin-
can, Giimiishane, Bursa, Bolu, izmit, Kastamonu, Is-
tanbul, Balikesir ve Canakkale olmak tizere 27 ilden
toplanmustir. 2014 yilinda koklii bitki ve tohum topla-
ma gezisi 103 giin siirmiistiir. Yapilan gezilerde veje-
tasyon olusum siireleri takip edilmistir.

Dogadan tohum olarak toplanmis olan bitkiler sera-
da saksilara ekilerek, kokli bitki olarak toplanmis
olanlar ise saksilara dikilerek gelismeleri saglanmustir.
Sera sartlarinda, yeterince biiylime gdsteren genotipler
fide halinde 2015 Temmuz-Agustos aylarinda araziye
sasirtilmistir.

s 13.;55'.:.' i
Sekil 1

Farkli bir lokasyondangenotiplerin tespiti ve koklii
olarak toplanmasi

Materyaller fide halinde 2015 yili Temmuz-Agustos
aylar1 icerisinde 0.5m x 0.5m araliklarla S.U. Ziraat
Fakiiltesi deneme tarlasina dikilmistir. Bitkiler salkim
olusturduklar1 zaman tiir ve alttiir ayrimlar1 yapilmustir.
Dikim yapilmis olan bitkiler i¢in sulama, giibreleme,
yabanc1 ot miicadelesi ve bi¢im gibi normal ¢im bakim
teknikleri diizenli olarak uygulanmistir. Bu bitkilerde
¢im ve yem bitkisi olmak iizere iki amaca yonelik bit-
kisel ve tarimsal oOzellikler incelenmistir. Gozlem ve
Olgtimler 2016 yilinda yapilmustir.
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Sekil 2 Sekil 6
Genotiplerin serada ¢ogaltilmasi Genotiplerin araziye sasirtilmasi

Sekil 3
Serada genotiplerin genel goriintiisii ve bakim iglemleri
TR == —— ;n_:__“ .

Sekil 7
Genotiplerin arazideki genel goriiniisleri

2. 1. Arastirmada yapilan gozlem ve él¢iimler

Yapilan 6l¢iim ve gozlemler International Un-
ion For The Protection Of New Varieties Of Plants
(UPOV) kriterleri, Tamkog ve ark. (2009, 2013) ‘nin
kullandig1 yontemler esas alinarak uygulanmistir.

2.1.1. Cim kalitesi (1-9 skalast)

~ Cim kalitesi renk, yogunluk, iiniformite, doku
Sekil 4 (tekstiir), hastalik ya da gevresel streslere tepkimesinin

Arazide genotiplerin dikimi i¢in damlama sulama sis- bir kombinasyonu gorsel olarak degerlendirilmistir.
teminin kurulmast 2.1.2. Mevsimsel Renk Degisimi (1-9 skalasi)

Bitkilerin renkleri belirlenirken mevsimlere
gbre ayr1 ayr1 belirlenmistir. Ilkbahar ve sonbaharda,
yaz ve kig donemlerinde renk gozlem ve oSlgtimleri
yapilmistir. Mevsimsel renk hastalik ya da boceklerin
zararlarini, besin maddelerinin eksikligi ya da ¢evresel
streslere bagli olarak renk farkliliklarini bagarili bir
sekilde ayirt etmede kullanilabilmektedir. Rengini
muhafaza edebilme; mevsim degistikge rengini koru-
yabilme kabiliyetidir. Goérsel olarak, 1-9 skalasi kulla-
nilmistir.

S 2.1.3. Yaprak Dokusu (1-9 skalast)

Sekil 5 Yaprak doku K lisinin edrsel 8l
R . aprak dokusu, yaprak genigliginin gorsel 6l-
Araziye dikilecek genotipler ciimiidiir. Degerlendirme salkim teskil edebilecek bir

govdenin gelismis yaprag: dikkate alinarak yapilmaistir.
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2.1.4. Yogunluk (1-9 skalasi)

Cim yogunlugu birim alandaki siirgiin mikta-
rinin gorsel olarak tahmin edilmesidir. Siirgiin yogun-
lugu yilin farkli zamanlarma gore degisir. Yogunluk
gozlemleri, ilkbahar, yaz ve sonbaharda yapilarak ik-
limsel farkhliklar gozlemlenmistir. Gorsel olarak 1-9
skalasi kullanilmistir.

2.1.5. Sallam Olugturma Egilimi (1-9 skalast)

Bitkilerde en az ii¢ salkim goriildiigiinde her
bir genotip i¢in kaydedilmistir. Gorsel olarak 1-9 ska-
las1 kullanilmaistir.

2.1.6. Sonbaharda Biiyiime Sekli

Sonbaharda biiyiime sekli ekim yilinda goz-
lemlenmistir. Gozlemler bitki habitusunun toprak yii-
zeyi ile yaptigi ac1 dikkate alinarak yapilmistir.

2.1.7. llkbaharda Yeniden Biiyiime Zamam

Bitkilerin ilkbaharda yeniden bilylime zamani
1-9 skalasi kullanilarak belirlenmistir.

3. Arastirma Sonugclari ve Tartisma

3.1. Poa angustifolia L.

Olgiimii yapilan Poa angustifolia genotiplerinden,
82 adet bitkinin hepsi tohum olarak alinmistir. Poa
angustifolia genotiplerinde yapilan goézlemler Cizelge

Cizelge 1

1. de verilmistir. Cizelge 1.’in incelenmesinde goriil-
diigii gibi Poa angustifolia genotiplerinin ¢im kalitesi,
mevsimsel renk degisimi, yaprak dokusu, yogunluk,
sonbaharda biiylime sekli, ilkbaharda yeniden biiyiime
zamani, salkim olusturma egilimi i¢in ortalama, en
yiiksek, en diisiik, standart sapma ve degisim katsay1
degerleri sirasiyla soyledir. Ortalama degerler 6.99,
5.28, 2.73, 5.39, 4.40, 5.25, 4.63 en yiiksek degerler
9,8,5,8,7,7 en diisiik degerler 5,3,1,3,3,3 standart sap-
ma degerleri 0.90, 1.16, 1.01, 1.30, 1.59, 1.49 degisim
katsayis1 degerleri % 12, 82, 21, 92, 36, 85, 24, 17,
36,10, 28,37 dir.

3.2. Poa annua L.

Olgiimii yapilan Poa annua genotiplerinden,
58 adet bitkinin 32 tanesi koklii olarak alimmistir. Poa
annua genotiplerinde yapilan gozlemler Cizelge 1.” de
verilmistir. Cizelge 1.’in incelenmesinde goriildigi
Poa annua genotiplerinin ¢im kalitesi, mevsimsel renk
degisimi, yaprak dokusu, yogunluk, sonbaharda biiyii-
me sekli, ilkbaharda yeniden bilyiime zamani, salkim
olusturma egilimi igin ortalama, en yiiksek, en diisiik,
standart sapma ve degisim katsayr degerleri sirasiyla
soyledir. Ortalama degerler6.72, 5.60, 3.14, 5.10, 4.95,
5.34, 4.43 en yiiksek degerler 8,8,9,8,9,9en diisiik de-
gerler 6,1,1,2,3,3 standart sapma degerleri 0.70, 1.46,
1.37, 1.45, 1.84, 1.70 degisim katsayis1 degerleri %
10.43, 26.10, 43.64, 28.36, 37.15, 31.73 tir.

Poa angustifolia L. ve Poa annua L. genotiplerinde incelenen o6zelliklerin ortalama, en yiiksek, en diisiik, standart

sapma (Sd) ve degisim katsayis1 (CV) degerleri

Poa angustifolia L. Poa annua L.
Ornek Orta- EE En Omnek Orta- EE En
Ozellikler SaYISL - jama | YY di- | Sd | cv(%) | SV fama | " di- | Sd | CV (%)

(adet) sek siik (adet) sek sitk
Cim Kalitesi (1-9) 82 6.99 | 9.00 | 500 | 090 | 12.82 57 672 | 800 | 600 | 070 | 10.43
Mevmmsel renk degisi- 82 528 8.00 3.00 116 21.92 58 5.60 8.00 1.00 1.46 26.10
mi (1-9)
Yaprak dokusu (1-9) 82 273 | 500 | 100 | 1.01 | 36.85 58 314 | 900 | 1.00 | 1.37 | 4364
Yogunluk (1-9) 82 539 | 800 | 300 | 130 | 2417 58 510 | 800 | 200 | 145 | 28.36
Sonl?aharda biiyiime 73 4.40 7.00 3.00 159 36.10 40 4.95 9.00 3.00 1.84 37.15
sekli (1-9)
{)l'l.(b'e.tharda yeniden 73 595 7.00 3.00 1.49 28.37 29 5.34 9.00 3.00 1.70 31.73

Uylime zamani (1-9)

S?.}l?ll’ltl olusturma 81 4.63 7.00 1.00 2.05 4433 47 4.43 7.00 1.00 2.13 48.22
egilimi (1-9)

3.3. Poa compressa L.

Olgiimii yapilan Poa compressa genotiplerinden, 93
adet bitkinin 14 tanesi kokli olarak alinmistir. Poa
compressa genotiplerinde yapilan gozlemler

Cizelge 2.” de verilmistir. Cizelge 2. nin incelenme-
sinde goruldagii gibi Poa compressa genotiplerinin ¢im
kalitesi, mevsimsel renk degisimi, yaprak dokusu,
yogunluk, sonbaharda biiyiime sekli, ilkbaharda yeni-
den biiylime zamani, salkim olusturma egilimi i¢in
ortalama, en yiiksek, en diisiik, standart sapma ve degi-
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sim katsayr degerleri sirasiyla soyledir. Ortalama de-
gerler 6.72, 5.23, 2.82, 5.54, 5.00, 5.14, 4.49 en yiiksek
degerler 8, 9, 6, 8,9, 7, 7 en diisiik degerler 1, 1, 1, 1,
3, 3, 1 standart sapma degerleri 1.11, 1.41, 1.15, 1.61,
1.93, 1.41, 2.18 degisim katsayis1 degerleri 16.47,
26.93, 40.86, 29.11, 38.55, 27.38, 48.58 dir.

3.4. Poa pratensis L.

Olgiimii yapilan Poa pratensis genotiplerinden, 76
adet bitkinin 14 tanesi kokli bitki olarak almmustir.
Poa pratensis genotiplerinde yapilan gézlemler Cizelge
2.’ de verilmistir. Cizelge 2.” nin incelenmesinde go-
rildiigi gibi Poa pratensis genotiplerinin ¢im kalitesi,
mevsimsel renk degisimi, yaprak dokusu, yogunluk,
sonbaharda biiylime sekli, ilkbaharda yeniden biiyiime
zamani, salkim olusturma egilimi igin ortalama, en
yiiksek, en diisiik, standart sapma ve degisim katsayi
degerleri sirasiyla soyledir. Ortalama 6.49, 5.55, 2.91,
5.39, 3.88, 4.55, 3.63 en yiiksek degerler 8, 8,7, 8,9, 7,
7 en disiik degerler 3, 1, 1, 1, 3, 3, 1 standart sapma
degerleri 0.99, 1.37, 1.53, 1.52, 1.71, 1.91, 2.52 degi-
sim katsayis1 degerleri % 15.21, 24.68, 52.73, 28.25,
43.96, 42.04, 69.42dir. Bu elde edilen degerler ¢aligma-
larm uzun siireli yapilmasiyla daha saglikli olacaktir.
Cinki incelenen ¢ok yillik bitkilerin bitkisel 6zellikleri

Cizelge 2

her yil farklilik gosterebiliyor. Burada 6nemli olan
verim ve Kkaliteyi uzun yillar devam ettirebilmektir.
Elder (1954), Poa pratensis’ in ¢im alanlarda iyi bir
yogunluk olusturdugunu tiim mevsim boyunca biiyii-
yebildigini belirtmektedir.Beskonakli (1989); alti ¢im
tiiriniin kurakliga dayanimlarimi 6lgmiis ve yaz ayla-
rinda hi¢ su verilmeyen parsellerdeki yesillik durumu-
nu gozlemistir. Buna gére gbzlem yapilan parsellerde
Poa pratensis kurakliktan tamamen sararmigtir. Bunun-
la beraber soguga dayaniklilik ve kisin yesil rengini
koruyabilme ol¢iimlerinde Poa pratensis’ te homojen
sararma gozlenmistir. Yilmaz ve Avcioglu (2000),
Tokat ekolojik sartlarinda Eyliil 1996-Haziran 1999
arasinda yiiriittiikleri ¢alismada yesil alana uygunluk ve
tohumluk verimlerini incelemislerdir. Arastirmada
incelenen oOzellikler bakimindan ¢ayir salkimotunda
ortalama degerler su sekildedir. 1-9 dlgegine gore tek-
diizelik degerleri; 2.98-3.00 orta, 1-9 odlgegine gore
diizlikk degerleri; 8.66-8.66 dir. Arastirma sonucunda
Poa cinsine giren gesitlerin ¢ogunlugu ¢im alanlarda
aranan agronomik ve vegetasyon ozellikler agisindan
olumlu ozellikler icermistir. Yapilan ¢alisma ile diger
arastiricilarin yaptigl calismalar benzerlik veya farklilik
arz edebilir. Bunun nedeni genetik yap1 ve ekolojik
cevre farklilig1 olabilir.

Poa compressa L. ve Poa pratensis L.genotiplerinde incelenen 6zelliklerin ortalama, en yiiksek, en diisiik, standart

sapma (Sd) ve degisim katsayis1 (CV) degerleri

Poa compressa L. Poa pratensis L.
Ornek Orta- EE En Ornek Orta- EE En
Ozellikler Sagm lama y“k dii- sd | cV (%) 535151 lama Y“k dii- sd | cV (%)
(adet) se siik (adet) se siik
Cim Kalitesi (1-9) 93 6.72 800 | 1.00 | 111 | 1647 76 6.49 800 | 3.00 | 099 | 1521
Mevsimsel renk 93 5.23 9.00 | 1.00 | 1.41 | 26.93 76 5.55 800 | 1.00 | 1.37 | 24.68
degisimi (1-9)
Yaprak dokusu (1-9) 93 2.82 600 | 1.00 | 1.15 | 40.86 76 2.91 700 | 1.00 | 153 | 5273
Yogunluk (1-9) 93 554 800 | 1.00 | 161 | 29.11 76 5.39 800 | 1.00 | 152 | 2825
Sonbaharda bilyiime 57 5.00 9.00 | 3.00 | 1.93 | 3855 43 3.88 9.00 | 3.00 | 1.71 | 43.96
sekli (1-9)
]Igl.@.?‘hardaye“‘de“ 43 5.14 | 7.00 | 300 | 141 | 27.38 31 455 | 7.00 | 3.00 | 1.91 | 42.04
liylime zamani (1-
9)
Salkim olusturma 79 4.49 7.00 | 1.00 | 2.18 | 4858 64 3.63 7.00 | 1.00 | 252 | 69.42
egilimi (1-9)

3.5. Poa sterilis Bieb.

Ol¢iimii yapilan Poa sterilis genotiplerinden, 6 adet
bitkinin hepsi tohum olarak alinmustir. Poa sterilis
genotiplerinde yapilan gozlemler Cizelge 3.” de veril-
migtir. Cizelge 3’ {in incelenmesinde goriildiigii gibi
Poa sterilis genotiplerinin ¢im kalitesi, mevsimsel renk
degisimi, yaprak dokusu, yogunluk, salkim olusturma
egilimi igin ortalama, en yiiksek, en diisiik, standart

sapma ve degisim katsayr degerleri sirasiyla soyledir.
Ortalama degerler 6.83, 4.33, 3.17, 6.17, 5.67, en yiik-
sek degerler 8, 5, 4, 9, 7, en diisiik degerler 6, 3, 3,4, 5
standart sapma degerleri 0.98, 0.82, 0.41, 1.83, 1.03
degisim katsayist degerleri % 14.39, 18.84, 12.89,
29.75, 18.23 diir. Bu elde edilen degerler calismalarin
uzun siireli yapilmasiyla daha saglikli olacaktir. Cilinki
incelenen cok yillik bitkilerin bitkisel 6zellikleri her y1l
farklilik gosterebiliyor. Burada 6nemli olan verim ve
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kaliteyi uzun yillar devam ettirebilmektir. Yapilan
calisma ile diger arastiricilarin yaptigi ¢alismalar ben-
zerlik veya farklilik arz edebilir. Bunun nedeni genetik
yap1 ve eklojik ¢evre farkliligi olabilir.

3.6. Poatrivialis L.

Olgiimii yapilan Poa trivialis genotiplerinden, 164
adet bitkinin 36 tanesi kokli bitki olarak almmustir.
Poa trivialis genotiplerinde yapilan gézlemler Cizelge
3.7 de verilmigtir. Cizelge 3. iin incelenmesinde goriil-
digi gibi Poa trivialis genotiplerinin ¢im Kkalitesi,
mevsimsel renk degisimi, yaprak dokusu, yogunluk,
sonbaharda biiyiime gekli, ilkbaharda yeniden bilyiime
zamani, salkim olusturma egilimi i¢in ortalama, en

Cizelge 3

yiiksek, en diisiik, standart sapma ve degisim katsayi
degerleri sirasiyla sOyledir. Ortalama degerler 6.69,
5.35, 2.66, 5.21, 4.16, 5.05, 4.06 en yiiksek degerler 9,
9,9 8,9, 9, 11 en diisiik degerler 3, 1, 1,1, 1,1, 1
standart sapma degerleri 0.99, 1.39, 1.34, 1.30, 1.63,
1.64, 2.30 degisim katsayis1 degerleri % 14.86, 26.09,
50.42, 25.03, 39.28, 32.41, 56.56 dir. Diger poa tiirle-
rinde oldugu gibi Poa trivalis’de de elde edilen deger-
ler ¢alismalarin uzun siireli yapilmasiyla daha saglikli
olacaktir. Ciinkii incelenen ¢ok yillik bitkilerin bitkisel
ozellikleri her yil farklilik gosterebiliyor. Burada
o6nemli olan verim ve kaliteyi uzun yillar devam ettire-
bilmektir.

Poa trivialis L. genotiplerinde incelenen 6zelliklerin ortalama, en yiiksek, en diisiik, standart sapma (Sd) ve degisim

katsayis1 (CV) degerleri

Poa sterilis L. Poa trivialis L.
Ornek Orta- EE En Ornek Orta- EE En cv
Ozellikler sayisi lama yu dii- Sd CV (%) sayisi lama w dii- Sd o
(adet) sek siik (adet) sek siik (%)
Cim Kalitesi (1-9) 6 6.83 8.00 6.00 0.98 14.39 164 6.69 9.00 3.00 0.99 14.86
Mevsimsel renk 6 4.33 5.00 3.00 0.82 18.84 164 5.35 9.00 1.00 1.39 26.09
degisimi (1-9)
Yaprak dokusu (1-9) 6 3.17 4.00 3.00 0.41 12.89 164 2.66 9.00 1.00 1.34 50.42
Yogunluk (1-9) 6 6.17 9.00 | 4.00 1.83 29.75 164 521 8.00 1.00 1.30 25.03
Sonbaharda biiyitime 143 4.16 9.00 1.00 1.63 39.28
sekli (1-9)
ilkbaharda yeniden 128 5.05 9.00 1.00 1.64 3241
biiyime zamam (1-9)
Salkim olugturma 6 5.67 7.00 5.00 1.03 18.23 149 4.06 11.00 | 1.00 2.30 56.56
egilimi (1-9)

Yazgan (1991), ¢im bitkileri 1slahmnin yesil alan ve yem
bitkisi olmak iizere baslica iki amag i¢in yapildigmi bu
amagclara gore de bitkide aranan 6zelliklerin degistigini
belirtmektedir. Yem bitkilerinde istenen 06zelliklerin
fazla yaprak olusturma ve hizli boylanma gibi 6zellik-
ler oldugunu ¢im alanlarda ise bu 6zelliklerin sik stk
bigime gereksinim gosterme ve bitkilerin topraktan
fazla besin maddeleri almalarina sebep olacagindan bu
ozelliklerin ~ uygun  olmadigin1  bildirmektedir.
Cim bitkilerinde 1slah amaglarint genel olarak
kuraga, soguga, hastalik ve zararlilara yani c¢evre stres
kosullarina dayaniklilik olugtururken, ¢im alanlar i¢in;
genel ¢im kalitesi, renk, rengini muhafaza edebilme,
ilkbaharda yesillenme, doku (yaprak tekstiirii), tesis
olma hizi, yogunluk, basmaya dayaniklilik dikkate
alinmaktadir. yem bitkilerinde ise; yiiksek verim potan-
siyeli, hizli gelisme, sindirile bilirlik, ham protein mik-
tar1, suda ¢oziinebilen karbonhidrat miktari, besin mad-
deleri icerigi (Wilkins, 1991; Frame, 1994; Hannaway,

1999; Van Huylenbroeck ve ark., 1999; Connolly,
2001; Arslan ve Cakmakeil, 2004; Orr ve ark., 2004;
Morris, 2005; Smit ve ark., 2005a; Smit ve ark., 2005b)
6n plana ¢ikmaktadir. Caskey (1982),
A.B.D.’ninTuscon Bélgesinde ¢im bitkileri ve kaplama
alanlarinin tespiti amaciyla yiiriittiigii arastirmasinda;
bugdaygilleri doku ve yesil alana uygunluk bakimimdan
5 gruba ayirmustir. Yaprakeik eni 1 mm den az ise ¢cok
ince (1), 1-2 mm arasinda ise ince (2), 2-3 mm arasinda
ise orta (3), 3-4 mm arasinda ise kaba (4) ve 4 mm den
fazla ise ¢ok kaba (5) olarak gruplandirmistir. Dogal
florada bulunan pek ¢ok bitki gibi bugdaygil yem bitki-
lerinden poa bitkisininde genetik ¢esitliligi azalmakta-
dir. Tiirkiye’de bugdaygil yem bitkileri genotiplerinin
toplanmasi ve 1slah amagl kullanilmasi ile ilgili ¢alis-
malar yeterli degildir. Bu ¢alisma ile dogal floradan
toplanan poa bitkilerinin bitkisel 6zelliklerinin belir-
lenmesi amaglanmustir. incelenen bazi 6zellikler baki-
mindan poa genotipleri arasinda farkliliklar olmustur.
Bu farkliliklarin degisim genisliginin fazla olmast 1slah
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igin istenilen amaca uygun ozellikteki bitkileri se¢gme
sansimi artirmaktadir. Arastirma sonucunda gelecekteki
1slah ¢alismalarida kullanilabilecek iistiin 6zellikli poa
genotipleri belirlenmistir. Bitkilerde goriilen varyas-
yonlar 1slahgilar igin biiyiik énem arz etmektedir. Uze-
rinde ¢alisilan 479 adet poa genotipi incelenen 6zellik-
ler yoniinden bazi degisiklikler gostermistir. Istenilen
ozellikleri iyl olan genotipler dogrudan 1slahta kullani-
labilecegi gibi eksik yonleri iyi olan genotiplerde 1slah
yontemleri kullanilarak tamamlanabilir. Ya da kendisi-
nin stiin olan bir 6zelligi bir bagka 1slah programi i¢in
tamamlayici olabilir. Basarili bir ¢im 1slah programi
i¢in ihtiya¢ duydugumuz poa genotipleri iilkemiz top-
raklarinda mevcuttur. Poa genotiplerini ve diger yem
bitkisi, ¢im bitkisi veya kombine (hem ¢im hem de
yem bitkisi) olarak kullanilabilecek bugdaygilleri top-
lama ¢alismalarmin iilke genelinde yapilmasi gerek-
mektedir. Bitki toplamayi takiben bitkisel 6zelliklerinin
belirlenmesi, 1slahta kullanilmasi ve yerli gesitlerin
gelistirilmesi zaman kaybetmeden tamamlanmasi gere-
ken bir siirectir. Uzerinde calisilan poa bitkilerinden
istlin 6zelliklere sahip olan genotiplerin 1slahina, iilke
ve bolgemiz kosullarina uygun cesit gelistirilmesi ca-
lismalarina devam edilmesinin gerekliligi goriilmistiir.
Bu tiir ¢aligmalarin artirilmasi ile gen kaynaklarinin
depolanmasinin yaninda kullanilarak da korunmasi
saglanmis olacaktir.

4. TesekKiir

1130919 nolu Dogal Florada Bulunan Cim ve Yem
Olarak Kullanilabilecek Bazi Bugdaygil Yem Bitkile-
rinin Toplanmasi ve Islah Amacli Kullanilmasi adli
projeye maddi destek saglayan TUBITAK’ a tesekkiir
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Bu arastirma, pamukta (Gossypium hirsutum L.) ekim zamaninin Adana
sartlarinda verim ve verim unsurlar iizerine etkilerini arastirmak amactyla,
2015 yilinda Cukurova Universitesi Ziraat Fakiiltesi Pamuk Arastirma ve
Uygulama Merkezi deneme alaninda, Tesadiif Bloklarin-da Boliinmiis
Parseller deneme desenine gore ekim zamanlari (5 Mayis ve 5 Haziran) ana,
cesitler alt parselleri olusturacak sekilde, 3 tekerriirlii olarak yiiriitilmiistiir.
Arastirmadamateryal olarak; BA-440, DP-499, CANDIA, SG-125, BA-119,
NIHAL, ADN-123, ADN-710, ADN-712 ve ADN-811 cesitleri kullanilmstir.
Denemede; bitki boyu (cm), bitki bagina meyve dali sayis1 (adet), bitki basina
bogum sayis1 (adet), bitkideki koza sayis1 (adet), ilk meyve dali bogum sayisi
(adet),kiitlii verimi (kg/da), incelenmistir. Denemede en yiiksek kiitlii pamuk
verimine 5 Mayis’ta ekilen BA-119, en disiik kiitli pamuk verimine ADN-710
¢esidinin 5 Haziran ekiminde ulasilmustir.

Cukurova kosullarinda farkli ekim zamanlarinda 10 farkli gesitle yapilan bu
deneme sonucunda ekim zamanlar1 ydniinden sirastyla NIHAL, SG-125 ve
ADN-710 cesitlerinin tercih edilebilecegi kanisina varilmigtir.

Effects of Sowing Dates of Cotton on Yield and Yield Components at Adana
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The aim of this study was to determine the effects of sowing dates of
cotton (Gossypium hirsutum L.) yield and yield componentsat Adana premises.
The experiment was conducted on the experimental area of Agricultural
Faculty of Cukurova University at Cotton survey and application Seed of
cotton cultivars were sown according the sowing dates with split plot
experimental design with the three replications. Sowing dates (5 May, 5 June)
were kept in main plot and varieties in sub plot by using plot size 3 m x 10 m
and row spacing and interrow spacing were 70X 20 cm. Ten cotton varieties
(BA-440, DP-499, CANDIA, SG-125, BA-119, NIHAL, ADN-123, ADN-710,
ADN-712 and ADN-811) were used as plant material. As a result of the
research; It was determined that the density of the cotton was changed between
217 kg /da and 214 kg / da (NIHAL-BA-119). Also when the varieties are
examined according to planting times; NIHAL (109.01cm) in terms of plant
height, SG-125and DP-499 in terms of number of cocoons, SG-125and
NIHALcocurated cotton weight in fruit number, NIHAL in the number of the
first fruit dill number, AND-710 in the plant number, shave degree, BA-119
was found to be promising in terms of fiber strength. NIHAL, SG-125 and
ADN-710 varieties can be preferred in the result of 10 different varieties in
Cukurova conditions at different sowing times respectively.
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1. Giris

Pamuk bitkisi, yaygin ve zorunlu kullanim alaniyla
insanlk, yarattigi katma deger ve istihdam
olanaklariyla da iiretici iilkeler agisindan bilyiik
ekonomik dneme sahiptir. Islenmesi acisindan girgir,
lifi ile tekstil sanayisinin, ¢ekirdegi ile yag ve yem
sanayisinin, linteri ile de k&gt sanayisinin
hammaddesi durumundadir. Petrole alternatif olarak
¢ekirdeginden elde edilen yagi biyodizel iiretiminde
hammadde olarak kullanilmaktadir. Bunlarin yaninda
niifus artis1 ve yasam standardinin yiikkselmesi, pamuk
bitkisine olan talebi de artirmaktadir.

Pamuk diinyada vyetistirilen Lif bitkileri ekim
alanlarinin yaklagik %90’1n1 olusturmaktadir. Endiistri
bitkileri i¢inde en fazla ekim alanina ve iretim
degerine sahip, dig satimimizda Onemli bir yeri
bulunan pamuk, bir¢ok tarim iriiniine oranla daha
fazla girdi kullanimu gerektiren bir endiistri bitkisidir.

Bitkisel iiretimde tarimi yapilan cesidin genetik
potansiyeli, cevre kosullar1 ve yapilan kiiltiirel
islemler iiriin miktarmi etkileyen unsurlardir. Birgok
bitkide oldugu gibi pamukta da ekim zamani ve gesit
se¢imi Onemli yetistirme teknigi faktorleridir. En
uygun iklim kosullar1 olustugunda yapilan ekim,
verim ve kaliteyi olumlu yonde etkilemektedir. Ote
yandan, sicaklik ve CO, artist gibi iklimsel
degisikliklere toleransli genotiplerin daha kisa
boyluluk o6zelligine sahip olacagi ve bu durumun
erken gelisme dénemindeki gelismeyi ve yabanci ot
rekabetini olumsuz etkileyecegi belirtilmistir (Hall &
Ziska, 2000).

Hava ve toprak sicakliginin ekim zamanini
belirledigini, 6zellikle diisiik toprak sicakligi ve yavas
biiylime derece/glin birikiminin zayif ¢imlenme ve
hastaliklar nedeniyle pamukta verimi azalttigi
belirtilmistir (Norfleet ve ark., 1997). Benzer pamuk
kusaginda oldugumuz Alabama (ABD)’ da yiiriitiilen
bir c¢alismada (Delaney ve ark., 1999), ekim
zamanmin Nisan ortast ile Mayis sonu arasinda
degistigi ve bu tarihten sonra yapilan ekimlerin pamuk
verimini azalttigi vurgulanmigtir. Ayni arastirmada,
ekim zamani x bitki siklig1 interaksiyonunun 6nemli
oldugu, erken ekimlerde sik, buna karsin gec
ekimlerde seyrek bitki sikliginin olumlu sonug verdigi
bildirilmistir. Unay ve ark. (1995), bitki sikhigmin lif
verimine etkisi olmadigmi, ancak koza sayisi, koza
agirligl, tohum ve koza lif verimi, ¢irgir randimani,
tohum indeksi ve lif uzunlugu i¢in 6énemli farkliliklar
olusturdugunu saptamislardir.

Son yillarda yapilan ekim zamani ve gesit
secimi c¢aligmalarinda verim ve verim unsurlar
yaninda kuru madde miktarlar1 da degerlendirilmeye
almmaktadir. (Kerby ve ark. (1992) ilk taraklanma, ilk
cigeklenme, c¢iceklenme dorugu ve koza ag¢ma
doneminde saptadiklar1 kuru madde miktarinin yiiksek
bitki  sikliklarinda  daha  yilksek  oldugunu
belirlemislerdir. Ayrica, yaprak alani indeksi, kuru

madde birikimi ve birim alanda koza sayisinin, sira
arast mesafenin azalmasi ile arttifi saptanmistir
(Samani ve ark., 1999). Yapilan bir bagka ¢aligmada,
cigeklenme Oncesi optimum, ¢i¢eklenme sonrasi ise
yiiksek kuru madde birikiminin pamuk verimini
artirdig1 belirlenmistir (Chen ve ark., 2001).

Ulkemizde erkenci pamuk cesitlerini gelistirmek
iizerine yogun 1slah ¢alismalart yapilmaktadir.
Nitekim erkenci gesitlerle daha az girdi kullanilarak
iretim yapilmakta, bu ¢esitler ge¢ donemde
olusabilecek hastalik, zararli ve olumsuz iklim
kosullarindan daha az etkilenmekte ve ekim ndbeti
sistemi igerisinde diger iriinlerin yetismesine de
imkan tanimaktadir (Karademir ve ark., 2007).

Basarili bir pamuk tariminda en énemli konulardan
birisi de etkin ve yeterli ¢ikisin elde edilmesidir. Bu
durum tohumun yeterli diizeyde ¢imlenebilmesine ve
fidelerin canhligma baglidir. Bu nedenle pamuk
tariminda ekim zamani 6nemlidir. Zamanmdan onceki
ekimlerde, olumsuz g¢evre kosullar1 nedeniyle,
tohumlar ¢imlenememekte ya da ¢imlenme hizi ve
giicii azalmaktadir. Cimlenebilen tohumlarda olusan
fideler ise sagliksiz olmaktadir. Geg¢ ekimlerde ise,
Ozellikle sonbaharda hava sicakliklarinin azalmasi,
gece ile giindiiz arasindaki sicaklik farklarinin artmasi
sonucunda olgunlagma siiresinin uzamasi nedeniyle
hasadin ge¢ zamanlara kaymasi da verim ve kalitede
diistisler olusturmaktadir (Mert, 2007).

Yagmur kosullarinda ve sulama yapilan tarim
alanlarinda pamugun ekim zamani az ¢ok degisiklik
gostermektedir. Erken ekim yapilan pamuklar,
topraktaki nem ve besin elementlerinden, verilen
giibrelerden ilkbahar yagislarindan ve sulama
suyundan daha ¢ok ve daha uzun siire
yararlanmaktadirlar. Erken ekilen pamugun yetisme
sliresi uzadigindan kozalar daha gabuk olgunlasmakta
ve hemen hemen tamami hasat edilmektedir. Sulu
tarim yapilan yerlerde pamuk daha geg ekilebilmekte,
ama bu higbir zaman, ge¢ ekimden daha iyi sonug
alinir anlamina gelmemektedir. Geg ekimlerde bitkide
hem az koza olusmakta hem de silkme artmakta,
olusan son kozalar olgunlagamadigr igin hasat
edilememektedir. Ayrica ge¢ ekimlerde zararlilarin
etkisi daha c¢ok olmaktadir (Gaylor ve ark., 1983;
Thorp, 1975; Tollefson, 1987) Erken ekimlerde
kozalar daha iri, ¢ir¢ir randimani, lif endeksi, Lif
kopma dayanikliligi daha yiiksek olmaktadir.
Pamugun erken ekilmesi, yalnizca verimi degil ayni
zamanda, lif Kkalitesini de artirmaktadir (Abd-El-
Gawad ve ark 1990; Greff& Human, 1988; Malik &
Malik, 1987; Ozalp, 1969; Yousef, 1985).

Bu arastirma Cukurova kosullarinda bazi pamuk
¢esitlerinde ekim zamanmin verim ve verim unsurlari
iizerine etkilerini incelemek amaciyla yapilmustir.
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2. Materyal ve Yontem

Bu calisma, C.U. Pamuk Arastirma ve Uygulama
Merkezi deneme alaninda 2015 yilinda kurulmus ve
yiiriitiilmiistir. Cukurova bolgesinde ekim alanimna
sahip ADN-710, SG-125, ADN-712, DP-499, ADN-
123, CANDIA, ADN-811, NiHAL, BA-440, BA-119

pamuk gesitleri materyal olarak kullanilmistir.
Calisma; Boliinmiis Parseller deneme desenine gore 3
tekerriirlii olarak kurulmustur. Ekim zamanlar1 (5
Mayis, 5 Haziran) ana, ¢esitler alt parselleri
olusturmustur.

Deneme yerinin uzun yillar ve deneme yilina ait
bazi iklim degerleri asagida verilmistir.

Cizelge 1.
Deneme Yeri Topraginin Fiziksel ve Kimyasal Ozellikleri
. Organik .
Derinlik Tekstiir pH Tuz Madde Kireg P,Os K,0
(cm) Kum  Silt Kil . . 0
(%) %) (%) Biinye (1:2,5) (mmhos/cm) % kg/da
0-30 179 232 58.9 C 7.49 0.23 1.4 25.9 2.8 70.5

Kaynak: Cukurova Universitesi Ziraat Fakiiltesi Toprak Boliimii

Cizelge 1’ in incelenmesinden de goriilecegi gibi,
topragin pH’st 7.49 olup, genellikle hafif alkali bir
ozellik gostermektedir. Tuz igerigi 0.23 mmhos/cm’dir.
Topragm P,0s icerigi 2.8 kg/da ve K,0O igerigi 70.5
kg/da’dir. Pamuk tarmmi i¢in K;O igerigi yeterlidir.

Cizelge 2

Fakat P,Os igerigi yeterli diizeyde degildir. Bu eksiklik
giibre ile tamamlanmistir. Topragm kirec igerigi %25.9
ve organik madde igerigi %1.4 olarak belirlenmistir.

Deneme yerinin uzun yillar ve deneme yilina ait
baziiklim degerleri asagida verilmistir.

Adana flinde Pamuk Bitkisinde Yetisme Donemi (Mayis-Ekim) Igerisinde Uzun Yillar (1966-2015) ve 2015 yil

i¢inde Gergeklesen Aylik Ortalama Iklim Degerleri

Yagis(mm) Sicaklik (°C) Nispi Nem (%)
Aylar Uzun Y1l 2015 Uzun Y1l 2015 Uzun Yil 2015

Ortalamasi Ortalamasi Ortalamasi
May1s 21.8 3.0 21.4 21.7 65.5 64.7
Haziran 21.9 4.8 25.6 25.0 66.7 69.6
Temmuz 12.0 0.4 28.2 28.4 69.7 69.8
Agustos 11.6 10.9 28.6 30.0 69.9 63.4
Eyliil 21.3 13.0 26.2 28.4 64.6 64.8
Ekim 445 32.1 21.9 23.4 60.9 63.7
Toplam 111.3 60.7 - - - -
Ortalama - - 26.1 27.0 66.2 65.7

Son 65 yil sicaklik ortalamalarint ve 2015 yili
sicaklik ortalamalarmi karsilagtiracak olursak Agustos,
Eyliil, Ekim aylarinda ortalama sicakliklarin arttigini,
ortalama toplam yagis miktarinda ise diislis oldugunu
sOyleyebiliriz.

Calismanin  yapildigi tarla tava gelmesi igin
yagmurlama ile sulanmis, tavinda pullukla 25-30 cm
derinlikte siiriilmiis, diskaro ile kesekler parcalanmus, 2
kez tapan cekilerek tarla ekime hazir hale getirilmistir.
5 Mayis’ta 1. Ekim, 5 Haziran’da 2. Ekim havali
mibzer ile sira aras1 70 cm olacak sekilde ekilmistir.

Cikislarin  tamamlanmasindan sonra fideler dort
gercek yapraklt donemde 20 cm sira {izeri mesafede
seyreltilmis, iki el, 4 traktdr capasindan sonra saf
olarak dekara 6 kg azot, 7 kg fosfor olacak sekilde
ekimle birlikte 20-20-0, ¢igeklenme baslangicinda
iisten 6 kg/da azot olacak sekilde %33 AN uygulanarak
toplam 12 kg/da azot verilmistir.

IIk sulama ekimden, ikinci sulama seyreltme ve
yabanct ot miicadelesinden, igiincii ve dordiinci
sulama {ist giibrenin uygulanmasindan sonra yapilmis,
zararlilarin ¢ikis durumuna goére ilaglanmig, hasat 27
Ekim 2015 tarihinde makine ile yapilmustir.

2.1.Incelenen Ozellikler ve Yontemleri
Bitki Boyu (cm)

Her bir parselde rastgele segilen 10 bitkinin
kotiledon yapraklarindan biiyiime konisine kadar olan
mesafe cm olarak Ol¢iilmiis ve ortalamasi almmistir
(Gencer, 1999).

Bitki Basina Meyve Dalr Sayist

Her bir parselde rastgele secilen 10 bitkinin ana
govde tizerinde birincil(primer) meyve dallar1 sayilarak
ortalamasi saptanmustir (Gencer, 1999).
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Bitki Bagina Bogum Sayisi

Parsellerden tesadiifi olarak alinan 10 adet bitkinin
ana govde lizerindeki dal veya koza olusan bogumlar,
adet/bitki olarak belirlenmistir (Gencer, 1999).

Bitkideki Koza Sayisi

Hasat olgunluguna gelen bitkilerden tesadiifi olarak
secilen 10 adet bitkideki agmis ya da toplanabilecek
olan kozalar sayilarak ortalamalar1 alimmustir (Gencer,
1999).

Ilk Meyve Dali Bogum Sayist

Bitki hasat olgunluguna eristikten sonra 10 bitkinin
toprak yiizeyinde koza olusmus ilk dalinin bogum
sayisinin ortalamasidir (Gencer, 1999).

Kiitlii Pamuk Verimi (kg/da)

Her bir parseldeki pamuk kiitliileri tartilarak dekara
cevrilmistir (Gencer, 1999).

3. Arastirma Sonuglar1 ve Tartisma

1.Bitki Boyu (cm)Bitki boyu iizerine ekim
zamaninin %5 diizeyinde etkili oldugu, cesitlerin
etkisinin 6nemsiz oldugu, ekim zamani X ¢esit
interaksiyonunun ise %1 diizeyinde énemli oldugu
saptanmustir. Ekim zamanmin énemli ¢ikmasi, farkli
tarihlerde yapilan ekimlerin bitki boyunu etkiledigini
gostermektedir (Cizelge 4.1).

Cizelge 4.1
Bitki Boyuna Ait Varyans Analizi Sonuglar1

Varyans kaynaklar SD KT KO F

Tekerriir 2 284.696 142.348 4.0381

Ekim zamani 1 932.204 932.204 26.4446*

Hata 2 70.502 35.251

Cesit 9 1249.537 138.837 1.8808

Ekim zaman1 X ¢esit 9 3247.288 360.810 4.8879**

Hata 36 2657.395 73.817

Toplam 59 8441.622

DK(%) 8.69

#%: 04 1’e gore dnemli. *: % 5°e gore 6nemli, (O.D.: Onemli Degil)
Cizelge 4.2.
Cesitlerin Bitki Boyu Ortalama Degerleri ve Duncan Testine Gore Olusan Gruplar.
Cesitler Bitki Boyu (cm)
1.Ekim 2.Ekim Ortalama

ADN-811 104.43 a-e 97.30 b-g 100.86 ab
BA-119 93.73 d-g 111.63a-c 102,68 ab
NIHAL 114.76 a 103.26 a-e 109.01a
BA-440 100.50 a-e 93.86 d-g 97,18 b
ADN-710 104.83 a-e 95.13¢cg 99,98 ab
ADN-123 90.03 e-g 103.50 a-e 96.76 b
CANDIA 93.36 d-g 89.66 e-g 91.51b
DP-499 109.26 a-d 79.46 g 94.36 b
ADN-712 112.20 ab 81.56 fg 96.88 b
SG-125 104.40 a-e 93.30d-g 98.85 ab
ORTALAMA 102.75a 94.77b 98.76

Ortalama bitki boyu 1. Ekim zamanimda 102.75 cm,
2. Ekim zamaninda 94.77 cm, her iki ekim zamaninin
ortalamasinda 98.76 cm iken, ¢esitler arasinda en
yiiksek 109.01 cm ile NIHAL, en diisiik 91.51 cm ile
(b) CANDIA ¢esidinde goriilmiistiir (Cizelge 4.2.).

Cesitler arasinda bitki boyu 1. Ekim zamaninda en
yiiksek 114.76 cm ile NIHAL, en diisiik 90.03 cm ile
ADN-123 cesidinde, 2. Ekim zamaninda en yiiksek
111.63 cm ile BA-119,en diisiik 79.46 cm ile DP-499
cesitlerinde tespit edilmistir (Cizelge 4.2.).

Ekim zaman1 X ¢esit interaksiyonu yoniinden farkli
bitki boyu gruplari elde edilmis olup, bu durum farkli
tarihlerde yapilan ekimlerde, ¢esitlerin bilyiime ve
gelisme  devrelerinin - gevre kosullarindan  farkli

etkilenmis olmasina baglanabilir. Ekim zamanmin
gecikmesiyle  bitki  boyunun azalmasina  dair
bulgularimiz, Lakkineni ve ark. (1994), Poonia ve ark.
(2002), Sofuoglu ve Gencer (1992)’un bulgular ile
kismen, bitki boyunun ekim zamanlarindan onemli
diizeyde etkilendigi ile ilgili bulgularimiz Siilli (2001)
ile uyum igindedir.
3.1. Bitki Basina Meyve Dali Sayisi (adet)

Bitkideki meyve dali sayisinin  gesitlerden
etkilenmedigi, ekim zamani ve ekim zamani X c¢esit
interaksiyonunun da o6nemli olmadig1r saptanmistir
(Cizelge 4.3.).
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Cizelge 4.3

Bitki Bagina Meyve Dal1 Sayisina Ait Varyans Analiz Sonuglari.
Varyans kaynaklar1 SD KT KO F
Tekerriir 2 219.417 109.709 2.8088
Ekim zamani 1 566.723 566.723 14.5095
Hata 2 78.117 39.059
Cesit 9 35.187 3.910 0.9326
Ekim zamani1 X ¢esit 9 42.124 4.680 1.1165
Hata 36 150.919 4.192
Toplam 59 1092.919
DK (%) 13.61

*%: 04 1’ gore dnemli. *: % 5’e gore dnemli, (O.D.: Onemli Degil)

Cizelge 4.4.

Cesitlerin Bitki Bagina Meyve Dali Sayis1 Ortalama Degerleri ile Duncan Testine Gore Olusan Gruplar.

Bitkideki Meyve Dal1 sayisi (adet)
Cesitler
1.EKkim 2.Ekim Ortalama

ADN-811 18.40 13.16 15.78
BA-119 17.90 11.93 14.91
NIHAL 18.26 11.33 14.79
BA-440 19.86 10.93 15.39
ADN-710 20.06 10.73 15.39
ADN-123 16.40 11.76 14.08
CANDIA 15.80 11.63 13.71
DP-499 17.40 11.53 14.46
ADN-712 18.36 11.83 15.09
SG-125 18.70 14.23 16.46
ORTALAMA 18.11 11.90 15.05

Ortalama meyve dali sayist 1. Ekim zamanimda
18.11 adet/bitki, 2. Ekim zamaninda 11.90 adet/bitki
her iki ekim zamaninin ortalamasinda 15.05 adet/bitki
iken, cesitler arasinda en yiiksek 16.46 adet/bitki ile
SG-125, en diisiik 13.71 adet/bitki ile CANDIA da elde
edilmistir (Cizelge 4.4).

Yine cesitler arasinda meyve dali sayisi en yiiksek
20.06 adet/bitki ile 1. Ekim zamaninda ADN-710
¢esidinde, en diisiik 17.40 adet/bitki ile DP-499
¢esidinde, 2. Ekim zamaninda en yiiksek 14.23
adet/bitki ile SG-125, en disiik 10.73 adet/bitki ile
ADN-710 ¢esidinde tespit edilmistir.

Cizelge 4.4.’ten, meyve dali sayist1 bakimimdan
cesitler arasi farkliligin istatistiki olarak o6nemli
olmamakla birlikte, ekim zamaninin gecikmesiyle
meyve dali sayisinin azaldigi  goriilebilmektedir.
Bulgularimiz, Killi (2005), Malik ve Malik (1986),
Poonia ve ark.(2002, Baran (2013)’teki ile benzerlik
gostermektedir.

3.2.Bitki Basina Bogum Sayist (adet)

Bitki basina bogum sayisina, ¢esit ve ekim zamani
X cesit interaksiyonunda %1 diizeyinde 6nemli, ekim
zamaninin ise 6nemsiz oldugu saptanmustir (Cizelge
4.5).

Cizelge 4.5.

Bitki Basina Bogum Sayisina Ait Varyans Analizi Sonuglar1
Varyans kaynaklari SD KT KO F
Tekerriir 2 8.587 4.294 10.8650
Ekim zamani 1 1.568 1.568 3.9684
Hata 2 0.790 0.395
Cesit 9 16.304 1.812 4.1978**
Ekim zamani1 X ¢esit 9 18.507 2.056 4.7649**
Hata 36 15.536 0.432
Toplam 59 61.293
DK(%) 13.62

#%: 04 1’ gre 6nemli. *: % 5’e gére dnemli, (O.D.: Onemli Degil)
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Cizelge 4.6.

Cesitlerin Bitki Bagina Bogum Sayis1 Ortalama Degerleri ile Duncan Testine gore Olusan Gruplar

Bitki basina bogum sayisi (adet)

Cesitler

1.Ekim 2.Ekim Ortalama
ADN-811 3.93d-f 4.43 b-e 4,18 de
BA-119 3.90 d-f 3.93 ef 39le
NIHAL 5.93 a-b 5.60 a-e 576 a
BA-440 4.33 d-d 6.00 ab 5.16 a-c
ADN-710 3.33e-f 5.86 a-c 4.60 b-e
ADN-123 4.96 a-c 5.63a-e 5.30 ab
CANDIA 4.83e-d 5.40 a-e 5.11a-c
DP-499 4.83¢e-e 4,73 b-e 4,78 b-d
ADN-712 5.30 a-e 3.70 d-f 4.50 c-e
SG-125 5.26 a-e 4.56 b-e 4.91 b-d
ORTALAMA 4.66 4,98 4.82

Ortalama bitki bagma bogum sayist 1. Ekim
zamaninda 4.66 adet, 2. Ekim zamaninda 4.98 adet, her
iki ekim zamaninda ortalama 4.82 adet iken, her iki
ekim zamani ortalamasma gore gesitler arasinda en
yiiksek 5.76 adet ile NIHAL, en diisiik 3.91 adet ile
BA-119 ¢esidinde goriilmiistiir (Cizelge 4.6.).

Bitki basma bogum sayisinda 1. Ekim zamaninda
en yiiksek 5.93 adet ile ilk srrada NIHAL, en diisiik
3.33 adet ile ADN-710; 2. Ekim zamaninda ilk sirada
6.00 adet ile BA-440, son sirada 3.70 adet ile ADN-
712 yer almigtir.

Ekim zamanmi X cesit bitki gelisimini etkileyen
onemli faktorlerden birisidir. Cesit ve ekim zamani X
¢esit interaksiyonu bitki bagma bogum = sayisi
bakimindan istatistiki olarak 6nemli olmakla birlikte,
ekim zamanmin gecikmesiyle bitki bagina bogum
sayisinin bazi ¢esitlerde arttigi, bazi cesitlerde ise

azaldig1 goriilebilmektedir. Bulgularimiz, Beyyavag
(2009)’ m ekimin gecikmesiyle bitki basina bogum
sayisinin ~ azaldigina dair bulgular1 ile kismen
uyusmaktadir. Cesitlerin ekim zamanmin bitki bagina
bogum sayist yoniinden farkli gruplarda yer almasi,
kullanilan gesitlerin ayni olgunlasma grubuna girmekle
birlikte, farkli genotipik yapiya ve ¢evre kosullarina
olan uyum farkliligindan kaynaklanmis olabilir.

3.3.Bitkideki Koza Sayist (adet)

Koza sayisi, ekim zamanindan %1, gesitlerden %5
diizeyinde etkilenmis; ekim zamam X  gesit
interaksiyonunun etkisi ise 6nemli olmamistir. Ekim
zamani ve gesitlerin 6nemli ¢ikmasi, farkli tarihlerde
yapilan ekimlerin koza sayisini etkiledigi ve gesitlerin
farkli koza sayisina sahip olduklarini gostermektedir
(Cizelge 4.7).

KT
32.984
205.350
0.211
343.063
215.143
553.211
1349.963

KO F

16.492 156.3238
205.350 1946.4445**
0.106

38.116 2.4805*
23.905 1.5556
15.367

Cizelge 4.7.

Bitkideki Koza Sayisina Ait Varyans Analizi Sonuglari
Varyans kaynaklar1 SD
Tekerriir 2
Ekim zamani 1
Hata 2
Cesit 9
Ekim zamani1 X gesit 9
Hata 36
Toplam 59
DK(%) 13.61

#%: 04 1’e gore onemli. *: % 5’e gore onemli, (O.D.: Onemli Degil)

Cizelge 4.8.

Cesitlerin Bitkideki Koza Sayist Ortalama Degerleri ile Duncan TestineGore Olusan Gruplar.

Koza Sayisi (adet)

Cesitler 1.Ekim 2.Ekim Ortalama
ADN-811 15.23 16.63 15.93 b
BA-119 13.16 15.56 14.36 b
NiHAL 15.86 13.50 14.68 b
BA-440 15.23 12.36 13.80b
ADN-710 15.36 9.30 12.33b
ADN-123 13.20 10.53 11.86 b
CANDIA 20.80 10.43 15.61b
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DP-499 20.20 12.33 16.26 b
ADN-712 17.26 10.90 14.08 b
SG-125 22.00 19.76 20.88 a
ORTALAMA 16.83 a 13.13b 14.98

Ortalama bitki basina koza sayist 1. Ekim
zamaninda 16.83 adet, 2. Ekim zamaninda 13.13 adet,
her iki ekim zamanmin ortalamasinda 14.98 adet iken,
gesitler arasinda en yiiksek 20.88 adet ile SG-125, en
diisik 11.86 adet ile ADN-123 ¢esidinde elde
edilmigtir (Cizelge 4.8).

Ekim zamanlar1 yoniinden farkli bitki bagia koza
sayist gruplarinin  olustugu ve ekim zamanmin
gecikmesiyle bitki basmna koza sayisinin azaldigi
goriilebilmektedir(Cizelge 4.8). Koza sayisinin
azalmasinin sebebi olarak, vejetasyon siiresinin
kisalmasiyla birlikte, bitkide olusan ¢igek sayisinin
azalmasi, yeterli diizeyde karbonhidrat iiretilemedigi
igin ¢giceklerin kozaya doniismemesi ve
dokiilmesisoylenebilir. Nitekim ekimin gecikmesiyle

kiitli pamuk veriminin azalmasi bulgularimizi
desteklemektedir. Bu durum, cesitlerin farkli genotipik
yap1 ve ¢evre kosullarma karsi gosterdikleri farkl
tepkiden de kaynaklanmis olabilir. Ekim zamani
gecikmesi  ile koza sayisinin  azalmasma  dair
bulgularimiz Poonia ve ark. (2002), Arshad ve
ark.(2007), Lakkineni ve ark. (1994), Kill1 (2005) nin

verileri ile kismen uyusmaktadir.

3.4.1lk Meyve Dali Bogum Sayist (adet)

flk meyve dali bogum sayisinin gesitlerden

etkilenmedigi, ekim zamani ve ekim zamani X g¢esit
interaksiyonunun da &nemli olmadigi saptanmistir
(Cizelge 4.9).

Cizelge 4.9

Bitkideki ilk Meyve Dali Bogum Sayisina Ait Varyans Analizi
Varyans kaynaklar1 SD KT KO F
Tekerriir 2 5.16 2.584 1.2466
Ekim zamani 1 0.280 0.280 0.1351
Hata 2 4.14 2.073
Cesit 9 0.330 0.037 0.1907
Ekim zamani1 X gesit 9 2.37 0.264 1.3737
Hata 36 6.92 0.192
Toplam 59 19.228
DK(%) 9.65

#%: 94 1’e gore 6nemli. *: % 5°e gore dnemli, (O.D.: Onemli Degil)

Cizelge 4.10.

Cesitlerin Ik Meyve Dali Bogum Sayis1 Ortalama Degerleri ile Duncan Testine gore Olusan Gruplar.

Ilk meyve dali bogum sayis1 (adet)

Cesitler 1.Ekim 2.Ekim Ortalama
ADN-811 4.40 4.60 4,50
BA-119 4.40 4.66 4,53
NIHAL 4.30 4.73 451
BA-440 4.40 4.60 4.50
ADN-710 4.36 5.10 4.73
ADN-123 4.33 4.86 4.60
CANDIA 4.56 4.60 4,58
DP-499 4.90 4.16 4,53
ADN-712 4.50 4.46 4.48
SG-125 4.60 4.33 4.46
ORTALAMA 4.47 4.61 4,52

Ortalama ilk meyve dali bogum sayisi 1. Ekim
zamaninda 4.47 adet, 2. Ekim zamaninda 4.61 adet, her
iki ekim zamaninda 4.52 adet iken, ¢esitler arasinda en
yiiksek 4.73 adet ile ADN-710, en diisiik 4.46 adet ile
SG-125 olmustur (Cizelge 4.10).

3.5. Kiitlii Pamuk Verimi (kg/da)

Kiitlii pamuk verimi bakimindan ekim zamanlari,

cesitler ve ekim zamani X gesit interakiyonunun %1
diizeyinde 6nemli oldugu saptanmustir (Cizelge 4.11).
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Cizelge 4.11.
Kiitlii Verimine Ait Varyans Analizi

Varyans kaynaklari SD KT KO F
Tekerriir 2 1292.857 646.429 2.1849
Ekim zamam 1 68051.111 68051.111 230.0050**
Hata 2 591.736 295.868
Cesit 9 39355.856 4372.873 6.0219**
Ekim zaman1 X ¢esit 9 20092.897 2232.544 3.0745**
Hata 36 26141.676 726.158
Toplam 59 155526.134
DK(%) 14.88
#%: 9% 1’e gore onemli. *: % 5’e gore dnemli, (O.D.: Onemli Degil)
Cizelge 4.12.
Cesitlerin Ortalama Kiitlii Verimi ile Duncan’a gore Olusan Gruplar.
. Kiitlii pamuk verimi (kg/da
Cesitler 1.Ekim 2.Ek?m (e/d® Ortalama
ADN-811 193.83 bc 127.13 de 160.48 b
BA-119 152.70 c-e 149.71 c-e 151.20b
NIiHAL 261.06 a 174.46 cd 217.76 a
BA-440 259.10a 166.70 c-e 212.90a
ADN-710 163.26 c-e 160.00 c-e 161.63 b
ADN-123 242.23 a-b 155.70 c-e 198.96 a
CANDIA 176.86 cd 129.36 d-e 153.11b
DP-499 196.53 bc 114.70 e-e 155.61b
ADN-712 236.30 ab 151.50 c-e 193.90 a
SG-125 265.86 aa 144.93 c-e 205.40 a
ORTALAMA 21477 a 147.42 0 181.06

Ortalama kiitlii verimi 1. Ekim zamaninda 214.7
kg/da, 2. Ekim zamaninda 147.42 kg/da, her iki ekim
zamanmin ortalamasinda 181.06 kg/da iken, cesitler
arasinda en yiksek 217.76 kg/da ile NiHAL, en
diisiik151.20 ile BA-119 c¢esitlerinde belirlenmistir
(Cizelge 4.12.).

Cesitler arasinda dekara kiitli verimi 1. Ekim
zamaninda en yiiksek 265.86 kg ile SG-125, en diisiik
152.70 kg ile BA-119 ve 163.26 kg ile ADN-710
olurken,2. Ekim zamaninda ilk sirada 174.46 kg/da ile
NIHAL, son sirada 114.70 kg/da ile DP-499 cesitleri
yer almistir(Cizelge 4.12.).

Kiitlii verimine bakildiginda 1. Ekim zamaninda
265.86 kg/da ile SG-1252, 2. Ekim zamaninda ise
174.46 kg/da NIHAL cesitleri ilk swayr teskil
etmiglerdir.

Ekim zamanlar1 yoniinden farkli kiitlii pamuk
verimi gruplarinin olustugu ve ekim zamanmin
gecikmesiyle kiitlii veriminin azaldig1 Cizelge 4.12°den
goriilebilmektedir. Kiitlii veriminin azalmasi, bitkilerin
gelisimi igin yeterince karbonhidrat iiretemedigi ve
buna bagh olarak kozalarin iyi gelismedigini
gostermektedir. Ayrica, cesitler arasinda da kiitli
verimi yoniinden farkliliklar oldugu saptanmistir.

Ekimin gecikmesiyle kiitlii agirhgi
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azalmaktadir.

Benzer bulgular, Copur (1999), Pettigrew (2002),
Poonia ve ark. (2002), Oad ve ark. (2002),Hassan ve
ark. (2003), El-Akkad ve ark. (1980), Malik ve Malik
(1986), Brar ve ark. (1990), Ansari ve ark. (1991),
Sofuoglu ve Genger (1992), Sharma ve ark.
(1998),Giir ve ark. (2001),Silli (2001), Beyyavas
(2009), Kalli (2005),Killi ve Bolek (2006), Arshad ve
ark. (2007), Atas ve Gormis (2008), Barradas ve
Bellido, (2009), Ali ve ark. (2009), Bozberk ve Unay
(2005), Wumbei (2014), ve Raju ve Kharche
(1990)bulgulart ile kismen uyusmaktadir.

4. Tesekkiir

Katkilarindan dolayr C.U. Ziraat Fakiiltesi Pamuk
Arastirma ve Uygulama Merkezi calisanlarina
tesekkiirii borg biliriz.
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Konya'nin Cumra, Seydisehir ve Yalihiiyiik olmak iizere ii¢ farkli yoresinden
tabii olarak yetigen bitkilerden toplanan Asteraceae familyasina ait olan Centaurea
balsamita Lam. tiiriiniin bazi bitkisel ve besin 6zellikleri arastirilmigtir. Centaurea
balsamita tiiriiniin iilkemiz topraklarina uygun, tiretim maliyeti az, hasat ve is¢iligi
kolay olmasi nedeniyle yem ag1g1 olan iilkemizin, bundan sonra yapilacak hayvan
besleme caligmalarina 151k tutmasi amaciyla yapilmistir. Toplanilan ortamlarda ki
m? *deki bitki yogunlugu, bitki boyu, bitkinin farkli kisimlarinin yas ve kuru agirlik-
lar1 (bitki yas agirhigy, tabla yas agirhigi, bitki kuru agirligy, tabla kuru agirligr) ve
protein degerleri incelenmistir. Tesadiif Bloklar1 Deneme Desenine gore ilgelerin
konumuna gore farkli yonlerinden olmak iizere Cumra ve Seydisehir ilgelerinde 4
lokasyondan ve Yalihiiyiik ilgesinden 3 lokasyondan toplanan bitkilerle yapilan
Olgiimler ve laboratuvar analizleri yapilmig ve sonuglar1 istatistiki analize tabi
tutulmustur. Bu incelemeler sonucu m*deki bitki yogunlugu en fazla 19.25 adet ile
Cumra’nin dogusunda, bitki boyu en yiiksek 170.75 cm ile Seydisehir’in giineyinde,
bitki yas agirlig1 en fazla 376.00 gr ile Seydisehir’in giineyinde, bitki kuru agirhgi
en fazla 240.75 gr ile Yahhiiyiik in giineyinde, tabla yas agirligi en fazla 116.00 gr
ile Seydisehir’in kuzeyinde, tabla kuru agirhigi en fazla 65.25 gr ile Yalihiiyiik’iin
giineyinde ve protein orani en fazla govdede % 13.34 ile Cumra’nin batisinda tespit
edilirken tablada en fazla % 15.80 ile Cumra’nin giineyinden kaydedilmistir. Bu
calisgmada Centaurea balsamita’nin bitkisel ve kimyasal kompozisyon ozellikleri
nedeniyle yem bitkisi olarak farkli islemler uygulanarak degerlendirilebilecegi
Ongoriilmektedir.

Determination of Some Agronomic Characteristics and Protein Ratio in-
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Some agronomic and nutritional characteristics of naturally grown Centaurea
balsamita L. Which belongs to Asteraceae family were collected from three diffe-
rent regions of Konya City, Seydisehir District and Yalihiiyiik District were investi-
gated. Centaurea balsamita is a promising plant for future purposes of feeding
activities owing to low production in put, easy harvesting and labor. The plant
density, wet and dry weights of different plant parts and protein ratio were investi-
gated. Trial was set up according to the Randomized Blocks Experimental Design,
measurements and laboratory analyzes were carried out with the plants collected
from 4 locations in Cumra and Seydisehir districts and 3 from Yalihiiyiik district,
and their results were subjected to statistical analysis. The plant densities in these
results were in the eastern part of Cumra with a maximum of 19.25 plants. South of
Seydisehir showed a maximum height of 170.75 cm, plant wet weight was maxi-
mum by 376.00 gr value. In South of Seydisehir, plant dry weight was maximum by
240.75 gr value. South of Yalihiiyiik, table wet weight was maxmum by 116.00 gr
value while North of Seydisehir showed the weight was recorded to the south of
Yalihiiyiik with a maximum of 65.25 gr value and the protein ratio was found on
the West of Cumra with a maximum of 13.34 % value at the hawthorn and from the
South of Cumra with a maximum of 15.80 % value in the table. In this study, Cen-
taurea balsamita crop and some agronomic characteristics were applied to the
screw fitting were provided may be considered as a feed plant.
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1. Giris

Bitkiler, insan ve hayvan beslenmesinin yani sira
binlerce yildan beri tedavi amaghida kullanilmaktadir.
Giiniimiizde beslenme materyali yaninda dogal ilaglarla
tedavi, olduk¢a yayginlasmaya baslamigtir (Dimayuga
ve Garcia 1991). Tedavi amagh kullanilan bitkilerin
sayisi her gegen giin artis gostermektedir (Baytop
1999).

Tiirkiye floras1 olduk¢a zengin bir yapiya sahip ol-
masindan dolay1 énemli bir konumdadir (Baser 1997).
Tibbi bitki bakimindan zengin oldugu kadar aromatik
bitki bakimindan da zengin bir yapiya sahiptir. Tiirki-
ye’deki bitki cesitliligini saglayan etmenlerin basinda
Anadolu’nun fitocografik olarak konumu, tiir ende-
mizminin yiiksek olusu, Giineybati Asya ile Giiney
Avrupa floralar1 arasi koprii olusu gelmektedir (Tan
1992). Ulkemizde 9000’e yakin dogal bitki tiirii bu-
lunmakta olup bunlarin 30’u endemiktir (ilgim ve ark.
1998).

Bitkiler biinyelerinde birgok kimyasal bilesikler ba-
rindirirlar. Bu bilesikler insan ve hayvan beslenmesinin
yaninda viicutta bir¢ok etkilere sahiptir (Baser 1997).
Bu bitkisel droglarin iginde selilloz, nisasta , pektin ,
protein ve seker vb. tedavi yoniinden etkisiz maddele-
rin yaninda ¢ok az miktarda bile olsa farmakolojik
etkilere sahip bilesikler bulunmaktadir (Baytop 1999).
Ancak saglik agisindan bir¢ok arastirma yapilmis ol-
masina ragmen hayvan beslenmesi adma ¢ok fazla
bilgiye sahip olunamamaktadir.

Chehregam ve Malayer1 (2007) ,iran'da yapilan bir

aragtirmada 6nemli toprak kirleticisi olan agir metalle-
rin bolgede yetisen bazi bitkilerin (Euphorbia cheira-
denia, Scariola orientals , Centaurea virgata
, Gundelia  Turnefortii ve Eleagnum  angustifolia)
farkli organlarinda agir metal toplayabildigini ve bu
bitkilerden E.cheiradenia ait Euphorbiacea etkili biri-
ken Pb, Zn, Cu, Ni ve Cd 'ye sahip daha etkili bir akii-
miilator oldugunu tespit etmislerdir.. Arastiricilar bu
bitkilerin atik havuz topraklar1 igeren deneysel parsel-
lerde toprak detoksifikasyonu, bazi agir metallerin
toprakta azaltilmasi ve madencilik alanlarinda agir
metal bakimindan kirli topraklarda toprak zehirlenmesi
ve fitoremideasyon i¢in etkili bir bitki olarak kullanila-
bilecekleri belirtilmektedir.

Ulkemizde belirli oranlarda yem bitkileri yetistirici-
ligi yapilmaktadir. Yem, hayvan yetistiriciliginde
onemli bir yere sahip olup masraflar i¢cinde de dnemli
bir pay (%70-75) almaktadir. Diger yem kaynaklari
yaninda c¢ayir mera alanlar1 ve yem bitkileri ekilen
alanlarin ihtiya¢ duyulan yemi karsilama da 6nemli bir
rolii vardir. Hayvanlar ihtiya¢ duyduklar1 besin madde-
lerini diger canlilar gibi yedikleri yem ve igtikleri su-
dan karsilarlar. Hayvanlarin kaba yem ihtiyaci tabii
cayir ve mera alanlari, tarla tarimi iginde yetistirilen
yem bitkileri ve diger tarla iirtinleri ile endiistri artiklar1
olmak iizere {i¢ ana kaynaktan saglanir. Ulkemizde

yem acig1 bulunmakta olup alternatif bitkilerin yem
olarak kullanimi ile bu agik azaltilmalidir (Ermetin ve
Miilayim, 2017).

Tiirkiye florasinda 6nemli bir yere sahip olan Aste-
raceae familyasinin bazi cinsleri degisik yorelerde yem
bitkisi olarak veya farkli amaglarla kullanilmaktadir.
Ozellikle bu giine kadar daha gok botanikgi ve biyolog-
larin galistigi bir bitki olmasina ragmen hayvan bes-
lenmesi agisindan yem bitkisi olarak degerlendirilebi-
lecegi konusu ele alinmamuis bir bitkidir.

Bu caligmada Asteraceae familyasina ait olan Centau-
rea balsamita tiiriiniin yem bitkisi olarak degerlendi-
rilmesi amaciyla Konya'da ti¢ farkli yorede baz1 bitki-
sel ve besin Ozellikleri arastirilmistir. Centaurea bal-
samita tiiriiniin iilkemizin baz1 yorelerde kendiliginden
yaygin olarak yetisen ve bu yore topraklarma uygun,
iretim maliyeti az, hasat ve is¢iligi kolay ve tibbi 6zel-
liklere de sahip olan bir bitki olmasi nedeniyle yem
ac181 olan iilkemizde, bundan sonra yapilacak farmako-
lojik veya hayvan beslenme calismalarina 1s1k tutmasi
amaciyla yapilmis, on calisma niteliginde olan bir
calismadir.

2. Materyal ve Yontem

Aragtirma materyali 2016 yilinda g ilgeye yapilan
periyodik arazi calismalari neticesinde toplanan bitki
orneklerinden olusmaktadir. Mayis - Temmuz aylari
arasinda belirli periyotlarla yapilan bir yillik arazi ¢a-
lismasi sonucunda Centaurea balsamita Lam. bitkisi-
nin ¢igeklenme dénemi sonuna dogru Konya ilinin ii¢
ilcesinde, kuzey, giiney, dogu ve bat1 yonlerinde ekili
tarla kenarlarinda, tarla ortalarinda, nadas alanlarinda,
yol kenarlarinda ve kanal boylarinda tabii olarak yeti-
sen ve ¢ok az rastlanilan yerlerden ziyade yogun olarak
goriildiigl alanlarda bitki toplulugunu temsil edebilen
rastgele secilen 5(bes) bitkiden bitki ile ilgili degerler
ve ornekler alinmustir.

Calismada kullanilan Centaurea balsamita, Cumra,
Seydigehir, Yalihityiik bolgelerinden toplanmuigtir.
Centaurea balsamita bitkisine Cumra ve Seydisehir
ilgelerinde 4 yonde ve Yalihiiyiik il¢esinde ise ii¢ yon-
de rastlanildigindan farkl sayida 6rnekler alinmistir.

Bitkilerin vejetasyon devreleri igerisinde ¢igeklen-
me doénemine rastlayan Mayis ve Temmuz aylari ara-
sinda yapilan arazi calismalar1 sonrasinda toplanan
bitkiler preslenmis ve yaygin herbaryum tekniklerine
gore kurutulmustur. Kurutulan numuneler analizlere
hazirlanmstir.

2.1. Calismada kullanilan Centaurea tiirii ve ozel-
likleri

Bu tiiriin 6zellikleri tek yillik bir bitki olup step,
nadas alanlar1 ve tarlalarda gok rastlanir. 650-1900 m
yiiksekliklerde bulunmasiyla birlikte endemik degildir.
fran-Turan elementli olup Dogu Anadolu’da sik rastla-
nir. Genel dagilimi Anti-Liibnan, Trans Kafkasya, iran
ve Tiirkistan’dur.
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2.1.1.Metrekaredeki bitki yogunlugu (adet/m®)

Her lokasyondan tesadiifi olarak secilen 5 adet bit-
kinin etrafindaki bitkiler sayilarak m? deki bitki yogun-
lugu adet cinsinden kaydedilmisgtir.

2.1.2.Bitki boyu (cm)

Her lokasyondan tesadiifi olarak segilen 5 adet bit-
kinin toprak seviyesinden bitkinin en u¢ kismina kadar
olan mesafe olgiillerek cm cinsinden kaydedilmistir
(Ogiitcii, 1979).

2.1.3.Bitki Yas Agirligi (gr/bitki)

Her lokasyondan tesadiifi olarak segilen 5 adet bit-
kinin govde ve tablalar1 tartilip g cinsinden kaydedil-
mistir (Acar ve ark.2011).

2.1.4.Bitki Kuru Agirligi (gr/bitki)

Her lokasyondan tesadiifi olarak secilen 5 adet bit-
kinin govde ve tablalar1 yas govde agirligi alindiktan
sonra etiivde 70°C ~ de sabit agirhiga gelinceye kadar
bekletilerek, kuru agirliklar: tartilarak g cinsinden kay-
dedilmistir (Acar ve ark.2011).

2.1.5. Tabla Yas Agirlig (gr/bitki)

Her lokasyondan tesadiifi olarak secilen 5 adet bit-
kinin tablalar1 gévdeden ayrilarak tartilip g cinsinden
kaydedilmistir (Acar ve ark.2011).

2.1.6.Tabla Kuru Agirligi (gr/bitki)

Table 1

Her lokasyondan tesadiifi olarak sec¢ilen 5 adet bit-
kinin tablalar1 etiivde kurutulup tartilarak g cinsinden
kaydedilmistir (Acar ve ark.2011).

2.1.7.Protein orant (%)

Hem bitkide hem de tablalardaki protein orani top-
lam azotun 6.25 katsayisiyla ¢arpilarak bulunup kayde-
dilmistir. Bitkideki toplam azot ise Kjeldahl yontemi
kullanilarak bulunmustur.

2.1.8. Istatistiki analiz ve degerlendirme

Tesadiif Bloklar1 Deneme Desenine gore, Cumra,
Seydisehir ilgelerinden 4 er lokasyondan ve Yalihiiyiik
ilgesinden 3 lokasyondan toplanan bitkilerle yapilan
Ol¢iim ve analizlerle sonuglandirilan bu arastirmada,
Yalihiiyiik il¢esinde 3 lokasyon olmasmdan dolay: ii¢
bdlgenin varyans analizi ayr1 ayr1 yapilmistir. Varyans
analizi sonucuna gore F degeri % 5 veya % 1 seviye-
sinde 6nemli olan &zelliklerin her biri i¢in LSD testi
yapilmis ve ortalamalar gruplandirilmistir. Arastirmada
incelenen Dbiitlin  6zelliklerin istatistiki analizleri;
“MSTAT-C” paket programi kullanilarak yapilmuistir.

3. Arastirma Sonuglari ve Tartisma

Bitki o6rneklerinin m*deki bitki yogunlugu, bitki
yas agirligi, bitki kuru agirligi, tabla yas agirligt ve
tabla kuru agirligi degerlerine ait varyans analiz tablo-
lar1 her ilge igin ayr1 ayr1 olmak iizere verilmistir. Bun-
lara ait ortalamalar ve AOF gruplandirmalari ile bitki
ve tabla protein oranlari Tablo 4’ de verilmistir.

The analysis of varience table belenging to botanical properties for Cumra region

Varyasyon Serbestlik m®deki bitki Bitkiboyu  Bitki yas agir-  Bitki kuru Tabla yas agirthg  Tabla kuru
kaynagi derecesi yogunlugu agirhg agirhg
Genel 15

Tekerriir 3 2.3343 1.024 1.0453 1.2423 1.7371
Yon 3 10.5253** 6.384* 6.1632 * 7.0842** 6.5036* 7.3347**
Hata 9

CV (%) 50.83 13,10 42.13 49.01 40.13

*P<0.05 , **P<0.01

Cumra bolgesi icin farkli parametrelerde yapilan
varyans analiz sonuglarma gore m?’deki bitki yogunlu-
gu, bitki kuru agirhigr ve tabla kuru agirlign %1 seviye-
Table 2.

sinde 6nemli bulunmustur. Bitki boyu, bitki yas agirlig:
ve tabla yas agirhigi degerleri ise %5 seviyesinde
6nemli bulunmustur.

The analysis of varience table belenging to botanical properties for Seydisehir region

Varyasyon Serbestlik m”deki bitki Bitki boyu Bitki yas Bitki kuru Tabla yas Tabla kuru agirhg
kaynagi derecesi yogunlugu agirhgi agirhgi agirhig
Genel 15
Tekerriir 3 1.4049 2.6683 3.2787 1.9406 2.5664 1.0895
Yon 3 1.1589 7.1102** 7.6495** 7.8924** 4.9774* 3.6653*
Hata 9
CV(%) 20.50 13.35 35.17 50.10 35.30 54.43

*n<0.05 , **p<0.01

Seydisehir bolgesi icin farkli parametrelerde yapi-
lan varyans analizi sonuglarina gore sadece tabla yas
agirligt %5 seviyesinde 6nemli bulunmustur. m*’deki

bitki yogunlugu hari¢ diger parametreler %1 seviyesin-
de 6nemliyken m*’deki bitki yogunlugu varyans analiz
sonuclarina gore 6nemsizdir.
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Table 3.
The analysis of varience table belenging to botanical properties for Yalihiiyiik region
Varyasyon Serbestlik m? deki Bitki boyu Bitki yas Bitki kuru Tabla yas Tabla kuru agirligt
kaynagi derecesi bitki yogun- agirhgi agirhg agirhg
lugu
Genel 11
Tekerriir 3 1.2069 0.4630 1.0966 2.9069 1.0961 2.3884
Yon 2 23.5862** 26.0181** 6.5372* 17.6822** 2.2839 4.4883
Hata 6
CV(%) 29.61 16.85 37.64 30.11 43.19 30.74

*p<0.05 , ** p<0.01

Yalihiiyiik bolgesinde elde edilen sonuglara goére
yapilan varyans analizine gore bitki yas agirhgr %5
seviyesinde 6nemli bulunmustur. m*’deki bitki yogun-

Table 4.

lugu, bitki boyu ve bitki kuru agirligi %1 seviyesinde
6nemli ¢ikar iken tabla yas agirligi ve tabla kuru agirli-
&1 yapilan varyans analizi sonuglarina gére 6nemsizdir.

Mean valves and grovping of botanical proparties and protein ratio of Cumra,Seydisehir and Yalihiiyiik regions

m?deki bitki  Bitki boyu Bitki yas Bitki kuru Tabla yas Tabla kuru Protein Protein
yogunlugu (cm) agirhig agirhig agirhigt agirhigt orant orant
(adet/mz) (gn) (ar) (gn) (an) (govde) (tabla)
(%) (%)
Kuzey 3.25b 75.00c 68.50b 36.00b 28.00b 12.00b 9.65 14.69
Gliney 7.50b 86.00bc 101.00b 50.00b 41.50b 18.25b 11.48 15.80
Cumra Dogu 19.25a 102.50ab 153.00b 78.75ab 52.50b 23.50ab 7.62 13.79
Bat1 5.00b 108.75a 293.00a 129.25a 110.50a 42.25a 13.34 11.22
Ortalama  8.75 93.06 153.87 73.50 58.12 24.00
LSD 10.22 19.50 127.7 71.16 45.57 22.13
Kuzey 16.25 115.50b 242.00ab 152.00ab 116.00a 65.75a 6.26 12.14
Gliney 17.25 170.75a 376.00a 238.00a 101.00a 55.00ab 7.88 15.62
Seydisehir Dogu 17.25 145.25ab 280.75ab 64.25b 91.25a 24.25h 6.67 10.66
Bati 13.50 123.75b 87.75b 46.75b 37.75b 22.50b 6.72 10.47
Ortalama 16,06 138.81 246.62 125.25 86.50 41.87
LSD 42.59 199.3 144.2 48.84 36.46
Kuzey 11.50a 139.25a 220.50ab 111.00b 88.25 43.50 4.46 11.09
Gliney 17.50a 154.25a 333.00a 240.75a 113.50 65.25 6.43 9.85
. Dogu 2.50b 60.00b 117.75b 70.25b 57.25 35.00 7.42 11.65
Yalihiiyiik
Bati -- -- -- -- -- -- -- --
Ortalama 10.50 117.83 223.75 140.66 86.33 47.91
LSD 8.15 52.06 145.7 111.0

Yapilan analizlere gore ayrilan AOF gruplandirma-
larma gore m* deki bitki yogunlugu Cumra bolgesi igin
en yiiksek 19.25 adet ile Cumra’nin dogusu (a grubu) ,
Seydisehir bolgesi i¢in 17.25 adet ile Seydisehir’in
giineyi ve dogusu, Yalihiiyiik i¢in en yiiksek 17.50 adet
(a grubu) ile Yalihiiylik’iin glineyinden elde edilmistir.
Bitki boyu degerlerine bakildiginda Cumra’da en yiik-
sek 108.75 cm (a grubu) ile batida, Seydisehir’de
170.75 cm (a grubu) ile giineyde, Yalihiiyiik’te 154.25
cm (a grubu) ile giineyde tespit edilmistir. Bitki yas
agirligr degerlerine bakilacak olursa 293.00 gr ( a gru-
bu) ile Cumra’nin batisindan, 376.00 gr (a grubu ) ile
Seydisehir’in glineyinden ve 333.00 gr (a grubu) ile
Yalihiiyiik’iin giineyinde kaydedilmistir. Bitki kuru
agirliginda 129.25 gr (a grubu) ile Cumra’nin batisin-
dan, 238.00 gr (a grubu) ile Seydisehir’in glineyinden,

240.75 gr (a grubu ) ile Yalihilyiik’in giineyinden
tespit edilmistir. Tabla yas agirigit AOF degerlerine
bakacak olursak Cumra bolgesi i¢in en yiiksek 110.50
gr (‘a grubu) ile Cumra’nin batisindan, Seydisehir bol-
gesi i¢in 116.60 gr (a grubu) ile Seydisehir’in kuzeyi
ve Yalihiiyiik bolgesi i¢in 113.50 gr Yalihiiyiik’iin
giineyinde gozlemlenmistir. Tabla kuru agirligina ge-
lindiginde Cumra igin 42.25 gr (a grubu) ile batidan,
Seydisehir i¢in 65.75 gr (a grubu) ile kuzeyden, Yah-
hiiyiik i¢in 65.25 gr ile giineyden elde edilmistir.

Gerek bitki biinyesinde gerekse tablada protein
oranlarmna baktigimizda sirasiyla Cumra bolgesinde
bitki govdesinde protein orani ortalama 10.52 bulun-
mus olup en fazla % 13.34 ile bat1 yoniinden toplanan
bitkilerde ve tabladaki protein orani ise ortalama %
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13.88, en yiiksek ise % 15.80 ile giineyden alinan bitki
tablalarinda tespit edilmistir. Seydisehir il¢esinde bitki
govdesinde protein orani ortalama % 6.88 bulunmus
olup en fazla% 7.88 ile giiney yoniinden toplanan bitki-
lerde ve tabladaki protein orami ise ortalama % 12.22,
en yiiksek ise % 15.62 ile giiney yonden alinan bitki
tablalarmda tespit edilmistir. Yalihiiyiik il¢esinde bitki
govdesinde protein orani ortalama % 6.10 bulunmus
olup en yiiksek % 7.42 ile dogu yoniinden toplanan
bitkilerde ve tabladaki protein orani ise ortalama %
10.86, en yiiksek ise % 11.65 ile dogu yonden alman
bitki  tablalarinda  tespit edilmistir. Kur¢man
(1977;1993)’m bitki yogunlugu ile ilgili yaptig1 ¢alis-
malarla ve Eren (2002)’nin bitki boyu ile yaptig1 ¢a-
lismalarla benzerlik gostermesine karsilik Ercig ve
ark.(1997)’nin bitki yogunlugu iizerine yaptiklari ¢a-
ligmayla, Camas ve ark. (2005) , Karaca (2010)’un
bitki boyu tizerine yaptiklar1 ¢aligmalarla ve Kirici ve
Inan (2001)’m protein oranlari {izerine yaptiklar1 ¢a-
lismalarla farkliliklar gostermektedir. Bu farkliliklarin
sebebi bitki drneklerinin alindig1 yer ( akarsu kenari,
tarla kenar1 ya da nadas alan vs.), iklim, toprak yapisi
gibi etmenlerden olabilecegi diistiniilmektedir.

Ulkemizde bazi1 yérelerde siklikla rastlanilan Cen-
taurea cinsine ait tiirler farkli amaglarla kullanilmakta-
dir. Konya'nin Cumra, Seydisehir ve Yalihiiyiik ilgele-
rinde toplanilan Centaurea balsamita bitkisinin bitkisel
ve kimyasal Ozellikleri nedeniyle ¢esni olarak hayvan
beslemede kullanilabilecegi veya farkli islemler uygu-
lanarak yem olarak degerlendirilebilecegi 6ngoriilmek-
tedir.

4. Tesekkiir

Ziraat Miihendisi Ozlem GUL’iin yiiksek lisans te-
zinin Ozetidir. Projemde destegi bulunan BAP ‘a tesek-
kiir ederim.
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Bu ¢alisma, findik hasat atig1 bos findiklardan (BF: findik korugu); melas,
iretmelas, misir ve sepiyolit ilavesiyle hazirlanan peletlerin besin madde
icerikleri ve in vitro gercek besin madde sindirilebilirliklerini (IVGS) belirle-
mek amaciyla yapilmistir. Denemede 2 x 4 (3) diizeninde faktoriyel deneme
desenine gore; 1) kontrol grubu (BF-K), 2) melas (%7) ilave edilen grup (BF-
M), 3) iire (%2.5) + melas (%?7) ilave edilen grup (BF-UM), 4) musir (%15)
ilave edilen grup (BF-MS), 5) sepiyolitli (%2) kontrol grubu (SBF-K), 6)
sepiyolitli (%2) melas (%7) ilave edilen grup (SBF-M), 7) sepiyolitli (%2) iire
(2.5) + melas (%7) ilave edilen grup (SBF-UM) ve 8) sepiyolitli (%2) misir
(%15) ilave edilen grup (SBF-MS) olmak tizere 8 deneme grubu olusturulmus-
tur. Yemlerin IVGS Ankom Daisy inkubatér D220 kullanilarak belirlenmistir.
Calismada elde edilen sonuglara gore; BF’nin ham protein (HP) igeriginin
9%6.96-16.93 KM arasinda degistigi belirlenmistir. Sepiyolit ilavesinin BF nin
IVGS’ni artirdig goriilmiistiir. Ancak BF ne farkli muamelelerin peletlerin HP
icerikleri tizerine 6nemli etkisi oldugu; lire ve melas ilavesinin HP igeriklerini
artirdigr goriilmiistiir. Calismada IVGS bakimindan BF’de en yiiksek degerleri
musir ilaveli gruplar gostermistir. Sonug olarak, bu c¢alismada BF’nin
peletlenmesinde sepiyolit ve musir ilavesinin yem degeri {izerine olumlu etkisi-
nin oldugu belirlenmistir
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This study was planned with the aim of determining nutrient contents and in
vitro true digestibilities (IVTD) of empty hazelnuts (EH) pelletted with molas-
ses, urea+molasses, corn and sepiolite. According to the 2 x 4 (3) factorial
design, the experiment was established as 8 treatment groups; 1) control group
(EH-C), 2) molasses (7%) added group (EH-M), 3) urea (2.5%) + molasses
(7%) added group (EH-UM), 4) corn (15%) added group (EH-CR), 5) control
group with sepiolite (2%) (SEH-C), 6) group added molasses (7%) with sepio-
lite (2%) (SEH-M), 7) Group added sepiolite (2%) with urea (2.5) + molasses
(7%) (SEH-UM) and 8) group added sepiolite (2%) with corn (15%) (SEH-
CR). The total 8 groups in the study, 4 of them were treated with sepiolite
where other 4 groups were non- sepiolite treated groups. Daisy incubatorD220
was used to determine the IVTDs of the feeds. The crude protein (CP) contents
of EH were 6.96-16.93%. The sepiolite addition increased the IVTD value of
EH. However, the different treatments have a significant effect on the CP
content of the EH pellets; but, urea and molasses addition were found to signif-
icantly increase the CP contents of EH. In the study, the highest IVTD values
were found to be corn added EH groups. As conclusion, it was determined that
the addition of sepiolite and corn in the pelletization of EH had a positive
effect on its feed value.
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Kisaltmalar

BF : Bos findik

BF-K : Kontrol grubu

BF-M : Melas ilave edilen grup

BF-UM : Ure + Melas ilave edilen grup

BF-MS : Mistr ilave edilen grup

SBF-K : Sepiyolitli Kontrol grubu

SBF-M : Sepiyolitli Melas ilave edilen grup
SBF-UM  : Sepiyolitli Ure +Melas ilave edilen grup

SBF-MS : Sepiyolitli Misir ilave edilen grup
IVGS : Invitro gergek sindirilebilirlik

Ulkemizde 14.817 bin bas biyiikkbas hayvan,
33.562 bin bas koyun ve 11.011. bin bas kegi, varligi-
miz bulunmaktadir (TUIK, 2017). Yem bitkileri tarimu,
kaba yem iiretiminin en 6nemli yolu olmasina ragmen,
ne yazik ki, iilkemizde yem bitkileri iiretimi yetersizdir.
Bu nedenle kaba yem kaynagi olarak bazi tahil atiklari,
endiistri atiklari, posalar, kavuzlar, kabuklar ve bazi
alternatif kaba yem kaynagi olabilecek yan firiinler
tizerinde oOnemle durulmaktadir. Bdylece, yukarida
belirtilen atiklarin kaba yem kaynagi olarak degerlendi-
rilmesiyle ekonomik hayvan besleme miimkiin olabile-
cektir. Ulkemizde yaklastk 30-35 milyon ton Kaliteli
kaba yem agig1 goriilmektedir (Kilic ve Mohamoud
Abdi, 2016). Bu baglamda, iilkemizde findik hasat ati51
olarak arta kalan (yaklasik 72 bin ton) bos findiklardan
(BF=Findik korugu) alternatif kaba yem kaynag1 olarak
faydalanilabilir. Nitekim BF, findik randimanni diisiir-
diigii ve satig fiyatini olumsuz yonde etkiledigi icin
istenilmemekte, giibre, yakit veya hayvan yetistirmede
althk materyali olarak kullanilmaktadir (Ozeng, 2004;
Karadeniz ve ark. 2008). Hayvan yemi olarak deger-
lendirilebilecek ozelliklere sahip olan bu kaynaklarin
ekonomiye kazandirilmasi énem tasimaktadir. Ulke-
mizde, az sayidaki hayvan yetistiricisi tarafindan hasat
atig1 bos findiklarin degirmenlerde ogiitiildiikten sonra
hayvanlara yedirilmeye c¢alisildigi bilinmekte olup
uygulamada tiiketilmesi arzu edilen miktarin hayvanlar
tarafindan tiiketilmedigi goriilmistiir. Karadeniz bolge-
sinde (Samsun, Ordu ve Giresun) yapilan bazi incele-
melerde ¢ok az sayida findik fiireticisinin hasat atiklari-
n ogiiterek, misir veya kepekle karistirdiktan sonra
hayvanlara verdikleri de goriilmektedir. Findik kiispesi
ve findik yagmin hayvan beslemede kullanilabilirligi
lizerine yapilan c¢alisma sonuglarinin incelenmesinde
bunlarin hayvanlarin performanslarin1 olumsuz etkile-
yecek anti besinsel faktorler igermedigi bildirilmistir
(Ozen ve Ocak, 2009).

Findik hasat atiklari, alternatif kaba yem kaynagi
potansiyeline sahip olup, peletleme islemi ise bu tiir
atiklarin yem degerlerinde 6nemli iyilesmeler saglaya-
bilmektedir (Kilic ve Gulecyuz, 2017). Sepiyolit, bag-
layict madde olarak ozellikle pelet yemlerde yaygin
olarak kullanilmakta olup, yiiksek su emme kapasitesi
sayesinde mantar gelisimini onlemenin yaninda, yiik-
sek dayaniklilik ve sertlikte pelet yapimini saglamakta-
dir. Ayrica sepiyolit digk: kalitesini artirmast ve ishali
onlemesi agisindan ¢evreyi ve hayvan refahini olumlu

yonde etkileyen katki maddesi olarak kullanilabilmek-
tedir. Bernal ve Lopez-Real (1993) sepiyolitin gazlart
absorbe ettigini ve rumen amonyak miktarini azalttigim
bildirmektedir.

Bu ¢aligmanin baslica amaci; bos findiklardan fire,
melas ve misir gibi katki maddeleri ve sepiyolit ilave-
siyle peletler hazirlanarak, peletlemenin ve katki mad-
delerinin yemlerin sindirilebilirlikleri lizerine etkilerini
incelemektir. Calismanin hipotezini, sepiyolitin sivi ve
gazlar1 absorbe etme Ozelliginin rumende gergeklesme-
si durumunda, rumenden metan atilimini azaltacagi ve
ruminantlarin  yem enerjisinden daha etkin sekilde
faydalanabilecegi; ayrica, bos findiklarmn
peletlenmesiyle kaba yem degerlerinin artirilabilecegi
kurgusu olusturmaktadir.

Denemede yem materyali olarak findik hasat atikla-
rindan bos findiklar (BF=findik koruklar1) 3 farkl
findik yetistiricisinden temin edilmistir. Bos findiklar
iyice kurutulduktan sonra 2 mm’lik elekten gegecek
sekilde ogiitiilmiis ve besleme degerlerinin artirilmasi
icin iire, melas, misir ve sepiyolit kullanilmistir.

2.1. Muamele gruplarimin olusturulmasi

Denemede BF igin, 2 farkli sepiyolit uygulamasi
(sepiyolit var — yok) ve 4 farkli muamele olmak tizere;
8 farkli muamele grubu olusturulmustur. Calismada
katki maddesi olarak melas %7, ire + melas
=(%2.5+%7) %9.5 ve misir %15, sepiyolit %2 oranin-
da ilave edilmistir. Pelet yapiminda kullanilan {ire
(Sirohi ve Rai, 1995; Karabulut, 2002; Kutlu ve Celik,
2014) ve melas miktarlari (Kutlu, 2008; Nguyen,
2003; Sarwar ve ark., 2011) literatiir taramasina gore
belirlenmistir. Ure ve melas (her biri, iki kat1 su ile)
seyreltildikten sonra yem materyaline piskiirtiilerek
katilmis, yemler katki maddeleriyle iyice karistirildik-
tan sonra 3’er tekerriirlii olarak dikey tip pelet
makinasinda 6 mm ¢apinda peletlenmistir.

Denemede kullanilan yemler; katki maddesi ilavesi
yapilmayan 1) Kontrol grubu (BF-K), 2) Melas (%7)
ilave edilen grup (BF-M), 3) Ure (%2.5) + Melas (%7)
ilave edilen grup (BF-UM), 4) Misir (%15) ilave edilen
grup (BF-MS), 5) Sepiyolitli (%2) Kontrol grubu
(SBF-K), 6) Sepiyolitli (%2) Melas (%7) ilave edilen
grup (SBF-M), 7) Sepiyolitli (%2) Ure (2.5) + Melas
(%7) ilave edilen grup (SBF-UM) ve 8) Sepiyolitli
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(%2) Misir (%15) ilave edilen grup (SBF-MS) seklinde
kodlanmustir.

2.2 Yemlerin besin madde iceriklerinin belirlen-
mesi

Ogiitiilmiis (1 mm gozenekli elek ile) ve analizlere
hazir hale getirilmis yemlerde, kuru madde (KM), ham
protein (HP) ve ham kil (HK) analizleri AOAC
(1998)’nin bildirdigi gibi, ham seliiloz (HS), asit ¢dzii-
ciilerde ¢oziinmeyen lifli maddeler (ADF), asit ¢oziicii-
lerde ¢oziinmeyen lignin (ADL) ve nétr ¢oziiciilerde
¢oziinmeyen lifli maddeler (NDF) analizleri Ankom
2000 Fiber Analyzer cihazi ile Van Soest ve ark.
(1991)’in bildirdigi gibi, ham yag (HY) analizi ise
Ankom XT15 Extraction System cihazi kullanilarak
AOCS (2005) tarafindan belirtildigi gibi yapilmustir.
Hemiseliiloz (HSel = NDF-ADF), seliiloz (Sel = ADF-
ADL) ve nitrojensiz 6z maddeler (NOM = KM-
(HP+HK+HY-+HS) igerikleri ise hesaplama yoluyla
belirlenmistir.

2.2. In vitro gergek besin madde sindirilebilirligi-
nin belirlenmesi

Kuru madde bazinda in vitro gercek besin madde
(kuru madde, HP ve NDF) sindirilebilirlikleri (IVGS:
in vitro ger¢ek sindirilebilirlik) siizge¢ torba teknigi
(Van Soest ve ark., 1991) kullanilarak Daisy
inkiibatérde (Ankom, 2002) uygulanmistir. Yemlerin
IVGS belirlenmesinde, rumen gelisimini tamamlamis
19 aylik yasta, 400-450 kg canli agirliga sahip Holstein
k1 ve bugday, misir silaji ve yonca kuru otu ile bes-
lenmis saglikli erkek sigirdan mezbahanede kesim
sonrasi alman rumen igerigi kullanilmistir. Rumen
icerigi siiziilerek 38-40 °C deki termoslara doldurulmus
ve 20-25 dakikada laboratuvara getirilmistir. Peletlerin
in vitro sindirilebilirliklerinin belirlenmesinde kullani-
lan yapay rumen goérevi yapan Daisy inkiibator kulla-
nilmigtir. Daisy inkiibatérde Ankom F57 torbalar kul-
lanilmigtir. Her torbaya 1 mm’lik elekten gecirilmis
yem Ornegi tartilmig, biitlin yemler 3 paralelli olarak
test edilmistir. Calismada kullanilan inkiibator 4 kava-
nozdan olugmaktadir. Her kavanoza 2 1t’lik inkiibasyon
stvist (1600 ml tampon soliisyonu + 400 ml rumen
stvist)) CO2 tiipli esliginde ilave edilmistir. Torbalar
inkiibatére CO2 tiipii esliginde atilmistir. Deneme iki
kez (48 ve 96 saatlik siireler igin) tekrar edilmistir.
Yemlerin in vitro gercek besin madde sindirilebilirligi
asagidaki formiil kullanilarak hesaplanmustir.

%IVGS=100 — ((W3-(W1xC1))*100)/W2
Burada;
W1: F57 torbalarinin darasi

W2: Kuru 6rnek veya kuru ornekteki besin madde
miktar1 (KM ve NDF)

W3: inkiibasyon sonunda torbada kalan residiideki
besin madde miktari

C1: Kor agirligt (inkiibasyondan ¢ikartilip etiivde kuru-
tulduktan sonraki bos torba agirligi/orijinal torba agir-
lig1

2.3.Yemlerin nispi yem degerinin belirlenmesi

Bos findiklarin yem kalitesinin belirlenmesinde
nispi yem degeri (NYD) indeksi kullanilmistir
(Rohweder ve ark. 1978). Yemlerin kuru madde tiike-
timleri (KMT) ve kuru madde sindirilebilirlikleri
(KMS) asagidaki gibi hesaplanmaktadir.

KMT = Kuru madde tiketimi (%CA) =
120/(%NDF)

KMS = Kuru madde sindirilebilirligi (%) = 88.9 —
(0.779 x %ADF)

NYD = Nispi yem degeri = (KMS x KMT) / 1.29

NYD bakimindan yemlerde kaba yem kalitesinin
belirlenmesinde “The Hay Marketing Task Force of the
American Forage and Grassland Council” tarafindan
yapilan siniflandirmaya gore, “ prime” (>151) en iyi
kaliteyi, (125-151) aras1 iyi kaliteyi, (103-124) arasi
2 kaliteyi, (87-102) aras1 3.kaliteyi, (75-86) arasi
4 kaliteyi ifade ederken, “5” (<75) ise reddedilecek
diizeyde kot kaliteyi ifade etmektedir. Denemede
kullanilan BF peletleri bu baglamda NYD kalite sinif-
landirmasma gore degerlendirilmistir.

2.5. Istatistiksel analizler

Elde edilen veriler tesadiif parsellerinde faktoriyel
deneme tertibine gore istatistik analize tabi tutulmustur.
Istatistiksel analizler SPSS paket programi kullanilarak
degerlendirilmistir. Muameleler veya yem ¢esitleri
arasindaki farkliliklarin karsilastirilmasinda Duncan
Coklu Karsilastirma testinden yararlanilmistir.

Findik hasat atiklarindan bos findiklarin yem dege-
rinin belirlenmesi tizerine yapilan literatiire rastlanil-
madigindan karsilastirmalarda en yakin degeri gdsteren
samanlar, kuru otlar, baz1 kabuklar, atiklar vb. gore
kiyaslama yapilmistir.

3.1. Besin madde icerikleri

Bos findik peletlerine katki maddeleri ilavesinin
KM’de % olarak besin madde igerikleri ve hiicre duvari
yap1 elemanlari iizerine etkisi Cizelge 1’de verilmistir.
Bos findiklarda muameleler arasinda KM igerikleri
bakimindan en yiiksek degeri SBF-MS, en diisiik dege-
ri ise BF-MS gostermistir (P<0.001).

Cizelge 1’e gore besin madde igeriklerinden HK,
HP, HY ve ADL bakimmdan muameleler arasinda
onemli farkhilik gériiliirken; HS, NOM, NDF, ADF,
HSEL ve SEL bakimmdan farkliik goriilmemistir.
Muameleler arasinda sepiyolit ilave eden gruplarda HK
iceriklerinin diger gruplardan daha yiiksek oldugu
goriilmiigtiir. Bir yemin HK igeriginin ¢ok yiiksek
olmasi, kendi yapisindaki mineral maddelerin ve/veya
yemin i¢ine karisan yabanci maddelerin (kum, tas vb.)
fazla miktarda oldugunun habercisidir. Bu durumdan
hareketle bos findik i¢in elde edilen HK igerigi
(%2.99), soya samaninda c¢alisan farkli arastiricilar
(Stanton ve LeValley, 2006; Fluharty, 2009; Kutlu ve
Celik, 2014, Mohamoud Abdi, 2016; Giilegyiiz, 2016)
tarafindan elde edilen degerlerin (%5.8 ile 9.58) altin-
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da kalirken; findik zurufu igin elde edilen HK degeri
(7.76) bu degerler arasinda yer almigtir. Denemede bos
findiga melas ilavesinin HK degerini artirdigi ve en
yilksek HK degerlerinin melas ve iiretmelas ilaveli
gruplarda oldugu goriilmiis olup, bu durum literatiir
bildirisleriyle benzer bulunmustur. Nitekim, melas %10
mineral madde icermektedir (Kutlu ve Celik, 2014) bu
durum HK igerigin artmasina katkida bulunmus olabi-
lir. Farkli yemlerin silajlarina melas ilave edilerek
yapilan ¢aligmalarda, yeme katilan melas oranina bagli
olarak HK miktarlarinda artis oldugu bildirilmektedir
(Nursoy ve ark., 2003; Avci ve ark., 2005).

Bos findiklara iire ilavesiyle HP icerigi dnemli de-
recede yiikselmistir, en diisik HP igerikleri ise katki
maddesi kullanilmayan kontrol gruplarmmda (BF-K ve
SBF-K) goriilmiistiir (P<0.001). Benzer sekilde, Can ve
ark., (2003) tarafindan seker pancari yapragi silajina
%0.5 iire ve %5 melas ilavesiyle olusturulan muame-
lelerde HP oranlarinin sirasiyla %25.33 ve % 21.05’¢
yiikseldigi bildirilmistir. Ayasan (2015) tarafindan
moringa agaci kabugu i¢in bildirilen HP icerigi (%7.1)
bu degere yakin deger gosterirken; Kilic ve Mohamoud
Abdi (2016) tarafindan peletlenmis iiziim cibreleri i¢in
bildirilen deger (%13.8) ise BF igin belirlenen HP
iceriklerinden oldukea yiiksek deger gostermistir. Ay-
rica, bugday samanlart icin Mohamoud Abdi (2016),
Giilegyiiz (2016) ve Sehu ve ark. (1998) tarafindan
bildirilen HP igerikleri (2.93-4.63) ile karsilastirildi-
ginda BF’nin samanlardan daha yiiksek protein igerigi-
ne sahip olduklar sdylenebilir. Giilegyiiz (2016) bug-
day samanina melas ilavesinde HP igeriginin arttigini
bildirmekte olup, BF’melas ilavesinde de HP igerikle-
rinde 6nemli artis gorillmiistiir.

Bos findiklarda en yiiksek HY igeriklerini SBF-UM
ve BF-UM gruplar1 géstermistir. Calismada bos findik-
lar igin KM bazinda HY i¢in elde edilen deger (%1.16)
lifli yapisiyla benzerlik gosteren bugday samani ve
soya samani lzerinde galisan birgok arastirmacinin
(Sehu ve ark., 1998; Waller, 2005; Fluharty, 2009;
Kutlu ve Celik, 2014; Giilegyiiz, 2016 ve Mohamoud
Abdi, 2016) tarafindan bildirdigi degerler (%0.29 -
%1.80) arasinda yer almaktadir.

Hiicre duvart yapi elemanlart bakimindan sadece
ADL bakimindan muameleler arasinda farklilik goriil-
miis olup, en diisiik ADL degerini BF-K ve SBF-UM
gruplari, en yiiksek degeri BF-UM gruplar1 gdstermis-
tir. Giilegyiiz (2016) sepiyolit ve melas ilavesi yaptigi
bugday samanlarinda HY igeriginin degismedigini
bildirmektedir. Calismada sepiyolit ve melas ilave
edilen bos findiklarda belirlenen HY igerigi, sepiyolit
ilavesiyle diislis gosterirken; tiretmelas ilavesinde ise
istatistiki a¢idan Gnemli bir degisim gostermemistir.
Bugday samanlar1 i¢in (Mohamoud Abdi, 2016;
Giilegyliz, 2016; Fluharty, 2009; Hassan ve ark., 2011;
Sehu ve ark., 1998) bildirilen NDF icerikleriyle
(%73.0-85.1) kiyaslandiginda BF’nin genellikle bug-
day samanlarindan daha diigiik degerler gosterdigi,
ancak Stanton ve LeValley (2006) tarafindan bugday

ve soya samanlari igin bildirilen degerlerden (%56.0,
54.0) ve Erisek (2014) tarafindan sorgum x sudan kuru
otu i¢in bildirilen (%56.48) degerden daha yiiksek
oldugu goriilmektedir. Buna gore, BF’nin NDF baki-
mindan iyi kalitedeki bugday samanlarma benzerlik
gosterdigi sdylenebilir.

3.2. Yemlerin kaba yem degeri ve in vitro gercek
sindirilebilirlikleri

Bos findiklardan hazirlanan peletlerin kaba yem ka-
liteleri ve NYD igeriklerine gore belirlenen kalite
smiflar1 ve in vitro gercek sindirilebilirlikleri (%oKM)
Cizelge 2’de verilmistir. Bos findiklarda kaba yem
kalitesi bakimindan biitiin muameleler arasinda istatis-
tiki bir farklilik goriilmemis, NYD igeriklerine gore
yapilan siniflandirmaya gore en diisiik kalite sinifina
sahip olduklar1 belirlenmistir.
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Cizelge 1

Bos findik peletlerine katkir maddeleri ilavesinin besin madde igerikleri ve hiicre duvari yap1 elemanlari {izerine etkisi, %o(KM’de)

Muamele KM HK HP AY HS NOM NDF ADF ADL HSEL SEL

BF-K 88.65+0.03° 2994006 696017 1.16+0.01° 48.61+336 4028+331 6590+3.15 51.14+2.80 248142170 1477+1.04 2633+1.11
'4

BEM S 88310099 3.86+0.04° 850+0.10° 1.08+0.06" 49.77+0.16 36.79+0.09 7227+032 58.42+0.55 29.88+0.86™° 13.85+0.26 28.54+0.60

BF-UM 2 87690047 343+009° 1693+0.10° 121003 5051007 27.92+0.05 7282+0.82 5822+063 31.32+0.20° 14.60+0.19 26.90+0.82
wn

BF-MS 86.92£0.02° 3.05+003 885+0.12% 1.01+0.11° 4990+1.03 37.19+41.04 71.29+0.78 55.08+1.55 2924+0.03* 16214233 2584+1.54

SBF-K 89.27+0.04° 404+001° 7.84+023° 084+0237 4386+1.14 4342+084 69.75+098 55.63+1.05 30.69+139P 14.12+0.19 24.95+036

SBE-M  § 8846+0.05° 481+£0.06° 9.16+0.07° 0.57+0.09° 41.61+004 43.85+0.14 6694202 5335142 2668+042% 13.59+0.72 26.67+1.00

SBF-UM 5 §87940.05" 4.87+0.07° 164240.07° 1.51+£0.09° 41.14+0.72 36.06=0.73 6641+4.05 57.52+599 2536+161° 8.80+4.84  32.16+5.23
wn

SBF-MS 91.15+0.59°  3.62+002° 9.18+025° 0574005 47774156 38.86+1.67 6778072 53.67+039 27.16+0.77°% 14.11+£1.01 26.51+0.84

Onem Diizeyi  <0.001 <0.001 <0.002 <0.005 0.087 0.108 0.090 0.332 <0.001 0522 0.324

P<0.001;a,b..., aym siitunda farkli harfle gosterilen ortalamalar arasindaki farkhiliklar 6nemlidir. BF-K: Bos findik kontrol, BF-M: Bos findik melas, BF-UM: Bos findik iire+melas, BF-MS:
Bos findik musir, SBF-K : Sepiyolitli bos findik kontrol, SBF-M: Sepiyolitli bos findik melas, SBF-UM: Sepiyolitli bos findik iire+melas, SBF-MS: Sepiyolitli bos findik misir, KM: Kuru
madde, HK: Ham kiil, HP: Ham protein, HY: Ham yag, HS: Ham seliiloz, NOM: Nitrojensiz 6z maddeler, NDF: Nétral deterjan fiber, ADF: Acid deterjan fiber, ADL: Acid deterjan lignin,

HSEL: Hemiseliiloz, SEL: Seliiloz
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Bos findiklarin kuru madde sindirilebilirlikleri ¢ok
aragtiricimin  (Mohamoud Abdi, 2016; Stanton ve
LeValley, 2006; Fluharty, 2009; Maheri-Sis ve ark.,
2011) soya samanlar1 i¢in bildirdikleri KMS degerle-
rinden (%34.4-44.9) daha yiiksek degerler gosterdigi;
mercimek samant (Coskun ve ark., 1991), ¢ayir kuru
otu (Deniz ve ark., 2000), yonca kuru otu ve sorgum X
sudan kuru otu (Erigek, 2014) KMS degerlerinden daha
diisiitk degerler gosterdigi belirlenmistir. Bugday sa-
manlar1 i¢in bildirilen KMS degerlerine ise benzerlik
gostermistir (Sehu ve ark., 1998; Fluharty, 2009; Has-
san ve ark., 2011).

Hayvanlarin, kuru madde tiiketim miktar1 yemlerin
NDF igerikleriyle iliskilidir ve yiiksek NDF igerikli
yemler daha diisik KMT degerine sahiptirler. Bu ¢a-
lismada BF igin belirlenen KMT degerinin bazi arasti-
ricilar (Hassan ve ark., 2011; Fluharty, 2009;

icin bildirilen degerlerden (CA’in %1.4-1.6’s1) daha
yiiksek oldugu ve bugday samanlarina kiyasla BF’nin
hayvanlar tarafindan daha g¢ok istekle tiiketilebilecegi
sOylenebilir. Ayrica, BF’nin KMT, Deniz ve ark.
(2000)’nin ¢ayir kuru otu i¢in bildirdigi (CA’mn
%1.87°s1) ve Mohamoud Abdi (2016) ve Jonathan ve
ark. (2012) tarafindan sorgum samani igin bildirilen
(CA’1n %1.86-1.85’1) KMT’ye ait degerlere benzerlik
tasidig goriilmiistiir.

BF’nin nispi yem degerine ait sonuglar Kilig ve
Mohamoud Abdi (2016)’nin iiziim cibresi peletleri i¢in
bildirdigi degerlere benzerlik (67.18) gosterirken, bug-
day ve soya samanlarina ait degerlerden (Mohamoud
Abdi, 2016; Fluharty, 2009; Hassan ve ark., 2011,
Stanton ve LeValley, 2006; Maheri-Sis ve ark., 2011)
daha yiiksek NYD’ye sahip oldugu belirlenmistir. Bu
durum, BF’nin NDF ve ADF igeriginin diisik NYD

Mohamoud Abdi, 2016) tarafindan bugday samanlari iceriginin  yiiksek  olmasmin  bir  sonucudur.
Cizelge 2
Bos findik peletlerine katki maddeleri ilavesinin kaba yem kalitesi tizerine etkisi ve in vitro gergek sindirilebilirlikle-
ri (% KM)
Kaba vem 48 saatlik 96 saatlik
Muamele KMS (%) KMT (% CA)  NYD ot )é . inkiibasyon inkiibasyon
airte st sonrast IVGS sonrasi IVGS
BF-K o 49.06 +£2.25 1.83+£0.09 69.87 £ 6.43 5 -¢ok kotii 29.88+1.34 33.39 £ 0.50°
BF-M ><2 43.39+0.43 1.66 £0.01 55.86 +0.80 5 -¢ok koti 29.22+1.10 31.16 £ 0.54°
BF-UM g 43.55+0.49 1.65+£0.02 55.66 £1.25 5 -¢ok koti 32.89+£0.18 34.18 +0.58%
[oR
BF-MS & 4599121 1.68 + 0.02 59.99+£0.93 5 -gok kot 31.86+£0.06  34.81+0.37"
SBF-K - 45.56 +0.82 1.72 £0.02 60.82 +£1.92 5 -¢ok koti 33.27+0.82 31.73£0.51%
>
SBF-M = 4734£1.10 1.80 £0.05 66.00 £+ 3.44 5 -¢ok koti 32.58+1.37 36.32+0.21%
o
SBF-UM E 44.09 + 4.66 1.82£0.11 62.75+9.92 5 -¢ok koti 33.47+£0.73 37.30 + 1.07°
(5]
(2]
SBF-MS 47.09+0.30 1.77 £0.02 64.64 £ 0.54 5 -¢ok koti 37.49+£0.52 41.93 £2.06
Onem diizeyi 0,332 0.098 0.186 0.083 <0.001

P<0.001;a,b..., aym siitunda farkli harfle gosterilen ortalamalar arasindaki farkliliklar 6nemlidir. BF-K: Bos findik kontrol, BF-M:
Bos findik melas, BF-UM: Bos findik iire+melas, BF-MS: Bos findik musir, SBF-K : Sepiyolitli bos findik kontrol, SBF-M:
Sepiyolitli bos findik melas, SBF-UM: Sepiyolitli bos findik iire+melas, SBF-MS: Sepiyolitli bos findik musir, KMS: Kuru madde

sindirilebilirligi, KMT: Kuru madde tiiketimi, NYD: Nispi yem degeri, IVGS: in vitro gercek sindirilebilirlik degeri

Cizelge 2’ye gére BF nin 48 saatlik IVGS degerleri
bakimmdan muameleler arasinda bir farklilik bulun-
mamaktadir. Sepiyolit ilavesinde sadece BF-UM gru-
bunda rakamsal olarak onemli bir fark goriilmemis,
ancak diger gruplarda artis goriilmiistiir. in vitro gercek
sindirilebilirliklerin 96 saatlik inkiibasyon sonrasinda
belirlendigi durumda ise muameleler arasinda onemli
farkliliklar bulunmustur. Buna gore, kontrol grubuna
sepiyolit ilavesinin etkisi dnemsiz bulunurken, diger
muamalelerde sepiyolit IVGS degerini 6nemli miktarda
artirmistir (P<0.001).

Bos findik peletlerine farkli katki maddesi ilavesi-
nin 48 saatlik in vitro gergek sindirilebilirlikleri tizerine
o6nemli bir etkisinin olmadig1 (P>0.05), ancak 96 saat-

lik inkiibasyon sonrasinda iIVGS’ler bakimimdan kont-
rol grubu hari¢ diger muamelelerde sepiyolit ilavesinin
sindirilebilirligi 6nemli OSl¢iide artirdigi goriilmiistiir
(P<0.001). Rumen sartlarinda kaba yemlerin rumeni 48
saat icinde terkettigi bilinmektedir (Pearson ve ark.,
2006). Bu bakimdan degerlendirmede 48 saatlik verile-
rin incelenmesi onem tagimaktadir. Ancak denemede
kullanilan BF peletlerinin sindirilebilirliklerini daha iyi
aciklayabilmek icin 96 saatlik IVGS degerleri de belir-
lenmistir. Bu sonuglara goére, bu yemlerin rumende
daha uzun kalmasi durumunda sepiyolitin sindirilebilir-
lik iizerine olumlu etkisinin oldugu gortilmektedir.

Samanlarin TVGS ile BF’nin karsilastirilmast du-
rumunda bugday, sorgum ve soya samanlariin
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(Mohamoud Abdi, 2016) genellikle BF’lardan daha
yiiksek IVGS degerine sahip olduklari goriilmiistiir.
Ayrica, Kilig ve Mohamoud Abdi (2016) tarafindan
bildirilen peletlenmis {iziim cibreleri [VGS’nin
(%47.11) BF’den daha yiiksek deger gosterdigi belir-
lenmistir. Boylece, BF’nin hayvan beslemede kullani-
labilirligi i¢in sadece besin madde igerikleri degil,
sindirilebilirliklerinin de dikkate alinmasi gereklidir.
Bu sonuglara gore BF'nin, samanlarin yerine tek basina
kullanilmalarinin dogru olmayacagi, bazi kaba yemler-

le kombinasyonlarinin yapilarak hayvan beslemede
kullanilmasinin daha uygun olacagi diisiiniilmektedir.

3.3. Bos findik peletlerine sepiyolit ve muamelenin
etkisi

Bos findik peletlerine sepiyolit ilavesinin besin
madde igerikleri iizerine etkisi Cizelge 3’te, kaba yem
kalitesi (KMS, KMT ve NYD) ve in vitro gergek sindi-
rilebilirlikleri tizerine etkisi ise Cizelge 4’te verilmistir.

Cizelge 3
Bos findik peletlerine sepiyolit ilavesinin besin madde igerikleri ilizerine etkisi % (KM’de)
HK HP HY HS NOM NDF ADF ADL HSEL SEL

% ~ 333+ 1031+ 1.12+ 49.70+ 35.55+ 70.57+ 55.71+ 28.81+ 14.86+ 26.90+
E >°_ 0.11 1.17 0.04 0.78 1.57 1.10 1.15 0.89 0.60 0.55
]
% = 4.33+ 10.65+ 0.87+ 43.60+ 40.55+ 67.72+ 55.04+ 27.47+ 12.68+ 27.57+
E g 0.16 1.02 0.13 0.91 1.07 1.07 1.43 0.77 1.25 1.42
]

Onem Diizeyi <0.001 <0.006 <0.004 <0.001 <0.001 0.065 0.711 0.122 0.14 0.652

P<0.001;a,b..., aym siitunda farkli harfle gosterilen ortalamalar arasindaki farkliliklar 6nemlidir. KM: Kuru madde, HK: Ham kiil,
HP: Ham protein, HY: Ham yag, HS: Ham seliiloz, NOM: Nitrojensiz 6z maddeler, NDF: Nétral deterjan fiber, ADF: Acid deterjan

fiber, ADL: Acid deterjan lignin, HSEL: Hemiseliiloz, SEL: Seliiloz

Cizelge 3’e gore BF peletlerine sepiyolit ilavesinin
HK, HP, HS ve NOM iizerine etkisi onemli bulunmus-
tur (P<0.01). Hiicre duvar1 yap1 elemanlar1 bakimmdan
BF peletlerine sepiyolit ilavesinin etkisi 6nemli bulun-
mamistir (P>0.05). Sepiyolit ilavesi BF peletlerinde
HY ve HS igeriklerinde diisiise neden olurken; HK, HP
ve NOM igeriklerinde artisa neden olmustur.

Cizelge 4’te sepiyolit ilavesinin BF peletlerinde ka-
ba yem Kkalitesi iizerine Onemli etkisinin olmadig1
(P>0.05), ancak 48 saatlik ve 96 saatlik

2Cizelge 4

inkiibasyonlardaki IVGS iizerine énemli etkiye sahip
oldugu gorilmiistiir (P<0.001). Elde edilen sonuglara
gore, sepiyolit varligi BF peletlerinde IVGS degerini
artirmustir.

Bos findik peletlerinde muamelelerin besin madde
icerikleri iizerine etkisi Cizelge 5’ te, kaba yem kalitesi
ve in vitro gercek sindirilebilirlikler tizerine etkisi {ize-
rine etkisi ise Cizelge 6’da verilmistir.

Bos findik peletlerine sepiyolit ilavesinin kaba yem kalitesi ve IVGS {izerine etkisi (%KM)

48 saatlik inkiibasyon 96 saatlik inkiibasyon

ivoli () 9
Sepiyolit KMS (%) KMT (% CA)  NYD sonrast IVGS sonrast [IVGS
Yok 45.5+0.89 1.71+£0.03 60.34 +£2.25 30.96 +0.58 33.39+£0.47
Var 46.02 £ 1.11 1.78 £0.03 63.55+2.35 34.2+0.70 36.82 £1.21
Onem diizeyi 0.711 0.089 0.324 <0.001 <0.001

P<0.001;a,b..., ayn1 siitunda farkli harfle gdsterilen ortalamalar arasindaki farkliliklar 6nemlidir. KMS: Kuru madde sindirilebilirligi,
KMT: Kuru madde tiiketimi, NYD: Nispi yem degeri, IVGS: in vitro gercek sindirilebilirlik degeri
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Cizelge 5

Bos findik peletlerinde muamelelerin besin madde igerikleri izerine etkisi % (KM’de)

Muamele HK HP HY HS NOM NDF ADF ADL HSEL SEL

Kontrol 351 740+ 1.00&  46.24+ 41.85+ 67.83+ 53.39+ 27.75+ 14,44+ 25.64+
0.24° 0.23° 0.12° 191 1.68% 171 1.70 1.75 0.49 0.61

Melas 433+ 883+ 0.83+ 45.69+ 40.32+ 69.61+ 55.88+ 28.28+ 13.72+ 27.60+
021* 016° 012 1.83 158 150 1.32 0.83 035  0.67

Ure+ Melas 4.15+ 16.68+ 1.36x 4582+ 31.99+ 69.61+ 57.87+ 28.34+ 11.75+ 29.53+
0.33° 0.12% 0.08% 2.12 1.85° 2.34 2.70 1.52 251 2.64

Misir 3.33t 9.02+  0.79+  48.84+= 38.03+ 69.53+ 54.38+ 28.20+ 15.16£ 26.18+

013  014° 011" 0096 0.96" 0.92 0.78 0.58 1.23 0.80

Onem Diizeyi  <0.001 <0.001 <0.001 0.141  <0.001 0.774 0.339 0.954 0.380 0.270

P<0.001;a,b..., ayn siitunda farkl: harfle gosterilen ortalamalar arasindaki farkliliklar 6nemlidir. KM: Kuru madde, HK: Ham kiil,
HP: Ham protein, HY: Ham yag, HS: Ham seliilloz, NOM: Nitrojensiz 6z maddeler, NDF: Nétral deterjan fiber, ADF: Acid deterjan
fiber, ADL: Acid deterjan lignin, HSEL: Hemiseliiloz, SEL: Seliiloz

Muamelenin BF peletleri iizerine etkisinin incelen-
digi Cizelge 5’e gore, lifli bilesiklerin muamelelerden
etkilenmedigi (P>0.05); HK, HP, HY ve NOM igerik-
lerinin ise muamelelerden 6nemli diizeyde etkilendigi
goriilmiistiir (P<0.001). Buna gére, HP ve HY igerikle-
ri bakimindan en yiiksek degerleri ve NOM igerikleri
bakimindan ise en diisiikk degerleri liretmelas ilavesi
yapilan muamelelerin gosterdigi belirlenmistir.

Cizelge 6’ya gore kaba yem Kkalitesinin BF
peletlerine uygulanan muamelelerden etkilenmedigi
goriilmekte olup, biitin muamele gruplarinda BF
peletlerinin kaba yem kalitesinin oldukga diisiik oldugu

belirlenmistir. Bos findik peletlerinde muamelelerin in
vitro sindirilebilirlikler tizerine etkisinin hem 48 saatlik
inkiibasyon hem de 96 saatlik inkiibasyon i¢in nemli
oldugu goriilmektedir (P<0.001). Buna gére, en yiiksek
sindirilebilirliklerin musir ilave edilen grubun gosterdi-
gi ve Kontrol gruplar1 ve melas ilave edilen gruplarin
en diisiik sindirilebilirlige sahip oldugu (P<0.001)
belirlenmistir. Bu durum melas ilavesinin rumen mik-
roorganizmalarina daha kolay enerji kaynagi saglaya-
cak olmasi dolayisiyla, mikroorganizmalarm lifli bile-
sikleri pargalamamasindan kaynaklanmig olabilir
(Mohamoud Abdi, 2016).

Cizelge 6
Bos findik peletlerinde muamelelerin kaba yem kalitesi ve in vitro gercek sindirilebilirlikler tizerine etkisi (%6KM)
Kaba vem 48 saatlik 96 saatlik
Muamele KMS (%) KMT (% CA) NYD Kalite gl s inkiibasyon sonrast  inkiibasyon sonra-
IVGS st IVGS

Kontrol 4731+ 1.33 1.78+0.05  65.34+£3.62 5 -cok kotii 31.58 + 1.03" 32.56 + 0.49°
Melas 45.37+1.03 1.73 £0.04 60.93£2.76 5 -¢ok koti 30.9+1.09° 33.74+1.18°
Uret+ Melas ~ 43.82+2.10  1.73+0.06  59.21+4.74 5 -gok kotii 33.18 + 0.36™ 35.74 +0.88"
Misir 46.54 +£0.61 1.73 £0.02 62.32+1.15 5 -¢ok kot 34.67 £ 1.28° 38.37+1.85°

Onem diizeyi 0.399 0.802 0.577 <0.003 <0.001

P<0.001;a,b..., ayn1 siitunda farkli harfle gosterilen ortalamalar arasindaki farkliliklar 6nemlidir. KMS: Kuru madde sindirilebilirligi,
KMT: Kuru madde tiiketimi, NYD: Nispi yem degeri, IVGS: in vitro gercek sindirilebilirlik degeri

Ruminantlarin beslenmesinde alternatif kaba yem
kaynag olarak findik hasat atig1 BF’lerin samanlar gibi
kullanilabilecegi  diisliniilmektedir. Bu baglamda
BF’nin HP igeriginin %6.96-16.93 KM arasinda degis-
tigi belirlenmis olup, bu haliyle samanlardan daha
yiiksek besleme degerine sahip olduklar1 goriilmekte-
dir. Caligmada, BF igin sepiyolit ilavesinin sindirilebi-
lirligi ve HP igerigini olumlu yonde etkiledigi goriil-
mektedir. Buna gore BF peletlerinde sepiyolit ilavesi
tercih edilebilir. Kaba yem kalitesi bakimindan yapilan
degerlendirmeye gore BF en diisiik kalite smifi igeri-
sinde yer almistir. Ancak BF’ne farkli muamelelerin

peletlerin HP igerikleri iizerine 6nemli etkisi oldugu;
iire ve melas ilavesinin HP igeriklerini 6nemli diizeyde
artirdi@r goriilmiistiir. In vitro sindirilebilirlikler baki-
mindan en yiiksek degerleri musir ilaveli gruplarin
gosterdigi belirlenmistir. Buna gore; findik hasat atikla-
rinin peletlenmesinde musir ilavesi {izerinde onemle
durulmasi da 6nerilmektedir.

Sonug olarak, bu ¢alismada BF’nin peletlenmesinde
sepiyolit ve misir ilavesinin yem degeri lizerine olumlu
etkisinin oldugu belirlenmistir. Bununla birlikte,
peletlerden saglanacak besin maddelerinin yiliksek



131

Ozcan ve Kilig / Selcuk J Agr Food Sci, (2018) 32 (2), 123-132

olmasi durumunda hem kaliteli kaba yemlerden hem de
kesif yemlerden tasarruf edilebilecektir. Ancak, BF’nin
tanen ve fenolik bilesikler igeriklerinin dikkate alinarak
farkli kaba yem kaynaklariyla birlikte rasyonlara katil-
mast onerilmektedir
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SO, alternatifleri

Hasat sonrasinda tane hasari ve salkim iskeleti kurumasi gibi zararlar ile Botrytis cinerea
basta olmak {izere mantari enfeksiyonlar sofralik iiziimiin pazarlamasim sinirlar. Sofralik
tizim kalitesinin hasattan sonra korunmasinda SO, yaygin olarak kullanmlmaktadir. Bunun-
la birlikte iiriinde siilfit birikimi riski vardir. Bu nedenle organik {iiriinlerin muhafazasinda
kullanimina izin verilmemektedir. Ciiriimeleri geciktirmek icin SO,‘ye alternatif yontemler
denenmektedir. Bu ¢aligmada ‘Antep Karasi” (Vitis vinifera L.) sofralik iizim ¢esidinde
hasat sonrasinda kalitenin korunmasi amaciyla Bacillus subtilis (Bs) QST 713 ile Azoto-
bacter chroococum + Azotobacter vinelandii (ActAv) karisimi preparatlarin etkileri de-
nenmistir. Uretici baginda hasat 6ncesinde (24 saat) Bs 15 ml L™, Bs 30 ml L, Ac+Av 10
ml L, Ac+Av 20 ml L™ omca iizerinde salkima piiskiirtme seklinde uygulanmugtir. Uriin
hasattan 2 saat sonra soguk hava deposuna (0 +1 °C, %85 oransal nem) 500 gramlik poset-
lerde konulmustur. SO, jeneratorii ped tek doz ile higbir uygulama yapilmayan 6rnekler
kontrol olarak kullanilmigtir. 15 giin arayla alinan drneklerde kalite degisimi takip edilmis-
tir. Bs uygulamalarinda agirlik kaybi (%ak), depolama siirecinde, Azotobacter ve SO2
uygulamalarinin altinda kalmustir. Bs 15 ml L™, ak, tane L degeri, olgunluk indisi (oi); Bs
30 ml L%, ak, °Brix, salkim iskeleti sararmasi (sk), saptan kopma direnci (kd), tat, gériiniim
ve titre edilebilir asitlik (ta) izerine olumlu etkileri ile 6ne ¢ikmustir. Bs ve Act+Av uygu-
lamalar1 1 ay gibi kisa siireli sofralik iiziim muhafazasinda SO, uygulamalarina bir alterna-
tif olabilir gériinmektedir.

Effects of Pre-Harvest Biopesticide and Azotobacter Applications on Post-
Harvest Quality Retention of Table Grape cv. ‘Antep Karasr’
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After harvest, damages such as beery damage and bunch skeleton drying and fungal infec-
tions, especially Botrytis cinerea, limit the marketing of table grapes. SO2 is widely used
to protect the quality of table grapes during the post-harvest storage. However, there is a
risk of sulphite accumulation in grapes. For this reason, the use of organic products storage
process is not allowed. Alternatives to SO2 have been tried to delay decay. In this study,
the effects of Bacillus subtilis (Bs) QST 713 and Azotobacter chroococum + Azotobacter
vinelandii (Ac + Av) preparations were tested in order to protect quality after harvesting in
a variety of Vitis vinifera L. ‘Antep Karas1’ Vitis vinifera L.) grape variety. Bs with 15 ml
L-1, and 30 ml L-1, Ac + Av of 10 ml L-1, and 20 ml L-1 were applied before harvest (24
hours). After harvest (2 hours) the product carried to cold storage (0 £ 1 °C, relative hu-
midity 85%) it was put in 500 g sachets. The SO2 generator pad was used as a single dose
with no application as control samples. Quality changes were followed in the samples
taken by 15 days. In BS applications, weight loss (%ak) was below the application of
Azotobacter and SO2 in the storage period. Bs 15 ml L-1 emerges positive effects on the
ak, berry L value, maturity index (oi); BS 30 ml L-1 emerges positive effects on the, ak, °
Brix, cluster skeleton of browning (sk), determine the breaking strength (kd), viewing and
titratable acidity (TA) respectively. Bs and Ac + Av applications seem to be an alternative
to SO2 applications in short-term such as 1 month of table grape storage.

Bu makale, Selguk Universietsi Fen Bilimleri Enstitiisii Bahce Bitkileri Anabilim Dali’nda Ece Giinal tarafindan Yiiksek Lisans Tezi ‘Biopestisit
Bacillus subtilis QST 713 ile Azotobacter vinelandii uygulamalarinin muhafaza siirecinde sofralik tiziim kalitesine etkileri) olarak yapilan ve Selguk
Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii’nce 15201086 nolu proje ile desteklenen caligmadan iiretilmistir.
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Tuik verilerine gore Tiirkiye 2016 yil1 iiziim {iretimi
4011409 ton olup bunun 2132602 tonu (%53.16) sofra-
lik, 1473528 tonu (%36.73) kurutmalik, 455229 tonu
(%9.99) saraplik ve diger amagclarla kullanilmaktadir
(Tuik, 2016). Uziim, Tiirkiye’de toplam meyve iireti-
minin %22’sini olusturmaktadir (Faostat, 2016). Sofra-
lik iziim ihracatimiz 239577 ton ve elde edilen gelir
175325 milyon $’dir (Tuik, 2016). Diinya sofralik
liziim pazar hacmi 7.3 milyon $’a 2011’de ulagmistir.
Tiirkiye 2011 yil1 sofralik iiziim ihracat miktar1 239577
ton, bu ihracattan saglanan gelir 1.75 milyar $’dir (Ka-
ra, 2014).

Hasat sonrasinda tane ¢atlamasi, salkim iskeleti ku-
rumast ile fungal enfeksiyonlar gibi sorunlar sofralik
lizlimiin pazarlamasin1 sinirlayan 6nemli faktorlerden
bazilaridir. 0.5 °C gibi diistik sicakliklarda da gelisen
Kursuni kiif (Botrytis cinerea), sofralik iiziimiin en
onemli hasat sonrasi hastaligidir. Kursuni kiifiin kont-
roliinde SO, kullanimi yaygin bir uygulama olmakla
birlikte SO, uygulamalari {iziimlerde siilfit birikimine
neden olabilir. SO, kalintilart insan saghig: icin tehlike-
li olup organik iiriinlerin hasat sonrasinda kullanimina
izin verilmez; insanlarda cesitli alerjik etkilere yol
agmast nedeni ile birgok iilkede SO, uygulamalarina
sinirlamalar (10 mg kg™) getirilmis (Crisosto ve ark.,
2002), baz1 iilkelerde de yasaklanmistir (Anonim,
1985). Organik yetistirilen izimler i¢in ise SO, uygu-
lamalarina izin verilmemektedir (Gabler ve Smilanick,
2001). Bu nedenle, ciiriimeleri geciktirmek i¢in SO,’ye
alternatif hasat sonrasi koruma yontemleri denenmek-
tedir (Kara ve ark., 2014).

Bu kapsamda biyolojik kontroliin dogal antogonis-
tik mikroorganizmalarla saglanmasi alternatif bir @imit
olmugtur. Bacillus bazli pestisitler de bu kapsamda
degerlendirilmektedir. Bs son zamanlarda IRTA labo-
ratuvarinda sert c¢ekirdekli meyvelerin yiizeyinden
kesfedilen Bs CPA-8 streini seftali ve nektarinlerde
hasat sonrasinda kahverengi ¢iirtikligii 6nlemistir (Ca-
sals ve ark., 2010). Bs segici antogonistik etkisiyle
biyokontrol saglar (Droby ve ark., 2009). Antogonistik
mikroorganizmalar paketleme sirasinda uygulanarak
enfeksiyonlar yok edilmekte ve iiriin {izerindeki yaralar
daha sonraki enfeksiyonlardan korunmaktadir (Smila-
nick ve Henson, 1992).

Bitki hastaliklar1 en azindan global gida iiretiminin
%10’unun kaybindan sorumludurlar ve bu nedenle gida
giivenliginde 6nemli bir tehdit olustururlar (Strange ve
Scott, 2005). Bu hastaliklara bagli kaybin degeri 220
milyon $ olarak tahmin edilmistir (Cawoy ve ark.,
2011).

Biyopestisitler patojen popiilasyonunu baski altinda
tutan, canli organizmalar veya bu organizmalardan
tretilen dogal triinlerdir (Thakore, 2006; EPA, 2011).
Mikroorganizma bazli biyopestisitlerin ¢ogunlugunu
bakteri triinleri olusturmakla birlikte son zamanlarda
mantarlardan da tiretilmektedir (Shoresh ve ark., 2010).
Bakteriyel biyokontrol iiriinlerinden Bacillus thuringi-

ensis tiriinleri toplam pazarin %70’inden fazlasini olug-
tururlar (Vervoort ve ark., 2011).

Bacillus tiiri gok genis bir biyogesitlilige sahiptir.
Bacillus dogada deniz suyundan topraga kadar ¢ok
genis bir alanda hatta ¢ok sicak yerlerde bile buluna-
bilmektedir (Hoch, 1993). Bu bakteri sahip oldugu bazi
ozelliklerle potansiyel biyopestisitlerin en biiyiik kay-
naklarindan birisini olusturur (Ongena ve Jacques,
2008). Bs iizerine ¢ok caligan ve rasyonel kullanimi iyi
bilinen bir tiirdiir. Amerikan Gida ve ilag Oteritesi (US
FDA) tarafindan “genellikle giivenli” olarak tanimlan-
mig ve patojenik olmadigi kabul edilmistir (Gerth ve
ark., 1996). Bacilllus spor iiretme kapasitesindedir
(Hilbert ve ark., 2004) ki bu sayede dormant formlari
yiiksek sicakliklar, uygun olmayan pH, besin ve suyun
olmamas1 gibi ekstrem sartlarda hayatta kalmasini
(Monteiro ve ark., 2015) ve toz formiilasyonlarin bak-
teri Olimi olmadan doniisiminii saglar (Lolloo ve
ark., 2010). Spor iiretmis bakteri uzun siire saklanabilir
(Earl ve ark., 2008; Rosas-Garcia ve ark., 2009).

Patojenleri dogrudan engellemenin antibiyosis yo-
luyla gergeklesmesi hususunda, Bacillus tiiriinden B.
amyloliquenfaciens, Bs, B. mycoides ve B. pumilus
tiirleri ¢ok etkin antibiyotik molekiiller iiretmektedirler.
Bs bu genom igerisinde iiretilen antibiyotigin ortalama
%4-51ik bir kismini iiretme potansiyeliyle iki diizine-
den fazla yapisal olarak farkli antimikrobiyal bilesik
retebilir (Stein, 2005).

Bs tarafindan iiretilen rhizocticin fosfonooliopeptid,
antifunfal ve antinemotosidal aktiviteleri birlikte goste-
rir, ancak herhangi bir anti bakterisidal etki barmdir-
maz (Borisova ve ark., 2010). Bs tarafindan {iretilen
antibiyotikler (Stein, 2005), gram pozitif bakterilere
kars1 gliclii antibakteriyel 6zellik gostermektedir (Chen
ve ark., 2009). Bs AFD’in iirettigi kitin parcalayan en-
zimlerle, fungitoksik etki ortaya koymakta olup bunu
N- asetil glucosaminidase ve glucanase iretimiyle
saglar (Manjula ve Podile, 2005).

Mikrobiyal biyopestisitler ve Bacillus bazl iiriinler
hastalik ve zararli saldirilarinda sadece siirli koruma
saglar ve tutarsiz, degisken etki gosterirler. Faydali
organizmanin etkinligi kiiresel ekolojiye baghdir. Bir
bagka ifadeyle faydali organizma ile konuk¢unun ilis-
kisine, patojen ile biyotik ve abiyotik ¢evresel paramet-
relere baghdir (Butt ve ark., 1999).

Bs hakkinda sikga karsilasilan bir durum da bu tiir
tarafindan tretilen biyoaktif metabolit yelpazesine
tiirtin i¢inde bulundugu dogal ortamin etkili oldugudur.
Bazi1 Bs suslar1 genetik olarak ¢ok genis bir yelpazede
antibiyotik iiretme kapasitesinde olmalarina karsin
susun i¢inde bulundugu ortama bagl olarak bu genetik
donanimin ¢ok az bir kismu etkin olabilmektedir
(Cawoy ve ark., 2011).

Yapraktan uygulama formiilasyonunda bakterilerin
meyve veya yapraklara yapigmasini saglayacak mole-
kiiller eklenmelidir (Vidhyasekaran ve ark., 1996). Bir
bagka secenek de biyokontrol aktiviteyi uyaracak kitin
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gibi bir alt katman ile susu birlestirmek olabilir (Chic-
hibu ve ark., 2003).

Serenade Bs Strain QST 713 esash bir Bio Fungici-
de/Bactericide olarak tanimlanmistir. Hasat Oncesi ve
sonras1 uygulamalariyla seftalide Monolinia fruticola,
mavi yemislerde Alternaria tenuissima gibi hastalikla-
rn tedavisinde kullanimi 6nerilmektedir. 1-2 kg ha™
doz uygulamasiyla bagda B. cinerea miicadelesinde
etkili oldugu gibi salkim iskeleti kararmasini 6nlendigi
bildirilmistir (Ricci ve ark., 2007). Seftalide M. fructi-
cola enfeksiyonlariyla olusan Kahverengi ¢liriiklikk
olusumu kontrol meyvelerde %98'den daha yiiksekken
Bs EBM-8 uygulananlarda %15’in altina diistiriildigii
bildirilmistir (Casals ve ark., 2012).

Hasat oncesinde yapilan Serenade Bs strain QST
713 uygulamasinin salkim ve tane goriiniimiinii iyiles-
tirdigi, depolama siirecinde agirlik kayiplarini azalttigi,
°Brix ve titre edilebilir asitligi azalttigi ve dolayisiyla
ciirtime egilimini azalttig1 bildirilmistir. BS hasat dncesi
uygulamasiyla meyve raf omriiniin uzatilmasi, hasat
sonrasi sogutma verimliligini gelistirilmesi, meyve
kalitesinin entegre yonetimi bakimindan, meyve kalite-
sinin hassas gostergeleri olarak kullanilabilen fenoller,
flavonoidler, hidrolitik enzimler (karboksi metil selii-
laz, pektin liyaz, pektin metil esteraz, poligalakturonaz)
ve oksidatif enzimlerin (peroksidaz, polifenol oksidaz)
degisimlerinde pozitif bir korelasyon gostermede etkili
oldugunu bildirilmistir (Abeer ve ark., 2013).

Azotobacter gram negatif olup nitrogenase holoen-
zimini kullanarak N baglayan Mo, Fe, S bagl faktorle-
rini kullanmaktadirlar (Chiu ve ark., 2001). Saprofit
olarak toprakta, taze suda, deniz kiyilarinda ve diger
birgok dogal ortamda yasar ve bitkilere inokule edile-
rek bitki gelisimi ve hastaliklarin kontroliinde kulla-
nmilmaktadirlar (Meshram, 1984; Kole ve ark., 1988;
Aquilanti ve ark., 2004). Dogrudan etkisinin oksinler,
giberellinler ve sitokininler gibi bitki hormonlarmin
iretimine ve biyolojik olarak N baglanmasina (Ahmad
F. ve ark., 2005; Babaloa, 2010) ve indirek etkisinin
antibiyotik iireterek patojenleri baski altinda tutmasina
bagli oldugu bildirilmektedir (Mahmoud ve ark., 2004).
Baz1 bitki patojenlerine karsi biyolojik miicadele gibi
biyoteknolojik ¢aligsmalarda kullanilabilecegi bildiril-
migtir (Matthijs ve ark., 2007). Sonug olarak, mikrobi-
yal pestisitler gelecekte tarimin daha siirdiiriilebilir hale
getirilmesinde biiyiik bir potansiyele sahiptir (Cawoy
ve ark., 2011)

Bu ¢aligmada, ‘Antep Karasi” sofralik {iziim ¢esidi-
nin hasat sonrasinda kalite kayiplarinin 6nlenmesi
amaciyla Bacillus subtilis (Bs) QST 713 ile Azotobac-
ter chroococum + Azotobacter vinelandii (Ac+Av)
karisimi preparatlarin etkileri arastirilmigtir.

2. Materyal ve Metod
‘Antep Karasr’ iiziim ¢esidi Sinonimi ‘Horoz Ka-

ras1’ olan ve Konya yoresine son 50 yil icerisinde Ga-
ziantep’ten getirilmis bir sofralik iiziim cesididir (Kara,

2015). Salkimi dalli konik sekilli, iri-sik1 (700-800 g);
taneleri mavi-siyah renkli, uzun eliptik sekilli, tane
agirligi yaklagik 8-9 g, 2-3 ¢ekirdekli, orta mevsimde
olgunlasan, yari uzun budanan bir ¢esittir (Celik,
2006).

Bs QST 713 Serenade ticari ismiyle piyasaya su-
nulmusg, Bayer firmasindan temin edilmistir. Saflig1
%14.6 (6.3 x 10° cfu g) diizeyindedir. Bagda kiilleme
Uncinula necator ve kursuni kiif kontrolii i¢in 6nerilen
doz 1.5-3.0 kg ha™ veya 150-350 g 100 L™ ile tiim bitki
yiizeyini kaplamaya yetecek kadar sulandirilmasidir.
Bagda etkili oldugu diger hastaliklara (Aspergillus
niger, Alternaria tenuis, Cladosporium herbarum,
Rhizopus arrhizus, Penicillium spp, Plasmopara vitico-
la, Phomopsis viticola, Eutypa lata) %1-5 hacim dozu
tavsiye edilmektedir.

Azotobacter chroococum (Ac) + Azotobacter vine-
landii (Av) Vitormone Drip plus ticari adiyla piyasaya
sunulmus olan iiriin Antalya’daki Bioglobal firmasin-
dan temin edilerek kullanilmustir. Bu iiriin asma fidan-
larinin vegetatif gelisimi (Kara ve Baggevli, 2013),
havug iiretiminde verim ve bazi kalite Ozelliklerini
artirdignr (Kiraci ve Padem, 2015) bildirilmektedir.
Giberellik asitler, sitokinin, oksin gibi bitki biiyiime
diizenleyicileri ile C, E ve B grubu vitaminler ile anti-
fungal metabolitleri dogal olarak salgilayarak bitki
metabolizmasina katkida bulunduklari; aktif iceriginin
1x10® cfu mL™" oldugu bildirilmektedir (Bioglobal,
2016).

SO, jeneratérii ped Denizli’deki Himso firmasin-
dan temin edilmistir.

2015 yilt Agustos ayinda iretici baginda hasattan
24 saat nce Bs 15 ml L™ ve 30 ml L™ ile Ac+Az 10 ml
L ve 20 ml L™ dozlarinda sirt piilverizatorii ile sal-
kimlar tamamen 1slanacak sekilde uygulanmistir. Ha-
sattan sonra (2 saat) Selcuk Universitesi Ziraat Fakiilte-
si Bahce Bitkileri Boliimiine getirilen {iriin yaklasik
500 g’lik deneme posetlerine yerlestirilip kasa igerisin-
de 0 + 1°C ve %85-95 nemdeki soguk hava deposuna
konulmustur. SO, pedleri ve ayrica higbir hasat dncesi
ve hasat sonrasi uygulama yapilmayan ornekler uygu-
lamalarin etkilerini karsilastirmada Kontrol olarak
kullanilmistir. Baslangic kalite analizleri yapildiktan
sonra muhafaza siiresince (60 giin) 15 giin araliklarla
depodan alinan 6rneklerde agirlik kayiplari (%), tanede
L, C, h°, meyve suyunda °Brix (%), pH, titre edilebilir
asitlik (g L™), OI, saptan kopma direnci (kd, g), tane
kabuk yirtilma direnci (yd, g), goriniim (0-4 skala), tat
(0-4 skala), salkim iskeleti kararmasi1 (0-4 skala), tane-
lerde ciirlime oran1 (%) kalite analizleri tekrarlanmustir.

Deneme 3 tekerriirlii tesadiif bloklar1 deneme dese-
ninde planlanis, analizlerde elde edilen sayisal degerle-
re varyans analizi ve Duncan testi yapilarak uygulama-
larin etkileri SPSS 18 paket programu ile karsilastiril-
migtir.

3. Sonu¢ ve Tartisma
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Agirlik Kaybr (Yak)

Uygulamalarin  %ak etkileri sadece 45. giinde
6nemli bulunmugtur. Depolama siirecinde %ak kont-
rolde 60. giine kadar dogrusal bir artig gostererek
%]1.14°e ulagmustir. Bs uygulamalarindaki %ak depo-
lamanim sonuna kadar SO, uygulamasinin altinda kal-
mustir. Bs 30 ml L™ uygulamasinda %0.53 ve SO, uy-
gulamasinda %1.28 olmasi Bs uygulamalarinin 6zellik-
le 2 ay gibi kisa siireli sofralik iiziim muhafaza galig-
malarinda tizerinde durmaya deger oldugu seklinde
degerlendirilmistir (Sekil 1).

Sofralik tiziimiin depolanmas: sirasinda%ak cesitli
faktorlere bagli olarak degisen oranlarda meydana
gelmektedir (Serrano ve ark., 2005). Depolama siire-
cinde ak’mi azaltic1 etkiye sahip farkli uygulamalarla
giiniimiiz modern muhafaza teknikleri gelismeye de-
vam etmektedir. 'Alphonse Lavallée' gesidine etanol
uygulananlarda %3.8, SO, uygulananlarda %3.1)%ak
bildirilmistir (Sabir ve ark., 2006). Daha onceki calig-
malarda agirlik kayiplarinm degisik oranlarda olusmak-
tadir (Serrano ve ark., 2005; Valero ve ark., 2006; Kara
ve ark., 2012; Sabir ve ark., 2012, Kara ve ark., 2015).

Meyve Kabugu L (parlaklik) Degeri

Uygulamalarin meyve kabugu L degerine etkileri
30 ginliik siirede 6nemli olup Bs 15 ml LY Bs 30 ml
L?, Act+Av 10 ml L, Ac+Av 20 ml L%, SO, uygula-
malarinda sirasiyla 28.28, 29.78, 27.66, 27.62, 27.48,
26.90 olarak tespit edilmistir (Sekil 1).

Kara ve ark., (2012) ‘Antep Karast’ iiziim ¢esidinde
muhafaza siresince tanelerin L degerlerinde ilk 45
giinliik muhafaza siiresinde 60. glinde 6nemli dalga-
lanmalar gosterdigini, 45. giinde Kontrol, 0.5 g L™, 1.0
gL 2.0gL*UCY ve SO,.; ve SO,., uygulamalarinda
sirastyla 23.89, 26.19, 26.82, 23.25, 25.17, 27.97 de-
gerlerini tespit etmislerdir.

Meyve Kabugunda C (croma) Degeri

Meyve C degerleri arasindaki farkliliklar uygula-
malar diizeyinde onemsiz olup 60. giinde kontrol
(1.53), Bs 15 ml L™ (1.94), Bs 30 ml L™ (2.14), Ac+Av
10 ml L (1.95), Ac+Av 20 ml L™ (1.29) ve SO, (1.68)
seklinde siralanmustir (Sekil 1).

Burada elde edilen sonuglar ‘Antep Karasi’ {iziim
¢esidinde Kara ve ark., (2012) tarafindan tespit edilen
sonuglara bezer bulunmustur.

Meyve Renk Agist h° Degeri

Uygulamalarin meyve renk agist h® degerine etkile-
ri sadece 15. ve 60. giinlerde dnemlidir. 60. giinde Bs
15 ml L, Bs 30 ml L™, Ac+Av 10 ml L, Ac+Av 20
ml L™, SO, uygulamalarinda sirasiyla 16.10, 11.42,
13.44, 11.08, 14.45, 8.19 olarak tespit edilmistir (Sekil
1).

Uziimiin kalitesi biiyiik 6lgiide kabuk rengine bag-
lidir. Tane rengi genellikle antosiyanin igerigi ve kom-
pozisyonuna (Carreno ve Martinez, 1995) bagh olarak

degisir. Antosiyanin birikimi ve antosiyaninlerin kom-
pozisyonu cesitli tarimsal ekolojik faktorler (gesitli
iklim ve kiiltirel uygulamalar) ve genetik faktorler
tarafindan belirlenir ve bagli olarak degisir (Cacho ve
ark., 1992; Pomar ve ark., 2005; Segade ve ark., 2008).
Sofralik {iziim gesitlerinde ('Crimson Seedless' ve klon-
lar1) tane rengini lizerine (hasat 6ncesi 300 ppm ethrel)
ethephon uygulamalarinin etkili oldugu bildirilmistir
(Jayasena ve Cameron, 2009). ‘Antep Karast’ {iziim
cesidinde Kara ve ark., (2012) tarafindan tespit edilen
tane h° degerlerinin uygulamalar bazinda énemli farkli-
liklar gosterdigini bildirmeislerdir.

Suda Coziinen Kuru Madde Miktart (°Brix, %)

Meyve suyunda °Brix degerleri muhafaza siiresince
dalgalanma gostermekle birlikte genellikle birbirine
yakindir. 60. giinde farkliliklar nemli olup Bs 15 ml L
', Bs 30 ml L™, Ac+Av 10 ml L™, Ac+Av 20 ml L™,
SO, uygulamalarinda sirasiyla 13.13, 14.03, 10.60,
13.90, 13.93, 13.00 olarak kaydedilmistir (Sekil 1).

Kara ve ark. (2012) tarafindan ‘Antep Karast’
lizlim ¢esidinde muhafaza siiresince °Brix degerlerinin
dalgalanma gosterdigi, 6zellikle SO, uygulamalarinda
onemli diizeyde azaldig: bildirilmistir.

Meyve Suyunda Titre Edilebilir Asitlik (TA, g L™)

Uygulamalarin TA degerine etkileri dnemsizdir. 60.
giinde TA degerleri Kontrol (0.37 g L'™"). Bs 15 ml L™
(0.40gL%Y).Bs30mlL*(0.38gL"). ActAvi0milL*?
(0.37gL™"). ActAv20 ml L™ (0.35 g L™), SO, (0.36 g
L") seklindedir (Sekil 1).

Kara ve ark., (2012) ayni geside yaptiklar: farkl
uygulamalardan benzer sonuglar almislardir.

Olgunluk Indisi (°Brix/TA, oi)

Ol degerleri arasindaki farklilik baslangic ve 15.
giinlerde 6nemsizdir. 60. giinde oi degerleri sirasiyla
Ac+Av 20 ml L™ (39.33), SO,’de (36.33), Kontrol
(35.33), Bs 15 ml L™ (35.00), ActAv 10 ml L™
(39.33), Bs 30 ml L™ (27.00) seklindedir (Sekil 1).

Crisosto ve ark., (2002) ile Sabir ve ark., (2006), ta-
rafindan °Brix ve asit degisikliklerine bagli olarak
depolama siiresi sonuna dogru oi degerlerinde bir artis
goriilebilecegini; Kara ve ark., (2012) ise ayni geside
yaptiklar1 farkli uygulamalarda muhafaza siiresince oi

degerlerinde tedrici bir azalma oldugunu bildirmigler-
dir.

Meyve Suyu pH Degeri

Uygulamalarin meyve suyu pH degerleri 30. giin
hari¢ diger analiz dénemlerinde 6nemsiz olup baslan-
gi¢ degerine gore muhafaza siirecinde tiim uygulama-
larda azalmalar tespit edilmistir. 30. giinde uygulama-
larin siralamasi; Kontrol (3.72 g L), Bs 15 ml L™
(255g L™, Bs30ml L*(3.91g L%, ActAv10ml L™
(3.69g LY, ActAv20ml L (3.96 g L™), SO, (3.89 g
L) seklindedir (Sekil D).
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‘Antep Karas1’ iiziim ¢esidinde muhafaza siiresince
meyve suyunda pH degerlerinde farkli uygulamalarda
da dnemli farkliliklar gostermistir (Kara ve ark., 2012).

Salkim Iskeleti Kararmas: (sk, 1-4 skala)

Uygulamalarin sk’na etkileri 30. giin hari¢ énem-
sizdir. Ac+Av 10 ml L™ uygulamasinda ilk giinden
itibaren baglangi¢ degerlerine (1.03) oranla sk degerle-
rinde dogrusal bir artis goriilmiistiir. 60. giinde skala
degerleri itibariyle en az kararma Bs 30 ml L™ (2.93)
uygulamasinda kaydedilirken en fazla sk her birinde
ayn1 skala degeri (3.06) olmak tizere Act+Av 10 ml L™,
Ac+Av 20 ml L™ ve SO, uygulamalarinda kaydedil-
migtir (Sekil 1).

Aym gesitle calisan Kara ve ark., (2012) muhafaza
stiresince sk skala degerlerinde 6nemli dalgalanmalar
oldugunu bildirilmistir.

Tane Saptan Kopma Direnci (kd, kg)

Uygulamalarin tane kd’ne etkileri 6énemsizdir. 60.
giinde tane kd degerleri 60. giinde Bs 15 ml L™, Bs 30
ml L, Ac+Av 10 ml L, Ac+Av 20 ml L™, SO, uygu-
lamalarmnda sirasiyla 0.15 kg, 0.88 kg, 0.21 kg, 0.16 kg,
0.16 kg, 0.27 kg seklindedir (Sekil 1).

Tane Kabuk Yiurtilma Direnci (vd, kg)

Tane kabuk yd {iizerine uygulamalarin etkileri
onemsizdir. Baglangictan itibaren muhafaza siirecinde
yd degerlerinde azalmalar goriilmiistiir. 60. giinde
uygulamalarin siralamasi kontrol (0.46 kg), Bs 15 ml L
1(0.33 kg), Bs 30 ml L™ (0.36 kg), Ac+Av 10 ml L™
(0.30 kg), Ac+Av 20 ml L™ (0.45) ve SO, (0.45 kg)
seklindedir.

Kabuk kalinligi, kabuk YD ve ekstrakte edilen an-
tosiyanin orani bakimindan cesitler arasinda belirgin
farklilhiklar vardir (Segade ve ark., 2008). Onceki ca-
lismalarda, depolama siiresi sonuna dogru meyve sert-
liginde tiim uygulamalarda biraz diismeler oldugunu
(Letaief ve ark., 2008 ve Kara ve ark., 2012), bu diisii-
siin tir ve muhafaza siiresince pektin polimerlerinin
pargalanmasiyla baglantili oldugu rapor edilmistir
(Pretel ve ark., 2006).

Goriiniim (1-9 skala)

‘Antep Karast’ iiziim ¢esidinde yapilan uygulama-
larin tanelerin goriintimii lizerine etkileri 30. ve 45.
giinlerde 6nemlidir. 45. giinde tane goriiniimii skala
degerlerinin siralanist Kontrol (7.46), Bs 15 ml L?
(7.00), Bs 30 ml L (7.06), Ac+Av 10 ml L (7.20),
Ac+Av 20 ml L (6.46), SO, (7.53) seklinde kayde-
dilmistir (Sekil 1).

‘Antep Karas1’ iiziim ¢esidinde muhafaza siiresince
goriiniim degisikligi c¢esitli uygulamalarda da tespit
edilmigtir (Kara ve ark., 2012). Muhafaza siiresince
meydana gelen su kayiplar1 ve antosiyanin igerigindeki
azalmalar tane rengini degistirip meyve gorlinim de-
gerlerindeki diisiislere yol agmaktadir (Crisosto ve ark.,
2002; Valero ve ark., 2006).

Tat Degeri (1-9 skala)

Uygulamalarin tat skala degerlerine etkileri ilk 45
giinliik muhafaza siirecinde 6nemli 60. giinde énemsiz-
dir. 60. giinde tat skala degerleri kontrol, Bs 15 ml L™,
Bs 30 ml L™, Ac+Av 10 ml L™, Ac+Av 20 ml L™, SO,
uygulamalarinda sirasiyla 2.46, 2.60, 3.40, 4.06, 2.73,
3.46 olarak belirlenmistir (Sekil 1).

‘Antep Karast’ {iziim ¢esidinde muhafaza siiresince
meyve tat degisimi farkli uygulamalarda da ortaya
cikmigtir (Kara ve ark., 2012). Seker ve aromatik bile-
sikler tiziim kalitesini belirleyen onemli faktorlerdir.
Uzun siireli soguk hava deposunda muhafaza sonunda
'Autumn Seedless' liziim ¢esidi toplam seker oraninda
bir azalma olmustur (Artés-Hernandez ve ark., 2004).
Bir ¢alismada, depolama siiresince glukoz, ksiloz ve
ramnoz igeriginde bir artis ve meyve depolama siireci
sonunda aromatik bilesiklerdeki azalma oksidatif ve
hidrolitik reaksiyonlara baglanmistir (Jurcevic ve ark.,
1983). Su igerigindeki kayip, 6zellikle °Brix ve asitlik-
teki degisiklikler tane tat kalitesinde degisime neden
olabilir (Kader, 2002). Su kayb1 sonucu meydana gelen
yumusamanin tane kalite kaybinin en 6nemli nedenle-
rinden birisi oldugu vurgulanmistir (Crisosto ve ark.,
2002). SO, ve CO, uygulamalariyla tane su kayiplari-
nin 6nlenmesinin, muhafaza siirecince tane sertligi ve
tat kalitesini yiiksek diizeyde tutmada etkili oldugu
vurgulanmistir (Al-Qurashi, 2010).

Ciiriime Orani (%)

Uygulamalarin ¢iirlime iizerine etkileri 45. ve 60.
giinde 6nemlidir. 60. giinde ¢iiriime oranlar1 siralamasi
kontrol (%10.02), Bs 15 ml L™ (%10.03), Bs 30 ml L™
(%11.98), Ac+Av 10 ml L™ (%10.27), Ac+Av 20 ml L’
! (%10.26) ve SO, (%3.73) seklindedir. Muhafaza
stiresi sonunda SO; (%3.73) uygulamasi en az ¢liriime
oranim oldugu uygulamadir (Sekil 1).

Kara ve ark., (2012) ayni geside yaptiklar1 farkli
uygulamalarda muhafaza siiresince ¢iiriime oranlarmda
nispi bir artis bildirmislerdi. Sofralik iiziimlerin hasat,
tasima ve depolama c¢alismalarinda, hasat ve tasima
sirasinda meydana gelen zararlarin Onlenmesinde ve
depolama sirasinda ¢iiriimeye neden etmenlerin kontro-
liinde belirli sicaklik derecelerinin 6nemi vurgulanmis-
tir. Benzer sekilde 6nceki bir ¢alismada SO, uygulama-
lar1 etkileri de gosterilmistir (Sabir ve ark., 2006).

4. Sonug

Elde edilen bulgulara goére ‘hasat sonrasi kalite ka-
yiplarinin 6nlenmesinde Bs 15 ml LY Bs30mlL?Y Av
10 ml L™, Av 20 ml L™, SO, uygulamalar1 belirli 6lgii-
lerde etkili olustur. Bs 15 ml L'l, %ak’nin 6nlenmesi,
tane L degeri, oi’nin korunmast; Bs 30 ml L%, °Brix
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Sekil 1. Meyve kalite 6zelliklerinin depolama siirecindeki degisimi Curiime

diizeyinin korunmasi, sk’nin 6nlenmesi, kd’nin korun-
masl, tat ve goriiniimiin korunmasi, TA diizeyinin ko-
runmasit bakimindan 6ne gikmaktadir. Ac+Av 10 ml L
! tat ve goriiniimiin korunmasi; Ac+Av 20 ml L? tane
L ve C degerleri, 0i ve yd’nin korunmasi bakimmdan

-

15 30 45 B0

6ne ¢ikmaktadir. SO,, %ak’nin 6nlenmesi, tane L dege-
ri, kd ve yd’nin korunmasi, pH tat ve gériiniimiin ko-
runmast ve ¢lirimenin onlenmesinde daha etkili bu-

lunmustur.
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Bs ve Ac+Av uygulamalar1 6zellikle kisa siireli sof-
ralik lizim muhafazasinda SO; uygulamalarina bir
alternatif olabilme potansiyeli barmdirdigi anlagilmak-
tadur.
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Bu ¢alismada Anadolu Merinosu erkek kuzularinda besi donemi viicut
oOlgiilerine (cidago yiiksekligi, Sagr1 yiiksekligi, gogiis gevresi, gogis
derinligi, viicut uzunlugu, but ¢evresi) ait ortalamalardan canli agirlik,
canli agirlik artis1 ve yem tiiketimlerinin regresyon analizi yardimiyla
tahmin edilmesi amaglanmistir. Canli agirlik ve viicut 6lgiileri arasin-
daki korelasyonlar 0.674 ile 0.788 arasinda degismis ve istatistik olarak
onemli bulunmustur (p<0.01). Canli agirlik artis ile sadece canli agir-
lik arasinda 6nemli (p<0.05) iliski bulunurken, yem tiiketimi ile cidago
yiksekligi, sagr1 ylksekligi, gogiis derinligi ve canli agirlik arasinda
(p<0.01), viicut uzunlugu ve but cevresi arasinda (p<0.05) 6nemli
korelasyonlar tespit edilmistir. Besi sonu canlt agirligi ile gogiis ¢evresi
arasinda yiiksek ve istatistik olarak dnemli iliski bulunmasi nedeniyle,
viicut olgiilerinden sadece gogiis cevresi kullanilarak canli agirlik
CA=-51.8+1.04GC seklinde tahmin edilmistir. Bu denkleme ait belir-
leme katsayis1 % 61.8 (p<0.01) olarak tespit edilmistir.

Estimation of Live Weight, Live Weight Gain and Feed Consumption Values
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This study was carried out to estimate live weight, live weight gain and feed
consumption values by using the means of body measurements (height at
withers, height at rump, chest girth, chest depth, body length, leg girth) of
Anatolian Merino male lambs at fattening period. The correlation coefficient
between live weight and body measurements changed from 0.674 to 0.788 and
were statistically significant (p<0.01). When live weight gain only significantly
related to live weight (p<0.05), the relationships between feed consumption
and height at withers, height at rump, chest depth, live weight (p<0.01) and
body length, leg girth (p<0.05) were found to be significant. Live weight were
estimated by using only chest girth as LW=- 51.8+1.04CG, due to its high and
statistically significant relationship between final body weights.

1. Giris

Hayvanlardan alinan viicut 6lgiileri, morfolo-
jik yapilar1 hakkinda bilgi vermekte ve bu dlgiilerle
hayvanlarin canli agirliklar1 arasinda yakin iliski bu-
lundugu bilinmektedir (Cankaya ve ark., 2009). Ko-
yunculukta belirli donemlerde tespit edilen canli agir-

ozelliklerdendir. Ayrica biiylime ve gelismenin takibi

*Sorumlu yazar email: osahin@selcuk.edu.tr

acisindan kuzulardan belli araliklarla dlgiilen bu 6zel-
likler 6nem arz ederler (Ziilkadir ve ark., 2008). Hay-
van yetigtiriciliginde, dolayisiyla koyunculukta ele
alman verimlerin ve bunlar etkileyen 0l¢iitlerin kolay
ve masrafsiz belirlenmesi istenir. Verim 6zelliklerine
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lik ve viicut dlgiileri bir irkin tanimlanmasinda 6nemli

bunun yerine dolayli dlgiitler iizerinde durulmasi bag-
vurulabilecek bir yoldur (Boztepe ve Dag, 1995).

Baz1 viicut olgiileri ile canli agirlik arasindaki ilis-
kinin derecesinin bilinmesi durumunda hayvanlar tize-
rinde 6l¢ii seridi ya da Olcii bastonu ile yapilacak basit
Olciimlerin, besiciye hayvanin canli agirligr hakkinda
fikir verebilecegi belirtilmektedir (Akman, 1988).
Hayvanin viicudunun degisik yerlerinden basitge alina-
cak olgiilerden canli agirligr gergege miimkiin oldugu
kadar yakin tahmin etmenin, hayvanm besi giiciiniin
yaninda yemleme ve alim-satimlarda da yetistiriciye
biiyiik kolayliklar saglayacagi ifade edilmektedir (Kog
ve Akman, 2007).

Canli agirlik ile viicut Olgiileri arasindaki iliskiyi
yorumlamak igin kullanilan en yaygin tahmin modeli
¢oklu regresyon modelidir (Cankaya ve ark., 2009).
Coklu regresyon analizi uygulanarak cesitli donemler-
deki viicut olgiilerinden canli agirlik ve canli agirlik
artigt gibi Ozellikler tespit edilebilir. Ancak bazi do-
nemlerde canli agirlik veya viicut 6lgiilerine ait dlgiim-
lerdeki dalgalanmalar sonucun beklenen sekilde ¢ikma-
sma engel olabilmektedir. Bu ¢alismada besi déonemin-
deki tartimlarin ortalamalari alimarak bu sakincanin
ortadan giderilmesine ¢alistlmistir.

Sengonca ve Giiciik (1991), Merinos koyunlarinda
canli agirlik ile baz1 viicut 6lgiileri arasindaki fenotipik
iligkilerin 0.739 ile 0.893 arasinda degistigini ve bu
iliskilerin istatistik olarak onemli (p<0.01) oldugunu
belirtmislerdir. Ayni zamanda aragtiricilar canli agirlik
ile gogiis cevresinde yliksek (0.893) ve istatistik olarak
onemli (p<0.01) korelasyon olmasi sebebiyle go6giis
gevresinden yararlanilarak canli  agiligin  Y=-
51.52+1.106X seklinde tahmin edilebilecegini bildir-
miglerdir.

Oztiirk ve ark. (1994), Konya Merinoslarinda canl
agirlik ile cidago yiiksekligi, viicut uzunlugu, gogis
derinligi ve gogiis ¢evresi arasindaki korelasyonlari
sirastyla 0.270, 0.423, 0.449 ve 0.750 olarak tespit
etmislerdir. Tiim korelasyonlar istatistik olarak 6nemli
bulunmustur.

Boztepe ve Dag (1995), TIGEM Gézlii Tarim Is-
letmesinde yetistirilen Ivesi koyunlarinda kirkim sonu
canli agirlik ile cidago yliksekligi ve gogiis g¢evresi
arasinda istatistik olarak 6nemli (p<0.01) iligkiler tespit
etmiglerdir. Calismada gogiis ¢evresinden canli agirli-
gin Y=11.30+0.423X seklinde tespit edilebilecegi
belirtilmistir.

Fasae ve ark. (2005), Nijerya’da yetistirilen Yanka-
sa koyunlarinda yaptiklar1 bir ¢aligmada canli agirlik
ile cidago yiiksekligi, viicut uzunlugu ve gogiis ¢evresi
arasinda yiiksek ve istatistik olarak 6nemli (p<0.01) bir
iligki oldugunu ifade etmiglerdir. Caligma sonunda
canli agirhigin  gogiis c¢evresi  kullanilarak  Y=-
44.14+2.55X seklinde tespit edilebilecegi belirtilmistir.

Cankaya ve ark. (2009), Karayaka kuzularinda
stitten kesimde alinan bazi viicut dl¢iilerinden hesapla-

ait veriler gii¢ ve pahali yontemlerle elde ediliyorsa,

nan faktdr analizi skorlarini ¢oklu regresyon modelinde
kullanarak canli agirligi tahmin etmeye c¢alistiklar
arastirmada, canli agirlik ile incelenen viicut dlgiilerin-
den cidago yiiksekligi, sagr yiiksekligi, viicut uzunlu-
gu, gdgiis ¢evresi ve gogiis derinligi arasindaki iligkile-
rin istatistik olarak onemli (p<0.01) oldugunu ifade
etmiglerdir.

Karabacak ve ark. (2011), Akkaraman kuzularinda
besi basinda tespit edilen canli agirlik ve viicut 6lgiileri
ile besi sonunda tespit edilen kesim, sicak ve soguk
karkas agirliklar1 arasindaki iliskinin regresyon analizi
yontemi ile belirlenmesi amaciyla yaptiklar ¢aligmada
kesim agirlig1 ile bazi viicut dlgiileri arasinda istatistik
olarak onemli korelasyonlar (cidago yiiksekligi ile
0.608 (p<0.05), sagr yiiksekligi ile 0.699 (p<0.01) ve
but cevresi ile ise 0.683 (p<0.01)) tespit etmislerdir.
Kesim agirhigi icin regresyon denklemlerini cidago
yiiksekligi i¢in Y=-4.6+0.875X2, sagr yiiksekligi i¢in
Y=-4.4+0.860X3 ve but gevresi i¢in Y=8.4+1.75X5
olarak bildirmislerdir.

Aytekin ve ark. (2015), Akkaraman kuzularin kapa-
I1 agil sartlarinda besi performanslari, kesim ve karkas
Ozelliklerinin ortaya konmasi amaciyla yaptiklari ca-
lismada, giinlitk canli agirlik artigi, toplam yem tiiketi-
mi ve yem degerlendirme katsayisini sirasiyla 291 g,
261.91 kg ve 5.13 olarak bulmuslardir.

Karabacak ve ark. (2015), yaklasik olarak 20 kg
canlt agirlikta siitten kesilmis Akkaraman erkek kuzu-
larinin 58 giin besi siiresince canli agirlik artigini, giin-
likk canli agirlik artigin1 ve yem degerlendirme katsayi-
sini sirastyla 18.15 kg, 313 g ve 4.10 olarak tespit et-
miglerdir.

Bu galismada besi doneminde kuzulardan, cidago
yiiksekligi (CY), gogiis ¢evresi (GC), gogiis derinligi
(GD), viicut uzunlugu (VU), but ¢evresi (BC) degerle-
rinin ortalamalar1 alinarak, canli agirlik (CA), canli
agirlik artist (CAA) ve yem tiiketimleri (YT) degerleri-
nin tahmin edilmesi amaglanmgtir.

2. Materyal ve Yontem

Aragtirmanin hayvan materyalini Altmmova Tarim
Isletmesinden temin edilen ve Selguk Universitesi
Ziraat Fakiiltesi Zootekni Boliimii Prof. Dr. Orhan
Diizgiines Arastirma ve Uygulama Ciftligi’nde besiye
alman 21 bas Anadolu Merinosu erkek kuzu olustur-
mustur. Kuzular yaklasik 2.5 aylikken siitten kesilerek
besiye alinmis, 1 haftalik alistirma periyodundan sonra
145 giinliik yasa kadar beside tutulmuglardir. Kuzulara
2275 kkallkg ME ve % 15 ham protein ihtiva eden
kesif yem karmasi ile isletmede mevcut bulunan kuru
yonca kaba yem olarak (150 g/gilin/kuzu) verilmistir.

Besi doneminde viicut 6lgiilerinden cidago yiiksek-
ligi (CY), sagn yiiksekligi (SY), gogis g¢evresi (GC),
gdgiis derinligi (GD), viicut uzunlugu (VU), but ¢evresi
(BCQ) Ertugrul (1996)’nin bildirdigi esaslara gore iki
haftada bir, canli agirhik (CA), canli agirhik artist
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(CAA) ve yem tiikketimi de (YT) aynt sekilde iki hafta-
da bir tartilarak tespit edilmistir.

CA, CAA ve YT bagimli degiskenlerini tahmin etmek
icin CY, SY, GC, GD, VU, BC degerlerinin besi do-
nemindeki ortalamalar1 bagimsiz degisken olarak alina-
rak regresyon analizi yapilmistir. Ayrica viicut 6lgiile-
rinden sadece GC kullanilarak ta regresyon analizi
yapilmistir. Tanitic1 istatistikler ve regresyon analizleri
Minitab (10) paket programinda yapilmigtir.

3. Arastirma Sonuglar1 ve Tartisma

Calismada 21 bas Anadolu Merinosu kuzusuna ait
CY, SY, GC, GD, VU, BC, CA, CAA ve YT degerle-
rinin besi donemindeki ortalamalar1 alinarak hesapla-
nan tanitici istatistikler Cizelge 1°de verilmistir.

Besi donemindeki viicut Olgiilerine ait ortalamalar
ile CA, CAA ve YT ortalamalarina ait degerlerin kore-
lasyon katsayilar1 hesaplanarak Cizelge 2’de verilmis-
tir.

Cizelge 1
Cesitli viicut 6lgtileri, CA, CAA ve YT ozelliklerine ait tanitici istatistikler

Ozellikler N Min Maks
CY (cm) 21 63.534+0.449 60.060 67.720
SY (cm) 21 65.076+0.424 61.830 68.110
GC (cm) 21 87.24620.963 79.220 96.330
GD (cm) 21 24.995+0.314 22.750 27.500
VU (cm) 21 61.407+0.471 57.720 64.780
BC (cm) 21 62.156+0.502 57.940 65.560
CA (kg) 21 39.010+1.280 27.670 48.060
CAA (kg) 21 2.204+0.059 1.720 2.670
YT (kg) 21 11.081+0.224 8.870 12.650
Cizelge 2
Anadolu Merinosu kuzularda besi donemi boyunca elde edilen viicut 6l¢iileri ile CA, CAA ve YT arasindaki korelasyon
katsayilari
Ozellik cY SY GC VU BC CA CAA
sY 0.905"
GC 0.645™ 0.703”
GD 0.750" 0.763™ 0.795™
VU 0.730" 0.650™ 0.547"" 0.607"
BC 0.784™ 0.865" 0.787" 0.793™ 0.760"
CA 0.738" 0.766" 0.786" 0.788™ 0.674" 0.756™"
CAA 0.410 0.387 0.241 0.269 0.429 0.193 0.445"
YT 0.640 0.678" 0.346 0.550™ 0.543" 0.500" 0.588"™ 0.429

":p<0.05; ":p<0.01

Cizelge 2’den de goriildiigii gibi CA ile tim viicut
Olgiileri arasinda onemli korelasyon katsayilari tespit
edilmistir (p<0.01). CAA ile viicut Olciileri arasindaki
korelasyon Kkatsayilari ise istatistik olarak 6nemsiz
bulunmustur (p>0.05). YT ile viicut dlgiileri arasinda
hesaplanan korelasyon katsayilari ise GC harig istatis-
tik olarak 6nemli bulunmustur. Bu c¢aligmada CA ile
gesitli viicut Olgiileri arasinda bulunan korelasyon kat-
sayilar1 literatiirde bildirilen degerlerle uyumlu bulun-
mustur (Sengonca ve Giiciik 1991; Oztirk ve ark.
1994; Boztepe ve Dag 1995; Fasae ve ark. 2005; Can-
kaya ve ark. 2009).

Besi donemindeki viicut dlgiilerinin (CY, SY, GC,
GD, VU, BC) ortalamalari bagimsiz degisken olarak
kullanilarak yem tiiketimi, canli agirlik ve canli agirlik
artis1 igin regresyon katsayilar1 hesaplanmistir.

Besi donemindeki viicut 6lgiilerinin (CY, SY, GC,
GD,VU, BC) ortalamalar1 kullanilarak yem tiiketimi
icin regresyon denklemi: YT=-14.4-
0.168CY+0.629SY-0.068GC+0.292GD+0.226VU-
0.324BC seklinde tespit edilmistir. Yem tiiketimine ait
regresyon denkleminin belirleme katsayisi (R?) % 61.2
olarak tespit edilmistir (p<0.05). Yem tiiketimine ait
regresyon denkleminden de goriildiigii gibi en yiiksek
katkiyr SY yapmustir. CY, GC ve BC’nin katkisi ise
negatif yonde olmustur.

Besi donemindeki viicut oOlgiilerinin ortalamalar
kullanilarak besi sonundaki canli agirlik igin tespit
edilen  regresyon  denklemi  ise: = CA=-105-
0.32CY+1.33SY+0.55GC+1.07GD+0.89VU-0.81BC
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seklinde tespit edilmistir. Canli agirliga ait regresyon
denkleminin belirleme katsayis1 (R?) % 76.5 olarak
tespit edilmistir (p<0.01). Canli agirli§a ait regresyon
denkleminden de goriildiigii gibi en fazla katkiy1 yine
SY yapmis, bunu GD, VU ve GC takip etmistir.
BC’nin katkisi ise negatif olmustur.

Canli agirlik artigina ait regresyon denklemi ise:
CAA=-3.14-0.0457 CY+0.164 SY+ 0.0174
GC+0.0096 GD+0.105 VU-0.171 BC olarak bulun-
mustur. Canlt agirlik artisina ait regresyon denkleminin
belirleme katsayisi (R%) % 47.4 olarak tespit edilmis
olup, istatistik olarak 6nemsiz (p>0.05) bulunmustur.

Besi sonu canli agirligi ile gogiis ¢evresi arasinda
yiiksek ve istatistik olarak onemli iliski bulunmasi
nedeniyle viicut Olgiilerinden sadece gogiis gevresi
kullanilarak canli agirlik CA=-51.8+1.04GC seklinde
tahmin edilmistir. Bu denkleme ait belirleme katsayist
% 61.8 (p<0.01) olarak tespit edilmistir. Bulunan bu
deger de literatiirde gogiis ¢evresinden canlt agirhigin
tahminindeki regresyon denklemine benzer bulunmus-
tur (Fasae ve ark. 2005; Sengonca ve Giiciik 1991).
Yem tiiketimi gogiis ¢cevresinden YT=4.05+ 0.0806GC
seklinde tespit edilmis olup belirleme katsayist oldukca
diisik (% 12) bulunmustur (p>0.05). Tek bir viicut
Olciistinden yem tiiketimi tahmin edilmek istenirse bu
durumda yiiksek iliski olmasi nedeniyle cidago yiiksek-
liginden yararlanilabilir. Bu durumda regresyon denk-
lemi YT=-9.21+0.319CY seklinde olur. Modele ait
belirleme katsayisi ise % 41°dir (p<0.01). Canli agirlhik
artist ise; CAA=0.91+ 0.0148GC seklinde elde edilmis
olup, yine belirleme katsayis1 oldukg¢a diisiik (% 5.8)
olarak tespit edilmistir (p>0.05). CAA tek bir viicut
Olciisiinden hesaplanacaksa yine istatistik olarak dnem-
li (p<0.05) korelasyon olmasi nedeniyle canli agirlik
kullanilabilir. Bu durumda ise regresyon denklemi
CAA=1.40+0.0206CA seklinde olup, belirleme katsa-
yist ise % 19.8 olarak tespit edilmistir (p<0.05).

4. Sonug ve Oneriler

Besi doneminin herhangi bir asamasinda (baslangic,
orta, son) viicut dlgiileri alinarak CA, CAA ve YT ne
ait degerler tahmin edilebilir. Ancak bu durumda elde
edilecek korelasyon Kkatsayilar1 besi donemine bagh
olarak farklilik gosterebilir. Ornegin, besi baginda
onemli olan bir korelasyon besi sonunda dnemsiz ola-
bilir. Bu nedenle besi donemindeki CA ve YT degerle-
rinin viicut dlgiilerine ait ortalama degerlerden hesap-
lanmasinin daha uygun olabilecegi sdylenebilir.

Ayn1 zamanda besi sonu canli agirligr ile gogiis
cevresi arasinda yiiksek ve istatistik olarak Onemli
iliski bulunmasi1 nedeniyle viicut dlgiilerinden sadece
g6gis cevresi kullanilarak canli agirlik tahmin edilebi-
lir.
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Bu ¢aligmada tavuk giibresi (TG), odun kiilii (KL), kire¢ (KR) ve tavuk giibre-
si+odun kiiliiniin (TG+KL) agirlikga esit oranlardaki karigimlarinin asit reaksi-
yonlu bir topragin bazi fiziksel ve kimyasal 6zelliklerine etkileri 70 glinliik sera
caligmasinda belirlenmistir.  Sera denemesinde firin kuru agirlik esasina gore
2500 g toprak doldurulan saksilara; kontrol (K), TG; 20, 40 ve 80 g saksi™,
KL;2.5,5 ve 10 g saksi™®, TGH+KL (1:1 g/g) 5, 10 ve 20 g saksi™ ve KR 2, 4 ve
6¢g saksi™ uygulamalar1 yapilmustir. Kontrol ile kiyaslandiginda tim uygula-
malarda toprak pH’s1 yiikselmesine ragmen, toprak pH’sin1 artirmada en etkili
uygulamalarin KL’nin 2.5 ve 5 g saksi™dozlari, TG+KL’nin 10 g saksi™’lik
dozu ve KR’nin 5 g saksi*dozu olmustur. Bu uygulamalar toprak pH’sim
5.30’dan 6.5-7 araligina yiikseltmistir. TG uygulamalart diger uygulamalar ile
kiyaslandiginda agregat stabilitesi ve tarla kapasitesi su icerigini daha fazla
artirmustir.  Diger taraftan TG’nin 80 g saksi’lik uygulama dozu elektriki
iletkenlik (EC) degeri kontrole gore %241 oraninda yiikseltmistir. Hem toprak
pH’sint1 istenen seviyeye getirmesi ve hem de topraga organik madde kazan-
dirmasindan dolayr asit reaksiyonlu bir topragin islahinda TG+KL karisimlar
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The objective of this study was to determine the effect of poultry manure (PM),
wood ash (WA), PM+WA (ration of 1:1 w/w) and lime (L) applications on the
some physical and chemical properties of an acid soil under greenhouse condi-
tion after 70 days. The treatments in greenhouse experiment consisted of con-
trol (C), the doses of 20, 40 and 80 g pot'l of PM; the doses of 2.5, 5.0 and 10.0
g pot™ of WA; the doses of 5, 10 and 20 g pot™* of PM+WA mixture (1/1; wiw)
and the doses of 2, 4 and 6 g pot™ of L. Although, the soil pH values were
increased by the all treatments compare with the control, the most positive
impact on soil pH values was observed in the applications of 2.5 and 5.0 g pot™
of WA, 10 g pot™ of PM+WA and 2 g pot™ of L. These applications had in-
creased the soil pH from 5.30 to a range of 6.5-7. The additions of PM pro-
duced higher soil aggregate stability and field capacity water content compare
with the other treatments. Otherwise, EC value was increased by 241% with
the application 80 g pot™ of PM. Due to both bringing the soil pH value to the
desired level and providing organic matter, mixtures of PM + WA have been

proposed for the amelioration of an acid-reactive soil.
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1. Giris

Topraklarin uzun dénemde siirdiiriilebilir kullanimi
ozelliklerinin korunmasi ve gelistirilmesi ile miimkiin
olacaktir. Topraklarin 6zellikleri dogal siireglerin etki-
leri sonucu bozulabilecekleri gibi, kullanima bagl
olarak meydan gelecek degisikliklerden dolayr da bo-
zulabilmektedir. Topraklarin fiziksel 06zelliklerinin
bozulmasi, organik madde kapsaminin azalmasi, pH ve
tuz igeriginin degismesi 6nemli siirdiiriilebilirlik para-
metreleri olarak dikkate alinmaktadir.

Topraklarimizin énemli bir kisminin organik madde
kapsaminin yetersiz olmasi meydana gelecek bozulma-
larin hizim1 daha fazla artirmaktadir. Topraklardaki
bozulmalar arasinda, toprak agregasyonu ve agregat
stabilitesinin diigiikliigii (Haynes ve Naidu, 1998; Seker
ve Karakaplan, 1999; Celik ve ark., 2004), su tutma ve
havalanma kapasitesinin yetersizligi (Piccolo ve Mba-
gwu, 1994), biyolojik aktivitenin azligi, bitki besin
elementlerinin miktar1 ve yarayighhklarmm distisi
sayilabilir.  Cesitli organik materyaller topraklarin
organik madde eksikligini gidermede ve Ozelliklerini
gelistirmede kullanilabilmektedir. Hasattan sonra geri-
ye kalan bitkisel artiklar, ¢iftlik artiklari, ahir giibreleri,
kentsel artiklar, sanayi atiklar1 ve benzeri materyaller
dogrudan veya kompostlastirildiktan sonra kullanila-
bilmektedir (Entry ve ark., 1997; Pascual ve ark., 1997;
Madejon ve ark., 2001; Kiitiik ve ark., 2003; Bhattac-
haryya ve ark., 2003). Diger taraftan, asidik reaksiyon-
lu giibrelerin fazla miktarlarda ve uzun yillar kullanimi
ile ozellikle patates tarimi yapilan alanlarda (Nigde-
Nevsehir) topraklarin siirdiiriilebilirliginin tehdit edil-
digi, 182 noktadan yapilan Orneklemede toprak
pH’sinin 3.9-7.5, organik maddesinin % 0.1-1.75, kireg
iceriklerinin % 1 civarinda, genellikle kum tekstiirde,
yarayish K igeriginin 0.19-2.7 me 100 g™ ve yarayish
Ca igeriginin ise 1.7-34.4 me 100 g arasinda degistigi
bulunmustur (Gezgin, 2005). Organik maddesi diisiik
olan kumlu topraklardaki bozulmalar ve siirdiiriilebilir-
ligin tehlikeye diismesi daha ¢abuk ortaya ¢ikmaktadir.
Toprak reaksiyonunu diizeltmede genellikle kire¢ kul-
lanilmakta ise de bu daha ¢ok bitki besleme ile ilgili
problemleri ¢ézmekte, siirdiiriilebilirlige etkisi sinirlt
kalmaktadir. Diger taraftan odun kiilii de kirece alterna-
tif olarak kullanilabilecek kirecleme materyalleri ara-
sinda degerlendirilmektedir (Vance, 1996). Ayrica
kiiliin kiregleme etkisinin yaninda 6zellikle ¢oziinebilir
kalsiyam ve potasyum bakimindan da zengin olmasi
onun avantajlarmi artirmaktadir (Ulery ve ark., 1993;
Vance, 1996). Bunlara ilaveten son yillarda tavukc¢uluk
tesislerindeki artiga paralel olarak artan tavuk giibresi-
nin degerlendirilmesinde bazi problemlerle karsilasil-
maktadir. Tavuk giibresinin topraklarin siirdiiriilebilir
kullaniminda degerlendirilmesi, hem topraklarin orga-
nik madde kapsamlarini artiracak, hem de bu giibrenin
gevreye olan olumsuzlugunu 6nleyecektir. Tavuk giib-
resi uygulamast ile yapilan ¢aligmalarda, uygulamalar
ile topraklarin organik madde kapsamlari artirilirken,

topraklarin fiziksel oOzellikleri de iyilestirilmektedir.
Ayrica yetistirilen bitkilerin gelisiminde, verim ve {iriin
kalitesinde artiglar meydana gelmektedir (Hsieh ve
ark.,1994; Kiitiik ve Topguoglu, 1997; Kara ve Erel,
1999; Seker ve Ersoy, 2005a; Seker ve Ersoy, 2005b).

Odunun yakilmasiyla ortaya ¢ikan kiil tarimdan sa-
nayiye bir¢ok alanda kullanilarak ekonomik deger elde
edilebilir. Odun kiiliiniin asit nétralize etme kapasitesi
ya da diger bir deyisle alkanitesi yliksektir. Bu nedenle
asit raksiyonlu topraklarn islahinda kullanilabilecek
niteliklere sahiptir (Nkana ve ark., 1998; Nkana ve
ark., 2002). Farkli odun kiilii 6rneginde yapilan calig-
mada orneklerin CaCOj; esdegerini % 13.2 ve % 92.4
arasinda degistigmis, ortalama olarak % 0.06 N, %
0.42 P, % 18 Ca, % 0.97 Mg ve % 2.7 K igerdigi belir-
tilmistir (Vance, 1996). Odun kiiliiniin Ca ve Mg igeri-
gi tarimda kullanilan kiregten daha diistiktiir (Ulery ve
ark., 1993; Erich, 1991). Odun kiilii 21 g kg™’dan fazla
demir igerirken, sirastyla; 4370, 443, 75, 110 ve 15 mg
kg® ortalama Mn, Zn, Cu, B ve Mo icermekte, S ve
Hg’nin odun kiilii igerisindeki miktar1 ¢ok diisiik, Cd
ve Co’mn miktar1 nispeten diisiik, ortalama As, Ni, Cr
ve Pb miktarlar sirasiyla; 1, 14, 20.3 ve 7.7 mg kg™
bulunmustur (Ohno, 1992; Someshwar, 1996).

Bu ¢alismada, asit reaksiyonlu ve Kumlu Killi Tin
tekstiirdeki bir topragin pH ve EC degerleri ile agregat
stabilitesi ve tarla kapasitesine nem yiizdesine TG, KL,
KR ve TG+KL’nin agirlikca esit oranlardaki karisimla-
rinin etkilerini belirlenmistir.

2. Materyal ve Yontem

Denemede kullanilan toprak drnegi Nevsehir ili De-
rinkuyu ilgesi Ozyayla koyii Kizilcin mevkiinden 0-20
cm derinlikten alimmistir . Alinan toprak 6rnegi labora-
tuvara getirildikten sonra 2 mm’lik elekten gegirilerek
denemede kullanilmistir. Odun kiilii Konya’daki sekiz
farkli etli ekmek firinindan, kireg Konya’nin Meram
ilcesi Akyokus mevkiindeki kire¢ ocagmdan ¢ikartilan
kirectasindan ve tavuk giibresi Selcuk Universitesi
Ziraat Fakiiltesi tavukguluk isletmesinden alinmustir.
Tiim materyaller havada kurutulup ezilerek 2 mm’lik
elekten gecirilmis ve alta gegen kisim denemede firin
kuru agirlik esasina gore kullanilmistir. Sera denemesi
18 cm taban c¢ap1 ve 13 cm yiiksekligi olan beyaz renkli
plastik saksilarda yiiriitiilmiistiir.

Denemede kullanilan toprak kumlu killi tin tekstiir-
de olup, pH’s1 kuvvetli asit, EC’si diisiik (tuzsuz), or-
ganik maddesi ¢ok az, kiregli ve tarla kapasitesi diisiik,
yarayish fosfor ve demir noksan, ¢inko orta diizeydedir
(Cizelge 3.1). Denemede kullanilan TG ve KL’nin
sirastyla; pH’s1 7.66, 11.87, EC degerleri 8080 puS cm™
ve 333 uS em™, organik madde igerikleri ise % 63.3 ve
% 0.15 bulunmustur (Cizelge 3.2.). Kirecin saflig
kalsimetre kullanilarak belirlenmis ve % 88 olarak
Ol¢lilmiistiir.
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Cizelge 1
Deneme Topraginin Baz1 Fiziksel ve Kimyasal Ozel-
likleri

A o N Degerler
Ozellikler Degerler Ozellikler (mg kg)
Kil (%) 27.8 Ca 2985
Silt (%) 21.0 K 58.00
Kum (%) 51.2 Na 15.20
Tekstiir sinfi SCL Mg 215

pH (1:2.5) 5.30 Yarayish P 3.49

EC (1:2.5) (uS cm™) 168 Fe 2.80
Organik madde (%) 0.63 Cu 1.10
CaCO; (%) 2.00 Mn 7.52
Tarla kapasitesi (%) 16.60 Zn 0.68

Cizelge 2

Denemede Kullanilan Tavuk Gilbresi ve Odun Kiilii-
niin Baz1 Ozellikleri

Ozellikler Tavuk Giibresi Kiil
pH (1:5) 7.66 11.87
EC (1:5) (uS em™) 8080 333
Organik madde (%) 63.30 0.15
CaCOs (%) - 60.7
N (%) 4.05 -
K (%) 1.59 6.68
P (%) 1.00 0.48
Al (mg kg™ - 3295
Cr (mg kg™ - 12.55
Cu (mg kg™) 29.57 57.61
Fe (mg kg™) 749 1707
Mg (mg kg™ 3348 5228
Mn (mg kg™ 159 873
Na (mg kg™ 3300 9423
Ni (mg kg™) - 12.38
Pb (mg kg™) - 458
Zn (mg kg™ 193 223

Sera denemesi tesadiif parselleri faktoriyel deneme
diizeninde (4x4x3+4) 52 adet saksida yiiriitiilmiistiir.
Denemede her bir saksiya firin kuru agirliga gére 2500
g toprak doldurulmus, bu saksilarin her birine sirasiyla;
20 (TG1), 40 (TG2) ve 80 g (TG3) tavuk giibresi, 2.5
(KL1), 5.0 (KL2) ve 10 g (KL3) kiil, 5 (TG+KL), 10
(TG+KL) ve 20 g (TG+KL) agirlik¢a esit oranda tavuk
giibresi + kil karigimi ve 2 (KR1), 4 (KR2) ve 6 g
(KR3) kireg dort tekerriirlii olarak uygulanmistir. Kont-
rol saksilarma herhangi bir uygulama yapilmamustir.
Plastik saksilara Gold Harvest ¢esidi 10 adet misir
tohumu ekilmis, ¢ikistan sonra seyreltme yapilarak her
bir saksida 4 adet bitki birakilmistir. 70 giinliik gelisme
doneminde musir bitkileri saf su kullanilarak sulanmisg-
tir.

Deneme topraginda teskstiir tayini hidrometre me-
todu ile (Tiiziiner, 1990), tarla kapasitesi 33 kPa basing
altinda seramik tabla kullanilarak (Demiralay, 1993),
agregat stabilitesi “islak eleme yontemi” ile yapilmistir
(Kemper, 1965). Toprak reaksiyonu (pH) ve elektriksel
iletkenlik (EC) 1:2.5’luk ve 1:5’lik toprak: saf su siis-

pansiyonunda pH-EC metre ile (Tiiziiner, 1990), kireg
(% CaCOg3) Scheibler kalsimetresi kullanilarak (Hi-
zalan ve Unal, 1965), organik madde (%) organik kar-
bonun kromik asit ile oksidasyonu esasina dayanan
Smith-Weldon metoduna gére yapilmistir (Bayrakli,
1987), alinabilir fosfor Olsen’in NaHCO3; metoduyla
belirlenmistir (Bayrakli, 1987), yarayish Ca, Mg, Na,
K toprak ornekleri 1 N amonyum asetat (pH: 7.0) ¢o6-
zeltisi ile ekstrakte edildikten sonra, kiil ve tavuk giib-
resi ise yas yakma yontemiyle yakildiktan sonra elde
edilen siiziikte ICP-AES (Inductively Coupled Plasma
Atomic Emission Spectrometer) cihazinda okunmustur
(Lindsay ve Norvell, 1978), toplam azot Micro-
Kjeldahl yontemiyle (Bremner ve Mulvaney, 1982),
mikro element ve agir metaller toprak ornekleri dieti-
lentriaminpentaasetik asit (DTPA) ¢6zeltisinde ekstrak-
te edildikten sonra, kiil ve tavuk giibresi ise yas yakil-
diktan sonra siiziikk, ICP-AES cihazinda okunarak top-
lam element okumalar1 yapilmistir (Lindsay ve Nor-
vell, 1978).

Aragtirmada elde edile,n sayisal degerler varyans
analizine tabi tutularak, énemli ¢ikan degerlere LSD
testi uygulanmistir (Minitab, 1995).

3. Arastirma Sonugclar1 ve Tartisma

3.1. Uygulamalarm Toprak pH sina Etkisi

Uygulamalarin 70 giinlilk sera denemesi sonunda
toprak pH’sina etkisi istatistiksel olarak 6nemli ¢ikmis,
en yiiksek toprak pH’s1t KR3 ve KL3 uygulamalarinda
Ol¢lilmiis, artis degeri KR3 uygulamasinda kontrole
gore % 28 iken, KL3 uygulamasida % 27, KR2 uygu-
lamasinda % 24 ve TG+KL3 uygulamasmda % 23
olmustur (Sekil 1). KL3 TG+KL3, KR2 ve KR3 uygu-
lamalar1 deneme sonunda toprak pH’sin1 7’nin iizerine
cikartmistir. Toprak pH’sin1 7’nin iizerinde olmasi
bitkilerin yeterli ve dengeli beslenmesi agisinda uygun
degildir (Kacar ve Katkat, 1998). Bu nedenle toprak
pH’sin1 7’nin {izerine ¢ikartan uygulamalar, bazi besin
elementlerinin yarayishiligmin diismesi neden ile pra-
tikte tavsiye edilmemektedir. Bunun digindaki uygula-
malar toprak pH’sini 6-7 araligina getirmistir. Dolayi-
styla bu uygulamalar toprak pH’sinin islahinda yeterli
olmustur. Ozellikle TG+KL uygulamalari toprak
pH’sin1 istenilen arahiga yiikseltmistir. Williams ve
ark., (1996) topraga farkli oranlarda kiil uygulayarak
pH degisikligini zamana gore gézlemlemislerdir. Odun
kiilii dozunun artmastyla pH’daki yiikselmenin arttigini
tespit etmislerdir. Yapilan ¢alismada da kiil ve kirecin
dozu arttikca toprak pH’s1 yiikselmistir.

3.2. Uygulamalarin Toprak EC sine Etkisi

Yapilan uygulamalarin 70 giinliikk sera denemesi
sonunda toprak EC’sine olan etkisi istatistiksel olarak
o6nemli ¢ikmistir (Sekil 2). En yiiksek EC degeri TG3
ve TG2 uygulamalarinda ol¢iilmiis, artis degeri TG3
uygulamasinda kontrole gére % 241 iken TG2 uygula-
masinda kontrole gore % 89 olmugstur. Diger uygula-
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malarin etkisi kontrole gore tuzlulugunu artirmada
istatistiksel olarak 6nemsiz bulunmus ve kontrolle ayni
gurupta yer almislardir. TG3 uygulamasmin toprak
ozmotik potansiyele etkisi kontrole gore yaklasik 3.4

[#]

kat olmustur. TG’nin benzer etkisi Seker ve ark.,
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Sekil 2
Uygulamalarin Topragin EC’sine etkisi

3.3. Uygulamalarin Agregat Stabilitesine Etkisi

Yapilan uygulamalarmn 70 giinlik sera denemesi
sonunda agregat stabilitesine etkisi istatistiksel olarak
onemli gikmustir (Sekil 3.4). En yiiksek agregat stabili-
tesi degeri TG uygulamalarinda 6l¢lilmiig, artis degeri
TG3 uygulamasinda kontrole gore % 68 iken TG2
uygulamasinda kontrole gore % 40 olmustur. KR2
hari¢ yapilan diger uygulamalarin da agregat stabilite-
sine etkisi istatistiksel olarak 6nemli ¢ikmis, ancak artig
TG uygulamalarina gore daha diisiik diizeyde kalmstir.
Haynes ve Naidu, (1998); Seker ve Karakaplan,
(1999); Celik ve ark. (2004) toprak organik maddesinin
diisiikliigliniin agregat stabilitesini diislirdiigiinii be-
lirtmislerdir.

3.4 Uygulamalarin Tarla Kapasitesine Etkisi

Yapilan uygulamalarin 70 giinliik sera denemesi
sonunda tarla kapasitesine etkisi istatistiksel olarak
6nemli ¢cikmustir (Sekil 3.5). En yiiksek tarla kapasitesi
TG3 uygulamalarinda dlgiilmis, artis degeri TG3 uy-
gulamasinda kontrole gore % 26 olmugtur. KL2 harig¢
yapilan diger uygulamalarin da tarla kapasitesine etkisi
istatistiksel olarak ©nemli ¢ikmis, ancak artis daha
diigiik diizeyde kalmistir.

Topraklarin organik madde igeriklerindeki artig do-
gal olarak tarla kapasitesinde tutulan su miktarini da
artirmaktadir (Piccolo ve Mbagwu, 1994). Bu da top-
rakta daha fazla su depolanmasini saglayarak sulama
araliklarin1 agacak ve egimli alanlarda yiizey akisi
azaltacaktir. Organik giibre uygulamalarmm yaninda
kiil ve kire¢ uygulamalarmin da tarla kapasitesi degeri-
ni artirmasi bu materyallerin hem iriliklerinin kiiglik
olmasi ve hem de olusturduklar1 gbzenek yapilari ile
aciklanabilecektir.
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Sekil 4
Uygulamalarin topragin tarla kapasitesine etkisi

4. Oneriler

Aragtirma sonucunda asit reaksiyonlu bir topragin
pH’simnin uygun araliga yiikseltilmesinde TG, KL,
TG+KL ve KR uygulamalarmin etkili olduklari, bu
materyallerin etkinliklerinin uygulama dozu ile orantil1
olarak artt1g1, toprak tuzlulugunun ise TG2 ve TG3
uygulamasi hari¢ 6nemli 6l¢iide degismedigi ve dolayi-
st ile uygulamalarin tuzluluk olusturmadigi belirlen-
Mistir. Ayrica yapilan uygulamalarin arastirmada kul-
lanilan topragin agregat stabilitesini Onemli Ol¢iide
artirdigi, bu etkinin organik madde igerigi yiiksek olan
TG uygulamalarinda daha fazla oldugu goriilmiis, ag-
regat stabilitesindendeki bu artisin organik maddenin
topragmn striiktiir gelisimine katkist olarak degerlendi-
rilmigtir. Kum igerigi yiiksek topraklarin tarla kapasite-
si nem kapsamlar1 diger topraklarla kiyaslandiginda
daha disik ¢ikmaktadir. Caligmada kullanilan SCL
tekstiire sahip topragin da diisiik olan tarla kapasitesi
degerinin yapilan uygulamalarla yiikseldigi bulunmus-
tur. Ozellikle TG uygulamasinda bu etki daha belirgin
olmustur. Yapilan uygulamalar ile bir taraftan toprak
pH’s1 diizeltilirken, diger taraftan da topragin fiziksel
ozellikleri de iyilestirilmistir. Ayrica atik olarak cevre
kirliligi olusturma potansiyeli bulunan odun kiiliiniin

\, o)
%?r

cd
«5)" &

degerlendirilmesi de énemlidir. Bu nedenle, sera sart-
larinda yiriitillen bu caligmanin araziye aktarilarak,
buradan elde edilecek sonuglara gére uygulamalarin

yayginlastirilmasi 6nerilmektedir.
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Ustilago maydis (DC) Corda, the causal agent of maize smut disease, can form
enormous galls on cobs and cause significant yield losses under favorable
conditions. In addition to yield losses, U. maydis may have an influence on the
kernel quality in smutted cobs. The aim of this study was to determine presen-
ce of mycoflora on the cobs infected by U. maydis. A 2-year field experiment
was conducted in Antalya Province. In the study, some maize cultivars belon-
ging to various maize variety groups including dent corn, flint corn, sweet corn
and popcorn were used as host plants. Inoculations were performed by injec-
ting inoculum into ear silk of each cob of the plants in inoculated plots. For
each treatment, control plots were also set up. When the kernels of cobs in
control plots were mature enough to harvest, kernel samples in inoculated plots
were taken from smutted cobs and investigated in terms of fungal flora. A total
of 6 genera (Paecilomyces, Aspergillus, Penicillium, Acremonium, Fusarium,
Rhizopus) were detected from the kernels in the smutted cobs. However, fre-
quently isolated species were Aspergillus fumigatus, A. niger, A. parasiticus
(A. flavus), Paecilomyces lilacinus, Penicillium citrinum, Fusarium solani, F.
oxysporum and Rhizopus stolonifer. The most frequently isolated genus was
Aspergillus (31.4%), while the lowest one was Penicillium (6.4%). The study
showed that U. maydis may affect kernel quality of maize by harboring some
fungal microorganisms in smutted cobs.

* Corresponding author email: mehmet9498@yahoo.com
1. Introduction

Maize (Zea mays L.) is an important crop in terms
of both human and animal nutrition and is used in
many fields fields as a raw material in starch, glucose,
oil and fodder industry (Kirtok, 1998). Having broad
adaptation capability and high yield potential, maize
can be grown in almost all the regions in Turkey
(Gengtan et al., 1995).

Maize smut caused by Ustilago maydis occurs whe-
rever maize is grown in the worldwide. However, it is
more prevalent in warm and moderately dry areas.
Unlike other cereal smuts, U. maydis gives rise to local
enfection and damages remarkably stalk and ear of
maize by forming sizeable galls on them (Tunc¢demir
and Iren, 1980). However, Aktas (2001) reported that
big galls, in particular, located on the ears of corn,
could reduce yield up to 40-100%. In addition, du Toit
and Pataky (1999) emphasized that smut causes greater
economic damage to sweet corn than to other types of

maize. Because an ear of sweet corn with only one or
two galls is non-marketable and smutted ears create
additional costs during harvest and processing.

Apart from yield losses in the ears, corn smut leads
to small kernels in the smutted cobs (Kinaci, 1987).
Corn smut also affects kernel quality. The kernels in-
fected by U. maydis can be vulnerable to the pathogens
causing ear rot (Tungdemir and Iren, 1980). Likewise,
Michaelson (1957) stated that plants infected with U.
maydis were more subject to stalk rot caused by Diplo-
dia zeae (Schw.) Lev. and Gibberella zeae (Schw.)
Petch. than smut-free plants and that ears of smutted
plants were more likely to be invaded with ear-rotting
fungi than those from smut-free plants.

Although, a number of studies (e.g. Shah et al.
2010; Goertz et al. 2010; Altmok and Dikilitag, 2011;
Covarelli et al. 2011; Masirevi¢ et al. 2012; Bii et al.
2012) related to mycoflora on maize kernels are avai-
lable, little is known about fungal contamination in the
smutted cobs.
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The objective of the present study was to find out
presence of mycoflora on the kernels infected by U.
maydis.

2. Materials and Methods

Galls were obtained from smutty plants in the mai-
ze producing areas of Bat1 Akdeniz Agricultural Rese-
arch Institute in Aksu district of Antalya in 2009 and in
2010. Potato dextrose agar (PDA, Oxoid) and 20%
carrot solution were used to get pure culture of U.
maydis and propagate sporidia (basidiospores). In the
field trials, dent corn (Zea mays var. indentata) culti-
vars, Ada-523, Pioneer-3394 and Side, flint corn (Zea
mays var. indurata) cultivars, Karagay and Karadeniz
Yildizi, sweet corn (Zea mays var. saccharata) culti-
vars, Merit, Vega and popcorn (Zea mays var. everta)
variety, Antcin-98, were used as host plants.

Isolation of Ustilago maydis

The galls were chopped and chlamydospores (teli-
ospores) were separated from the gall tissues by sie-
ving through a tea strainer. Afterwards, teliospores
were surface-sterilized by immersion in a 1% copper
sulfate solution for 20 to 60 h and filtered through two
layers of sterile cheesecloth not allowing the teliospo-
res to pass through. Later, teliospores on the cheesec-
loth were washed in three times in sterile distilled
water and dried on sterile filter paper, and transferred
on PDA supplemented antibiotic (streptomycin sulpha-
te) in petri dishes. The dishes were incubated at 25 °C
for 4 to 5 days until sporidia (basidiospores) of U.
maydis emerged. When sporidia were about a pinhead
in size, they were taken from cultures, and transferred
in 500-mL Erlenmeyer flasks containing 20% sterile
carrot solution, and incubated at 25 °C for 7 days. At
the same time, Erlenmeyer flasks were shaken vigoro-
usly for 1 to 2 min once or twice a week. In this way,
inoculum required for inoculations was obtained by
allowing sporidia to multiply in the carrot solution
(Tungdemir, 1985).

Preparing of the inoculum

Basidiospore suspensions in the Erlenmeyer flasks
were stirred to get a homogeneous solution and basidi-
ospores were counted by using a hemocytometer
(Neubauer, Isolab, Germany). Basidiospore suspensi-
ons were diluted to appropriate concentrations by using
sterile carrot solution and adjusted to 4 x 10° sporidia
mL-1, afterwards, in the same way, teliospore suspen-
sions were arranged to 1 x 10° teliospores mL-1 and
added into the basidiospore suspensions (Tunc¢demir,
1985).

Field experiment

The experiment was set up under ecological condi-
tions of Aksu district in Antalya Province, located in
the Mediterranean region of Turkey. Field trials were
carried out in a randomized complete blocks design

with a factorial arrangement with three replications
(Diizgiines et al., 1987). Each plot consisted of four
rows, each of which was 5 m long. Row spacings was
70 cm between the rows and 20 cm within the rows.
Control plots were established for each treatment.

Ecological properties of the research area

General soil texture of the experiment area was a
type of heavy textured soil, clayish-loamy. The expe-
riment area was fertilized with nitrogen, phosphor and
potassium at the rates of 180, 80 and 80 kg ha™ respec-
tively. In addition, meteorological data including tem-
pe-rature, rainfall and relative humidity of the research
area during maize growing seasons in 2010 and 2011
were given in Table 1.

Table 1

Meteorological data of the experiment field (2010-
2011)

Temperature Rainfall (mm)

Months 0

2010 2011 2010 2011
May 21.7 199 42 1072
June 25,1 251 254 5.0
July 27.9 28.6 - -
August 305 296 42 00
September 269 267 48 832
October 208 19.1 89.0 395.8
May 217 199 42 1072
June 25,1 251 254 50

Regional Meteorology Station, Antalya
Inoculation

The ear inoculation method described by Pataky et
al. (1995) was used with some modificatios: For the ear
silk of each emerging plant before pollination, 3 mL
inoculum (3 x 10° sporidia mL-1 + 1 x 10° chlamy-
dospores mL-1) was injected into the ear of each plant
through a hypodermic syringe. Inoculations of ears
were performed on the dates of 3, 10 and 20 August in
2010 and 11, 15, 18 and 25 August in 2011 respecti-
vely.

Isolation of the mycoflora

Observing appropriate harvest time for the kernels
in the control plots, a total of 30 kernels from each
smutted ear in inoculated plots were taken to the small
paper bags. Later, the kernels in the paper bags were
separated small seed lots and exposed to running tap
water. The seeds in the each lot were submerged in 2%
NaOCI for 2 min for surface disinfection. Afterwards,
the kernels were rinsed three times with sterile water
and dried on sterile filter papers. 10 seeds for each petri
dish were placed on different media including PDA
(potato dextrose agar), MEA (Malt extract agar) CA
(cherry agar), and blotter papers and incubated at 25 °C
for 5 to 7 days until emergence of any fungal colony.
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Identification

Growing colonies on the media, a pinhead in size
medium from each colony were transferred to new
media (PDA, MEA, CA) via a loop in order to provide
development of each colony purely. This process were
repeated a few times and then preparates from pure
culture of each fungal colony were examined under a
trinocular microscope (Leica DM Z500). Identification
of the fungi were performed by Professor Dr. Salih
Maden (Ankara University) and Professor Dr. Nuh
BOYRAZ (Selguk University) according to the morp-
hological structures of the fungi. During identification
of fungi, several sources (Von Ark, 1970; Barnett and
Hunter, 1972; Warham et al., 1996) were used.

3. Results and Discussion

Following injection of the inoculum, about 10-12
days later, galls on the ears of the plants in inoculated
plots appeared. The galls were observed as semi-fleshy,
consisting of the smut fungus intermixed with enlarged
cells of the cobs of the hosts. Initially, the young galls
were firm with a whitish tint and were covered by
semi-glossy peridium, which turned black as the galls
matured. When the membrane of the galls died, it usu-
ally cracked open, exposing the dry powdery spores
(teliospores). In general, the galls varied from minute
sizes (0.2 cm in diameter) to 24 cm in diameter. In the
ears, the ovaries and glumes were smutted. However,
various sizes of galls were observed on the cobs of the
hosts. Sometimes, the entire pistillate inflorescence
was converted into a huge smut gall due to severe in-
fection of U. maydis (Figure 1).

Figure 1
Infection of U. maydis on the cob

As a clear example of fungal contamination, whi-
tish mycelium growth around the galls on the smutted
ear, is seen in the Figure 2.

Figure 2
Fungal contamination on smutted cob

As a consequences of inoculations performed both
in 2010 and in 2011, with development of the galls on
the ears, a total of 124 fungal isolates were isolated
from 136 samples collected from smutted cobs in the
both years.

6 genera (Paecilomyces, Aspergillus, Penicillium,
Acremonium, Fusarium and Rhizopus) were detected
from the samples. However, totally 7 species, as the
most frequently isolated species (Aspergillus fumiga-
tus, A. niger, A. parasiticus (A. flavus), Paecilomyces
lilacinus, Penicillium citrinum, Fusarium solani, F.
oxysporum and Rhizopus stolonifer) were established
among those genera.

The most frequently isolated genus from all the
samples collected both in 2010 and in 2011 was Asper-
gillus at a rate of 31.4% whereas the lowest frequently
isolated genus was Penicillium in the ratio of 6.4%. As
for other genera isolated were Paecilomyces (21.7%),
Fusarium (18.5%), Rhizopus (12.9%) and Acremonium
(8.8%) respectively (Figure 3).

Compared the species isolated within their genus,
the most frequently isolated species was Aspergillus
fumigatus with a rate of 10.2% in Aspergillus genus.
However, Aspergillus niger (7.6%) and Aspergillus
parasiticus (A. flavus) (5.1%) were the other Aspergil-
lus species determined from the samples. As for Fusa-
rium genus, the most frequently isolated species were
Fusarium oxysporum and F. solani at the rates of
13.0% and 8.6% respectively. In addition, within the 6
genera isolated, other species determined were Pa-
ecilomyces lilacinus (22.2%), Penicillium citrinum
(12.5%) and Rhizopus stolonifer (18.7%) (Figure 4).

In the present study, a total of 8 species belonging
to 6 genera were determined. However, in a study con-
ducted by Davoodee and Fahmideh (2003) in Iran, 58
different isolates belonging to 5 genera of fungi were
isolated from rotted ears. However, Demirci and Kor-
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dali (2000) reported that a total of 26 fungal species
pertaining to 19 genera were isolated from the kernels

in the Eastern Black Sea Region in Turkey.
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Figure 3

Fungus genera isolated from the smutted ears (2010/2011)

In our study, when the genera isolated were compa-
red, the most frequently isolated genera were Aspergil-
lus (31.4%), Paecilomyces (21.7%), Fusarium (18.5%),
Rhizopus (12.9%), Acremonium (8.8%) and Penicil-
lium (6.4%) respectively. Likewise, Kpoda et al.
(2000) reported that Aspergillus spp. were dominant
fungi (76.4%) followed by Penicillium spp. (19.9%) in
Ghana. Askun (2006) also stated that Aspergillus spp.
(25%), Fusarium spp. (21%), Rhizopus spp. (21%) and
Penicillium spp. (13%) were commonly isolated genera
from the disinfected maize samples in Balikesir pro-
vince of Turkey.

On the other hand, Orsi et al. (2000) emphasized
that a predominance of Fusarium spp. followed by
Penicillium spp., Aspergillus spp. in Brasil. In addition,
Covarelli et al. (2011) reported that Fusarium spp.
were the most abundant species detected in maize ker-
nels, followed by Aspergillus species of sections Flavi
and Nigri by Penicillium spp. in central Italy. However,
Krnjaja et al. (2013) presented the highest incidence of
Rhizopus (56.41%), Aspergillus (43.66%) and Fusa-
rium (14.97%) genera on maize kernels.

Ratio (%)

Figure 4

Fungus species isolated from smutted cobs (2010/2011)
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In our study, within the genera isolated, the most
dominant species were Aspergillus fumigatus, A. niger,
A. parasiticus, Paecilomyces lilacinus, Fusarium oxys-
porum, F. solani, Penicillium citrinum and Rhizopus
stolonifer. However, Kaaya and Kyamuhangire (2006)
reported that Aspergillus, Fusarium, Penicillium and
Rhizopus were the most predominant fungal genera
identified and, among their species, A. niger had the
highest incidence, followed by A. flavus, F. verticillioi-
des, A. wentii, A. penicillioides and Rhizopus stoloni-
fer in Uganda. Sitara and Akhter (2007) stated that 7
genera and 11 species of fungi (Aspergillus niger, A.
flavus, A. wentii, Chaetomium sp., Drechslera sp.,
Fusarium chlamydosporum, F. oxysporum, F. monili-
forme, F. semitectum, F. nivale, Nigrospora sp., Pho-
ma sp. and Rhizopus sp.) were isolated from maize
seeds in Pakistan. Masirevi¢ et al. (2012) also reported
that fungi from genera Fusarium, Penicillium, Asper-
gillus and Alternaria were isolated from maize seeds in
Serbia.

During harverst and post-harvest, maize kernels
could be infected by several fungi inducing toxins for
harmful to humans and animals (Mostafa and Kazem,
2011). In 114 farmsteads in Zambia, concentration of
fumonisins from six districts, and aflatoxin from two
districts, was 10-fold higher than 2 ppm and far higher
than 2 ppb maximum daily intake recommended by the
FAO/WHO, indicating high levels of ear rot infections
in maize grain (Mukanga et al., 2010). Stored maize
and maize products in Kenya were contaminated by
various types of toxigenic fungi (e.g. Penicillium islan-
dicum, Aspergillus terrus, Aspergillus clavatus) (Gac-
heri, 1990). In addition, in a number of studies (e.g.
Altiparmak, 2007; Uckun, 2008; Shah et al., 2010;
Goertz et al., 2010; Altinok and Dikilitas, 2011; Cova-
relli et al., 2011; Masirevic et al., 2012; Bii et al., 2012)
were also emphasized that various mycoflora in parti-
cular Aspergillus, Fusarium, and Penicillium on maize
kernels may exist and produce detrimental toxins. Hen-
ce, it can be concluded from our study that the fungal
genera detected have the potential for inducing my-
cotoxin.

During our field experiments, as the galls on the
ears were growing, husks of the ears were loosening up
and accordingly kernels in the smutted cobs were seen
directly. With loosening of the husks, kernels in the
smutted cobs can be readily exposed to invasion of any
microorganism. Likewise, Sutton et al. (1980) reported
that loosening and shredding of husks was a factor in
predisposition to fungal growth. Thus, the kernels in
smutted cobs might be exposed to miscellaneous fungal
contamination and become small and dull appearance
as our study. Accordingly, another emerging problem
is marketing of such crops due to its appearance.

In conclusion, the kernels in smutted cobs could be
low quality due to the galls formed by U. maydis. In
addition, smutted cobs can be easily exposed to fungi
producing mycotoxins. The current study suggested

that forming galls on cobs, maize smut not only reduce
yield but also make it possible other fungal contamina-
tion of the kernels and accordingly can pose a risk for
human and animal health.
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This study evaluated the effects of oregano essential oil on performance and
egg quality parameters of laying hens. A total of 144 fourty-week-old H&N
Super Nick laying hens were assigned to the basal control diet supplemented
with 50, 100, 150, 200 and 250 mg/kg of oregano essential oil (6 treatment
diets, 8 replicates, each replicate consists of 3 hens). Hens were fed experi-
mental diets from 40 to 52 weeks of age. Water and diets were supplied ad
libitum throughout the experiment. After 12 week of experiment, feed intake,
egg production, feed conversion ratio, egg weight, egg mass did not differ
among the treatment groups. Different application rate of oregano oil had no
effects on eggshell ratio, eggshell thickness and eggshell breaking strength.
The results of this study demonstrated that addition oregano essential oil to the
diets had no effect on performance and eggshell quality parameters of laying
hens at 40 to 52 weeks of age.

1. Introduction

Many countries have banned the use of antibiotics
in animal production as a feed additive in 2006. The
most frequently alternatives used as feed additives to
improve animal productivity and health are prebiotics,
probiotics, organic acids and phytogenic additives
Windisch et al., 2008). As an phytogenic additive,
natural feed supplements derived from herbs such as
the essential oils have been examined as alternatives to
antibiotics for better growing performance and the
quality characteristics of the derived products (Simitzis
and Deligeorgis, 2011). The beneficial effects of the
herbs and their active compounds have been recognised
since antiquity and their properties reported in experi-
mental animals (Brenes and Roura, 2010).

Oregano (Origanum vulgare L.) essential oils are
an aromatic plant that is indigenous to the Mediterra-
nean region. It has been reported that oregano essential
oils ha many diverse biological activities, having anti-
microbial, antioxidant and antifungal effects, which
mainly depended on the carvacrol and thymol composi-
tions (Zotti et al., 2013; Mooyottu et al., 2014). Several
in vivo studies have been conducted on the perfor

! Corresponding author e-mail: ycufadar@selcuk.edu.tr

mance, cecal flora, digestive enzyme activities and
intestinal morphology of poultry with oregano essential
oils (Hashemipour et al., 2013), yet, the interest in
essential oils as feed additive has mainly focused on
the effect on performance (Cabuk et al., 2006; Bozkurt
et al.,, 2012; Bolukbasi et al., 2008; Kaya et al., 2013)
and eggshell quality (Bolukbas: et al., 2008; Bozkurt et
al., 2012; Kaya et al., 2013; Olgun, 2016). Plant ex-
tracts and spices single or mixed preparations can play
a role in supporting both performance and health status
of animals (Alcicek et al., 2003; Cabuk et al., 2006),
and their effect could be better than.

The objectives of the present study were to evaluate
the effects of different application rate of oregano es-
sential oil on performance and egg quality parameters
in laying hens.

2. Materials and Method

Hundred-forty-four H&N Super Nick laying hens,
40- week-old, were used in this study. The birds were
assigned into six dietary treatments replicated eight
times with three hens per replicate. The six dietary
treatments included a corn-soybean-based typical layer
diet (Table 1) that containing 50, 100, 150, 200 and
250 mg/kg oregano essential oil (Origanum spp.;
Ecodab ®-Inan Tarim). Diets were formulated to meet
the nutrient requirements of laying hens based on
(NRC, 1994) and H&N Super Nick laying hens man-
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agement guide (Table 1). During the 84 days, diets and
water were provided ad libitum, whereas the lighting
regimen was 16 h of continuous light per day. The
birds were housed in an environmentally controlled
room equipped with 48 metal battery cages (50x40x50
cm).

Egg production (EP) was recorded daily. Feed in-
take (FI) and egg weight (EW) were recorded bi-
weekly. Egg mass (EM) was calculated from the bi-
weekly EP and EW data using the formula: EM = (EPx
EW)/Period (days). The feed conversion ratio (FCR)
was calculated using the formula: FCR = FI/EM. The
egg quality characteristics (Shell weight, shell thick-
ness and shell breaking strength) were evaluated using
random samples of 6 eggs from each replicate every
two weeks, thereby totalling 288 eggs from each treat-

Table 1.
Composition of experimental diets

ment. Eggshell breaking strength was measured using a
cantilever system by applying increasing pressure to
the broad pole of the shell using an Egg Force Reader
(Orka Food Technology Ltd., Ramat Hasharon, Israel).
The eggshells were rinsed in running water and dried in
an oven at 60°C for 12 h. Eggshells were weighed
using a 0.01 g precision scale. Eggshell thickness (in-
cluding the membranes) was determined at three points
on the eggs (one point on the air cell and two random-
ized points on the equator) using a micrometer (Mi-
tutoyo Inc., Kawasaki, Japan).

Data were analysed by one-way ANOVA using the
Minitab 14.0 software package (Minitab, 2004). Dun-
can’s multiple range tests were applied to separate
means (Mstat C,1980). Differences were considered as
significant when P value was less than 0.05.

Ingredients

Corn (%) 57.00
Barley (%) 5.00
Soybean meal (%) 24.20
Vegetable oil (%) 2.50
Limestone (%) 9.00
Di-Calcium phosphate (%) 1.60
Salt (%) 0.30
Premix* (%) 0.25
Methionine (%) 0.15
TOTAL 100

Calculated nutrients

Metabolizable Energy (Kcal/kg) 2784
Crude protein (%) 16.40
Calcium (%) 3.85
Available phosphorus (%) 0.40
Lysine (%) 0.88
Methionine (%) 0.42
Methionine +Cystine, % 0.68

% Premix provided the following per kg of diet: vitamin A, 8.800 IU; vitamin D3, 2.200 IU; vitamin E, 11 mg; nicotinic acid, 44 mg; Cal-D-
Pantothenate, 8.8 mg; riboflavin 4.4 mg; thiamine 2.5 mg; vitamin B12, 6.6 mg; folic acid, 1 mg; D-Biotin, 0.11 mg; choline, 220 mg; manga-
nese, 80 mg; copper, 5 mg; iron, 60 mg; zinc, 60 mg; cobalt, 0.20 mg; iodine, 1 mg; selenium, 0.15 mg.

3. Results and Discussion

The performance parameters are presented in Table
2. Essential oregano oil had no effect on the egg pro-
duction, feed intake, feed conversion ratio, egg weight
and egg mass (P> 0.05).

The eggshell quality parameters, such as, egg
breaking strength, eggshell weight and eggshell thick-
ness are presented in Table 3. The eggshell quality
parameters were also not affected by dietary essential
oregano oil levels.

Oregano essential oil has been used alternative to
antibiotic in the poultry industry because of biological
activities, such as antimicrobial, antioxidant, antiseptic
and antiparasitic activity. The present study demon-
strated that the performance parameters were not af-

fected by dietary levels of oregano essential oil in lay-
ing hens. Our findings are in agreement with those of
Bozkurt et al. (2012) who indicated that a diet supple-
mented with essential oil mix had no beneficial effects
on egg production, egg weight and feed conversion
ratio in laying hens. Arpasova et al. (2015) showed that
the body weight, feed consumption, feed conversion
ratio, egg production, egg mass and egg weight were
not significantly influenced with thyme or oregano oil
addition in laying hens. Similarly, addition of oregano
oil (Florou-Paneri et al. 2005) and thyme oil (Bo-
lukbast et al. 2007) to a layer diet had no significant
effects on feed conversion ratio.
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Table 2.
Effect of dietary oregano essential oil on performance parameters in laying hens
Dietary oregano oil Egg Feed Feed conversion Egg Egg
levels production intake ratio weight mass
(mg/kg) (%) (g/hen/d) (9:feed/g:egg mass) (9) (g/hen/d)
0 95.0+0.98 112.5+1.26 2.01+0.021 58.8+0.50 55.9+0.91
50 96.2+0.96 108.9+1.12 1.96+0.030 57.8+0.51 55.6£0.65
100 94.6+0.67 110.7+1.13 1.98+0.023 59.0+0.46 55.9+0.61
150 94.1£1.10 111.2£1.32 2.01£0.040 58.6+0.73 55.2+0.91
200 95.6+0.84 109.6+1.50 2.00+0.035 57.5+0.35 55.0+0.60
250 94.5+0.90 109.0+1.65 1.99+0.032 58.1+0.37 54.9+0.53

Cabuk et al. (2006) indicated that a diet supple-
mented with essential oil mix had no beneficial effect
on egg weight. In contrast to our study results, He et al.
(2017) observed that egg production, average egg
weight and feed conversion ratio were significantly
improved by a diet supplemented with 100 mg/kg ore-

Table 3.

gano essential oils. Bolukbasi et al. (2007) reported
that dietary supplementation with mixed essential oils
and thyme oil improved the egg production, but in
other study reduced feed intake was reported (Bo-
lukbasi et al. 2010).

Effect of dietary oregano essential oil on eggshell quality parameters in laying hens

Dietary oregano oil Eggshell weight

Eggshell thickness

Eggshell breaking strength

levels (9/100 g egg) (mm) (kg)
(mg/kg)

0 9.84+0.127 0.365£0.0036 4.18+0.057
50 9.71£0.192 0.357+0.0046 4.21+0.079
100 9.55+0.109 0.378+0.0288 4.10+0.099
150 9.59+0.080 0.359+0.0030 4.17+0.071
200 9.78+0.080 0.367+0.0038 4.21+0.119
250 9.69+0.101 0.362+0.0049 4.18+0.091

The present study demonstrated that the egg quality
parameters, including shell thickness, shell weight and
eggshell breaking strength were not affected by dietary
levels of oregano essential oil in laying hens. These
results are in agreement with those of He et al. (2017)
reported that egg weight and relative eggshell weight
were not significantly affected by the addition of ore-
gano essential oils. Bozkurt et al. (2012) reported that
the egg shell weight and shell thickness were not af-
fected by the dietary essential oil mix. Olgun (2016)
reported that the specific gravity, egg breaking strength
and eggshell weight were not affected by the dietary
supplemented with essential oil mix in laying hens. In
addition, Botsoglou et al. (2005) observed that the
dietary supplementation of laying hens by rosemary,
oregano and saffron essential oil had no effect on egg-
shell thickness. In another study (Ali et al., 2007) re-
ported that supplementation with thyme and anise did
not affect eggshell weight and eggshell thickness in
native laying hens. Similarly, Olgun and Yildiz (2014)
reported that eggshell weight was not affected by sup-
plementation with mixed essential oil.

The result shows that different levels of dietary
oregano essential oil had no significant effect on per-
formance and eggshell quality parameters in laying
hens.
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Field trials were conducted in two locations: the training fields of the Ege
University Odemis Vocational High School and Ege University, Menemen
Research, Application and Production Farm, where the effects of different
plant densities and nitrogen levels on macro and micro element contents of
okra (Abelmoschus esculentus L.) were investigated. The experiments were
conducted using a split-plot design with three replicates, where the main plots
consisted of nitrogen applications and sub-plots of plant densities. Nitrogen
fertilizers were applied in the form of urea and ammonium nitrate. Five differ-
ent nitrogen levels (0, 40, 80, 120 and 160 kg N ha™) and two different dis-
tances between rows (15 cm * 70 cm and 25 cm * 70 cm) were tested. Macro
and micro nutrients in fruits and leaves were determined. The N content of the
leaves increased with higher nitrogen levels in the Odemis location. The max-
imum nitrogen content in leaves was determined at the 80 kg N ha™* application
in this location. Additionally, the content of Mg, Zn, and Mn in the leaves and
P, Ca, Mg, Fe, and Zn in fruits significantly affected nitrogen doses at the
Odemis location. The Mg, Cu and Zn uptake of leaves and Zn content in fruit
when compared to the control parcel significantly affected nitrogen doses at

Menemen.

* Sorumlu yazar email: funda.yoldas@ege.edu.tr
1. Introduction

Okra belongs to Malvaceae family. The production
of okra is generally close to canneries. Turkey’s annual
okra production is 33,103 tonnes (Anonymous 2015).
The demand for both fresh and canned okra is only
increasing, and okra farming can yield high profits.

Yield and quality in crop production were improved
by cultural practices. Fertilization is a key cultural
practice in production. Fertilizers are often used un-
consciously without a soil analysis. Fertilizers used in
high doses will negatively affect both human health
and the environment (Ikemoto et al. 2002). Investiga-
tion and assessment of the health impacts of fertilizer
in order to determine the appropriate dose are beco-
ming increasingly important.

Nitrogen (N) is an essential nutrient for plant
growth, and in the desire to produce more food, far-
mers apply it intensively and often in excessive quanti-
ties in the form of nitrogen-based fertilizers. If fertilizer
application exceeds plant demands and the denitrifica-

tion capacity of the soil, nitrate not taken up by the
crop may potentially contribute to ground and surface
water pollution through nitrate leaching and soil ero-
sion (Gastal and Lemaire, 2002; Wang et al. 2002;
Chen et al. 2004; Almasri and Kaluarachchi, 2007 and
references therein), possibly raising the nitrate concent-
rations in groundwater above the maximum allowed
level of 50 mg L—1 set by the European Commission
Nitrate Directive (91/676/EEC).

Nitrogen uptake by the aboveground biomass of
plants is a crucial point of information. This parameter
shows variations in yield as well as variations in N
concentration in plants (Balik et al. 2003; Martina
Sturmet et al. 2010). Nitrate is often the major source
of nitrogen available to higher plants (Marschner
1995).

High N rates may lead to the increase of nitrate pol-
lution; thus, the more efficient use of N fertilizer must
be considered (Campell et al. 1995; Luo et al. 2000;
Horvat et al. 2004).
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Nitrogen uptake and distribution in plants are of
major importance with respect to both environmental
concerns and the quality of plant products (Gastal and
Lemaire 2002). Fertilizer N taken up by the plant af-
fects not only the yield but also the quality of the plant
(Turan and Sevimli 2005). It can cause high nitrate
accumulation in plants, especially in most leafy vege-
tables (Chen et al. 2004), and as reported in Commis-
sion Regulation (EC) No. 1881/2006. Vegetables are
the major source of nitrate in the human diet. Nitrate is
relatively non-toxic but its metabolites (nitrite) may
produce a number of deleterious health effects (e.g.,
methaemoglobinaemia, carcinogenesis) (Santamaria
2006), so care should be taken, especially for pregnant
women and babies, not to exceed the acceptable daily
intake of 3.65 mg nitrate per kg body weight.

Hence, in order to reduce the burden on the natural
environment caused by excessive N fertilization, opti-
mal crop cultivation methods are sought to diminish
the negative effect of N compounds on the environ-
ment while simultaneously ensuring high and quality
yields (Rahn 2002). While it is not possible to prevent
nitrate leaching, improved management practices lea-
ding to increased efficiency in the use of fertilizer N
can reduce the potential for nitrate contamination of
groundwater (Bijay-Sighn et al. 1995; Cassman et al.
2002). The utilization of N can be increased by the
balanced application of N, P and K and lighter and
more frequent irrigation (Bijay-Singh and Sekhon
1979; Bijay-Singh et al. 1995).

Kiigiik Menderes and the Gediz basin play an im-
portant role in vegetable production in Turkey. Their
ecology and product designs are representative of the
very best in the Odemis and Menemen districts. In
these locations, the determination of the effect of dis-
tance between rows on okra plants with different doses
of nitrogen fertilizer on the macro and micro elements
contents are planned.

In the experiments carried out in this study, nitro-
gen doses were examined in the main plots (F1: 0, F2:
40, F3: 80, F4: 120 and F5: 160 kg N ha-1), while in

the sub-plots, planting densities (PD1: 15 cm and PD2:
25 cm were used as inter-rows) were examined. Each
row is 70 cm long.

2.2. Material and Methods

2.1. Material

The study was conducted at two locations (Ege
University Odemis Vocational High School, and Ege
University Faculty of Agriculture, Menemen Research,
Application and Production Farm). The altitude of the
research field at the Odemis Location is 136 m
(Anonymous 2010a), and 22 m for Menemen Location
(Anonymous 2010b). In the study, the Sultana type
okra variety, which is a high-yielding variety, was used
as a trial plant. This variety is typically grown for can-
ning.

2.1.1. Field (vegetation) establishment of the expe-
riment and applications

The vegetation experiment was set up using the
split-plot experimental design with three replications.
All procedures were carried out in parallel at both loca-
tions. In the experiments; nitrogen doses were adminis-
tered in the main plots (F1: 0, F2: 40, F3: 80, F4: 120
and F5: 160 kg N ha™), while in the sub-plots, planting
densities (PD1: 15 cm and PD2: 25 cm were used as
inter-rows) were located. The row is 70 cm long. The
area of the parcel to which nitrogen was applied is 1.26
m?, and the trial areas consisted of 30 plots.

In the experiments, ammonium nitrate (NH;NOs,
26 %N), urea (46 %N), 80 kg ha™ triple superphospha-
te (TSP, 52 %P,0s ) and 120 kg ha™ potassium sulfate
(K2SQ4, 50 %K) was used.

2.1.2.  Soil properties of the research site

The physical and chemical properties of experimen-
tal the soils are shown in Table 1.

Table 1
Some physical and chemical properties and N, P, K content of the experimental soil.
. Available
% Organic .
i g (mg kg™)
Sample Total
Location — Total  caco, sand Ml Clay  Texwre  MAr T p ok
salt (%) %)
Odemis 7.09 <0.03 0.61 76.04 20.28 3.68 Sandy-loam 0.99 0.06 14 140

Menemen 7.88  0.051 6.58 50.40 37.28 12.32 Sandy-loam 1.29

0.034 0.23 1274

Table 1 shows various properties of the soil: neutral
pH, total soluble salts % in terms of seamless, and
textured sandy-loam soil features in Odemis Location
(0-20 cm). This soil is low in lime content, and its
organic matter is poor. The soil’s total N and available

K contents are low (Giines et al. 2000) but there is
abundant P (Chapman and Pratt 1961).

In Menemen Location, the soil has a moderate alka-

line reaction and sandy-loam texture. It is rich in lime,
poor in organic matter, and the total N, available P and
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K amounts are low (Chapman and Pratt 1961; Giines et
al. 2000).

2.2. Methods

Basic fertilizer as P,Os in the form of the TSP to 80
kg ha-1 and 120 kg ha™ KO fertilizers were given in
the form of K,SO,4. All of the phosphorus, 60 % of
potassium and 25 % of nitrogen was applied with
sowing. second doses of the remaining nitrogen and
potassium were applied after 20 days from the emer-
gence. third dose was applied after 40 days. Nitrogen
was applied as urea (46 %) form (0, 40, 80, 120 and
160 kg ha™) in plantation and the other part was app-
lied as Ammonium nitrate (26 %). Nitrogen fertilizer
has been applied to band. To determine the nutrient
content of the leaves, from each parcel during the pe-
riod of flowering, 20-30 sample were taken from yo-
ung, developed leaves. To determine the amount of
nutrients in fruits, 250-gram samples were taken from
mature fruits grown in each plot. The fruits were har-
vested three times weekly on a regular schedule.

2.2.1. Physical and chemical analysis

2.2.1.1. Analysis of soil’s physical and chemical pro-
perties, total N, available P and K methods

Soil samples (0-20 cm depth) were taken from all
treatments, and pH (Jackson, 1967), total soluble salt
(Anonymous, 1951), CaCO3 (Kacar 1995), organic
matter content (Reuterberg and Kremkurs 1951) and
texture (Bouyoucos 1962) were determined. The total
N was determined according to Bremner (1965), and
the available K+ was determined after extraction with 1
N NH40Ac using a flame photometer (Jackson 1967;
Atalay et al. 1986). The available P was measured
using a colorimeter after extracting with distilled water
(Bingham 1962).

2.2.1.2. Analysis of macro and micro elements of the
leaves and fruit

Leaf and fruit samples were dried at 65°C and N
was analysed according to the modified Kjeldahl met-
hod (Bremner 1965), and P was determined using a
colorimeter after wet digestion with mixed acid (1 part
HCIO, + 4 parts HNOs3) (Lott et al., 1956). Potassium
and Ca were determined using a flame photometer, and
Mg, Fe, Cu, Mn and Zn were determined using an
Atomic Absorption Spectrophotometer (AAS) (Slawin
1968; Kacar 1984).

The amount of sample dry matter that was milled
was determined after drying at 105°C (Kacar 1984).

The data from the locations where we conducted
the experiments are discussed separately. Two factors,
including fertilizer doses and plant densities, were
statistically analysed according to the split-plot expe-
rimental design. Data were analysed using the SPSS
13.0 statistical package programme, and findings were
determined based on differences between the mean
Duncan multivariate analyses (Diizgiines et al. 1993).

3. Results

Properties of soil samples are given Table 1. The
soil was a sandy-loam, notral pH and no problem total
soluble salts, low in organic matter and lime in Odemis
Location (0-20 cm). Total N, available K content of
soil was low (Giines et al. 2000). Available P was rich
(Chapman and Pratt 1961).

In Menemen Location, the soil has a moderate alka-
line reaction and sandy-loam texture. It is rich in lime,
poor in organic matter, and the total N, available P and
K amounts are low (Chapman and Pratt 1961; Giines et
al. 2000).

3.1. Macro and micro nutrient content of okra leaves in
Odemis location.

The macro and micro nutrient content of leaf samp-
les taken during the blooming period are shown in

Table 2.

Table 2
Macro and micro nutrient content in okra leaves (Odemis).
Fertilizer % mg kg™’
Doses
(kg N ha’
b N P K Ca Mg Fe Cu Zn Mn
Control 290 ¢ 0,24 1,57 5,63 1,37 ab 219 12 14 b 85 b
40 3,03 bc 0,26 1,40 5,90 1,37 ab 276 12 17 ab 77 b
80 337 a 034 2,27 5,50 1,30 b 274 13 15 b 87 b
120 3,03 bc 0,28 1,30 6,57 1,43 a 362 12 20 a 126 a
160 3,17 ab 0,25 1,10 6,17 1,30 b 355 12 19 a 136 a
Minimum 2,90 0,24 1,10 5,50 1,30 219 12 14 77
Maximum 3,37 0,34 2,27 6,57 1,43 362 13 20 136

n n n
Average 3,10 * 027 s 153 s 595 s 135 ** 297 ns 12 ns 17 * 102 **

x= Duncan's multiple classification test
*E: p< 0:01,_ * p<0.05', ns: no signification
ns: not significantly
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Fertilizer doses as shown significantly increased N
content in leaves (p<0.05). 80 kg N ha™ dose caused
the highest N content (3.37 %). The lowest N content
(2.90 %) was recorded in the control plot. The nitrogen
application significantly increased Mg, Zn ve Mn con-
tent in leaves. The highest contents were obtained from
120 kg ha-1 doses. But in Mg content in leaves, cont-
rol, 40, 80, 120 kg N ha™*; Zn content in leaves 40, 120
kg N ha™ and Mn content in leaves 120, 160 kg N ha™
doses were statistically the same group.

The lowest Mg values (1.30 %) were recorded for
the 80 kg N ha-1 and 160 kg N ha™ applications. The
Zn and Mn content of the leaves at those fertilizer
doses were significantly different between the confi-
dence levels of p<0.05 and p<0.01.

DOI: 10.15316/SJAFS.2018.80

The highest Zn content (20 mg kg™) was found at a
dose of 120 kg N ha, followed doses at 160 kg N ha™
and 40 kg N ha™ and were located in the same signifi-
cance groups. The highest Mn content was observed at
the 160 kg N ha™ dose, followed by the 120 kg N ha™.
Contents of P, K. Fe, Cu in leaves were not signifi-
cantly affected by N rates.

3.2.Macro and micro nutrient content in okra fruit at
Odemis location

The macro and micro nutrient content of the okra
fruit samples collected during harvest are shown in
Table 3.

Table 3
Macro and micro nutrient content in okra fruit (Odemis).
PD1
Fertilizer Doses % mg kg’
(kg N ha™) N P K Ca Mg Fe Cu Zn Mn
Control 3,17 055 a 2,90 237 a 0,60 a 85 cd 9 48 cd 33
40 3,15 0,49 bhc 2,10 1,90 bc 0,56 a 100 a-d 8 45 d 25
80 3,10 055 a 2,80 220 ab 0,59 a 94 b-d 7 56 ab 29
120 3,43 0,53 ab 3,07 237 a 0,58 a 111 a-C 8 53 bc 32
160 3,27 0,54 ab 2,93 230 a 0,59 a 120 ab 7 59 ab 31
PD2
% mg kg™
N P K Ca Mg Fe Cu Zn Mn
Control 3,27 0,54 ab 3,07 237 a 0,60 a 90 cd 8 55 ab 33
40 3,20 0,49 bc 2,53 2,17 ab 0,57 a 94 b-d 8 44 d 24
80 3,07 047 ¢ 2,37 180 ¢ 0,51 b 125 a 7 46 cd 29
120 3,37 051 a-c 2,17 2,20 ab 0,59 a 81 d 7 48 cd 35
160 3,40 051 a-c 2,60 2,17 ab 0,56 a 109 a-c 8 60 a 32
Minimum  3.07 0.47 2.10 1.80 0.51 81 7 44 24
Maximum  3.43 0.55 3.07 2.37 0.60 125 9 60 33
Average 324 ns 0,52 * 2,65 ns 2,18 * 0,58 * 101 * 8 ns 51 ** 30ns

x= Duncan's multiple classification test
**: p=0.01 important, *: p=0.05 important, ns: no signification
ns: not significantly

The effect of fertilizer applications on the amount
of P, Ca, Mg, Fe and Zn measured in the fruit were
found to be statistically significant. The effect of appli-
cations on the quantity of the N, K, Cu and Mn was not
significant. P (%) content was determined to have a
significant impact at the p<0.05 level. In the first plant
density (15 cm) application, 0 and 80 kg N ha-1 were
the first statistical group with 0.55 % values. The
lowest phosphorus content (0.47 %) was found in the
second plant density (25 cm) and in 80 kg N ha-1 app-
lications. The percentage of Ca in fruit showed diffe-
rences between practices significant at the p<0.05 le-
vel. Accordingly, 0 and 120 kg N ha™ doses with the
greatest plant density and 0 and 160 kg N ha™ with the
second greatest plant density combinations were inclu-
ded in the first and the same statistical group. The
lowest Ca value was recorded as 1.80 % in 0 and 80 kg
N ha doses with the second greatest plant density. The

Mg (%) value ranged from 0.51 to 0.60 percent. The
highest value of magnesium (0.60 %) in okra fruit in
both plant density applications was recorded in the
control parcels. Iron (Fe) content (mg kg™) was statisti-
cally significant (p<0.05). The 80 kg N ha-1 applica-
tion created the first set of statistical values of 125 mg
kg in the second greatest density. The lowest iron
content (81 mg kg™) was determined in the second
greatest plant density and 80 kg N ha-1 combination.
Fertilizer applications were an important influence on
the amount of Zn in fruit (p<0.01 level). The second
greatest density group with 160 kg N ha-1 application
(60 mg kg™) created the first statistical group. The
lowest zinc content (45 mg kg™) was recorded in 40 kg
N ha® with the greatest plant density application.

3.3. Macro and micro nutrient content of okra
leaves in Menemen location
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The macro and micro nutrient content of plant leaf
samples taken during the blooming period are shown in
Tables 4-5. The treatment of okra leaves had no signi-
ficant effect on the amount of N, P, K, Ca, Fe and Mn
measured in the leaves. The Mg, Cu and Zn contents
were affected in a statistically significant way by tre-
atments (Tables 4-5).

The effect of Mg content in the leaves was found to
be statistically significant (p<0.05). The maximum
value (0.80 %) was obtained from the application of 40
kg N ha-1 and greatest plant density combination. It
was also in the first statistical group. The lowest value
(0.53 %) was identified in 120 kg N ha™ with greatest
plant density combination and 80 kg N ha™ with se-
cond greatest plant density combination. The Cu con-
tent of the leaves showed significant differences

between applications safely (p<0.01). The highest
value (16 mg kg™) was obtained from 160 kg N ha™
and the greatest plant density application, followed by
the application of 120 kg N ha-1 and greatest plant
density combination (13 mg kg™). The lowest value (6
mg kg™) was recorded in the 40 kg N ha™ and greatest
plant density combination. The average Cu content of
the leaves was 10 mg kg™. Significant changes in the
amount of zinc between applications were observed
(safely p<0.05). The highest Zn content was recorded
in the 40 kg N ha™ and greatest plant density combina-
tion (108 mg kg™) and included in the first statistical
group. The lowest value (70 mg kg-1) was found in
leaves of the 120 kg N ha™ and second greatest plant
density combination.

Table 4
Macro and micro nutrient content in okra leaves (Menemen).
PD1

Etzr;gslzer % mg kg™
(kgNha') N P K Ca Mg Fe Cu Zn Mn
Control 1,27 0,45 2,00 5,50 055 ¢ 289 cd 94  ad 36

40 1,60 0,45 2,00 5,53 080 a 286 6 d 108 a 38

80 1,47 0,44 1,80 5,57 057 ¢ 345 11 a-d 100 a-c 41
120 1,40 0,44 2,20 5,30 053 ¢ 287 13 ab 76 cd 39
160 1,47 0,34 1,77 5,47 057 ¢ 328 16 a 81 b-d 47

PD2
% mg kg™
N P K Ca Mg Fe Cu Zn Mn

Control 1,37 0,51 2,30 5,70 0,77 ab 296 cd 79 b 31
40 1,55 0,59 2,30 5,35 0,75 ab 210 b-d 98 a-c 35
80 1,40 0,35 1,87 5,60 053 ¢ 288 b-d 84 a-d 36
120 1,47 0,39 2,03 5,30 0,60 bc 266 10  b-d 102 ab 37
160 1,63 0,39 2,00 5,80 0,63 a-c 304 12 ac 70 d 39
Average 146 ns 044 ns 203 ns 551 ns 0,63 * 290 ns 10 foied 89 * 38 ns
x= Duncan's multiple classification test
**: p=0.01 important, *: p=0.05 important, ns: no signification
ns: not significantly

Table 5

Macro and micro nutrient content in okra leaves (Menemen).
Fertilizer % mg kg™
Doses
(kg N ha™) N P K Ca Mg Fe Cu Zn Mn
Control 1,32 0,48 2,15 5,60 0,66 293,00 7,00 85,67 33,33
40 1,58 0,52 2,15 5,44 0,78 248,33 7,42 103,33 36,17
80 1,43 0,40 1,83 5,58 0,55 316,67 10,00 92,00 38,33
120 1,43 0,42 2,12 5,30 0,57 277,00 11,50 89,33 38,00
160 1,55 0,37 1,88 5,63 0,60 316,33 14,00 75,67 42,83
Average 1,46 ns 044 ns 2,03 ns 551 ns 063 * 290,27 ns 998 * 89,20 ns 37,73ns

x= Duncan's multiple classification test
**: p<0.01, *: p<0.05', ns: no signification
ns: not significantly
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3.4. Macro and micro nutrient content in okra fruit in
the Menemen location

The macro and micro plant nutrient content of the
okra fruit (samples collected during harvest) are shown
in Table 6. According to Table 6, in the Menemen
location, applications and other nutrients except for
zinc of okra fruit, had no statistically significant effect
on meaning. Regarding the total nitrogen content of
okra fruit, the highest value was recorded in the 80 kg
N ha™ and greatest plant density combination (2.80 %),
while the lowest value was recorded in the 80 kg N ha-
1 and second greatest plant density combination (2.10
%).

The effect of the treatments on the Zn content of
fruits was determined to be statistically significant
(p<0.01). The 120 kg N ha™ and second greatest plant
density combination (90 mg kg™) and 40 kg N ha™ and
second greatest plant density combination (88 mg kg™)
shared the first statistical group with high zinc content.
The control parcels and greatest plant density combina-
tion, in addition to the 160 kg N ha™ and greatest plant
density combination (63 mg kg™), are grouped in the
last statistical group with low zinc content of the samp-
led fruit.

Table 6
Macro and micro nutrient content in okra fruit (Menemen).
PD1
Fertilizer % mg kg™
Doses
(kg N ha™) N P K Ca Mg Fe Cu Zn Mn
Control 2,60 0,56 2,87 2,80 0,48 46 9 63 ¢ 20
40 2,57 0,54 2,30 2,50 0,65 37 11 72 be 19
80 2,80 0,51 2,15 3,10 0,49 42 10 87 a 19
120 2,60 0,51 2,33 3,37 0,59 40 9 78 ab 19
160 2,37 0,46 2,20 2,70 0,67 31 11 63 ¢ 21
PD2
% mg kg™

N P K Ca Mg Fe Cu Zn Mn
Control 2,75 0,61 2,35 3,20 0,58 33 10 84 ab 20
40 2,60 0,70 2,60 2,90 0,64 39 13 88 a 24
80 2,10 0,50 2,50 2,90 0,57 33 12 80 ab 19
120 2,77 0,53 1,97 3,03 0,59 40 9 90 a 21
160 2,67 0,51 2,30 3,23 0,56 39 9 78 ab 24
Average 258 ns 054 ns 236 ns 297 ns 0,58 ns 38 ns 10 ns 78 ** 21 ns

x= Duncan's multiple classification test
**: p=0.01 important, *: p=0.05 important, ns: no significion
ns: not significantly

4.Discussion

Plant population density had no effect on plant he-
ight or number of fruits per plant (Wu et al. 2003). The
number of marketable fruits per plant was generally
unaffected by the plant population. The plant popula-
tion can significantly influence plant architecture. The-
re are several reports of okra plant morphology being
affected by fertilizer, row spacing and plant arrange-
ment.

Fatokun and Chheda (1981) have recorded a decre-
ase in he increase of nitrogen uptake with P application
in okra.

Verma et al. (1970) and Majanbu et al. (1986) have
reported difficulties in okra production at the rate of
120 kg N ha™ and above. Fruit yield was reduced in the
extreme N ratio. Nitrogen rates of 0 kg ha™* and 100 kg
ha™ observed okra fruits with increased N concentrati-
ons. Similar results to those obtained in our study were
reported in a study in Nigeria by Fatokun and Chheda
(1981).

In this study, the high nitrogen content in the fruit
was achieved with the highest nitrogen application in
the Odemis location. High N content was also determi-
ned at high doses (120 kg N ha™) in the Menemen
location. Similar results in the nutrient content of fruit
were reported by Majanbu et al. (1986). In that study,
the effects of nutrient concentrations subsequent to
nitrogen and phosphorous application were studied in
the growth of okra. Similar results have also been re-
ported for Nigerian conditions by Fatokun and Chheda
(1981). The nitrogen uptake of fruits is increased by
nitrogen applications. These increases have been noted
in various studies (Ahmad and Tullock-Reid 1968; Asif
and Greig 1972).

Elmaci et al. (2013) suggested that the N, K, Zn and
Mn of leaves were below adequate levels. In this study,
similar results were obtained regarding the level of N,
P, Fe, Ca, Zn and Mn.

The lowest N value in the nutrient content in leaves
for both locations was recorded in the control applica-
tions. Similar results were reported by Majanbu et al.
(1986), when the lowest value (3.44 %) was obtained
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in the 0 kg N ha-1 application, while the highest value
(4.13 %) was obtained in the 100 kg N ha-1 treatment.
The same researchers found that the production of
leaves and the first branch and plant height were affec-
ted by N application (100 kg ha™), but not by phospho-
rus treatment.

Nitrogen has rarely been exploited for improving
onion growth under sandy-soil conditions. These re-
sults show that the application of nitrogen to onions
was effective for increasing the yield. We found that
improved growth with applied N was a major element
in increasing plant growth.

With increasing nitrogen application, the N, P, K
and Mg concentrations in plant leaves increased, while
having no effect on Ca concentration. Nitrogen applied
to the soil has been effective for the N, P, K and Mg
concentrations in okra fruits. Plant analysis is useful in
determining fertilizer needs, here, for okra.

5.Recommendations

Fertilizer is necessary for okra cultivation given the
ecological conditions of the region studied. Conside-
ring the highest values of efficiency and quality and
soil, 80 kg ha™ and 120 kg ha™ may be specified as
suitable doses of fertilizer.

Finally, nitrogen fertilizer increases the zinc con-
centration, in particular, which is important in human
nutrition, in okra fruit. The maximum zinc content in
fruit is obtained at the 80 kg N ha™ nitrogen applica-
tion. The N (%) content of okra fruit was determined to
be higher in the greatest plant density in both locations.
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This study was conducted with 7 bread wheat varieties in rainfed and irrigated
conditions at Bahri Dagdas International Agricultural Research Institute as a
randomized complete block design with three replications. Grain yield, thou-
sand kernel weight, protein ratio, Zeleny sedimentation value, bread weight,
bread volume and farinograph traits were investigated. Significant differences
between the varieties were determined in terms of investigated traits in rainfed
and irrigated conditions. Bread volume, farinograph development time, protein
ratio and Zeleny sedimentation values in rainfed conditions were higher than
values in irrigated conditions. Bread volume, farinograph development time,
protein ratio and Zeleny sedimentation were determined as 507 cm®, 9.2 min,
13.6% and 46.8 ml in rainfed conditions and 495 cm®, 6.7 min., 12.3% and
44.0 ml in irrigated conditions respectively. According to the results; the effect
of the growing conditions were found statistically significant on wheat quality.

1. Introduction

Production of cereals in Turkey is the basis of the
general economy as well as the agricultural sector.
Cereals have an important place as a basic foodstuff in
human nutrition.

Wheat is basic material of bakery products which
has an important place in food industry and nutrition.
Quality traits of wheat are usually influenced by ge-
notypes, environmental factors and the interaction
between genotype and environment. Genetic and envi-
ronmental factors effect on quality together. A quali-
fied end materials requires qualified raw materials.
Developing technology is preparing a major competi-
tion on an international scale.

This and similar reasons require continuous, stan-
dard and qualified products in cereal-based industries
as all kinds of industrial products. Determination of the
quality is necessary for both economy and product
qualification. The quality of wheat varies genetically
depending on the variety, but it has undergone signifi-
cant changes in the same year depending on the clima-
tic conditions such as precipitation, precipitation distri-
bution and temperature. Many tests have been develo-

* Corresponding author email: seydiaydogan@yahoo.com

ped to determine the quality of bread wheat. Effects of
rainfed and irrigated conditions can be determined with
these tests on quality of varieties.

Protein ratio is the most commonly used criteria for
determining the quality of wheat. The rheological pro-
perties of the dough are important in terms of proces-
sing the dough and influencing the final product quality
obtained (Indrani and Rao 2007). In this study, the
effects of rainfed and irrigated conditions on yield and
some quality traits of bread wheat varieties have been
determined. Yield and some quality traits (Thous and
kernel weight, protein ratio, Zeleny sedimentation,
bread weight, bread volume, farinograph development
time, water absorption, stability, softening degree
10.min.) were examined.

2. Materials and Methods

In this research 7 different bread wheat varieties
were used as material (Bagc1-2002 Bezostaya-1, De-
mir-2000, Giin-91, Kate A-1, S6nmez-2001 and To-
sunbey) in Konya location at rainfed and irrigated
conditions in 2011-2012. Quality analyzes were con-
ducted according to randomized block design with two
replication. Grain yield, thousand kernel weight, pro-
tein ratio, Zeleny sedimentation, farinograph parame-
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ters were determined and bread trials were done. Wheat
samples were tempered according to AACC method
26-95 (to be 14.5% moisture) and milled according to
AACC method 26-50 with Brabender Quadrumat Ju-
nior mill. Protein ratio was measured with Leco FP 528
analyzer (Leco Inc, St Joseph, MI) according to
AOAC 992.23 (Anonymous, 2009). Zeleny sedimenta-
tion were determined according to AACC 56-61A
(Anonymous, 2000). Farinograph properties were de-
termined according to AACC approved methods 54-21
(Anonymous 2000). In bread making trials; 100 g flour
according to 14.5% moisture, 2% yeast,1.5% salt were
kneaded with water according to farinograph water
absorption and were cooked at 220 °C, 25 minutes
after fermentation (Anonymous 2000). Bread volume
and weight were measured according to Elgiin et al.
(2001). Variance analyzes were done with Anonymous
(2014) JMP 11 statistical program.

3. Results and Discussion

It was found that there are significant differences
between examined characteristics of varieties in differ-
ent experimental conditions. Grain yield of bread
wheat varieties ranged between 284.80-346.50 kg/da
and mean of grain yield was 317.34 kg/da in rainfed
conditions. Aydogan et al. (2013a) determined that
grain yield ranged between 331.85-749.05 kg/da, pro-
tein ratio ranged between 12.62-15.23% in rainfed
conditions. Grain yield of bread wheat varieties ranged

Table 1

between 357.80-591.50 kg/da and mean of grain yield
was 519.94 kg/da in irrigated conditions. Grain yield
and quality of wheat are opposite traits and are affected
by the environmental conditions as well as by the vari-
ety. Thousand kernel weight ranged between 23.80-
35.60 and mean of thousand kernel weight was 30.00 g
in rainfed conditions. Thousand kernel weight ranged
between 27.60- 44.90 and mean of thousand kernel
weight was 37.87 g in irrigated conditions. Protein
ratio ranged between 12.6-14.50% and mean of protein
ratio was 13.64% in rainfed conditions. Protein ratio
ranged between 11.30-14.00% and mean of protein
ratio was 12.28% in irrigated conditions (Table 1).
Aydogan et al. (2006), found that mean value of pro-
tein ratio of bread wheat geotypes was 11.80% in irri-
gated conditions. Aktas et al. (2011) reported that in a
two-year study conducted in rainfed conditions, the
protein ratios of the genotypes ranged from 12.7% and
14.4% in the first year; in the second year it ranged
from 11.4% to 14.7% reported. Saleem et al.(2015)
reported that genetic and environmental factors affect-
ed the wheat protein ratio and that the protein ratio of
wheat grown in dry areas varied between 11-15% and
the protein ratio of wheat grown in humid areas varied
between 8-10%.

Mean values of grain yield, thousand kernel weight and protein ratio

Grain yield Thousand kernel weight Protein ratio
(kg/da) () (%)

Varieties Rainfed Irrigated Mean Rainfed Irrigated Mean Rainfed Irrigated Mean
Bagc1-2002 313.80 357.80 335.80 23.80 27.60 25.70 12.60 11.40 12.00
Bezostaya-1 311.60 447.60 379.60 32.70 43.60 38.10 14.50 14.00 14.20
Demir-2000 320.70 591.50 456.10 35.60 37.60 36.60 13.50 12.00 12.50
Giin-91 346.50 553.50 450.00 30.90 36.70 33.80 13.90 12.20 13.00
KateA-1 327.50 572.80 450.15 25.80 44.90 35.30 13.60 14.00 13.80
Sénmez-2001 316.50 570.60 44355 29.60 39.80 34.70 13.80 12.10 12.90
Tosunbey 284.80 545.80 415.30 31.60 34.90 33.20 14.10 11.30 12.20
Mean 317.34 519.94 445.64 30.00 37.87 30.93 13.64 12.28 12.90
CVw) 11.45 741 1.54
LSD.0s) 80.63 6.32 6.14

Table 2

Mean values of Zeleny sedimentation, bread weight and bread volume
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Zeleny sedimentation

Bread weight

Bread volume

(m) ()] (cm?)

Varieties Rainfed Irrigated Mean Rainfed Irrigated Mean Rainfed Irrigated Mean
Bagc1-2002 62.50 51.00 56.75 147.10 137.00 142.05 500.00 455.00 477.50
Bezostaya-1 37.00 42.50 39.75 151.00 142.50 146.75 515.00 520.50 517.75
Demir-2000 32.50 42.50 37.50 148.70 139.00 143.85 485.00 480.00 482.50
Giin-91 60.50 43.50 52.00 144.70 146.70 145.70 525.00 515.00 520.00
KateA-1 49.00 42.00 4550 147.30 137.40 142.35 515.00 505.00 510.00
Sénmez 57.50 46.50 52.00 140.10 147.30 143.70 495.00 525.00 510.00
Tosunbey 39.00 40.00 34.50 144.50 138.60 141.55 515.00 466.50 490.75
Mean 46.85 44.00 45.43 146.20 141.21 143.71 507.14 495.28 501.21
CV(%) 4.56 8.52 8.47

LSDo.0s) 3.15 1.10 15.21

Zeleny sedimentation value ranged between 32.50-
62.50 ml and mean of Zeleny sedimentation value was
46.85 ml in rainfed conditions. Zeleny sedimentation
value ranged between 40.00-51.00 ml and mean of
Zeleny sedimentation value was 44.00 ml in irrigated
conditions. Bagc1-2002 variety has the highest Zeleny
sedimentation value in rainfed and irrigated conditions.
In a similar study, the mean value of Zeleny sedimenta-
tion was found 41.7 ml in rainfed conditions and 36.0
ml in irrigated conditions (Sakin et al. 2017). Sahin et
al. (2016) determined that the mean value of Zeleny
sedimentation was 39.4 ml in irrigated conditions.
Bread weight ranged between 140.10-151.0 g and
mean value of bread weight was 146.0 g in rainfed
conditions. Bread weight ranged between 137.0-147.3
g and mean value of bread weight was 141.21 g in
irrigated conditions. Sahin et al. (2013) studied quality
traits of bread wheat in rainfed and irrigated conditions.
They found that mean of bread weight was 146.2 g in
rainfed conditions and mean of bread weight was
140.51 g in irrigated conditions. Bread volume ranged
between 485-525 cm?® and mean value of bread volume
was 507.14 cm® in rainfed conditions. Bread volume

Table 3
Mean values of farinograph parameters

ranged between 455-525 cm® and mean value of bread
volume was 495.28 cm® in irrigated conditions (Table
2).

Farinograph development time ranged between 5.0-
15.1 min. and avareged 9.2 min in rainfed conditions.
Farinograph development time ranged between 4.0-
11.1 min. and mean value of farinograph development
time was 6.98 min. in irrigated conditions. Bezostaya-1
variety has the highest farinograph development time
value in rainfed and irrigated conditions. Farinograph
water absorption ranged between 60.50-64.10% and
mean value of farinograph water absorption was
62.38% in rainfed conditions. Giin-91 variety has the
highest farinograph water absorption in rainfed condi-
tions. Farinograph water absorption ranged between
60.80-66.80% and mean value of farinograph water
absorption was 62.87% in irrigated conditions. Kate A-
1 variety has the highest farinograph water absorption
in irrigated conditions. Aydogan et al. (2013b) studied
on 21 bread wheat variety in rainfed conditions. Fari-
nograph water absorption ranged between 52.60-
65.90% and mean of farinograph water absorption was
determined 61.20% in their study (Table 3).

Varieties Development time Water absorption Stability Softening degree
(min.) (%) (min.) 10.(BU)

Rainfed Irrigated Mean Rainfed Irrigated Mean Rainfed  Irrigated Mean  Rainfed Irrigated Mean
Bagc1-2002 10.00 10.10 10.05 60.70 60.80 60.80 20.10 20.50 20.30 12.00 12.00 12.00
Bezostaya-1 15.10 11.10 13.10 63.50 65.80 64.65 20.50 15.20 17.85 10.50 2.50 6.50
Demir-2000 5.00 7.10 6.05 62.40 61.10 61.75 15.70 16.20 11.70 16.10 6.50 11.30
Giin-91 14.20 7.30 10.75 64.12 61.60 62.85 20.20 14.40 15.80 37.50 5.50 21.50
KateA-1 5.40 5.30 5.35 61.30 66.80 64.05 16.10 15.40 12.25 12.10 14.50 13.30
Sonmez 7.30 4.00 5.65 64.10 62.30 63.20 19.50 15.50 12.50 3.00 25.50 14.25
Tosunbey 7.40 4.00 5.70 61.50 61.70 61.10 16.10 15.10 12.10 6.00 23.50 14.75
Mean 9.20 6.98 8.09 62.38 62.87 62.63 18.31 16.04 1464 13.88 12.85 13.37
CVw) 7.14 8.47 7.12 9.42
LSD0.05) 2.55 1.78 3.14 3.25
4. Results The results showed that the quality traits and yield

varied according to growing conditions. Differences
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were determined between varieties in terms of yield,
protein ratio, Zeleny sedimentation, farinograph pa-
rameters, bread weight and bread volume. According to
the mean values in rainfed and irrigated conditions;
Demir-2000 has the highest grain yield, Bezostaya-1
has the highest thousand kernel weight, protein ratio,
farinograph development time, water absorption and
bread weight, Bagci1-2002 has the highest Zeleny
sedimantation value Giin-91 has the highest bread
volume. More comprehensive studies in rainfed and
irrigated conditions will contribute to determine suita-
ble varieties for the region and quality studies
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The aim of this study was to investigate the effect of in-ovo injection of
Lactobacilla Rhamnosus (0, 16x10° 32x10° and 48x10° cfu) as probiotic
source on hatching parameters and growth performance of quails. In this, a

total of 400 quail hatching eggs, were randomly distributed among 4

experimental groups. Each experimental group contained 4 replicates of 25

Keywords: eggs each. In-ovo injections of Lactobacilla Rhamnosus into quail eggs did not
Lactobacilla Rhamnosus statistically affect incubation characteristics and some tissue weights. A high
Quail eggs amount of Lactobacilla Rhamnosus injection into the breeder quail eggs
In-ovo negatively affected live weight and live weight gain. As a result, it can be said
Hatchability that low or medium levels Lactobacilla Rhamnosus injection into quail eggs
Growth have no effect on incubation and growth parameters of quails.

1. Introduction

In-ovo injection is a method to administer
substances into the egg during incubation with the
objective of promoting positive effects on hatchability
and post-hatch growth performance (Uni and Ferket
2004). The in-ovo method was first used by Sharma
and Burmester (1982) for the vaccination of turkey
eggs against Marek’s disease.

Researchers have recently used materials such as
probiotic (Maiorano et al. 2012; Majidi-Mosleh et al.
2017; Triplett et al. 2018), proteins (Ohta et al. 1999;
Bhanja et al. 2014; Kermanshahi et al. 2015),
carbohydrates (Ipek et al. 2004; Tako et al. 2004; Zhai
et al. 2011; Salmanzadeh et al. 2012), vitamins and
minerals (Bello et al. 2013; Salary et al. 2014; Oliveira
et al. 2015), ascorbic acid (Elibol et al. 2001; Ipek et al.
2004; Sgavioli et al. 2015), hormones (Kocamis et al.
1999), bee products (Coskun et al. 2014; Moghaddam
et al. 2014; Aygun 2016; Bozbay et al. 2016) in-ovo
administration.

Lactobacillus rhamnosus is a member of the family
Lactobacilliaceae and has received this name because it
largely ferments carbohydrates to lactic acid. The
digestive system of humans and animals is the natural
habitat of these bacteria as well as finding a wide
spreading area in the land (Mao et al. 2016). Immunity

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

of interested hosts with Lactobacillus is increasing day
by day due to its high antimicrobial effect and its
ability to withstand high acidity (Nagid et al. 2015;
Sugiharto et al. 2015; Xie et al. 2015). Lactobacillus
rhamnosus have a high resistance to acidity and bile
salts (Goldin et al. 1992; Alander et al. 1999),
antimicrobial effect (Toki et al. 2009), has the
properties of reducing negative effects against aflatoxin
B1. (Gratz et al. 2007). Chen et al. (2017) stated that
the addition of Lactobacillus rhamnosus in the broiler
rations increased the growth performance and the meat
quality, improvement of digestive system microflora
and consequently, Lactobacillus rhamnosus may be a
good probiotic for poultry. It has been reported that
different probiotics in-ovo injection has a positive
effect on digestive secretions and live body weight
(Maiorano et al. 2012; Pruszynska-Oszmalek et al.
2015), but the feed conversion was not affected
Pruszynska-Oszmalek et al. (2015) or adversely
affected (Maiorano et al. 2012).

The aim of this study is to determine the effect of
in-ovo Lactobacillus rhamnosus quail fertile eggs
injection on incubation features and growth parameters.

2. Materials and Methods
This study was carried out at the Agricultural

Faculty of Selcuk University, Konya, Turkey. A total
of 400 quail hatching eggs were obtained from a
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commercial farm (Konya, Turkey). As probiotic source
Lactobacillus rhamnosus GG (Mansel pharmaceutical
industry and trade inc.) microorganism were used. The
physiological serum containing 50 ml of 0.9% NaCl
was diluted to 16x10°, 32x10° and 48x10° cfu per egg
of the probiotic source and was stirred at 500 rpm for 3
hours. A total of 400 quail hatching eggs, were
randomly distributed among 4 experimental groups.
Each experimental group contained 4 replicates of 25
eggs each.

The experimental groups consisted of a control
group (without in-ovo injection) and 3 trial groups
injected with 16x10°, 32x10° and 48x10° cfu of
Lactobacillus rhamnosus GG per egg.

The incubator was set to 37.5 °C and 55-60%
humidity for the first 14 days of the incubation and
37.2 °C temperature and 75% humidity for the hatching
machine. The eggs were turned 12 times at 90° per day
until 14 days of incubation.

Table 2

Table 1
Composition of basal diet
Ingredients % Chemical
composition?
Maize 55.90 Metabolic  energy, 2899
kcal/kg
Soybean meal 39.50 Crude protein, % 23.99
Vegetable oil 1.80 Calcium, % 1.150
Limestone 1.25 Total phosphorus, %  0.517
DCP 0.82 Auvailable 0.299
phosphorus, %
Salt 0.30 Lysine, % 1.306
Premix* 0.25 Methionine, % 0.439
DL Methionine 0.18 Methionine + 0.940
cystine, %

YVitamin mineral premix ration in 1 kg, vitamin A, 8.800 IU; vitamin
D3, 2.200 1U; vitamin E, 11 mg; nicotinic acid, 44 mg; Cal-D-Pan,
8.8 mg; riboflavin 4.4 mg; 2.5 mg of thiamine; vitamin B12, 6.6 mg,
folic acid, 1 mg; D-Biotin, 0.11 mg; choline, 220 mg; manganese, 80
mg; copper, 5 mg; iron, 60 mg; zinc, 60 mg; cobalt, 0.20 mg; iodine,
1 mg; selenium, 0.15 mg.

2 Analyzed value as feed

Effect of incubation parameters of in ovo probiotic injection into quail hatching eggs (%)

Embryonic mortality

Group Fertility Hatchability of set Hat_chability of (% of fertile eggs)
eggs fertile eggs
1to 9d 10 to 16d 17 to 18d

Control 86.54 75.96 87.52 4.56 3.42 4.50
16x10° cfu 94.23 83.65 88.74 2.09 6.17 3.00
32x10° cfu 88.22 78.29 88.74 2.27 4.50 4.50
48x10° cfu 85.58 76.92 89.44 3.57 1.19 5.80
SEM 2.48 4.50 3.40 1.69 1.40 1.91
P-value 0.117 0.694 0.988 0.726 0.244 0.816

On the 14™ day of incubation, after the egg shell
was disinfected with 70% ethanol, a hole was opened
for injection with a micromotor (Strong 210, Korea).
The prepared solutions were injected into amnion with
a 26-gauge plastic disposable syringe (0.20 mL). After
the injection, the hole was sealed with adhesive and
transferred to the hatch basket. Eggs in the control
group were kept out of the same temperature and time,
so that the effect of environmental conditions was tried
to be minimized. After injection, the hole was closed
by dropping and placed in the hatch trays as 25 eggs in
each subgroup. The incubation results were calculated
as follow

Table 3

Hatchability of fertile eggs (%) = number of eggs
hatched out/number of fertile eggs x 100

Fertility (%) = number of fertile eggs/number of
total eggs produced or set x 100.

Hatchability of set eggs (%) = number of eggs
hatched out/number of eggs set in the incubator x 100.

After hatching time was ended the non-hatched
eggs according to the macroscopic analyze were
examined by the method described by Aygun et al.
(2012).

Effect of in-ovo probiotic injection into quail hatching eggs on some organ weights and live weight

Organ weights,% Live weight, g
Group Liver Yolk sac At 1w 2. W 3.w 4.w 5w
hatch

Control 2.66 8.49 8.50 19.40 36.03 76.06° 116.77*  151.33°
16x10° cfu 2.41 9.33 8.37 19.09 35.63 68.98% 112.09*  141.48°
32x10° cfu 2.51 9.16 8.53 19.25 35.59 72.31° 113.64*  150.08°
48x10° cfu 2.52 7.19 8.43 18.18 34.94 63.26° 95.53° 138.08°
SEM 0.84 0.14 0.07 0.41 0.82 1.74 1.13 1.86
P-value 0.694 0.335 0.487  0.228 0.845 0.013 0.001 0.001

*D within a column, means with no common superscript letters are significantly different (P<0.05)



176

Abdulgader et al. / Selcuk J Agr Food Sci, (2018) 32 (2), 174-178

The growth performance of each group having 15
quail chicks were taken and placed in the quail growing
cages. On the first day after incubation the house
temperature was adjusted to 33 °C and decrease by 3
°C each week and was stable at 20 °C during the
growth period, 23 hours of light and one hour of
darkness were applied. During the growing period the
quail growing feed (Table 1) and water were given ad
libitum. For the determination of live weight changes,
chicks were weighed weekly and weight gain was
determined from these weights.

Statistical analysis

At the end of the experiment, the variance analyses
were applied to all variables obtained from the trial
groups (Minitab 2000), and the differences between
means of the groups were determined by the Duncan
test (Duncan 1955).

3. Results and Discussion

The effect of embryonic mortality on the incubation
parameters of the in-ovo probiotic injection to breed
quail eggs is shown in Table 2. No significant
differences were found among the treatments groups
for hatchability, fertility, and embryonic mortality. In-

ovo Lactobacillus rhamnosus GG administration does
not appear to have an adverse effect on incubation.
Similar findings were reported in the previous studies.
Edens et al. (1997) explained that the injection of L.
reuteri in the turkey eggs did not influenced negatively
the incubation results. Damron et al. (1981) stated that
the injection of L. acidophilus in the turkey eggs did
not influence negatively the incubation results. Triplett
et al. (2018) found similar results with the injection of
L. Acidophilus in the broiler laying hens eggs. The
effects of treatments on the liver and yolk sac weights
and live weight of quails at growth period are given in
the Table 3. No significant differences were found
between the experiment groups regarding the liver,
yolk sac weights and weight at the hatch and 1st and
2" week weights of growth period. Whereas the
injection of probiotic in-ovo had a significant effect on
the live weight of quail chicks at 3, 4 and 5 weeks of
growth period . The control group at 3" and 4™ week of
growth had the highest live weight value and the
difference between the 48x10° cfu probiotic addition
group was significant. The difference between the
control group which was the group with the highest
live weight value and the groups 16x10° and 48x10°
cfu injected with in-ovo bacteria at 5 week was
statistically significant.

Table 4

Effect of in-ovo probiotic injection into quail hatching eggs on live weight gain

Group 0-1w 1-2w 2-3w 3-4w 4-5w 0-5w
Control 10.90 16.63 40.03% 40.71° 34.56% 142.83%
16x10° cfu 10.72 16.54 33.36™ 43.11° 29.39° 133.11
32x10° cfu 10.72 16.34 36.72° 41.33° 36.44% 141.55%
48x10° cfu 9.74 16.76 28.32° 32.27° 42.55° 129.64°
SEM 0.43 0.72 1.93 1.34 1.87 1.89
P-value 0.290 0.985 0.023 0.011 0.007 0.002

¢ within a column, means with no common superscript letters are significantly different (P<0.05)

The effect of in-ovo probiotic injection on growth
period live weight gain at 1 and 2™ week periods was
not significant, while in other periods this trial effect
became statistically significant. In the experiment 2-3,
3- 4 and 0-5 the lowest live weight gain was observed
in the chicks that hatched from the eggs with the
highest probiotic injections. However, the live weight
gain in the last week of the growth period was again
obtained in the group with the highest probiotic
injection. (Maiorano et al. 2012) reported that the co-
administration of Lactococcus acidophilus (500 cfu)
and Strepcoccus faecium (500 cfu) at the 12th day of
incubation to the breeding broiler chicken eggs
increased the growth period live weight but negatively

affected the feed conversion. Similarly Pruszynska-
Oszmalek et al. (2015) carried a research in which the
prebiotics (inulin and Bi2tos) and synbiotics (inulin
+Lactococcus  lactissub  sp.  lactisand  Bi2tos
+Lactococcus lactissubsp.cre-moris) were injected in-

ovo into the air cell on the 12" d embryonic
development, they demonstrated the beneficial effects
of prebiotics and synbiotics inoculated in-ovo. Bi2tos
and inulin given with Lactococcus lactis ssp. when
injected in-ovo on the 12" d chicken embryo
development elevated body weight at the end of the
rearing period. Simultaneously, the investigated
compounds significantly increased the total activity of
pancreatic enzymes; amylase, lipase, and trypsin.

4. Conclusion

It was concluded that injection of Lactobacillus
rhamnosus in the breeding quail eggs at 14 day of
incubation had no negative effect on the incubation
parameter. However injection at the high level of
Lactobacillus rhamnosus had a negative effect on the
growth parameters.



177

Abdulgader et al. / Selcuk J Agr Food Sci, (2018) 32 (2), 174-178

5. References

Alander M, Satokari R, Korpela R, Saxelin M,
Vilpponen-Salmela T, Mattila-Sandholm T, von
Wright A (1999) Persistence of colonization of
human colonic mucosa by a probiotic strain,
Lactobacillus rhamnosusGG, after oral
consumption.  Applied and  environmental
microbiology 65, 351-4.

Aygun A (2016) The effects of in-ovo injection of
propolis on egg hatchability and starter live
performance of japanese quails. Brazilian Journal
of Poultry Science 18, 83-9.

Aygun A, Sert D, Copur G (2012) Effects of propolis
on eggshell microbial activity, hatchability, and
chick performance in Japanese quail (Coturnix
coturnix japonica) eggs. Poultry Science 91, 1018-
25.

Bello A, Zhai W, Gerard P, Peebles E (2013) Effects of
the commercial in ovo injection of 25-
hydroxycholecalciferol on the hatchability and
hatching chick quality of broilers. Poultry Science
92, 2551-9.

Bhanja S, Sudhagar M, Goel A, Pandey N, Mehra M,
Agarwal S, Mandal A (2014) Differential
expression of growth and immunity related genes
influenced by in ovo supplementation of amino
acids in broiler chickens. Czech J. Anim. Sci 59,
399-408.

Bozbay CK, Konanc K, Nuh O, Oztitk E (2016)
Yumurta i¢i (in Ovo) propolis enjeksiyonunun ve
enjeksiyon yerinin kulugka randimani, civciv ¢ikis
agirhi@t ve yasama giicline etkileri. Tiirkiye
Tarimsal Arastirmalar Dergisi 3, 48-54.

Chen F, Gao S, Zhu L, Qin S, Qiu H (2017) Effects of
dietary Lactobacillus rhamnosus CF
supplementation on growth, meat quality, and
microenvironment in  specific pathogen-free
chickens. Poultry Science 97, 118-23.

Coskun I, Cayan H, Yilmaz O, Taskin A, Tahtabicen
E, Samli HE (2014) Effects of in-ovo pollen extract
injection to fertile broiler eggs on hatchability and
subsequent chick weight. Tiirk Tarim ve Doga
Bilimleri Dergisi 1, 485-9.

Damron B, Wilson H, Voitle R, Harms R (1981) A
mixed Lactobacillus culture in the diet of Broad
Breasted Large White turkey hens. Poultry Science
60, 1350-1.

Duncan DB (1955) Multiple range and multiple F tests.
Biometrics 11, 1-42.

Edens F, Parkhurst C, Casas |, Dobrogosz W (1997)
Principles of ex ovo competitive exclusion and in
ovo administration of Lactobacillus reuteri. Poultry
Science 76, 179-96.

Elibol O, Tiirkoglu M, Akan M, Erol H (2001) Effects
of ascorbic acid injection during incubation on the

hatchability of large broiler eggs. Turkish Journal
of Veterinary and Animal Sciences 25, 245-8.

Goldin BR, Gorbach SL, Saxelin M, Barakat S,
Gualtieri L, Salminen S (1992) Survival
ofLactobacillus species (strain GG) in human
gastrointestinal tract. Digestive diseases and
sciences 37, 121-8.

Gratz S, Wu Q, El-Nezami H, Juvonen R, Mykkénen
H, Turner P (2007) Lactobacillus rhamnosus strain
GG reduces aflatoxin B1 transport, metabolism, and
toxicity in Caco-2 cells. Applied and environmental
microbiology 73, 3958-64.

Ipek A, Sahan U, Yilmaz B (2004) The effect of in ovo
ascorbic acid and glucose injection in broiler
breeder eggs on hatchability and chick weight.
Archiv Fur Geflugelkunde 68, 132-5.

Kermanshahi H, Daneshmand A, Emami NK, Tabari
DG, Doosti M, Javadmanesh A, lbrahim SA (2015)
Effect of in ovo injection of threonine on Mucin2
gene expression and digestive enzyme activity in
Japanese quail (Coturnix japonica). Research in
Veterinary Science 100, 257-62.

Kocamis H, Yeni Y, Kirkpatrick-Keller D, Killefer J
(1999) Postnatal growth of broilers in response to in
ovo administration of chicken growth hormone.
Poultry Science 78, 1219-26.

Maiorano G, Sobolewska A, Cianciullo D, Walasik K,
Elminowska-Wenda G, Stawinska A, Tavaniello S,
Zylinska J, Bardowski J, Bednarczyk M (2012)
Influence of in ovo prebiotic and synbiotic
administration on meat quality of broiler chickens.
Poultry Science 91, 2963-9.

Majidi-Mosleh A, Sadeghi A, Mousavi S, Chamani M,
Zarei A (2017) Effects of in Ovo Infusion of
Probiotic Strains on Performance Parameters,
Jejunal Bacterial Population and Mucin Gene
Expression in Broiler Chicken. Revista Brasileira
de Ciéncia Avicola 19, 97-102.

Mao X, Gu C, Hu H, Tang J, Chen D, Yu B, He J, Yu
J, Luo J, Tian G (2016) Dietary Lactobacillus
rhamnosus GG supplementation improves the
mucosal barrier function in the intestine of weaned
piglets challenged by porcine rotavirus. PLOS ONE
11, e0146312.

Minitab | (2000) MINITAB statistical software.
Minitab Release 13.

Moghaddam A, Borji M, Komazani D (2014)
Hatchability rate and embryonic growth of broiler
chicks following in ovo injection royal jelly. British
poultry science 55, 391-7.

Nagid IA, Owen JP, Maddison BC, Gardner DS, Foster
N, Tchorzewska MA, La Ragione RM, Gough KC
(2015) Prebiotic and probiotic agents enhance
antibody-based immune responses to Salmonella
Typhimurium infection in pigs. Animal Feed
Science and Technology 201, 57-65.



178

Abdulgader et al. / Selcuk J Agr Food Sci, (2018) 32 (2), 174-178

Ohta Y, Tsushima N, Koide K, Kidd M, Ishibashi T
(1999) Effect of amino acid injection in broiler
breeder eggs on embryonic growth and hatchability
of chicks. Poultry Science 78, 1493-8.

Oliveira T, Bertechini A, Bricka R, Kim E, Gerard P,
Peebles E (2015) Effects of in ovo injection of
organic zinc, manganese, and copper on the
hatchability and bone parameters of broiler
hatchlings. Poultry Science 94, 2488-94.

Pruszynska-Oszmalek E, Kolodziejski P, Stadnicka K,
Sassek M, Chalupka D, Kuston B, Nogowski L,
Mackowiak P, Maiorano G, Jankowski J (2015) In
ovo injection of prebiotics and synbiotics affects
the digestive potency of the pancreas in growing
chickens. Poultry Science 94, 1909-16.

Salary J, Sahebi-Ala F, Kalantar M, Matin HRH (2014)
In ovo injection of vitamin E on post-hatch
immunological parameters and broiler chicken
performance. Asian Pacific Journal of Tropical
Biomedicine 4, S616-S9.

Salmanzadeh M, Ebrahimnezhad Y, Shahryar HA,
Beheshti R (2012) The effects of in ovo injection of
glucose and magnesium in broiler breeder eggs on
hatching traits, performance, carcass characteristics
and blood parameters of broiler chickens. Arch.
Geflugelkunde 76, 277-84.

Sgavioli S, Matos Junior J, Borges L, Praes M, Morita
V, Zanirato G, Garcia R, Boleli | (2015) Effects of
ascorbic acid injection in incubated eggs submitted
to heat stress on incubation parameters and chick
quality. Revista Brasileira de Ciéncia Avicola 17,
181-9.

Sharma J, Burmester B (1982) Resistance of Marek's
disease at hatching in chickens vaccinated as
embryos with the turkey herpesvirus. Avian
Diseases, 134-49.

Sugiharto S, Lauridsen C, Jensen BB (2015)
Gastrointestinal ecosystem and immunological
responses in E. coli challenged pigs after weaning
fed liquid diets containing whey permeate
fermented with different lactic acid bacteria.
Animal Feed Science and Technology 207, 278-82.

Tako E, Ferket P, Uni Z (2004) Effects of in ovo
feeding of carbohydrates and beta-hydroxy-beta-
methylbutyrate on the development of chicken
intestine. Poultry Science 83, 2023-8.

Toki S, Kagaya S, Shinohara M, Wakiguchi H,
Matsumoto T, Takahata Y, Morimatsu F, Saito H,
Matsumoto K (2009) Lactobacillus rhamnosus GG
and Lactobacillus casei suppress Escherichia coli-
induced chemokine expression in intestinal
epithelial cells. International archives of allergy
and immunology 148, 45-58.

Triplett M, Zhai W, Peebles E, McDaniel C, Kiess A
(2018) Investigating commercial in ovo technology
as a strategy for introducing probiotic bacteria to
broiler embryos. Poultry Science 97, 658-66.

Uni Z, Ferket R (2004) Methods for early nutrition and
their potential. World's Poultry Science Journal 60,
101-11.

Xie J, Yu Q, Nie S, Fan S, Xiong T, Xie M (2015)
Effects of Lactobacillus plantarum NCU116 on
intestine mucosal immunity in immunosuppressed
mice. Journal of Agricultural and Food Chemistry
63, 10914-20.

Zhai W, Gerard P, Pulikanti R, Peebles E (2011)
Effects of in ovo injection of carbohydrates on
embryonic ~ metabolism,  hatchability,  and
subsequent somatic characteristics of broiler
hatchlings. Poultry Science 90, 2134-43.



179

Selcuk J Agr Food Sci, (2018) 32 (2), 179-185

e-ISSN: 2458-8377

DOI: 10.15316/SJAFS.2018.83

Selcuk Journal of Agriculture and Food Sciences

An Approach to Comparing Different Land Evaluation Methods with NDVI

Mert DEDEOGLU®,*, Hasan Hiiseyin OZAYTEKIN®, Levent BASAYIGiT?
! Seleuk University, Agriculture Faculty, Soil Science and Plant Nutrition Department, Konya, Turkey
2 Siileyman Demirel University, Agriculture Faculty, Soil Science and Plant Nutrition Department, Isparta, Turkey

ARTICLE INFO

ABSRACT

Article history:

Received date: 07.05.2018
Accepted date: 24.07.2018

Keywords:

Land evaluation is a necessary process for determining the potential cabilities
of the land under different uses and for sustainable soil fertility. Today, many
land evaluation models have been developed and using for this purpose. But
the availability of models is constantly being investigated by the researcers. In
this study, Storie Index (SI) and Productivity Index (PI) models were compared
with NDVI values which are a remote sensing analysis in Konya Besgozler

GIS agricultural field using GIS. In the results of the study, SI land evaluation
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NDVI
Productivity Index
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soils.

model was determined with higher accuracy coefficient (r% 0.86) compared to
P1 model (r%; 0.29) in terms of the ability of the soil cability based on the densi-
ty of vegetation and the use of this model is recommended for Arid region

1. Introduction

Scientific identification of land resources and po-
tential land evaluations is vital for wisely management
of land use. Before build any plan about offer lands for
any agricultural uses, land suitability evaluations sho-
uld be implemented (Sharififar et al., 2012).

Technically each land unit should be used for an
application which is suitable for that application (FAO
1976). For this purposes, there is a need for land evalu-
ation studies to determine the best land use (Zhang et
al., 2004). Many methods have been developed for land
evaluation like Storie Index (Storie 1937), land capabi-
lity classification system (Klingebiel et al., 1961), FAO
Framework for Land Evaluation (FAO 1976), Soil
Productivity Index (Delgado 2003). Following the
publication of the these methods, many countries and
researches was begin to try this systems or built up
their own systems, based on the theory and methodo-
logy of the soil science (Dengiz, 2013; Xingwu et al.,
2015). But, it is still debated that this methods of which
give the best results (Li et al., 2013). Several factors
affect the land capability and choosing a suitable met-
hod or methods should be careful measurement of the
factors in order to determine the impact levels of soil
characteristics (Dengiz and Sarioglu, 2013; Danvia et
al., 2016). For this reason different models need to be
tested with reliable techniques.

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

Today, computing technologies that is combined
with GIS and Remote Sensing software enabled such
applications (Manna et al., 2009). Especially, remote
sensing imaging is considered one of the main sources
of information about the land vegetation (Campbell
2002).

The vegetation status is concerned with the deve-
lopment of plants and it is directly related to the crop
potential yield of the soils (Sys and Debaveye 1991).
Therefore, the compatibility of the land evaluation
methods is compared with the yield values in many
studies (Brinkman and Smyth 1973; Davidson 1986;
Hall and Subaryono 1991; Sharififar et al., 2012). With
the latest technological developments on applied of
remote sensing, we have been obtaining about the pro-
duct yield of lands. The most common remote sensing
technique used for this purpose is the vegetation in-
dexes (Al-doski et al., 2013), and the most widely-used
vegetation index is a Normalized Difference Vegeta-
tion Index (NDVI) (Tucker 1979; DeFries and Towns-
hend 1994; Garrigueset al., 2007; Tyagi and Bhosle
2010). NDVI is sensitive to active photosynthetic com-
pounds and is therefore a popular way to measure the
productivity of vegetation, or “greenness,” in a defined
area (Tucker 1985).

In this study Productivity Index (PI) and Storie In-
dex (SI) land evaluation methods were used and tested
according to the plant biomass obtained by using
NDVI in Konya - Besgozler that has been used under
intensive agricultural activity.
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2. Materials and Methods

2.1. Study area and satellite image

The study area was Konya Besgozler with an area
of 5140 ha (Figure 1). It is located between 38 © 31 '-
38 © 16' North latitude and 32 ° 16 '- 32 © 19' East lon-
gitude. The distance to the center of Konya province is
56 km. In addition, the study area is located in the
middle of the Sarayonii and Kadinhan1 district bounda-
ries, with Cihanbeyli and Yunak in the north and Sel-
guklu district in the south.
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Figure 1
Study area

This area has a terrestrial climate characteristics
with annual rainfall of 322.5 mm and annual tempera-
ture average is 11.5 ° C. According to the multi-year
average annual temperature is carried out July with the
highest 23.9 ° C (Anonymous 2015). According to the
climate characteristics, it was determined that the soil
is in Aridic moisture regimes and Mesic temperature
regime (USDA 2014).

2.2. Soil samples and laboratory analyzes

To scoring the soil characteristics according to land
evaluation methods were used laboratory analysis re-

sults obtained from laboratory analyzes of soil samples
taken from six soil profiles on the basis of the horizon.
The range of selected profile points where presented
Figure 2. We defined 10 profile points on the 4 diffe-
rent physiographic units which were determined as
mud flow (MF), flood plains (FP), side stream allu-
vium (SSA) and old stream terrace (OST).

The soil horizons and their depth, and chemical and
physical properties were determined including; electri-
cal conductivity, pH, bulk density, organic carbon,
texture, available water content, phosphorus contents,
exchancable potassium and sodium contents, carbonate
content, structure (Soil Survey Lab. 2004). Descriptive
statistics of laboratory analyzes have been presented
Table 1. According to laboratory analyzes were deter-
mined that most of the study area have heavy textured
and included low organic matter content, alkaline pH,
high lime, high exchangeable cations and sufficient P
values.

435000 440000 445000
LEGEND
OLUKISA
Physiography
8 \ g
=3 =3
2 i 2
g i g
ME A
8 8
B viace 2 2
g OzZLU g
KADINHANI
(=3 =3
8 8
2 2
g g
KOKEZ il
SARAY ONU
KABACALI
(=3 (=3
] =
v i3]
3 3
=3 =3
2 =
3 3
ONUKLAFR
(=3 (=3
s s
8 8
% 435000 440000 445000 2
0 25 5
1 Km
Figure 2
Profil points

It has been determined that the physical and chemi-
cal properties of soils, which have clay (C)- clay loam
(CL) texture and varying depth between 30-150 cm are
distributed at different levels.

2.3. Image processing, NDVI analysis and map produ-
ce

The study, we were carried out on the Landsat-5 sa-
tellite image in June 2010. The dataset has 30 m spatial
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resolution with 5 channels: B1 (0.45-0.52), B2 (0.52-
0.60), B3 (0.63-0.69um), Near Infrared B4 (0.76-0.90)
and Short-wave infrared B5 (1.58—-1.75 pum). The radi-
ometric resolution of the dataset is 8 bit. Radiometric
correcting has been done by image provider and type of
product is referred to as level 1. Besides, geometric
correcting was done by using Google Earth Application
as manually and the spatial reference (Datum) was
selected UTM/WGS 84.

The NDVI analysis was used to determine the vege-
tation status in the study. NDVI is sensitive to active
photosynthetic compounds and is therefore a popular
way to measure the productivity of vegetationin a defi-
ned area (Tucker 1985). NDVI values are calculated
according to the following formula;
NDVI=(NIR-RED)/(NIR + RED)

NIR = Near infrared band

RED = Visible red band

In Landsat 5 satellite images, band combinations are
selected as follows.

NDVI = ( Bant 4 — Bant3 ) / ( Bant4 + Bant3)

We used Erdas Imagine 9 (ERDAS 2009) to perform
NDVI analysis, and ArcGis 9.3 (ESRI 2010) software
was used to store data and generate thematic maps.

2.4. Land evaluation applications

In order to determine the qualifications of the lands
were used Productivity Index (PI) and Storie Index (SI)

land evaluation methods. Productivity index (P1) model
developed by Delgado for erosion sensitive land in
Venezuela (Delgado 2003). The main principle in the
construction of this model is the necessity of optimum
conditions in the root zone of the plant in order to ensu-
re the best development of the plant in soil. For this
purpose, the equality has been presented below.

T
PI=2(A;‘.E;‘.C;‘.K;‘)
i=1

Where;

Pl is the Soil Productivity Index ranging from 0 to 1.
Value 1 corresponds to a soil without any kind of limi-
tation for root development. In the present approach
factor Ai evaluates conditions that regulate the airwater
relations of horizon i; factor Bi evaluates the conditions
that determine mechanical resistances (impedances) to
the crop root exploration in horizon i; and factor Ci
evaluates the conditions that regulate the potential
fertility of horizon i. Finally Ki evaluates the relative
importance of horizon i in the soil profile (weighting
factor of the respective horizon) and also the importan-
ce of soil depth. Ranking soil productivity in terms the
Pl shown in Table 2.

Table 1
Descriptive statistics of soil samples
Variable N Mean Max. Min. SE Mean StDev
% OC 27 0,63 1,55 0,034 0,092 0,48
P mg/kg 27 9,56 37,99 2,43 2,08 10,80
pH 1:1 27 8,07 8,75 7,61 0,07 0,36
EC (umh/cm) 27 697,50 1703,0 338,0 55,7 289,3
K me/100g 27 0,67 1,68 0,23 0,07 0,37
Na me/100g 27 0,734 2,84 0,05 0,17 0,90
CaCo3 27 35,25 65,80 17,88 2,80 14,53
Pbgcm-3 27 1,29 1,36 1,21 0,01 0,04
AW V % 27 14,73 20,22 8,42 0,50 2,59
Table 2 tics of the study area are evaluated as a factor and the
Evaluation of the final score for PI (Delgado, 2003) efficiency potential of the soil is graded for land. Met-
- — hod formulation and used factors presented below.
Pl Soil productivity Score .
S1 Very High > 050 Storie Index (SI)= AxBxC x X
S2 High 0.31-0.50
S3 Moderate 0.10-0.30 : .
s Low <0.10 A- Soil profile group B- Surface texture

The Storie Index model, first used for tax purchases
in California in 1930, it was revised in 1978 and now it
is widely used a parametric land evaluation method in
many research and public organizations (Storie 1937;
Verheye 2009). With the SI, different soil characteris-

C- Land slope X- Other soil properties

The Storie Index assesses the productivity of a soil
from the following four characteristics: A, the degree
of soil profile development; Factor B, surface texture;
Factor C, slope; and Factor X, other soil and landscape
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conditions including the subfactors drainage, alkalinity,
fertility, acidity, erosion, and microrelief. A score ran-
ging from 0 to 100% is determined for each factor, and
the scores are then multiplied together to generate an
index rating (Storie 1937).

3. Results and Discussion

Physical and chemical analysis results of soil samp-
les and their function with land characteristics were
used by Sl and PI land evaluation models. With two
different models have been determined addition agri-
cultural suitability classes and their spatial distribution.
Result of land evaluation has been produced the maps
of suitability classification presented Figure 3 and
Figure 4.
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Distribution of Sl land evaluation classes

According to the results of suitability classifications
with different land evaluations were determined that PI
: 764.84 ha (%14.90), Sl : 39 ha (% 0.75) for Class |
(S1) elite agricultural land, P1 : 4384 ha (%81.92), SI :
4845 ha (% 94.36), for Class Il-11l (S2-S3) good and
medium quality agricultural land. Low quality and
unsuitable agricultural lands were found by PI: 163.93
ha (% 3.19), SI: 251 ha (% 4.89) as Class IV (S4). It
was stated that the SI model gave reliable results in the
field evaluation and qualification studies but it was
insufficient in determining the land use types (O’Geen
et al., 2008).
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Distribution of PI land evaluation classes

Similarly, the SI model and the SQR model were
compared in Germany and they were classified in a
similar land qualities but, It has been reported that the
SI model should be supported by different parametric
approaches in selection of plant species (Mueller et al.,
2010). PI model can be used to determine the producti-
vity capabilities of mountainous and steep slopes area
in China. The researchers found a similarity of 83%
between the evaluative product yields made with the
useful K and P factors added to the PI model and the
agricultural suitability classes obtained from the model
(Xingwu et al., 2015), and researchers indicate that this
practical model has been validated in many locations,
including the northeast black soil region of China
(Duan et al., 2012). In a similar study has been done
comparison of the storie index method with the land
quality index method which can be used in determining
the agricultural suitability in Samsun — Turkey and the
resercears stated that SI makes different suitability
classification from the LQI. This situation requires
discussion of the situations in which different land
rating methods are used (Dengiz et al., 2014)

In our study was investigated that, the reliability of
Sl and Pl models has been tested with NDVI values for
determining the productivity potential of the field
study. With the results of the NDVI calculation was
categorized according to (Tucker 1985) and this values
was converted into agricultural suitibility classes (Tab-
le 3). According to the results of NDVI land quality
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classes, the best vegetation density are determined for
Class I (S1); 39.56 ha (0.77% ), good and medium
vegetation density land for Class Il -l (S2-S3);
4039.92 ha (78.59%) and low vegetation density for
Class 1V; 1061.14 ha (20.64%). NDVI spatial distribu-
tion map, which generated from Landsat 5 satellite
image, was presented at Figure 5.

Table 3.
NDVI land quality classes
NDVI values Clasess
>0.85 S1
0.61-0.85 S2
0.31-0.6 S3
<0.3 S4
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Figure 5
Map of agricultural suitability classes by NDVI

The spatial distribution of the SI and PI suitability
classes was statistically compared with the classes
generated from the NDVI vegetation density values.
According to the results of the statistical analysis (Fi-
gure 7 and Figure 8), Sl land evaluation model was
determined with higher accuracy coefficient (r? : 0.86)
as far as PI model (r* : 0.29) to the ability of the soil
cability depends on the density of vegetation.

In recent studies also support our findings. Rese-
archers compared the relationship between Storie Index
(SI), Visual Soil Assessment (VSA), A Raw Land
Evaluation (RLE), Agro-Ecological Zones (AEZ) and
The Muencheberg Soil Quality Rating (M-SQR) land

evaluation methods with productivity and the SI and
M-SQR models were found to give high accuracy rates
to determine the productivity potential of the soil (Mu-
eller et al., 2010). Additionally, it has been reported
that the SI model can be used as a reference in deter-
mining the ability of new methods (O’Geen et al.,
2008).
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Comparison of NDVI and Sl

Comparison of the agricultural quality classes de-
termined using the Pl model with the 40-year wheat
yield values indicates that the correlation between the
resultant Pl model and the existing productivity poten-
tials of the soil is low and the PI model is not suitable
for use in qualified land (De Paepe and Alvarez 2013),
and PI model is suitable found for determining the
suitable areas for crop cultivation in mountainous regi-
ons (Li etal., 2013).

4. Conclusions

The comparison of the Sl and PI land evaluation
methods with the NDVI values was found that of the SI
model (%86) more reliable than the Pl model (29%) in
identification of soil capability. As a result, although
the SI model is a very old method, it can still be used to
determine the productivity potential of the soil. On the
other hand, it is necessary to develop for the Pl model
by using different parameters (for example; Soil nutri-
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ents), otherwise the Pl model cannot accurately measu-
re the quality of the soils as it exists.

5. Acknowledgements

This study is a part of Ph.D Thesis titled “Detailed
Soil Survey and Land Evaluation using Different Met-
hods of Sarayonu Besgozler K.O.P. Area” conducted
by Mert DEDEOGLU and it was taken from a research
project supported by Selguk University (S.U.) BAP
Office (Coordinating Office of Scientific Research
Projects, Project No: 14401018). The authors would
like to thank “‘the S.U.-BAP staffs’’.

I acknowledge to TUBITAK Scientist Support De-
partment due to provided that the support under the
2211- C Domestic PhD Scholarship Program.

6. References

Al-doski J, Mansor SB, & Shafri HZM (2013). NDVI
differencing and postclassification to detect vegeta-
tion changes in Halabja City, Irag. IOSR Journal of
Applied Geology and Geophysics (IOSR-JAGG)
1(2): 01-10.

Anonymous(2015). http://www.dmi.gov.tr/iklim/ ik-
lim.aspx.

Brinkman R, Smyth AJ, (Eds) (1973). Land Evaluation
for Rural Purposes International Institute for Land
Reclamation and Improvement, Staring Building,
Marijkeweg 11, PO Box 45, 6700 AA Wageningen,
1973

Campbell JB (2002) Introduction to Remote Sensing,
Guilford Press.

Danvi A, Jiitten T, Giertz S, Zwart SJ, & Diekkriiger B
(2016). A spatially explicit approach to assess the
suitability for rice cultivation in an inland valley in
central Benin. Agricultural water management,
177: 95-106.

Davidson A (1986). Land Evaluation (Van Nostrand
Reinhold, New York).

De Paepe JL & Alvarez R (2013). Development of a
regional soil productivity index using an artificial
neural network approach. Agronomy journal,
105(6): 1803-1813.

DeFries RS & Townshend JRG (1994). NDVI-derived
land cover classifications at a global scale. Interna-
tional Journal of Remote Sensing 15(17): 3567-
3586.

Delgado F (2003). Soil Physical Properties on Venezu-
elan Steeplands: Applications to Soil Conservation
Planning, CIDIAT, University of Los Andes, Méri-
da, Venezuela.

Dengiz, O. 2013. Land Suitability Assessment for Rice
Cultivation Based on GIS Modeling. Turkish Jour-
nal of Agriculture and Forestry. 37: 326-334, DOI:
10.3906/tar- 1204-36.

Dengiz, O. ve Sarioglu F E. 2013. Arazi Degerlendir-
me Calismalarinda Parametrik Bir Yaklasim Olan
Dogrusal Kombinasyon Teknigi. Journal of Agri-
cultural Sciences, 19 (2)

Dengiz, O., Sisman, A., Gilser, C., & Sisman, Y.
(2014). Arazi Toplulastirmasinda Kullanilan Arazi
Kalite Derecelendirme Yontemine Alternatif Yak-
lagim. Toprak Su Dergisi, 3(1).

Duan X, Xie Y, Liu B, Liu G, Feng Y & Gao X (2012).
Soil loss tolerance in the black soil region of Nort-
heast China. Journal of Geographical Sciences
22(4): 737-751.

ERDAS (2009). User's guide, http://www.erdas.com.

ESRI (2010). User's guide, http://www:.esri.com.

FAO (1976). A Framework for Land Evaluation. FAO
Soils Bulletin vol. 32. Food and Agriculture Orga-
nization, Rome.

Garrigues S, Allard D & Baret F (2007). Using first-
and second-order variograms for characterizing
landscape spatial structures from remote sensing
imagery. IEEE Transactions on Geoscience and
Remote Sensing 45(6): 1823-1834.

Hall GB, Wang F & Subaryono (1992). Comparison of
Boolean and fuzzy classification methods in land
suitability analysis by using geographical informa-
tion systems. Environment and Planning A 24(4):
497-516.

Klingebiel AA, Montgomery PH (1961). Land Capabi-
lity Classification. USDA Handbook, 210, United
States Department of Agriculture, Washington DC.

Li P, Zhang T, Wang X, & Yu D (2013). Development
of biological soil quality indicator system for subt-
ropical China. Soil and Tillage Research, 126: 112-
118.

Manna P, Basile A, Bonfante A, De Mascellis R &
Terribile F (2009). Comparative Land Evaluation
approaches: An itinerary from FAO framework to
simulation modelling. Geoderma 150(3-4): 367-
378.

Mueller L, Schindler U, Mirschel W, Shepherd TG,
Ball BC, Helming K & Wiggering H (2011). Asses-
sing the productivity function of soils. In Sustainab-
le Agriculture Vol. 2: (pp. 743-760). Springer,
Dordrecht.

O'geen AT (2008). A revised storie index for use with
digital soils information. UCANR Publications.

Sharififar A (2012). Assessment of Different Methods
of Soil Suitability Classification for Wheat Cultiva-
tion, J Agrobiol 29(2): 47-54.

Soil Survey Laboratory (2004). Soil Survey Laboratory
Methods (SSIR 42).

Storie RE (1973). An Index for Rating the Agricultural
Valuve of Soils, University of California, Agricul-
tural Experiment Station Berkley, California.


http://www.dmi.gov.tr/iklim/

Dedeoglu et al. / Selcuk J Agr Food Sci, (2018) 32 (2), 179-185

SYS I, Van Ranst CE & Debaveye | (1991). Principles
in land evaluation and crop production calculations.
Land Evaluation. Part I.

Tucker CJ (1979). Red and photographic infrared li-
near combinations for monitoring vegetation. Re-
mote sensing of Environment 8(2): 127-150.

Tucker, CJ, Townshend JR & Goff TE (1985). African
land-cover classification using satellite data. Scien-
ce 227(4685): 369-375.

Tyagi P & Bhosle U (2010). Image based atmospheric
correction of remotely sensed images. In Computer
Applications and Industrial Electronics (ICCAIE)
2010 International Conference on (pp. 63-68).
IEEE.

USDA (2014). Keys to Soil Taxonomy, United States
Department of Agriculture, Natural Resources Con-
servation Service, Washington, DC.

Verheye WH (2009). Land Use, Land Cover and Soil
Sciences EOLSS Publishers/ UNESCO.

Xingwu D, Li R, Guangli Z, Jinming H, & Haiyan F
(2015). Soil productivity in the Yunnan province:
Spatial distribution and sustainable utilization. Soil
and Tillage Research, 147: 10-19.

Zhang B, Zhang Y, Chen D, White RE & Li Y (2004).
A quantitative evaluation system of soil producti-
vity for intensive agriculture in China. Geoderma
123(3-4): 319-331.

185



186
Selcuk J Agr Food Sci, (2018) 32 (2), 186-196

e-ISSN: 2458-8377 DOI: 10.15316/SJAFS.2018.84

Selcuk Journal of Agriculture and Food Sciences

Effects of Different Manganase Sources and Concentration in the Diets on the
Performance, Reproductive Characteristics and Some Blood Parameters of
Breeder Japanese Quail

Seyit Ahmet GOKMEN"", Yilmaz BAHTIYARCA'®
1Selc;uk Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, Konya, Turkey

ARTICLE INFO ABSTRACT

An experiment with breeder Japanese quail was conducted to determine
the effects of different manganese (Mn) sources and levels in diet on the per-
formance, reproductive characteristics and blood constituents during for five-
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Accepted date: 30.07.2018 28 day periods. In the experiment, a total of three hundred and sixty quail
(female:male ratio, 2:1) at seven weeks of age was fed on diets containing 0,
Keywords: 60, 120, 180 and 240 mg kg™ Mn levels from inorganic (MnSO,.H,0) or or-

ganic (Mn-amino acid chelate, Glycinoplex-Mn) source. Ten treatments com-
bination of 2 Mn source and 5 Mn levels in 2X5 factorial arrangement were
used with six replicate consisting of 4 female and 2 male quail each. The diets
in mash form and water were given as adlibitum and 16 hours ligthting was
provided in a day. In the experiment, final body weight (BW), body weight
gain (BWG), livability, hen day egg production (EP), egg weight (EW) and egg
mass (EM), feed consumption (FC) and feed conversion ratio (FCR), chick
weights at hatching, fertility, hatchability of eggs set (%), hatchability of fertile
eggs (%), embryonic mortalities and glucose, total cholesterol and protein,
albiimin, BUN, GGT, SGOT, SGPT, calcium, phosphorus and magnesium
content of blood serum were measured.

Dietary Mn source and levels as the main factor did not significantly
affect the performance and reproductive traits which was measured in the
experiment. Nevertheless the interaction between source and levels of Mn had
a significant effect on average EW and chick weights at hatching over the
experimental period. Egg weight of quail fed diet with 60 mg kg™ Mn from
inorganic form was higher (P<0.01) than those of quail fed with 0, 180 and 240
mg kg™. Mn from inorganic and 0, 60, and 240 mg kg™ Mn from organic form,
again chick weights at hatching of quail fed diet with 60 mg kg™ inorganic Mn,
was significantly higher (P<0.05) compared with quail fed with all other levels
of inorganic and organic Mn. In the experiment, while dietary Mn levels did
not significantly affect any blood parameters, the serum glucose level of the
quail fed with organic Mn was significantly higher than that of the quail fed
with inorganic Mn and also serum phosphorus level of the quail fed with inor-
ganic Mn was higher than that of the quail fed with organic Mn (P<0.01). The
interaction groups between source and levels of Mn significantly affected the
total protein, albumin and calcium levels of blood serum (P<0.05). These
parameters were found to be higher in quail fed diets containing 60 mg kg™ Mn
in inorganic form than quail with some other diets. These results have shown
that addition of 60 mg kg™ Mn in inorganic form to breeder quail diets (con-
taining 21.56 mg kg™ Mn, found in analysis) based on corn + soybean meal
may be beneficial.

Breeder quail
Blood parameters
Manganese
Performance
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1. Introduction

As a group of nutrients for poultry, trace elements
must be provided in appropriate quantities and availab-
le forms to maintain normal health of the animals, for
optimum growth, yield and breeding performance and
for quality egg shell production (McDonald, 2011;
Suttle, 2010; Richards et al., 2008) and these trace
elements play a critical role in embryo development
(Wilson, 1997). In breeding diets, trace element defici-
encies such as zinc (Zn), manganese (Mn), copper (Cu)
that are componenets of eggs may result in a decrease
in egg production, shell thickness, fertility and hatc-
hability and an increase in embryo bone abnormalities
and deficiencies such as weak feathering and dermatitis
(Kienholz et al., 1961; Bird et al., 1963),.

Mn is essentially element in terms of nutrition and
potentially toxic and has play role in many biological
processes. Mn has an important role in appropriate
growth, skeletal development, breeding functions,
embryonic development, formation of collagen, which
constitutes nearly half of the proteins in animal tissues
and is the main protein of skeleton-binding tissues, in
the function of the immune system as well as shell
formation (Suttle, 2010; Scott et al., 1982). Mn is im-
portant for the activation of enzymatic systems atten-
dant in the metabolism of carbohydrates, lipids, prote-
ins and nucleic acids as well as enzymes attendant in
oxidative phosphorylation in mitochondria, and has a
critical role in glycosaminoglycan synthesis (Anony-
mous, 2002; Hurley, 1981; Hurley et al., 1984). For
example, it functions in the activation of glycosyl
transferases enzyme attendant in the production of
squalene that is the precursor of cholesterol and in
skeletal development (Hansen and Spears, 2008).

For birds, manganese deficiency can naturally oc-
cur in diets consisting of normal feed materials. The
Mn requirement for poultry is significantly higher than
for other domestic animals and Mn deficiency may be
seen mainly in these species (McDowell, 2003). In
practice, the main reason for this deficiency in effecti-
vely usage of Mn is probably antinutritional factors
such as phytic acid, cellulose in feeds. The excess of
calcium, potassium, iron, magnesium, phosphorus and
cobalt in diets also negatively affects the absorption of
Mn (Klasing, 1998, Collins and Moran, 1999). Mn
deficiency may causedecline in growth in young
chicks, perosis and ataxia, a decrease in egg Yyield at
laying hens, a decrease shell quality, fertility rate and
output power, an increase in bone abnormalities in the
embryo and parrot beak (McDowell et al. , 2003,
Anonymous, 2002, Leach and Gross, 1983, Scott et al.,
1982).

Depending on the the bird’s species, age, type of
diet, chemical form of the element added to diet and
criteria used to determine adequacy, Mn requirement in
the diet may vary. Diets prepared with feed materials
commonly used for bird nutrition may contain about

20-30 mg kg™Mn. Although NRC (1984) reported Mn
requirement in diets is 30 mg kg™ for Leghorn laying
hens, NRC (1994) reported Mn requirement in diets for
white laying hens with feed consumption of 100 g day™
and breeder white hens is respectively 17 and 20 mg
kg™; 60 mg kg™ for young and breeder quail; 70 and 60
mg kg™ for young and breeder pheasants respectively.
But there are no recommendations for breeder broilers.
In addition, NRC (1994) does not take into account
mineral availability. However, the availability of the
element may affect the performance of breeder birds
and offspring (Favero et al., 2013). The recommended
Mn requirement for different breeder hens is different
and is 35, 70 and 65 mg kg™ for Babcock, Bovans,
Hylinerespectively; the mean is 56.7mg kg™. A similar
situation is present forbreeder broilers and is 100; 100;
100; 120 ve 60 mg kg™ for Avian, Cobb 100, Ross,
Hybro and Hubbard respectively and the mean is 96
mg kg™ (Anonymous, 2002). Also, the minimum, op-
timum and maximum Mn levels were reported as 30,
40 and 1000 mg kg™, respectively, for laying hens
(Larbier and Leclercq, 1994).

In the literature, there are very limited information
on the effects of organic and inorganic Mn sources on
quail, and the results obtained from experiments done
on laying hens are also inconsistent. In a study (Grave-
na et al., 2011) in which the effect of trace minerals in
organic form (Se, Zn and Mn) on the performance and
egg quality of Japanese quail were measured, it was
reported that the addition of organic Mn (Mn-Bioplex)
to the basal diet at a rate of 0, 60, 120 and 180 mg kg™
reduces egg weight; does not significantly affect egg
yield, feed consumption, feed conversion ratio (feed /
egg mass) and survival; improves egg shell quality.
Swiatkiewicz and Koreleski (2008) reported that the
addition of organic Mn as amino acid complex instead
of 50% and 100% of Zn and Mn (30 mg kg™ Zn and 50
mg kg™ Mn) in inorganic form in the diets of 25-70
week old laying hens did not affect performance. In
another study (Yildiz et al., 2011) in which 49-week-
old laying hens fed diets containing 15, 30, 45, 60 and
75 mg kg™ Mn in organic (Mn-Bioplex) and inorganic
(MnSO,) forms for 12 weeks, it was determined that
Mn sources did not affect egg yield, egg mass, feed
consumption and utilization of feed (feed / egg mass)
significantly; whereas, increase of egg weight and live
weight were significantly higher with diets containing
organic Mn than diets containing inorganic Mn (P
<0.01). Xiao et al. (2015) reported that diet Mn source
and level did not significantly affect egg yield, feed
consumption and feed evaluation coefficient of 50
week old laying hens fed with diets containing 0, 25,
50, 100 and 200 mg kg™ Mn in organic or inorganic
form. In other studies (Lim and Paik, 2003; Mabe et
al., 2003) it was reported that there is no difference in
performance characteristics between organic and inor-
ganic Mn sources. However, Klecker et al. (2002)
reported that addition of Mn and Zn in chelate form
instead of 20% or 40% of inorganic Mn and Zn in diets
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increased egg yield (P<0.05), egg weight (P<0.01) and
shell quality.

In a study (Favero et al., 2013) in which breeder
broilers (22-68 weeks old) were fed with diets contai-
ning the mixture of inorganic and organic trace ele-
ments (Zn-Mn-Cu) at different levels, treatments did
not significantlyaffect egg yield and weight, fertility,
hatching ratio from incubated eggs (%), hatching we-
ight, salable chick and physical defective chick ratio
(%). In a similar study (Gheisari et al., 2011), it was
reported that for commercial laying hens, trace element
additions that is 50% to 75% lower than levels of Zn-
Mn-Cu adviced by NRC to the diets based on corn-
soybean meal in organic form is enough to maintain
egg-laying performance.

The aim of this study is to assess the effects of the
manganese addition in organic (manganese-glycine
amino acid complex) and inorganic (manganese sulfa-
te) forms to the diets of breeder quail at different levels
on performance, reproductive characteristics and some
blood parameters.

2. Materials and Methods

This research was carried out at the quail house
with the window at Selguk University Faculty of Agri-
culture Department of Animal Science Prof. Dr. Orhan
DUZGUNES Livestock Research and Application
Farm. In the study, 360 (female / male ratio, 2: 1) Ja-
panese quail (Coturnix coturnix Japonica) at 7 weeks
of age were used.

The quail were raised rearing cages with double-
sided and five-tier stacked battery system that were
locally manufactured, and had 12 division with
40x50x20 cm size on each tiers (totally 60 divisions).

Each cage compartment was taken as a replicate. A
total of 6 quail were placed, each of which had 4 fema-
le and 2 male quail. The distribution of quail and expe-
rimental diets to the cage compartment was done by
randomly. The experiment was carried out in the form
of 5 periods of 28 days and lasted a total of 140 days.
During the research, feed and water were given as ad-
libitum and 16 hours lighting was done.

Raw material and calculated nutrient composition
of the experimental diets are given in Table 1. Feed
materials not available in the farm and trace minerals
without manganese and vitamin mix were obtained
from market. Experimental diets were prepared at the
unit offeed preparation in the Research and Application
Farm.

In the experiment, manganese sulfate monohydrate
(MnSQ,4, H,0; Tekkim Chemical Industry and Trade
Limited Company) containing 31% Mn as inorganic
manganese source and Mn-amino acid chelate contai-
ning 22% manganese as organic manganese source
(Glycinoplex-Mn, ANC Animal Nutrition and Health
Services Inc.) were used. In the study, basal diet un-
supplemented with Mn was prepared and inorganic and

organic Mn sources were added to this diet at 0, 60,
120, 180 and 240 mg kg™ levels. Thus, a total of 10
diets (treatments) were prepared. The experiment of 2
different Mn source X 5 Mn levels in 2X5 factorial
arrangement plan were carried out with six replicate.
All experimental diets except Mn were prepared with
nutrients at recommended levels by NRC (1994) or
some more for breeder quail.

Tablel

Feedstuffs and calculated nutrient composition of basal
diets used in the experiment, (as fed)

Feedstuffs %
Corn 41.3
Barley 7.8
Soybean meal (%46) 29.5
Sunflower seed meal (%28) 7.1
Vegetable oil 5.7
Limestone 6.0
Dicalcium phosphate 1.55
Salt 0.40
Vitamin premix’ 0.25
Mineral Premix’ 0.10
DL-Methionine (98%) 0.15
L-Lysine HCL (78%) 0.15
Total 100
Calculated nutrient composition

Metabolisableenergy, kcal/kg 2911
Crude protein % 20.16
Ca% 2.85
Total P % 0.69
Auvailable P % 0.402
Methionine % 0.485
Cystine % 0.319
Methinonine+ cystine 0.804
Cu mg/kg * 9.28
Mn mg/kg * 21.56
Zn mg/kg * 89.81

*Analyzed value

! Vitamin premix provided per kilogram of the diet: vitamin A, 8.800
1U; vitamin D3, 2.200 IU; vitamin E, 11 mg; nicotinic acid, 44 mg;
Calcium —D- Pantothenate, 8.8 mg; riboflavin 4.4 mg; thiamine 2.5
mg; vitamin Bi,, 6.6 mg; folic acid, 1 mg; D-Biotin, 0.11 mg; choli-
ne, 220 mg.

2 Mineral premix without Manganese provided per kilogram of the
diet: lron, 60 mg; Zinc, 60mg;Copper, 5.0 mg; Cobalt, 0.20 mg;
lodine, 1 mg; Selenium, 0.15 mg.

2.1 Determination of Performance Characteristics

The live weights (LW) of the quail were determined
by weighting as group at the beginning and end of the
experiment and the live weight gain (LWG, g/ quail)
was calculated from these data.

The egg yield of quail in each subgroup was recor-
ded on a daily basis and theegg yield% was calculated
in aperiod of 28 days. Egg yield (%) = ((Total number
of eggs in the period / number of female animals in the
group) / 28)) x 100

Eggs were collected on the 25th and 26th days of
each period during the experiment and egg weights
were determined by randomly weighing 5 eggs from
these eggs.
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For each period, egg mass was found by multipl-
ying the average egg weight with egg yield (%) and
then dividing by 100.

Feed consumption (FC) of quail was determined as
a group and the feed conversion ratio (FCR) was calcu-
lated as g feed/ g egg mass.

The livability was determined by recording the de-
aths in all subgroups during the experiment and the
necessary corrections were made for the dead animals
while the performance values were calculated.

2.2. Determination of Incubation Characteristics

Incubation characteristics were determined in all
uncracked, normal-sized eggs collected during the first
6. 7. 8. days of all other periods except the first period
of study. The collected eggs were placed in a commer-
cial incubator (Cimuka Kulugka, Ankara) and standard
incubation conditions were provided.

The incubation period lasted after 432 hours (18
days) and the eggs in the hatchery were checked and
hatching weights were determined by weighing hatc-
hing chicks.

Following detection of fertility in non-hatching
eggs, embryo deaths and stage were determined by the
method as specified by Aygiin and Sert (2012). The
fertile egg ratio was calculated by multiplying the ratio
of the fertilized egg to the incubated eggs by one hund-
red (fertility,% = number of fertile eggs / number of
total eggs set) X100

Hatchability of fertile eggs was calculated by divi-
ding the number of live chicks hatched to the number
of fertile eggs or hatchability of incubated eggs was
calculated by dividing the number of live chicks hatc-
hed from the incubated eggs to the the number of eggs
set in the incubator and then by multiplying the ratio by
100. Hatchability of fertile eggs, %=(number of chicks
hatched/number of fertile eggs )X100; Hatchability of
eggs set,%=(number of chicks hatched/number of eggs
set) X100

2.3. Determination of Blood Parameters

At the end of the study, 3 cc blood samples were
taken from 2 females from each subgroup, a total of
120 quail, from jugular vein to the anticoagulant-free
air taken tubes during slaughter. The feeding ended, 3
hours before the blood samples were taken. Blood
samples were clotted by waiting it for 4 hours at 20-22
%C. The serums were then separated by centrifugation
for 10 minutes (3000 rpm). Serums were kept at -20 °C
until analysis. Serum glucose, cholesterol, total protein
(TP), albumin, blood urea nitrogen (BUN), gamma
glutamyltransferase (GGT), aspartate aminotransferase
(AST or SGOT), alanine aminotransferase (ALT or
SGPT), Ca, P and Mg values were determined by using
auto-analyzer (BT 3000 Plus, Biotechnica Instruments,
S.p.A,, ltaly).

2.4. Statistical Method

The data obtained from study were analyzed by
using the General Linear Model (GLM) procedures of
the MINITAB statistical package program with analy-
sis of variance (ANOVA) according to the 2x5 facto-
rial experiment in a randomized design and in cases
where F values were significant, the comparison of the
averages was made by using the Duncan test (Diizgii-
nes, 1975).

The mathematical model of the study is given be-
low and Mn sources in the diet (inorganic and organic
Mn) and Mn concentration in the diet (0, 60, 120, 180
and 240 mg kg™) are the main effects and their combi-
nations are taken as interaction effects.

Yijk = p+ o + Bj + (af)ij + eij

p = overall average

o;= i. Effect of Mn source

B; = j. Effect of Mn concentration
(ap)ij = Effect of the interaction
eijx = Error

3. Results and Discussion

In this study, the effects of Mn-containing diets
with inorganic and organic forms at various levels on
livability and productive characteristics, reproductive
traits and some blood parameters of the breeder quail
were determined and results are given below.

3.1. Livability and Productive Characteristics

Effects of the treatments on live weight of quail at
the beginning and end of experimental period and live
weight gain, livability, egg production, egg weight, egg
mass, feed consumption and feed conversion during all
experimental period are shown at Table 2.

The fact that initial live weight of the experiment
was similar in all treatment groups (P>0.05) indicates
that the experiment animals were distributed homoge-
neously to subgroups. The initial live weight of the
treatment groups ranged from 198.9 g in the group fed
with diet containing 120 mg kg* inorganic Mn and
209.8 g in the group fed with diet containing the 60 mg
kg™ inorganic Mn. The treatments did not have a signi-
ficant effect on the live weight at the end of experiment
and the live weight gain and livability of the quail
during all experimental period. The highest and lowest
mean live weights at the end of experiment were ob-
served in the groups fed with diet containing 60 mg kg
Yinorganic Mn (259.7g quail™) and diet containing 0
mg kg™ organic Mn (240.8 g quail™) respectively. The
highest and lowest live weight gain in the treatment
groups were in groups fed with diet containing 180 mg
kg™ of organic Mn (53.9 g) and diet containing 240 mg
kg™ of inorganic Mn (42.5 g), respectively.
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Table 2.
The effects of dietary manganese source and levels on performance of breeder quail (means+standart error)
Egg Feed
Treatments Initialy Body Final _Body o Egg F_’roduc- Egg Mgss Intake _ Feed_
Weight Weight Livability tion Weight (9/quail/day) (g/day/quai Conversion
(@) () (%) (%) () )] (9/9)
Sources
Inorganic Mn 204.80£1.52 251.90+1.54 97.87+1.24 86.54+0.87 12.62+0.06 9.45+0.12  27.87+0.23  2.98+0.04
Organic Mn 202.90+1.65 252.30+2.34 94.44+2.01 86.41+0.80 12.51+0.07 9.35+0.11  28.31+0.25 3.06+0.04
P 0.353 0.899 0.356 0.913 0.194 0.535 0.216 0.129
Levels (mg/kg)
0 199.20+3.00 245.40+2.74 97.2242.78 88.34+0.74 1236+0.10°  9.51+0.15  28.16+0.37 2.98+0.05
60 205.30+2.12 256.70+2.63 97.22+1.87 87.00+1.10 12.70£0.10®  9.61+0.20  28.31+0.34 2.97+0.05
120 204.30+3.19 253.10+3.91 97.44+2.37 87.23+0.68 12.79£0.13*  9.62+0.13  28.28+0.44 2.98+0.06
180 203.50+2.14 253.70+3.05 97.22+1.87 86.07x1.55 12.52+0.10®  9.25+0.20  27.58+0.43 3.01+0.06
240 206.90+1.58 251.70+2.50 91.67+3.84 83.75+1.85 12.46£0.09®  9.03£0.20  28.14+0.34  3.17+0.07
P 0.201 0.112 0.489 0.152 0.016 0.105 0.692 0.139
Source x Level Interaction
0 203.60+4.53 250.00+3.84  100.00+0.00 89.18+1.00 1226£0.12°  9.50£0.22  27.66£0.49  2.93+0.06
Inorga- 60 209.80+2.75 259.70+3.27 97.2242.78 86.35+1.95 13.12+0.16"  9.92+0.26  28.42+0.22  2.90+0.07
nicMn 120 198.90+3.15 249.40+2.68 97.67+3.73 86.77+0.93 12.87+0.16"®  9.55£0.20  28.00+0.64 2.96+0.10
180  204.40+2.92 251.00+3.57  100.00+0.00 87.43+1.30 12.42+0.09°  9.38+0.26  27.34x0.61 2.95+0.06
240  207.30+2.70 249.70+2.81 94.44+3 51 82.99+3.21 12.44+£0.12°  8.93+0.35 27.95+0.54 3.17+0.13
0 201.80+3.35 240.80+3.13 94.44+5 .56 87.501.06 12.45+0.15°  9.52+0.23  28.66+0.51  3.04+0.07
Orga- 60 200.90+2.08 253.70+4.02 97.2242.78 87.65+1.16 12.28+0.08%®  9.31+0.26  28.20+0.67  3.04+0.06
nicMn 120 209.60+4.82 256.80+7.38 97.22+2.78 87.69+1.05 12.71+0.19%%  9.68+0.20  28.55+0.64 3.00+0.08
180  202.50+3.35 256.40+5.04 94.44+3 51 84.71+2.85 12.61£0.17%%  9.13+0.32  27.83£0.65 3.08+0.11
240 206.50+1.91 253.70+4.24 88.89+7.03 84.51+2.11 12.48+0.14°®  9.13+0.20  28.33+0.46 3.16+0.08
P 0.208 0.200 0.489 0.697 0.001 0.514 0.874 0.872

~ABMeans within the same column with different superscripts are significantly different at (P<0.01).
*bMeans within the same column with different superscripts are significantly different at(P<0.05).

The livability of breeder quail varied between 100
% and 88.9 % for different treatments and lowest va-
lues were observed in groups fed with diet containing
240 mg kg™ Mn in inorganic or organic form (94.4%
and 88.9%, respectively).

Treatments did not significantly affect other per-
formance characteristics measured in this study, except
egg weight. However, egg weight increased with diets
of containing Mn and the egg weight of quail, fed with
diet containing 120 mg kg™ Mn, was significantly hig-
her than the control group (P<0.05). However, the
effect of interaction on this character is also important.
The addition of 60 mg kg Mn in inorganic form to
basal diet increased egg weight significantly compared
to groups containing control (0), 180, 240 mg kg™
inorganic and 0, 60 and 240 mg kg™ organic Mn
(P<0.01). However, the addition of Mn in organic form
at different levels to basal diet did not significantly
affect egg weight. In accordance with the present study
results, in a study (Gravena et al., 2011) in which the
effects of organic forms of Zn, Mn and Se (Zn and Mn-
Bioplex, Sel-Plex, respectively) on the performance
and egg quality of quail were evaluated, it was reported
that treatments did not significantly affect egg yield,
FC, FCR and livability. However, these researchers
reported that, unlike the current study, egg weight was
reduced by addition of 60 and 120 mg kg™ Mn levels to
diet but egg weight was increased by 180 mg kg™ Mn

level, but it was not significantly different from the
control group. In this study, the quadratic effect of diet
Mn level on egg weight was found significant
(P<0.05). Yildiz et al. (2011) reported that egg weight
and LWG at chickens fed with organic Mn were signi-
ficantly (P<0.01) higher than chicken fed with inorga-
nic Mn, that diet Mn levels did not affect other perfor-
mance characteristics except feed consumption and
that, as a 75 mg kg™ Mn level, feed intake was signifi-
cantly (P <0.05) higher than all other groups. These
researchers also reported that diet Mn source x level
interactions did not affect any performance characteris-
tics significantly. Favero et al. (2013) reported that
mixtures containing inorganic and organic forms of Zn-
Mn-Cu at different levels for breeder broiler didnot
significantly affect egg yield, egg weight, livability and
live weight at the end of experiment. Other studies also
reported that there is no significant difference in per-
formance characteristics between organic and inorganic
Mn sources (Xiao et al., 2015, Swiatkiewicz and Kore-
leski, 2008, Lim and Paik, 2003, Mabe et al., 2003).
However, Klecker et al. (2002) reported that mixtures
of organic and inorganic forms of Mn and Zn signifi-
cantly (P<0.05 and P<0.01, respectively) increased egg
yield and egg weight.

It was also shown in other studies that increased
Mn levels in diet did not significantly affect perfor-
mance in laying hens. For example, Sazzad et al.
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(1994) reported that the addition of 0, 20, 40, 80 mg
kg® Mn in the form of manganese oxide (MnO) to
basal diet containing 25 mg kg™ Mn based on corn +
soybean pulp in two different poultry did not signifi-
cantly affect egg vyield, egg weight, feed consumption
and FCR. However, Hossain and Bertechini (1998)
reported that, in 42-52 week old chickens, the addition
of Mn at 25, 50, 75 mg kg™ levels in the form of Mn-
sulphate pentahydrate to basal diet containing 12 mg
kg® Mn did not affect FC as independent of diet
phosphorus level and FCR but diets containing 50, 75
mg kg™ Mn increased egg yield and egg weight signifi-
cantly (P<0.05).

The different effects of different sources of Mn on
same performance may be attributed to their effects on
the chemical conditions in the digestive tract and that
their stability (Pang and Applegate, 2007) and biologi-
cal availability are different in low pH at the anterior
parts of the digestive tract (Favero et al., 2013; Guo et
al., 2001, Cao, 1998). In addition, the fact that organic
minerals form less complex with other nutrients or
compounds in diet such as phytate, phosphate, and
fiber in the intestinal tract may help organic minerals
to be absorbed more from the digestive tract (Nollet et
al., 2007, Renema, 2004).

In the present study, the fact that the addition of Mn
in inorganic and organic form at 0, 60, 120, 180, 240
mg kg™ levels to basal diet based on corn + soybean
pulp containing 21, 56 mg kg™ Mn (found in analysis)
did not affect the performance of breeder quail except
egg weight shows that basal diet Mn level is sufficient
to meet the minimum Mn requirement. This amount is
about 36% lower than the 60 mg kg™ Mn level recom-
mended for breeder quail and pheasants by NRC
(1994). Similarly, in another study carried out with
commercial chickens (Gheisari et al., 2011), Zn, Mn,
Cu, additions in organic form at levels of 50% to 75%
lower than levels recommended by NRC (1994) to
laying hence diets based on corn + soybean meal conta-
ining Zn, Mn and Cu levels of, respectively, 30.2, 19.2
and 4.2 mg kg™ has been reported to be sufficient to
maintain the laying performance.

As stated earlier, Mn requirement may change ac-
cording to the species of the wing, its age, the type of
diet, the chemical form and the level of the element
involved in the diet and the criteria used to determine
the requirement.

3.2. Reproductive Performance

Chick weights at hatching, fertile egg ratio, total
hatchability of fertile eggs and incubated eggs set,
early-mid-late embryo and outer pips mortalities are
given in Table 3.

As a main factor, dietary Mn sources did not signi-
ficantly affect any reproductive characteristics measu-
red in the study. Though the second major factor, die-
tary Mn level, did not affect fertile egg ratio, hatchabi-
lity of total incubated eggs and hatchability of fertile

eggs significantly, it affected chick weights at hatching
and hatchability of fertile eggs significantly (P<0.05).
Chick weights at hatching of quail fed with diets conta-
ining an additional 60 mg kg® Mn was found to be
significantly (P<0.05) higher than the ones of quailfed
with diet containing 0,180 and 240 mg kg* Mn.
However, the effect of the interactions on the hatching
weight is also important.

The addition of Mn up to 240 mg kg™ to basal diet
increased hatchability of fertile eggs (P>0.05).
However, hatchability (%87.3) of fertile eggs of quail
fed with diet containing 240 mg kg™ Mn was signifi-
cantly (P <0.05) lower than the ones (94.5%) of quail
fed with diet containing 180 mg kg™ Mn. This may be
related to the toxicity of relatively high Mn levels in
the diet.

The diet Mn source and level interaction did not
significantly affect any reproduction parameters mea-
sured in this study, except hatching weight. The avera-
ge post-incubation hatching weight (9.45 g quail™) of
quailfed with diet containing 60 mg kg™ of additional
Mn in inorganic form was found to be significantly
(P<0.05) higher than all other levels of inorganic and
organic Mn.

Superoxide dismutase containing manganese
(MnSOD) is the major oxidant enzyme in mitochondria
and catalyzes the conversion of free radicals to hydro-
gen peroxides. The formed hydrogen peroxides are
then converted to water by other antioxidant enzymes.
Thus, MnSOD protects embryos against harmful ef-
fects of free radicals having formed as a result of cell
respidiet during embryo development (Leach and Har-
ris, 1997; Johnson et al., 1992). In the present study,
The positive effect of additional Mn on the hatching
weight may possibly be related to the antioxidant cha-
racteristics of Mn. In addition, proteoglycans are nee-
ded for healthy cartilage and bone formation. In the
synthesis of proteoglycans, enzymes called glycosylt-
ransferases activated by manganese have functions
(McDowell, 2003; Leach and Harris, 1997). This may
be another possible cause of the positive effect of Mn
on hatching weight.

The effect of the treatments on early, middle, late
embryo stage and outer pips mortalities also did not
show a consistent course. While the highest early
embryo mortalities were observed in quail (4.35%) fed
with diet containing 240 mg kg™ of additional Mn in
inorganic form, the highest outer pips mortalities were
observed in quail (5.62%) fed with diet containing 240
mg kg™ of additional Mn in organic form (P>0.05).

The treatments did not have a significant effect on
embryo deaths. There are not enough studies on the
effect of different trace element sources and levels in
diets on the reproductive performance of breeder po-
ultry and different results have been obtained from the
existing studies in terms of various reproduction para-
meters. In a study in which the effects of diets contai-
ning mixture of inorganic and organic forms of Zn-Cu-
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Mn for breeder broilers on reproductive performance
were researched, Favero et al. (2013) reported that
treatments did not significantly affect fertility, total
hatchability of eggs, middle, late embryo and outer

present study results. These researchers reported that,
unlike the present study, treatments increased hatchabi-
lity of fertile eggs significantly (P<0.05) and reduced
early embryo mortalities (P<0.05).

pips mortalities. These results are consistent with the

Table 3.
The effects of dietary manganese source and levels on reproductive performance of breeder quail (meantstandart error)
Chick we- Embryo mortality (%)
Treatments ights_at - Hatch_ability of  Hatchability of ] ]
hatching Fertility fertile eggs eggs set Earlydead Middle dead Latedead Outer-pips
() (%) (%) (%)
Sources
Inorganic Mn 9.01+0.049 98.02+0.738 89.57+1.128 88.54+1.076 2.45+0.406  1.10+0.398  1.53+0.322 2.67+0.460
Organic Mn 8.91+0.048 98.18+0.676 90.56+1.197 88.87+1.426 1.96+0.386  1.12+0.294  1.19+0.579 2.56+0.570
P 0.144 0.874 0.527 0.849 0.375 0.979 0.608 0.877
Levels
(mgrkg)
0 8.86+0.080° 97.03+1.610 87.80+2.746% 86.94+2.660 2.30+£0.699  0.70+0.391 2.49+1.380 2.71+0.657
60 9.17+0.074° 98.77+0.480 90.94:+1.953% 89.84+1.983 2.26+0.788  1.43+0.559  1.05+0.478 2.09+0.850
120 8.990.081% 98.35+0.594 89.78+1.287% 88.31+1.669 2.16+0.471  2.34+0.879  0.55+0.379 2.63+0.826
180 8.91:0.068" 98.07+1.368 94.51+0.806 92.75+1.654 1.60+0.377  0.56+0.290 0.53+0.271 1.96+0.610
240 8.86+0.074° 98.28+1.185 87.29+1.118° 85.69:1.334 2.72£0.751  0.53+0.271  2.19+0.496 3.70+1.077

P 0.017 0.859 0.038 0.089 0.786 0.095 0.208 0.555

Source x Level Interaction

0 8.87+0.105" 98.96+0.712 87.80+4.524 90.64+1.390 146+0.710  0.35+0.346  2.19+0.799 2.57+0.714
Inoraa 6 9.45+0.101% 99.27+0.460 88.98+2.181 88.31+2.327 2.78+1.161  2.15+0.987  1.05+0.710 3.13+1.497
nic I?/In 120 8.95+0.133 97.40+0.997 87.82+2.259 85.54+2.891 1.89+0.733  2.58+1.491  1.08+0.719 3.73+1.379
180  8.91+0.079° 97.22+2.778 93.97+0.744 91.50+2.949 1.77+0.354  0.43+0.415 0.70+0.437 2.16+0.762
240  8.87+0.086° 97.25+2.359 89.26+0.919 86.73+2.018 4.35+1.086  0.01+0.000 2.65+0.769 1.78+0.648
0 8.85+0.123" 95.11+3.069 87.81+3.566 83.24+4.872 3.13+1.171  1.05+0.710  2.79+2.776 2.84+1.176
Oraanic 60  8.89+0.082° 98.26+0.836 92.91+3.238 91.37+3.309 1.74+1.129  0.70+0.437  1.05+0.710 1.05+0.710
Mr? 120 9.04+0.094 99.31+0.439 91.73+0.808 91.07+0.919 2.43+0.639  2.09+1.074 0.01+0.000 1.53+0.781
180  8.92+0.112"° 98.93+0.481 95.04+1.480 94.00+1.648 1.43+0.699  0.70+0.437 0.36+0.345 1.77+1.021
240  8.86+0.121° 99.31+0.439 85.31+1.760 84.65+1.822 1.08+0.479  1.05+0.464  1.74+0.639 5.62+1.791

P 0.016 0.287 0.486 0.131 0.071 0.491 0.933 0.060

~BMeans within the same column with different superscripts are significantly different at (P<0.01).
#PMeans within the same column with different superscripts are significantly different at (P<0.05).

3.3. Blood Parameters

Serum glucose, cholesterol, TP, albumin, BUN,
GGT, SGOT, SGPT and Ca, P and Mg values are given
in Table 4 and Table 5 respectively.

The dietary Mn level as the main factor did not sig-
nificantly affect any blood parameters measured in this
study. However, the dietary Mn sources affected the
content of serum glucose (P<0.01), TP (P<0.05), P
(P<0.01) significantly. While blood glucose levels of
quail fed with diets containing organic Mn were found
to be significantly (P<0.01) higher than those fed with
diets containing inorganic Mn, TP and P contents were
found to be significantly (P<0.05 and P<0.01, respecti-
vely) lower. However, the effect of interactions on
serum TP content was also significant (P<0.01). In
addition, while serum total cholesterol, alboumin, GGT,
Ca and Mg contents decreased with organic Mn source,
BUN, SGOT and SGPT levels increased insignificantly
(P>0.05, Table 4 and Table 5). In accordance with the
present study, Makarski and Gortat (2011) reported
that blood glucose levels in turkeys, at 0-19 weeks of
age, fed with organic copper (Cu-lysine, 20 mg dm™)

in drinking water were significantly (P <0.5) higher
than control group to which additional copper was not
given and than the group to which 10 mg dm™ copper
in organic form was given and than the groups to
which copper in inorganic form (CuSO*, 10 and 20 mg
dm™) was given.

Similar results were obtained from another study
(Makarski and Polois, 2001) and plasma Cu, glucose
and hematocrit values of turkeys, at 8 weeks of age, to
which organic copper (Bioplex-Cu, 0.5 gI™) was given
in drinking water were significantly (P<0.05) higher
than those of control group to which additional copper
was not given. However, Seyfori et al. (2018) reported
that the level of serum glucose was not affected in
ostrichs to which 100 mg, 1 g and 2 g / day / animal
chelate trace mineral (Fe, Zn, Mn, Cu) was given in
drinking water. In another study with layer chicks at 0-
8 weeks period (Das et al., 2014),in basal diet contai-
ning Zn, Cu, Mn (80, 15 and 80 mg kg™, respectively)
in inorganic form, instead of entire or half of each one
of Zn, Cu ve Mn or third of them (100% or 50%), their
organic forms (amino acid chelate) were substituted. In
contrast to the present study, researchers reported that
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substitution of organic Zn instead of Zn in basal diet serum TP, albumin, urea, SGPT, SGOT, Ca and P
reduced blood glucose and cholesterol levels signifi- levels.
cantly (P<0.05), but no treatment significantly affected

Table 4.

The effects of dietary manganese source and levels on the some serum parameters of breeder quail (mean+standart
error)

Total choleste- Total
Treatments Glucose rol Protein Albumin BUN GGT SGOT SGPT
(mg/dl) (mg/dl) (g/dl) (g/dl) (mg/dl) [CID) (un (/)
Sources
Inorganic
Mn 189.60+8.27° 180.60+7.78 4.59+0.10° 1.72+0.04 3.93+0.26 5.07+0.25 256.30+£10.77  11.60+0.76
Organic
Mn 240.70+9.25" 171.90+8.03 4.17+0.14° 1.60+0.05 4.03+0.33 4.50£0.13 260.70+13.36  13.17+1.25
P 0.000 0.429 0.010 0.125 0.627 0.060 0.725 0.191
Levels
(mg/kg)
0 199.30+16.89 174.10+10.18 4.50+0.12 1.69+0.07 4.59+0.59 4.67£0.23 295.60+19.69  10.75+1.30
60 202.10+13.36 189.80+12.06 4.28+0.27 1.63+0.11 3.58+0.45 5.00+0.33  240.30+13.73  10.00+0.90
120 231.20+16.25 172.60+12.73 4.42+0.16 1.67+0.06 3.95+0.43 4.73£0.20 249.80+12.09  12.92+0.87
180 203.70+15.13 174.50+15.42 4.42+0.29 1.69+0.10 3.95+0.47 5.08+0.56 271.10+28.49  14.33+2.31
240 239.50+14.90 170.10+12.71 4.28+0.15 1.61+0.05 3.86:+0.40 442+0.15 23570+13.63  13.92+2.09
P 0.129 0.801 0.874 0.828 0.545 0.641 0.362 0.115
Source x Level Interaction
nor O 184.50+27.96 180.80+12.43 4.48+0.15"° 1.70+0.10* 4.39+0.78 5.17+0.31 276.20+28.11  12.00+2.31
a 60  174.50+10.99 196.50+19.90 4.92+0.18" 1.88+0.10 3.50+0.55 5.17+0.48 241.80+11.95  10.17+0.98
gic 120  191.70+19.02 150.70+13.36 4.40+0.23"° 1.58+0.10% 3.18+0.48 4.60+0.25 242.00£14.10  12.83+1.58
Mn 180 177.00+15.65 204.30+16.44 5.08+0.17° 1.88+0.07° 4.48+0.56 6.00+1.00 297.30+35.43  12.83+1.94
240 220.20+14.26 170.50+19.77 4.05+0.14%¢ 1.55+0.04% 4.13+0.55 433+£0.21 224.00+16.44  10.17+1.64
orga 0 21420£19.64 167.30+16.82 4.52+0.19"8 1.68+0.12%* 4.75+0.92 4.17+0.17 315.00427.65  9.50+1.20
a_g 60  229.70+19.00 183.20+15.02 3.65+0.36° 1.38+0.14° 3.66+0.78 4.83+0.48 238.80+26.19  9.83+1.60
gic 120 270.70+13.27 194.50+18.50 4.43+0.24"8 1.75+0.07% 4.59+0.60 4.83+£0.31 257.50£20.50  13.00+0.93
Mn 180 23030+21.87 144.70+20.48 3.75+0.405¢ 1.50+0.14% 3.50+0.71 4.17+0.17 244.80+45.17  15.83+4.34
240 258.80+24.99 169.70+17.89 4.52+0.23"8 1.67+0.08%° 3.55+0.64 4.50+0.22 247.30422.21  17.67+3.30

P 0.755 0.073 0.001 0.013 0.344 0.242 0.190 0.146

ABCMeans within the same column with different superscripts are significantly different at (P<0.01).
#>t\Means within the same column with different superscripts are significantly different at (P<0.05).

diet containing 60 and 180 mg kg™ Mn in inorganic
form was not significantly different from those of quail
fed with diet containing Mn at 0 mg kg™ level of both
sources (control groups), it is significantly (P<0.01)
higher than the quail fed with diet containing 240 mg

Blood glucose is regulated by nutrition, breakdown
of glycogen and gluconeogenesis and is an essential
energy source for almost every cell in the body. Many
enzymes activated by manganese (hydrolases and kina-

ses) play an important role in cabohydrate, amino acid
and cholesterol metabolism. Pyruvate carboxylase that
is an enzyme containing Mn and phosphoenolpyruvate
carboxykinase (PEPCK) that is an enzyme by activated
Mn are critical enzymes in gluconeogenesis
(McDowell, 2003, Higdon, 2001). That increase the
activity of these enzymes by organic Mn may be pos-
sible reason for organic Mn to increase blood glucose
levels. That organic

Mn stimulates the glucose synthesis (gluconeogenesis)
from glucogenic amino acids in the liver may also be a
possible reason for the decrease in blood serum total
protein and alanine levels.

Interactions having formed from combinations of
different levels of inorganic and organic Mn did not
significantly affect other parameters except serum TP,
albumin and Ca levels. Although the serum TP content
(4.92 and 5.08 g dL, respectively) of quail fed with

kg (4.05 g dL™) in inorganic form and 60 mg kg*
(3.65 g dL™) and 180 mg kg (3.75 g dL™) in organic
form.

The serum TP content (3.65 g dL™) of quail fed
with diet containing 60 mg kg Mn in organic form
was significantly (P <0.01) lower than the control and
all other groups except groups fed with diet containing
240 mg kg'in inorganic form and 180 mg kg™ in orga-
nic form.

Although the serum albumin level of quail fed with
diet containing 180 mg kg™ Mn in inorganic form was
not different from those of quail fed with diet contai-
ning Mn at 0 mg kg™ level of both sources, it is signifi-
cantly (P<0.01) higher than those of quail fed with diet
containing 120 and 240 mg kg in inorganic form and
60 and 180 mg kg in organic form. Although the
albumin level of quail fed with diet containing 60 mg
kg™ Mn in organic form was lower (P>0.05) than those
of quail fed with diet containing Mn at 0 mg kg™ level
of both source, it was significantly (P<0.05) lower
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groups fed with diet containing 60 and 180 mg kg™ Mn

in inorganic form and 120 mg kg™ Mn in organic form.

Table 5.
The effects of dietary manganese source and levels on the some serum minerals of breeder quail (meanzstandart error)
Ca P Mg
Treatmens (mg/dI) (mg/dl) (mg/d)
Sources
Inorganic Mn 25.58+0.613 12.76+0.393* 7.21£0.170
Organic Mn 24.67+1.015 9.50+0.399° 6.68+0.226
P 0.449 0.000 0.075
Levels (mg/kg)
0 27.05+1.373 12.21+0.530 7.59+0.181
60 23.39+1.690 11.09+0.902 6.90+0.439
120 24.66+0.797 10.54+0.597 6.84+0.252
180 25.30+1.583 11.31+1.129 6.87+0.415
240 25.03+1.017 10.50+0.606 6.54+0.210
P 0571 0.165 0.149
Source xLevel Interaction
0 25.62+1.905% 12.88+0.539 7.46+0.325
60 26.50-+0.888% 13.38+0.874 7.64+0.255
Inorganic Mn 120 23.68+0.688% 11.78+0.718 6.61+0.344
180 28.23+1.459° 14.15+1.338 7.58+0.504
240 24.02+0.948% 11.58+0.426 6.77+0.332
0 28.48+1.960° 11.53+0.874 7.710.179
60 20.80+2.801° 8.80+0.845 6.16+0.750
Organic Mn 120 25.63+1.395% 9.30+0.660 7.08+0.373
180 22.37+2.336% 8.47+0.765 6.17+0.552
240 26.05+1.800% 9.42+0.982 6.30+0.247
P 0.025 0.132 0.204

~BMeans within the same column with different superscripts are significantly different at (P<0.01).
*bMeans within the same column with different superscripts are significantly different at (P<0.05).

The serum Ca level of quail fed with diet contai-
ning 60 mg kg™ Mn in organic form was found to be
significantly (P<0.05) lower than quail fed with diet
containing 0 mg kg™ Mn in organic form and 180 mg
kg™ Mn in inorganic form. In chickens, approximately
25% of Ca in blood is present in the form of free-
ionized Ca2+ ion, the remaining part is present depen-
ding on the proteins such as albumin and also some
part is present in chelated form with citrate and phosp-
hate. Many pathological or non-pathological conditions
can significantly affect blood Ca level. However, the
main determinant of the amount of serum bound Ca is
serum proteins (Klasing, 1998; Leeson and Summers,
2001). Since the level of Ca in blood is directly related
to the level of albumin (Tully et al., 2000), in the pre-
sent study, the possible reason of Ca level in blood
with diet containing 60 mg kg™ Mn in organic form to
be significantly lower (P<0.05) than the group (control)
fed with diet not containing additional Mn may be that
blood total protein and albumin level is lower than the
control group with the same diet.

In general, blood values obtained in the present
study are consistent with the values reported for laying
hens (Altintas and Fidanci, 1993), but some of the
results are not consistent with the literature reports.
Dikmen et al. (2015) reported that, in contrast to pre-
sent study, diets containing zinc and manganese in the
form of amino acid chelate at 1.0, 2.0 and 4.0 g kg™
level forold chickens did not significantly affect plasma
glucose, total protein, Ca, P levels. However, these
researchers reported that the treatments did not signifi-

cantly affect plasma total cholesterol levels, which is
consistent with the present study results. Attia et al.
(2011) reported that diets containing organic (bioplex
Cu-lysine) and inorganic (CuSQ,4.5H,0) copper at 60
and 120 mg kg™ levels for breeder laying chickens did
not significantly affect plasma albumin and triglyceride
levels but plasma total protein and globulin levels with
diet containing 120 mg kg™ copper in inorganic form
andtotal cholesterol level with diet containing 60 mg
kg™ copper in organic form were significantly (P<0.05)
lower in other groups. Seyfori et al. (2018) reported
that serum total protein, albumin, cholesterol, iron,
manganese and magnesium levels werenot affected at
ostrichs to which chelate trace mineral (Fe, Zn, Mn,
Cu) at different levels were given in drinking water but
the serum triglyceride level at the group to which 2 g /
day /animal organic trace mineral were given were
significantly (P<0.05) higher than the control group.

As mentioned above, there are differences between
the results of the present study and the results obtained
from other studies in terms of various characters. Pos-
sible reasons for these differences in the results may be
differences in the species, genotype and age of the
animals used in the study, the size of the animal's body
trace mineral deposits before experiment, the trace
element levels of the basal diets used in the study, the
stability of the trace mineral resources and the diffren-
ces at the level of antagonists present in diet as well as
the amounts used in the diet (Xiao et al., 2015, Leeson,
2009; Richard et al., 2008; Spears and Hansen, 2008;
McDowell, 2003; Cao et al., 2002).
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As a result, it was observed that for breeder quail,
diets containing approximately 22 mg kg™ Mn (21.56
mg kg™ found in the analysis) based on corn+soybean
meal were sufficient in terms of other performance and
reproduction characteristics except egg weight and
hatching weight but Mn requirement for maximum egg
weight and hatching weight were higher. It was obser-
ved that addition of 60 mg kg™ Mn in inorganic form to
diets of breeder quail is sufficient for maximum egg
weight and hatching weights.
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In this study examined that PTO power and torque values, tractor hourly fuel
consumption and tractor specific fuel consumption of three tractors with differ-
ent nominal loads driven with a 540 and 540E min-1 power take-off (PTO) and
a centrifugal pump with a reduction gear.

A 150 mm intake line with 1/4 transmission system driven with a PTO, hori-
zontal shaft snail type centrifugal gear pump with 125 mm nominal diameter
with outlet line was used in the study. The pump was driven by three different
power tractors (New Holland TD65D, TD90D and TD110D) under laboratory
conditions with 540 and 540E PTO options. The pump was operated at con-
stant shaft speed (2160 min™) during all tests.

PTO torque, PTO power, fuel consumption and specific fuel consumption
parameters were determined for both PTO applications in the experiments. The
pump operations in all three tractor revealed that there was no change in PTO
torque values as a result of experiments carried out with 540 and 540E rpm
while the values fuel consumption in the 540E rpm application (14% for
TD110D tractor, 34% for the TD90D tractor, 11% for the TD65D tractor) and
specific fuel consumption (17% for the TD110D tractor, 36% for the TD90D
tractor, 13% for the TD65D tractor) were less than the values in the 540 rpm
application. This is the result of the application of different engine speeds for
the two PTOs.

Taking all parameters into account, it has been concluded that the 540E appli-
cation provides certain advantages in terms of fuel consumption for many tools
and machines operated with PTO compared to the 540 application. According
to this result, the 540E application is proposed as an important alternative to
the 540 application for tools and machines of similar capacity and specifica-
tions used in this study.

1. Introduction

Power and energy resources are necessary to oper-
ate tools, machines and facilities used in agricultural
activities. The most important component of the irriga-
tion pumping unit, which has a significant share in the
activities carried out to increase agricultural produc-
tion, is the pumping unit. At the top of the operating

* Corresponding author email: yusufoglu42@hotmail.com
*Summarized from the master's thesis with the same title
prepared by Agricultural Engineer Oktay CIFTCI in Selguk
University Institute of Sciences Institute of Agricultural
Machinery and Technology Engineering Department.

expenses that constitute 85% of the total inputs in irri-
gation pumping plants is energy input (Calisir, 2007).

Nowadays, pumping plants (pump) are usually
driven with electric energy. Where electrical energy is
not available, fixed or mobile thermal motors are used.
When mobile thermal engines are mentioned, the first
thing that comes to mind is tractors.

The power generated in the tractor engine is known
as drive, hydraulic and PTO power. The power ob-
tained should be sufficient to meet the needs of the
agricultural equipments and machines used with the
tractor. Otherwise, more energy will be needed to
complete the process. The tractor will need to consume
more fuel in order to meet this energy. Carrying out
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agricultural activities by a tractor with a wide working
range and low fuel consumption is prioritized.

It is necessary that the torque, the number of revo-
lutions and the power values required by PTO driven
engines to perform their normal functions and be used
efficiently must be provided by the PTO. Although
each of the agricultural machines driven by tractor PTO
is designed taking into account the standard PTO
speed, they require different levels of torque and power
values to be able to operate effectively. Operating ma-
chines with very low torque requirements in the stand-
ard cycle with the same engine drive consumes unnec-
essary energy and therefore causes high fuel consump-
tion (Atal, 2006).

Tractors were initially manufactured with only 540
rpm PTO. Subsequently, tractors were developed that
can provide a number of revolutions in different stand-
ards such as 750 and 1000 rpm. The new generation
tractors are equipped with 540E and 1000E rpm, also
known as economical PTO revolutions, as well as
standard revolutions of 540 and 1000 rpm. Transmis-
sion systems, which can achieve the same number of
spindle revolutions at lower engine revolutions, have
been developed for this purpose.

The difference in engine speeds that enable the 540
and 540E applications result in savings in terms of
tractor fuel consumption. However, the level of savings
that may arise between these two applications needs to

Table 1

be known for different loading and operating condi-
tions (Sumer et al., 2010a).

The objective of this study was to determine the
differences between 540 and 540E options on PTO
driven a centrifugal pump operation. for this purpose
PTO power and torque values, fuel consumption and
specific fuel consumption of three tractors with differ-
ent nominal loads driven with a 540 and 540E d/d PTO
and a centrifugal pump with a reduction gear were
examined in this study. Experiments have been carried
out in a laboratory to determine the differences be-
tween 540 and 540E applications for this purpose.

2. Materials and Methods

Material

The experiments were carried out in the laboratory
of S.U. Agricultural Engineering and Technology En-
gineering Department of the Faculty of Agriculture. A
150 mm intake line with 1/4 transmission system driv-
en with a PTO, horizontal shaft snail type centrifugal
gearmotor pump with 125 mm nominal diameter with
outlet line was used in the experiments. The test pump
was operated by three agricultural tractors: New Hol-
land TD65D, New Holland TD90D and New Holland
TD110D.

Some technical features of the tractors used in the
experiments are given in Table 1

Some technical features of the agricultural tractors used in the experiments

TRACTOR
Model TD65D
Maximum Power (HP) 65
No. of cylinders / Aspiration (unit) 8/ Turbo Inter-
cooler

Cylinder Volume (L) 2,9
Maximum Torque (Nm) 261
Engine speed Obtained with Max-
; 1400
imum Torque (rpm)
PTO revolution (rpm) 540-540E
Engine speed & 540 rpm PTO

. 2199
revolution (rpm)
Engine speed & 540E rpm PTO 1535

revolution (rpm)

NEW HOLLAND NEW HOLLAND NEW HOLLAND

TD90D TD110D

88 110

4 [ Turbo Inter- 4 [ Turbo Inter-
cooler cooler

3,9 3,9

358 430

1400 1400
540-540E 540-540E
2199 2199

1535 1535

Method

The experiments were initiated after preliminary prepa-
rations and calibration were completed. The engine was
run idle for 10 minutes to reach operating temperature
before the values were taken. The tractors were opera-
ted at 540 and 540E (PTO) applications while the
pump was kept at 2160 rpm during the experiments.

The measurements were made at seven different flow
rates of the pump for which the flow rate was adjusted
with an electromagnetic flowmeter (Model: S-MAG
100-125, Working range: 1-440 m3/ h). The measure-
ments were started after the pump entered the regime.

The engine speeds (n,,; min™) of the tractors were
determined from the tractor speed indicator, PTO speed
(nero; min™) and torque (M; (Nm) torquemeter (brand:
Datumelectronics, measurement range: 0-1800 Nm,
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540/1000 min™) and fuel consumption (B, L/h) for
tractors) were measured simultaneously with the fuel
meter (Aquametro brand, digital display, 4-20 mA
output value, 1-80 L/h measurement range) in this
study. Measurements were measured at seven separate
flows (Q, m*h™) and at least one minute with a torque
meter with hundreds with at least eight repetitions with
a fuel meter.

Tractor power output (Npro; kW), specific fuel con-
sumption (L/kWh) and load ratio (YO%) were calcula-
ted with the following equations. N, the tractor indica-
tes the nominal power.

NPTO: (n*M) /9550

be= B/Npro

YO = ((Npro*1,36)/N,)*100

Statistical analyzes were performed using the Tukey method
in Minitab 16 package program.

3. Findings and Discussion

Torque and Power

The pump was driven by the tractor with a fixed
PTO speed (540 rpm). Therefore, the pump shaft
torque and the pump shaft power values were the same
for all three tractors for the 540 and 540E PTO applica-
tions. For this reason, the flow-torque and flow-power
variation values of 540 rpm PTO combination is given
in Figure 1 and the flow-power variation of 540E rpm
PTO is given in Figure 2.

540 PTO
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E :
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Figure 1

Flow-torque variations at 540 PTO of different tractors
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Figure 2

Flow rate-power variations of different tractors at
540E PTO

An examination of Figure 1 and Figure 2 reveal that
the torque values and power changes of the flow rate
function are coincide and the graphs are similar to each
other in three tractors. The reason for this is that the
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PTO rpm, which is one of the two basic components of
the PTO power in all experiments, was kept constant
during all the experiments. The drop in the torque and
power after a point despite the increase in pump power
can be attributed to the pump being a mixed flow
pump. An examination of Figure 2, the power drop in
the 65 HP tractor is due to the inability of the tractor to
produce the power that the pump needs after a point.

Fuel Consumption
The relationship between tractor power, hourly fuel
consumption and flow rate in both 540 and 540E PTO
applications is shown in Figure 3 and Figure 4, respec-
tively. The statistical analysis results are given in Table 2.

Table 2
Hourly fuel consumption statistical analysis results

Source DF MS F

Tractor 2 38,453 16,24**

PTO 1 109,646 46,32**
Trac- -
torxPTO 2 16,032 6,27

Error 120 2,367

Total 125

**p<0.01

Trac-

tor/Pto 540 540E Average
TD110D 10,569+1,477°%  9,237+1,546°°  9,903+1,639 ©
TD90D 12,888+1,659*  9,610+1,4745C  11,249+2270 #
TD65D 9,891+1,574 8¢ 8,904+1,492¢  9,398+1,595 B
Average 11,116+2,016 *  9250+1,508 °  10,183+2,005

The statistical difference does not matter between the averages
shown with the same letters.

540 PTO

18
16
14

12
10

<
~
3 ~—110Hp
[41]
6 ~E-90HP
! 65 HP
2
0

0 50 100 150 200 250 300

Q(m3/h)

540 PTO

18

16
14
12
10

=
~
= g ——11086G
<]
6 =B=90BG
4 65BG
2
0
0 50 100 150 200 250 300
Q(m3/h)
Figure 3

Relation of flow- fuel consumption at 540 PTO
speed of different power tractors

When Figure 3 is examined, it is seen that, in the
540 PTO application, the flow rate of fuel consumption
rises to 250 m°h™* and decreases after this value. This is
due to the fact that the pump is a mixed flow pump, as
explained above and requires a lower torque after a
flow rate of 250 m°h™ at constant speed. This decrease
in torque requirement also causes the consumption of
fuel to decrease.

The most noteworthy point here is that the TD90D
tractor consumes more fuel per unit time than the
TD110D tractor at the same flow rates. It can be assert-
ed that although the same engine was used in both
tractors, the TD110D tractor was powered by a fuel
pump and other technical adjustments.

Although the same moto-run is used on both trac-
tors, it is thought that technological changes made in
the TD110D tractor (fuel pump, pressure, compression
ratios, etc.).

540E PTO
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~
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Figure 4

Relation of flow- fuel consumption at 540E PTO
cycle of different tractors

When Figure 4 is examined, it is seen that the rela-
tion of flow- fuel consumption in the application of
540E rpm PTO is also in accordance with the flow-
torque curve given in Figure 1. However, the difference
between the curves is not as great as in the 540 rpm
PTO application. This can be attributed to the fact that
the 540 rpm PTO application is 37.5% higher than the
540E rpm PTO application. While the 540 rpm PTO
cycle operates with an engine at 2199 min™, the 540E
PTO rpm operates at 1535 min™.

In the analysis of Table 2, the variance analysis re-
sults showed that the effect of the tractor PTO on the
hourly fuel consumption was significant (P <0.01).

The torque values of all three tractors vary depend-
ing on the increase in load steps applied to the PTO. In
other words, increasing the power value while keeping
the PTO speed constant leads to an increase in the
moment value. The torque curves for the 540 and 540E
rpm processes in each tractor are coincident. The rea-
son for this is that although PTO speeds are fixed for
both operations the engine speed is different (Sumer et
al., 2010b).

The fuel consumption changes of the TDG65D,
TD90D and TD110D tractors at 540 and 540E PTO
speeds are given in Figures 5, 6 and 7, respectively.

TD65D
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Figure 5

Relation of the flow-hourly fuel consumption of the
TD65D tractor at 540 and 540E PTO cycles
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Relation of the flow- fuel consumption of the
TD90D tractor at 540 and 540E PTO cycles
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Relation of the flow-hourly fuel consumption of the
TD110D tractor at 540 and 540E PTO cycles

An examination of Figure 5, Figure 6 and Figure 7
reveals that all three tractors consume more fuel in the
540 PTO application per unit time than the 540E PTO
application under the same flow conditions. This can
be attributed to the fact that the engine speed (2199
min™) of the 540 PTO application is higher by 37.5%
than the engine speed (1535 min™) of the 540E PTO
application, as explained above.

The 540E application has a 30% lower fuel con-
sumption on average than the 540 application. As the
loads increase, the fuel consumption difference be-
tween the two applications increases. This difference
stems from the fact that the 540E rpm PTO transmi-

sion is achieved at 1715 min™ engine speed and the
540 rpm PTO transmission at 2200 min™ engine speed
(Atal, 2006, Ozgiir, 2009, Sumer et al., 2010b).
Similarly; Atal 2006 determined that the 540E d /
min application had lower fuel consumption values
than the 540 d / min application, depending on the
load. This difference in fuel consumption is about 30%
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on average, which means that the difference is due to
the 540E rpm tail spindle being delivered at 1715 rpm
engine speed and 540 rpm tail spindle output at 2200
rpm engine speed. Sumer et al. 2010b have come to the
conclusion that the 540E PTO is advantageous in terms
of fuel consumption especially when they are installed
by hand. In 2009, the authors noted that significant
increases in hourly fuel consumption due to increased
tractor tailpipe load were reduced at similar rates in
specific fuel consumption.

However, the greatest difference in fuel consump-
tion in the 540 application was determined in the
TD90D tractor while the least difference was observed
in the TD65D tractor.

When Figure 5 (TD65D) and Figure 7 (TD110D)
are examined, the higher the engine power, the higher
the fuel consumption is compared to the 540E PTO
application in the constant debide 540 PTO application.

An examination of Figure 5 (TD65D) and Figure 7
(TD110D) reveals that as the engine power increases
the 540 PTO application has a higher hourly fuel con-
sumption in fixed flow compared to the 540E PTO
application. Figure 6 (TD90D) and Figure 7 (TD110D)
indicate that compared to the TD110D engine, TD90D
engine power has a higher hourly fuel consumption at
fixed flow in the 540 PTO application compared to the
540E PTO application. The reason for this is that, as
emphasized earlier, the same engine is used in both
tractors but the difference is generated with the techno-
logical interventions in the TD110D engine.

The reason for this is that, as emphasized earlier,
technological changes in the TD110D tractor (fuel
pump, pressurizer, compression ratios, etc.) are consi-
dered to be due to the same engine used in both trac-
tors.

The relationship between tractor power-load ratio-
fuel consumption in 540 PTO and 540E PTO applica-
tions of the tractors is given in Figure 8 and Figure 9.
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Relation of Tractor load ratio- fuel consumption of
different power tractors at 540 PTO
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Relation of Tractor load ratio- fuel consumption of
different power tractors at 540E PTO

An examination of Figures 8 and 9 indicates that
the fuel consumption value increases as the load ratio
(relative to the maximum load value) increases with
respect to the tractor load ratio - fuel consumption in
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the 540 and 540E PTO applications of different power
tractors. Depending on the load, however, the increase
in fuel consumption varies from small to large com-
pared to the tractor power. So while the smallest in-
crease is in the TD65D tractor, the biggest increase is
in the TD110D tractor. What is noteworthy here is that
in the 540 PTO application, the highest fuel consump-
tion at the same load value occurs in the TD90D tractor
while the highest fuel consumption at the same load
value occurs in the TD110D tractor in the 540E PTO
application.

The reason for this may be that the TD90D tractor's
fuel consumption difference in the 540 and 540E rpm
PTO applications is more than the fuel consumption
difference in the 540 and 540E rpm PTO applications
of the TD110D tractor.

Specific Fuel Consumption
As a result of the experiment, the relationship between
tractor power, flow rate and specific fuel consumption
in both 540 and 540E PTO applications is shown in
Figure 10 and Figure 11 respectively. Statistical analysis

results are given in table 3.

Table 3
Specific fuel consumption statistical analysis results
«“ DF MS F
Tractor 2 0,045030 165,36**
PTO 1 0,150006 550,87**
TractorxPTO 2 0,019241 70,66**
Error 120 0,000272
Total 125
**p<0.01
o o 540 540E Average
TD110D  3630:0.02159  031110,00959  0.3371%0,03097
TD90D 04416+0,02903  03238+0.01144  03827+0,6345
TD65D 03379£0,00986  0.3192+0,02024  0.3463+1,595
Average 03808+0,04934  0.3118+0,01289 8,346310,0499

The statistical difference does not matter between the avera-
ges shown with the same letters.
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Relation of flow-specific fuel consumption at 540E
PTO cycles of different power tractors

An examination of Figure 10 reveals that as the
flow rate increases in the 540 PTO application, the
specific fuel consumption values drop until a certain
point (approx. 250 m3 / h) and then suddenly rise.
Specific fuel consumption values at all flow rates were
observed from small to large in 65, 110 and 90 HP
tractors, respectively.

In the analysis of Table 3, the results of the varian-
ce analysis showed that the effect on the specific fuel
consumption of the tractor PTO engine was significant
(P <0.01).

As a result of the step-by-step loading of three trac-
tors with a PTO dynamometer, the specific fuel con-
sumption decreased as the load increased in all three
tractors (Sumer et al., 2010b).

Similarly, Sumer et al. In 2010b, they found that the
three tractors in the study performed a step-by-step
loading with a PTO dynamometer and the specific fuel
consumption decreased as the load increased in all
three tractors.

When Figure 11 is examined, it is seen that in the
540E PTO application and all flow values have similar
relationships with the 540 PTO application in specific
fuel consumption values. However, the difference
between the specific fuel consumption values of the
tractor powers in the 540E PTO application was on a
lower level. It can be asserted that this is related to the
severity of the fuel consumption values corresponding
to tractor engine speeds.

The most noteworthy point that is revealed both
figures are studied together is that the specific fuel
consumption value of the TD90D tractor was higher
than that of the TD110D tractor at the same flow rates.
The reason for this is that the fuel consumption value
of the TD90D tractor is higher than the hourly fuel
consumption value of the TD110D tractor.

Specific fuel consumption changes manifested by
the flow rate dependent 540 and 540E PTO applica-
tions of the TD65D, TD90D and TD110D tractors are
given in Figure 12, Figure 13 and Figure 14, respec-
tively
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Relation of flow-specific fuel consumption at 540
and 540E PTO cycles of the TD65D tractor
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Relation of the flow-specific fuel consumption of
the TD9O0D tractor in the 540 and 540E PTO cycles
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Relation of the flow-specific fuel consumption at
540 and 540E PTO cycles of the TD110D tractor

When Figure 12, Figure 13 and Figure 14 are exam-
ined, it is seen that the specific fuel consumption val-
ues of 540 PTO application are higher than those of
540E PTO application under the same flow conditions
in all three tractors. This may be attributed to the fact
that the engine speed of the 540 PTO application is
higher than the engine speed of the 540E PTO applica-
tion. Furthermore, the biggest difference in the maxi-
mum specific fuel consumption was noted in the
TD90D tractor in the 540 application compared to the
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540E PTO application and the least difference was
observed in the TD650D tractor.

When Figure 12 (TD65D) and Figure 14 (TD110D)
are examined, it is seen that as the engine power in-
creases, the specific fuel consumption values are higher
in the 540 PTO application than in the 540E PTO ap-
plication. When Figure 13 (TD90D) and Figure 14
(TD110D) are examined, it is observed that the specific
fuel consumption values are higher in the TD90D trac-
tor compared to the TD110D tractor in both the 540
PTO application and the 540E PTO application. The
reason for this is that, as emphasized earlier, the same
engine is used in both tractors but the difference is
generated with the technological interventions in the
TD110D engine.

4. Conclusions and Recommendations

At the same flow rates, the hourly fuel consumption
in 540E PTO cycle is 13-22%, 30-40% and 7-15% less
than in the TD110D, TD90D and TD65D tractors than
the hourly fuel consumption in the 540 PTO cycle,
respectively.

In all three tractors, both the 540 PTO and the 540E
PTO increase the load ratio, resulting in increased fuel
consumption. Increases due to load factor are more in
the 540 PTO application than in 540E PTO application.

Operating the TD65D, TD90D and TD110D trac-
tors in the 540E PTO mode resulted in a much lower
specific fuel consumption than in the 540 PTO mode.

Agricultural tools and machines operating on the
tractor's tail spindle must not be driven by tractors
capable of producing much more power than necessary.
It is more economical to operate PTO driven machines
standard (540 rpm) spindle revolving tools and ma-
chines with 540E rpm rather than 540 rpm.
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Gelis tarihi: 06.04.2017 Et, viicudun besin ihtiyacin1 kargilamak {izere tiiketilen gida maddelerinden biridir.
Kabul tarihi: 09.05.2017 Insanlar, et elde etmek amaciyla hayvanlardan yararlanmaktadir. Bu sebeple ¢ok eski

zamanlardan beri si181r, koyun, tavuk gibi evcil hayvanlar kesilerek; geyik, ceylan gibi
yabani hayvanlar ise avlanarak etinden yararlanilmaktadir. Canlilarin 6ldiiriilmesini

Anahtar Kelimeler: uygun goérmemelerinden Gtliri bazi  dinler ve felsefi akimlar et yemeyi

Et yasaklamiglardir. Islam Dini’nde ise, baz1 siirlamalar diginda et ve diger hayvansal
Hayvan kesimi gidalarin tiiketilmesine izin verilmistir. Kur’an’a gére yasakli gidalar yalnizca domuz
Bayiltma eti, akmis kan, Allah’tan baskasi adina kesilen hayvanlar ve 6lmiis hayvan etidir.
Mekanik kesim Kesilmeden &lmiis bir hayvanin etinin yasaklanmis olmasmdan 6tiirii hayvan kesimi

icin gerekli kurallar, her zaman i¢in 6nemli fikhi konulardan biri olmustur. Hayvan
kesiminde ii¢ temel kosul bulunmaktadir. Bunlardan ilki bizzat kesim islemi ile
ilgilidir. Tkincisi kesimi gerceklestiren kisi ve iiiinciisii kesim islemi esnasinda
besmele ¢ekilmesi ile ilgilidir. Bu ¢alismada, Kur’an’da adi gecen yasakli hayvansal
gidalardan bahsedilmis ve Islami usulle hayvan kesimi igin gerekli ii¢ temel sart
hakkinda agiklamalar yapilmistir. Bunun yani sira bayiltma ve mekanik kesim gibi
bazi modern kesim metotlart ile ilgili teknik bilgiler verilmis ve bu metotlar hakkinda
bildirilen dini goriislerden s6z edilmistir.

Stunning Technics and Mechanical Slaughter Methods Applied in Animal
Slaughter and Halal Slaughter
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Meat immemorial. Some religions and philosophical movements have forbidden to eating

meat because of that they have disapproved of killing living creatures. Except for
some restrictions, The Islam has been permitted eating meat and other foods of
animal origin. According to the Qur’an the only foods forbidden are pork, flowing
blood, animals dedicated to other than Allah and meat of dead animals. Because the
meat of animal which had died before slaughter is prohibited, rules for animal
slaughter have always become one of the most important topics of Islamic
jurisprudence. There are three basic pre-requisites in animal slaughter. The first of
these pre-requisites relates to the process of slaughter itself. Second one relates to the
slaughterer and third one relates to reciting Basmalah at the time of slaughtering
process. In this review it was described forbidden foods of animal origin that are
mentioned in Qur’an and it was explained in detail the three basic requirements of
Islamic procedure for animal slaughter. In other respects, it was given technical
information and made a mention of religious views about some modern slaughter
methods such as stunning and mechanical slaughter.
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1. Giris

Biiylime ve yasamin siirdiiriilebilmesi amaciyla
insanlarin ihtiya¢ duydugu gida gruplarindan biri olan
etin elde edilebilmesi igin tarih boyunca hayvanlardan
yararlanilmistir (Heyet, 2007). Bu konu ile ilgili dinler
ve felsefi akimlar tarafindan farkli diislinceler
benimsenmistir. Ornegin, Brahmanlar ve baz filozoflar
genellikle hayvanin da insan gibi can tasidigini ve bu
cana kiymaya kimsenin hakki olmadigin1 kabul ederek
hayvan  kesmeyi, hayvan eti yemeyi haram
saymaktadir. Ote yandan, yeme i¢me sinrmi
gereginden fazla genis tutanlar da mevcuttur. Bu iki
asir1 ug arasinda kalan ve orta yolu benimseyen gors,
mesru yoldan elde edilen temiz ve faydali seyleri helal
kilan Islamiyet’e ait olmustur (Karaman, 2001).

Yukarida bahsi gegcen helal kavrami, dini
terminolojide “dinen izin verilmis” demek olup zitt,
“dinen yasaklanmig” anlamma gelen haram terimi ile
ifade edilmektedir (Okur, 2009). Hayati faaliyetlerini
ifa ederken helal kurallar cergevesine dikkat eden
Miisliimanlar i¢in 6zellikle gidalar konusunda helal ve
haram kavramlar1 olduk¢a 6nemlidir (Tekle ve ark.,
2013).

Bu c¢alismada 6ncelikle Kur’an-1 Kerim’de haram
oldugu bildirilen hayvansal gidalara kisaca deginilecek
ve hakkinda yasaklama olmayan hayvanlarm Islami
usule gore kesilmeleri icin gereken sartlar ile ilgili
temel bilgiler verilecektir. Son olarak bayiltma ve
mekanik kesim olmak {izere hayvan kesimi ile alakali
iki giincel konu iizerinde durulacak, gerekli teknik
aciklamalara yer verildikten sonra uzmanlar tarafindan
yapilan dini degerlendirmelerden s6z edilecektir.

2. Ayetlerle Haram Kilinmis Hayvansal Gidalar

Konu ile ilgili ayetler g6z Oniine alindiginda
Kur’an-1 Kerim’de yasaklanan tek hayvanin domuz
oldugu goriilmektedir. Diger yasaklar daha ¢ok
hayvanm 6liim sekli, kesim usul ve amaciyla alakalidir
(Sener, 1998). Domuz ve diger yasakli hayvansal
gidalarin zikredildigi ayetler mealen soyledir:

“Allah, size ancak les, kan, domuz eti ve Allah’tan
bagkasi adina kesileni haram kildi. Ama kim mecbur
olur da, istismar etmeksizin ve zaruret Olglisiinii
asmaksizin  yemek zorunda kalirsa, ona gilinah
yoktur...” (Bakara 2/173)

“Olmiis hayvan, kan, domuz eti ve Allah’tan
baskasi adina bogazlanan, (heniiz can1 ¢ikmamis iken)
kestikleriniz hari¢; bogulmusg, darbe sonucu olmiis,
yiiksekten diiserek Olmiis, boynuzlanarak oOlmiis ve
yirtict bir hayvan tarafindan pargalanmis hayvanlar ile
dikili taslar tizerinde bogazlanan hayvanlar, bir de fal
oklartyla kismet aramaniz size haram kilindi...”
(Maide 5/3)

“De ki: Bana vahyolunan Kur’an’da bir kimsenin
yiyecekleri arasinda les, akitilmis kan, domuz eti —ki 0
sliphesiz necistir- ya da Allah’tan baskasi adina
kesilmis bir (murdar) hayvandan bagka haram kilinmis
bir sey bulamiyorum...” (En’am 6/145)

“Allah, size ancak les, kan, domuz eti ve Allah’tan
bagkas1 adina kesileni haram kildi. Ama kim mecbur
olur da, istismar etmeksizin ve zaruret Olgiisiini
asmaksizin yemek zorunda kalirsa siiphesiz ki Allah
cok bagislayandir, ¢ok merhamet edendir.” (Nahl
16/115)

Kur’an-1 Kerim’de haram kilinan hayvansal gidalar
“akmis kan”, “domuz eti”, “Allah’tan baskasi adina
kesilen hayvanlar” ve “6lmiis hayvan (meyte)” olmak
lizere dort ana gruba ayirarak incelemek miimkiin
olmaktadir (Karaman, 2001).

2.1. Akmus Kan

Kur’an-1 Kerim, eti yenenler grubunda bile olsa
canli veya 6l hayvanin viicudundan akip ayrilmis olan
kanin icilmesi veya yenmesini haram kilmistir (Maide
5/3). Bilindigi ftizere kesilen kasaplik hayvanlarin
olimii kan kaybina bagh olarak gerceklesmektedir.
Ancak en etkili kanatma uygulandif: takdirde dahi bir
miktar kan viicut igerisinde kalmaktadir (Giirbiiz,
2011). Et igerisindeki damarlarda kalmis olan bu kan,
et hiikkmiinde olup tiiketilmesinde bir sakinca
bulunmamaktadir (Bakara 2/173).

2.2. Domuz Eti

Kur’an’da haram olarak zikredilenler igerisinde
Miisliimanlarin en ¢ok sakindiklart gida, Steden beri
domuz ve domuz mamulleri olmustur (Okur, 2009).
Buna kargin ozellikle iiretim maliyetinin disiikligi
sebebiyle gilinlimiizde pek ¢ok gidanm fretiminde
domuz ve domuz iiriinleri, gida katki maddesi olarak
yayginca kullanilmaktadir (Calis, 2010). Bu gibi katki
maddelerini iceren gidalar1 tiiketmenin dini hiikkmi
degerlendirilirken, ozellikle istihale yaklasimindan
sikca soz edilmektedir. Gidalar igin istihale kavramu,
kisaca haram bir gidanin sekil ve mahiyet degisikligine
ugrayarak helal bir gidaya doniismesi olarak ifade
edilmektedir (Calis, 2010). Bir maddenin istihale
gecirmis olup olmadiginin tahlili ise laboratuvar
kosullarinda gerceklestirilmektedir. Istihale hususunda
mezheplerin farkli yaklasimlar1 vardir. Hanefi ve
Maliki goriisiine goére domuz gibi necis bir kaynaktan
elde edilen madde istihale gegirir ve Ozellikleri
itibariyle yeni bir maddeye doniislirse onu tiiketmek
caizdir. Safii ve Hanbeli mezheplerine gore ise necis
bir maddenin istihale gecirmesi onun hiikmiini
degistirmez, dolayisiyla elde edilen firiinlerin
tilketilmesi uygun degildir (Cayiroglu, 2014).

2.3. Allah tan Bagskast Adina Kesilen Hayvanlar

Cahiliye doneminde Kabe etrafinda dikilmis taglar
bulunmakta ve Araplar bu taslarn {izerinde putlar adina
kurban kesmekteydiler. Maide Suresi’nin 3. ayetinde
gecen “dikili taglar iizerinde bogazlanan hayvanlar”
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ifadesi ile bu kurbanlar kastedilmektedir. Putlar adina
kesildiklerinden dolay1 bu hayvanlarin etleri, Allah’tan
baskas1 adina kesilen hayvanlar methumu igerisinde
degerlendirilmis ve haram kilinmigtir (Maide 5/3).

2.4. Olmiis Hayvan (Meyte)

Meyte, usuliine uygun bir bi¢imde kesilmeksizin
oldiriilmiis veya kendiliginden 6lmiis hayvanlara denir.
Bu tir hayvanlarin etleri haramdir (Calis, 2010).
Etlerinin haram veya helal olusunu dogrudan
etkilemesi sebebiyle fikihgilar, hayvanlarin kesilmesi
konusu iizerinde 6nemle durmugslardir (Sener, 1998).

3. Hayvan Kesimi

Etlerinin helal olabilmesi igin eti yenebilen
hayvanlardan kara hayvanlari ile hem karada hem
denizde yasayabilen hayvanlarin kesilerek kanlarmin
uzaklastirilmasi sarti aranmaktadir (Calis, 2010).

Hayvan kesimi ile ilgili fikih kiltlirinde yer alan
konular arasinda “kesim usulii”, “hayvani kesen kisinin
niteligi”, “tesmiye/besmele c¢ekmek” bagsliklar1 One
¢ikmaktadir.

3.1. Kesim Usulii

Kesim ile kastedilen eylem, hayvanlarin kanlarmin
akitilmast suretiyle Oldiiriilmesi islemidir (Alisarl,
2011). Bu islem hayvanin genesi altindan yemek ve
nefes borular1 ile kan tasiyan iki biliyiikk damarmin
kesilmesi suretiyle gerceklestirilir (Heyet, 2007).

Kesimin en giizel sekli yemek ve nefes borulari ile
kan tastyan iki bilyiikk damarin tamaminimn kesilmesidir.
Bununla birlikte kesilen hayvanin etinin helal
olabilmesi i¢in bu uzuvlardan kaginin ve hangilerinin
mutlaka kesilmesi gerektigi konusunda mezhepler
arasinda gorlis ayriligi bulunmaktadir (Cayiroglu,
2014) ancak tiim goriisler, kesimin boyundan yapilmasi
ve kanin viicuttan uzaklastirilmasi gerektigi yoniindedir
(Farouk ve ark., 2014). Kesim usulii ile ilgili bilinmesi
gereken diger bir mesele de omuriligin kesilmesidir.
Kesim esnasinda kan akiginin bitmesini beklemeden
omuriligin  kesilmesi  halinde kanin  viicuttan
uzaklastirilmasi yeterince gerceklesememektedir (Alat,
2011). Ancak bu durumlarda omurilik, gerekli
uzuvlarm kesilmesinden sonra kesileceginden etin
haram olmasi sonucunu dogurmaz (Yaman, 2011).

3.2. Hayvani Kesen Kiginin Niteligi

Hayvan kesimi konusunda {izerinde durulan en
onemli noktalardan birisi de hayvani kesen kimsenin
niteligi 6zellikle de hangi dine mensup oldugudur.
Hayvani kesen kisinin Misliman ya da ehl-i kitap
olmasi gerekmektedir (Sener, 1998).

Dini mensubiyetinin disinda hayvani kesen kimsede
bulunmast gereken bir vasif da temyiz giiciine
sahipliktir. Fikih¢ilarin ¢ogunlugu miimeyyiz olmayan
¢ocuklarm, akli dengesi yerinde olmayanlarin ve
muhakeme giiciinli biiylik olgiide yitirmis sarhoslarin

hayvan kesme ehliyetine sahip olamayacagi yoniinde
goriis bildirmislerdir (Sener, 1998).

3.3. Tesmiye/besmele ¢cekmek

Kur’an-1 Kerim’de kesim esnasinda Allah’tan
baskasinin adin1 anmak agik¢a yasaklanmistir (Sener,
1998). Basta Hanefi ve Malikiler olmak {iizere
cogunlugun fikri, besmelenin sart oldugu ancak
unutulmast  durumunda etin  helalligine  zarar
gelmeyecegi yoniindedir (Calis, 2010).

Tesmiye i¢in “Bismillah” diyerek besmele
¢ekilmesi veya dua amacit tasimaksizin  Allah’in
isimlerinden birinin  zikredilmesi yeterli ise de
“Bismillahi  Allahii  ekber” denmesi miistehap
goriilmustiir (Heyet, 2007).

4, Modern Kesim Teknikleri

4.1. Hayvanlarm Bayiltilarak Kesilmesi

Kesimden dnce bayiltma islemi, hayvanlarda biling
kaybi meydana getirmek iizere uygulanan teknik bir
proses olarak tamimlanabilmektedir (Nakyinsige ve
ark., 2013). Hayvanlarin bayiltilarak kesilme islemine,
ilk defa 11. yiizyil baslarinda Bati Avrupa’da
baglanmistir. Bu uygulamadaki amag, hayvanlarin
kesim esnasindaki savunma hareketlerine karsi kesim
yapan kisileri ve kullanilan ekipmanlar1 korumak
olmustur. Bilinen bu en eski bayiltma metodunda,
tokmaga benzer bir cisimle hayvanlarin baslarina
vurarak onlar1 etkisiz hale getirmek hedeflenmistir.
Uzun yillar uygulamada kalan bu metoda alternatif
olarak 20. yiizyilda c¢esitli bayiltma yontemleri
gelistirilmeye baslanmistir (Biiyiikiinal ve Vural, 2011).

4.1.1. Bayiltma Metotlan

Hayvanlarin basmma 0&zel bir aletle vurularak
gerceklestirilen en ilkel bayiltma metodunu takiben 20.
yizyilin baglarinda bir baska bayiltma metodu
gelistirilmistir (Biyiikiinal ve Vural, 2011). S6z konusu
bu metot, ilk defa 1902 yilinda Fransiz Leduc
tarafindan uygulanan ve farkl iilkelerde farkl isimlerle
anilan tabanca ile bayiltma metodudur (Nazli, 1996).
Bu yontem icgin tasarlanmis tabancalarda bir mil
bulunmakta ve uygulama noktasma yerlestirilen
tabancanin ateslenmesi ile bu mil, yiiksek bir basingla
kafatasin1 delerek ¢ok hizli bir bicimde beyne girip
cikmaktadir. Bu esnada beyindeki yasamsal alanlarin
zarar gormesi durumunda bayilma geri doniigiimsiiz
olmakta diger bir ifade ile hayvan 6liime giden bir sok
durumu yasamaktadir. Bu sisteme alternatif olarak
kullanilan bir baska tabanca ile bayilltma yonteminde
ise delip gegme yoktur. Uygulama bdlgesine
yerlestirilen tabancanin ateslenmesi ile ucu kiit bir mil,
hayvanin alnina sertge vurarak beyin sarsintisina sebep
olmaktadir. Bayiltilan hayvanin kesilmedigi takdirde
bir siire sonra bilincinin yerine geldigi bildirilmektedir
(Alisarly, 2011).
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Hayvanlara uygulanan bir baska bayiltma metodu
da elektrikle bayiltmadir. flk defa 1902’de Fransiz
Leduc tarafindan arastirllmaya baglanmig olan bu
yontemin hayvanlara uygulanmasi, insanlara uygulanan
elektrogoktan esinlenen Alman Miiller tarafindan 1930
yilinda giindeme getirilmistir (Halil ve Nazli, 2001).
Elektrikle bayiltma yontemindeki amag, beyne yeterli
miktarda elektrik akiminin ulagmasimni saglayarak sinir
hiicrelerini  depolarize etmek ve beynin normal
aktivitesini bozmaktir (Farouk, 2013). Elektrik ile
bayiltma, yalnizca basa uygulamak ve bastan viicuda
uygulamak suretiyle iki farkli sekilde
yapilabilmektedir. Yalnizca basa uygulanan elektrikli
bayiltmada, elektrik akimi bag tizerine konumlandirilan
iki elektrot sayesinde beyne ulagmaktadir. Yalnizca
basa uygulanan bayiltma islemi geri donisiimliidiir
ancak bastan viicuda uygulanan elektrikle bayiltma
yontemi ani kalp durmasi ile sonuglanan geri
doniisiimsiiz bir islemdir. Bu yontemde elektrotlardan
biri hayvanin basma digeri ise viicudun herhangi bir
bolgesine yerlestirilmektedir (Grandin, 2001).

Elektrikle bayiltma metodunun neden oldugu bazi
problemlerden 6tiirii  yeni bir ydntem arayisi
neticesinde gelistirilmis bir baska bayiltma metodu
karbondioksitle bayiltmadir. Bu metot ilk defa
Amerika’da  denenmis ve sonralart  Avrupa’da
kullanilmaya baglanmistir. Bu yontemde farkli
oranlardaki karbondioksit ile havadan olusan gaz
karisimindan yararlanilmaktadir. Bu gaz karigimmin
bulundugu odalara veya tiinellere alman hayvanlar 30-
45 saniye silireyle gaza maruz  birakilarak
bayiltilmaktadir. Yapilan arastirmalara gore
karbondioksit ile bayiltilan hayvanlar, temiz havaya
cikartildiklar1 takdirde 1-2 dakika sonra ayilmaya
baglamakta ve 5 dakika icerisinde hayati
fonksiyonlarini geri kazanmaktadir (Nazli, 1996).

Biiyiilkbas ve kiiciikkbas hayvanlarin  diginda
kanatlilar i¢in de ¢esitli bayiltma uygulamalar
mevcuttur. Kanathlara uygulanan farkli bayiltma
yontemleri arasinda elektrikle bayiltma metodu en
yaygin kullanilanidir (Joseph ve ark., 2013). Bu
yontem ig¢in kanatlilar, ayaklarindan asilarak bas asagi
pozisyona getirilmekte ve baslari elektrikle yiikklenmis
su havuzlarina daldirilmaktadir (Lines ve ark., 2011).
Boylece beyne ulasan elektrik akimiyla merkezi sinir
sistemi  tahrip edilerek beyin fonksiyonlarmnimn
bozulmasi saglanmakta ve geri donlisimii olan
sersemletme  islemi  gergeklestirilmis  olmaktadir
(Joseph ve ark., 2013). Ancak viicut iriliklerine; kas,
yag ve tlly miktarlarina bagl olarak kanathlar arasinda
elektrige karst direng bakimmndan farkliliklar s6z
konusu olabilmektedir. Bu durumda elektrik direnci
yilksek  hayvanlara gecen akim, bayilmalarini
saglayamayacak denli az olurken; elektrik direnci
diistik hayvanlara gegen akim, gereginden fazla olarak
oliimlerine yol agabilmektedir. Bu sebeplerle su havuzu
sistemi, zor ve diizenli kontrol isteyen bir sistemdir
(Shields ve Raj, 2010).

4.1.2. Hayvanlarin Bayiltilarak Kesimine Dini Agidan
Bakus

Bir hayvanmn etinin dinen helal olabilmesi igin,
diger sartlarla birlikte, hayvanmn kesim esnasinda canli
olmasi sart1 aranmaktadir (Usmani, 2006).

Kesimden once hayvanlarin bayiltilmasi meselesi,
bu sartlar altinda ele alindiginda sunlar séylenebilir:
Kullanilan bayiltma ydntemi sayet hayvani oldiiriiyor
ise bu hayvanin eti haram olmaktadir. Bu anlamda
kullanilan bayiltma metotlarmi1 birbirinden farkl
degerlendirmeye tabi tutmak gerekecektir. Nitekim
tabanca ile bayilltma metodu sonrasi hayvan normal
hayata geri donememektedir. Elektrik veya gaz
kullanilarak bayiltilmasi halinde ise eger Olgiilii bir
bayiltma gergeklestirilmis ise hayvan yalnizca
bayilmakta, kesilmedigi takdirde bir siire sonra bilinci
yerine gelmektedir (Cayiroglu, 2014).

Konuyla ilgili olarak diizenlenen seminer sonrasi
[slam Fikih Akademisi tarafindan alman Kkarar,
Oliimlerine sebebiyet vermemek kaydiyla elektrik veya
bagka bir metot kullanarak hayvanlarm kisa stireli bir
biling kaybina ugratildiktan sonra kesilmelerinin caiz
oldugu yoniindedir (Yaman, 2011).

Diyanet Isleri Baskanligi Din Isleri Yiiksek
Kurulu’na ait 24.02.2010 tarihli karar su sekildedir:
“Kesim isleminde geleneksel uygulama, hayvanin yere
yatirilip, ayaklarindan baglanarak bogazinin keskin bir
bicakla kesilmesi seklindedir. Fakat kesim islemini
kolaylastirmak, gosterecegi fiziki direnci ve duyacagi
aclyt azaltmak amact ile hayvami askiya alma,
bayiltma, uyusturma ve soklama gibi islemden sonra
heniiz 6lmeden kesmekte dinen bir sakinca yoktur.
Ancak belirtilen bu uygulamalarin etkisi ile kesilmeden
6lmiis olan hayvanin eti yenmez” (Yaman, 2011).

4.2. Mekanik Kesim

Mekanik kesim, ozellikle kanathh hayvanlar icin
tercih edilmektedir. Bu yontemin uygulanmasi igin
oncelikle hayvanlar, ilerleyen rayli sistemdeki askilara
bas asagi gelecek sekilde asilmakta ve sersemletme
(bayiltma) islemine tabi tutulduktan sonra bir makine
icerisine yerlestirilmis bicaklar vasitasiyla otomatik
olarak bogazlar kesilmektedir (Qasmi, 2007).

4.2.1. Mekanik Kesime Dini Acidan Bakis

Daha once de bahsedildigi tizere hakkinda
yasaklama bulunmayan hayvanlarin etlerinin dinen
helal olabilmesi icin Islami usule gore kesilmeleri
gerekmektedir. Bunun icin de kesimi gergeklestiren kisi
Miisliman veya kitap ehli olmali, kesim esnasinda
Allah’in adi anilmali (tesmiye) ve kesim bolca kan
akitacak sekilde gerekli kisimlarin kesilmesi suretiyle
gerceklestirilmelidir (Heyet, 2007).

Islami usulle kesim icin gerekli bu ii¢ temel sarti
taglylp tagimamast bakimindan irdelenen mekanik
kesim hakkinda bildirilen goriisler, daha 1iyi
anlagilabilmesi adina {i¢ sarta gore de ayr1 ayri alt
basliklar halinde 6zetlenebilmektedir.
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Kesim Usulii A¢isindan

Makineli kesimde ayaklarindan asili vaziyetteki
kanatlilar, dairesel sekilli doner bicaklar vasitasiyla
kesilmektedir. Ne var ki, bicagin ¢ok keskin olmasi
durumunda kafa ile govdenin tamamen birbirinden
ayrilma ihtimali vardir. Bu durum kesilen hayvanin
etini haram kilmasa da dinen mekruh olarak
goriilmiistiir. Ote yandan kafanmn kopmasiyla birlikte
omuriligin de kesilmis olmasi, kanmn yeterince
uzaklagtirllamamasma  neden  olmaktadir. Bu
sebeplerden  otiirii, kesim hattinin  hayvanlarin
kafalarmi  koparmayacak  sekilde  ayarlanmasi
onerilmektedir (Cayiroglu, 2014).

Kesimi Gergeklestiren Kiginin Niteligi A¢isindan

Kesimi gergeklestiren kiside temyiz giiciine sahip
olmak, Miisliman veya kitap ehli olmak gibi sartlar
aranmaktadir (Cayiroglu, 2014). Ancak kesimin
otomatik olarak yapildigi sistemlerde kesimi bizzat
gerceklestiren kisi kimdir? Cogu zaman bu sorunun
cevabt olarak kesimi yapan kisinin, makinenin
diigmesine basarak onu calistiran kisi oldugu kabul
edilmektedir. Zira akil sahibi olmadigindan otiirii higbir
eylem hicbir makineye isnat edilemez. Makineler
aracihigiyla gerceklestirilmis tiim fiiller aslinda o
makinenin kullanicisina ait oldugundan, mekanik
kesimde de kesim fiilini isleyenin makineyi baglatan
kisi oldugu sdylenebilmektedir (Usmani, 2006).

Kesim Esnasinda Allah in Adimin Anilmasi A¢isindan

Hayvan kesiminden once kesimi yapan kimse
tarafindan Allah’in adinin zikredilmesi gerektigi
yoniinde goriis ittifaki bulunmaktadir (Heyet, 2007).

Hanefi fikih kitaplarinda tesmiye ile alakali su
orneklere rastlanmaktadir: S6z gelimi bir kisi iki
koyunu yatirdiktan sonra besmele ¢ekerek bicak
darbesi indirse ve tek bir hareketle ayn1 anda ikisini de
kesmis olsa bu durumda kesimin basinda c¢ekilen
besmele her iki hayvan igin yeterli olur. Sayet o kimse
¢ektigi besmele ile 6nce koyunlardan birini ardindan
digerini kesecek olursa ilk hayvan helal; ikincisi haram
olacaktir. Ciinkii yapilan her kesim i¢in ayr1 besmele
¢ekilmesi gerekmektedir (Cayiroglu, 2014).

Iki koyunu yatirdiktan sonra besmele cekerek tek
bir hareketle ayn1 anda iki koyunu da birden kesmis
olan bir kimsenin baslangicta ¢ekmis oldugu
besmelenin her iki hayvan icin de yeterli olacagi
misalinden yola ¢ikarak mekanik kesimin caiz oldugu
yoniinde goriis beyan edenler mevcuttur. Onlara gore
s0z konusu ornekteki kesim ile makinelerle yapilan
kesim arasinda benzerlik bulunmaktadir. Nitekim
makinenin c¢alistirllmast ile hareketine baglayan
bicaklar, makine durdurulana kadar kesintisiz kesim
yaptigindan tek bicak darbesiyle kesim yapmis gibidir.
Dolayisiyla baslangigta c¢ekilen besmele, sistem
durdurulana kadarki siire zarfinda kesilen tiim
hayvanlar i¢in yeterli olmaktadir (Cayiroglu, 2014). Bu
goriise paralel olarak Din Isleri Yiiksek Kurulu’nun

24.02.2010 tarihinde aldig1 karar su sekildedir: “Tavuk,
kaz, hindi ve ordek gibi kanatlilarin bas asagi halde
hareketli tasiyiciya asilarak, kafalar1 oldiirmeyecek
derecede diisiik elektrik akimi verilmis su banyosundan
gecirildikten sonra seri mekanik yontemle kesilmesinde
dinen bir sakinca yoktur. Seri mekanik yontemle
yapilan kesimlerde, her hayvanin kesimi sirasinda tek
tek besmele ¢ekmeye gerek olmayip, kesimle gorevli
kimsenin sistemi harekete gegirirken Allah’in adim
anmasi (tesmiye) yeterlidir. Ancak seri kesime ara
verilip sistemin yeniden calistirilmasi halinde tekrar
besmele ¢ekilmelidir.” (Yaman, 2011).

Diger taraftan mekanik kesimi dini a¢idan uygun
gormeyenler de bulunmaktadir. Onlara gore tek bir
bigak darbesiyle iki koyunun birden kesilmesi misali
ile mekanik kesim arasinda bir benzerlik yoktur. Ciinkii
verilen Ornekte koyunlarm kesimi ayni anda
gerceklesmekte, oysaki mekanik kesimde, biitiin
tavuklarm tek bir hareketle kesilmeleri s6z konusu
olmayip kesimler birbirini takip etmektedir (Usmani,
2006).

5. Sonug

Sonu¢ olarak yeryiiziindeki tiim nimetler gibi
hayvanlarm da insanlar igin yaratildigi; islam Dini’nin,
etlerinden istifade etmek amaciyla hayvanlarin
oldiirilmesine  belirli  Olgiilere  ve  smirlamalara
uyulmasi kaydi ile izin verdigi sdylenebilmektedir. Bu
baglamda domuz gibi bazi hayvan tiirlerinin yenmesi
istenmemis; etinin yenmesine miisaade edilen
hayvanlarin ise usuline uygun bir sekilde kesilerek
Oldirlilmeleri emredilmistir. Usuliine uygun kesim,
Miisliiman veya ehl-i Kitap bir kimse tarafindan keskin
bir aletle Allah’m adi anilarak hayvanin yemek ve
nefes borulari ile atar ve toplardamarlarindan gerektigi
kadar kesilmesi suretiyle gerceklestirilmektedir.
Kesimde  hayvana  eziyet etmeden  kanmnin
uzaklastirilmasi esas olup viicuttan akip uzaklastirilan
kanin tiikketilmesi haram kilmmustir.

Ne var ki gesitli gelismelere ve toplumdaki
degisimlere bagh olarak giiniimiizde 6zellikle hayvan
kesiminde yeni tekniklerin giindeme gelmesi ile
birlikte helal haram cercevesi agisindan ¢ogu hususta
tereddiitler ~yasanmaya baslanmigti. Bu  kesim
teknikleri arasinda en c¢ok giindeme gelen konu,
hayvanlarin kesimden ©nce bayiltilmasi ve hayvan
kesiminin makinelerce yapilmasidir. Bu konular dini
acidan ilgili mercilerce degerlendirilirken kesim usuld,
kesimi gergeklestirilen kisinin niteligi ve kesim
esnasinda Allah’m admin zikredilmesi olmak {izere {i¢
temel hususun g6z Oniinde bulunduruldugu dikkat
cekmektedir. Bu degerlendirmeler sirasinda sadece dini
bilimlerin  verilerini  kullanmaktan ziyade dini
otoritelerin gerektiginde uygulamalar1 yerinde takip
ederek, gida iireticilerinden ve gida miihendisligi,
veterinerlik, kimya, tip gibi bilim dallarindan fikir
alarak fetva vermeleri daha dogru bir yaklasim olarak
goriinmektedir.
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Calismada yer alan ayet mealleri ve ayet tefsirleri,
Diyanet Isleri Baskanligi’na bagli Kur’an-1 Kerim
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The plant formation destroyed by giving way difficult conditions resulted from high
evaporation, lack of rainfall in summer season developing depending on spring precipi-
tation is known as steppe. The tree with short plant height or the bush species are run
across more or less amount with these steppe sometimes. The steppe of the Turkey
have got marvelous biodiversity. But also the areas to have the most genetic erosion
and ecocide are these steppe rangelands. These rangelands are worthful and rich areas
in terms of medicinal and aromatic plants like Astragalus sp., Thymus sp., Salvia sp.,
etc. It’s have an importance about particularly the preservation of the steppe areas had
local endemic plants. The secondary metabolite of medicinal and aromatic plants which
are grown in these areas can be have various and richer content. There are a large hum-
ber of medicinal and aromatic plants within plants which are determined in the vegeta-
tion survey. It’s reported that the drug cost in depression treatment are decreased with
using Hypericum genus which are abound in the Central Anatolian steppe rangelands
instead of using antidepressant drug. Exportation of Thymus have share at 18% in
medicinal plant export of Turkey. According to TUIK, the cultivation area of Salvia,
which are abound (i.e. 15 Salvia genus included subspecies) in the Central Anatolian
steppes following thymus export, was about 4 thousand da in 2017. These areas are
failed to satisfy when considered to earn the Turkey economy of Salvia. For this rea-
son, these steppe rangeland should be prevented, and the medicinal and aromatic plants
in there should be agricultural production.

1. Introduction

The result of the palynological research carried out
in the Tuz Lake was determined that the central Anato-
lian steppe had approximately Mediterranean forest
vegetation such as Brazil, Birch, Boxwood, EIm, Frax-
inus, European hornbeam, Hazelnut, Walnut, etc. in
humid region and very few Cedar, Abies, Taxus,
Fagus, Juniperus, etc. and widely Pinus and Oak spe-
cies beside herbaceous species about four thousand
years ago (Inceoglu, 1987). These tree species were
majorly damaged by different civilizations led to de-
struction in this region in time, and the steppe origin
Iran-Turan settles down instead of these species in
these areas (Akman et al., 2014). Nowadays, it’s
caused to lost present genres as in the past by leading
to damage of natural flora such problems as urban
sprawl, increasing agricultural applications for meeting
food needs of the rapidly increasing population, illegal
cut of trees, overgrazing and climate change in last 50
years, etc. (Akman et al., 2014).

* Sorumlu yazar email: nurkoc@selcuk.edu.tr

The plant formation, which disappeared by not
enduring to severe conditions led to high evaporation
with a lock of rainfall in the summertime, and based
particularly on spring precipitation in the region
where it hasn't sufficiently precipitation for tree
growth is gone by the name of the steppe (Avci,
2013). The plant formation is represented steppe for
especially the central Anatolian region of the Turkey.
The annual precipitation of the steppe areas has most-
ly 250- 300 mm (Avci, 2013). But, a few of place in
the central Anatolian steppe rangeland’s annual pre-
cipitation have more than 350 mm.

Biodiversity presents the base of life in a specific
area and over the world as well (Kahraman et al.,
2012). In the Turkey, steppe rangeland is a matter of
splendid biodiversity (Avci, 2005).
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Even if it’s hard entirely the determinate of the floristic
balance-sheet of the central Anatolian steppe, accord-
ing to approximate calculation from Flora of Turkey,
the number of species in there are more than two thou-
sand. Also, the central Anatolian steppe rangeland
hasn't only floristic richness, but have also endemism
by having about 30 percent of endemic species.
Phryna (Caryophyllaceae), Cyathobasis, Kalidiopsis
(Chenopodiaceae), Tchihatchewia (Cruciferae), Sarto-
ria (Leguminosae) and Crenasciadium (Umbelliferae)
are taken into account between endemic genera. Mostly
endemic species are belonging some genus. About 61
percent of Astragalus genus, 41 percent of Acantho-
limon genus, 58 percent of Gypsophila genus and 54
percent of Achillea genus are endemic (Akman et al.,
2014).

The central Anatolian steppe rangelands don’t show
only diversity with regards to forage crops (Cetik,
1985). We are of opinion these steppes are also signifi-
cant gene pool regarding medicinal and aromatic
plants. It’s expressed that the medicinal and aromatic
plant grown in these steppe rangelands have higher
quality due to excess seconder metabolites produced
from these plants in such stress factors as drought,
salinity, etc. (Edreva, 1998, Kog and Acar, 2017; 2018)
while there is a big concern on sustainable production
systems over the world (Kahraman, 2017).

2. The Medicinal Plants in The Central Anatolian
Steppe Rangeland

Living organisms have big demand for several min-
erals to survive. Most of the medical plants are directly
collected from nature (Kahraman and Onder, 2018).
Nowadays, the medicinal and aromatic plants are col-
lected mostly from the Southeast Anatolian region, the
East the Black Sea area, The Mediterranean Region,
Marmara Region and Aegean region (Bayram et al.,
2010). But, we are of opinion the central Anatolian
region with having plant diversity and endemic plants
by 300 above have high potential about medicinal and
aromatic plants. Thus, this review was typed for the
purpose of emphasize on importance of these plants
cultivation and assist to plant breeder whose studied
high yield and quality in plant due to having gene re-
source of medicinal and aromatic plants had im-
portance as economic and found in the Central Anato-
lian steppe rangelands. It’s given in separate title list of

medicinal plants which have importance commercially
and grow naturally in the central Anatolian steppe
rangelands and their located places.

2.1. Helichrysum (Helichrysum sp.)

Helichrysum genus having 600 species in the world
(Anonymous, 2017a) is used traditionally to heal
wounds, infections and respiratory ill (Lourens et al.,
2004). The central Anatolian steppe rangelands in the
Turkey have five Helichrysum genus included subspe-
cies. Helichrysum noeanum is an endemic species in
these steppe rangelands (Table 1).

2.2..8t. John’s worth (Hypericum sp.)

A quarter of Hypericum genus having 484 species
in the world is grown naturally in the Turkey (Akgoz,
2013). The Turkey is great gene pool with regards of
St. John’s worth (Hypericum L.) [Satana and Arslan,
2012). The Hypericum genus has economic value and
critical all over the world owing to contain seconder
metabolites (Yaylaci et al., 2013). But, animals fed
Hypericum species, particularly sheep’s are happened
photosensitive, and are caused skin deformation and
skin inflammation in parts which are exposure to light
of animals due to Hypericine having in leave, stem, and
flowers of the plant (Balabanli et al., 2006). For this
reason, this genus is important regarding medicinal but
is described as the poisoned plant for rangelands
(Tokluoglu, 1986). The central Anatolian steppe range-
lands have 15 Hypericum genus included subspecies,
and 8 of them are endemic species (Table 2).

2.3. Sage (Salvia sp.)

Having approximate 900 species belonging to Sal-
via genus in the world are shown to distribute mostly in
America and Southwest Asia. It’s stated that Salvia
genus is located in Europe having 36 species, Iran
having 70 species and former Soviet Union having 75
species. In the Turkey have 97 species, four subspecies
and eight variety. 51 of them are endemic, and this
genus has high endemism rate by 52.5% (lpek and
Gurbuz, 2010). The central Anatolian steppe range-
lands have 15 Salvia genus included subspecies (Table
3). 9 of them are endemic species. There are Salvia
cryptantha and S. tomentosa which are tradable sort in
Turkey among all present case (Ipek and Gurbuz,
2010).
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Table 1

The Species and Subspecies Belonging to Helichrysum Genus in the Central Anatolian Steppe Rangeland (Akman et

al., 2014).

Name of Species/Subspecies

Endemic Altitude (m)

Location

Memlik village, Sarilar village, between

Helichrysum arenariumsubsp. 1000-1400 Siirsefa and Baglum (North of Ankara)
aucheri Sarilar village, between Siirsefa and Baglum
950-1400  (North of Ankara)
1450-1850 Yaprakli mountains (Northeast of Cankir1)
1600-1750 Eldivan mountain (Cankir1)
H. arenarium Subsp. armenum 500-700 Nallithan Sarlyer Dam, Aladag Valley
Beypazari- Cayirhan- Nallthan and Karasar
600-1600  Regions
Between Sivas and Erzincan, Tecer moun-
1200-1650 tains
H.noeanum + 1200-1650 Region of Kapadokya
1200-2550 Hasan Mountain (Aksaray- Taspinar)
1800-2500 Akdag, Beydaglari and Tahtali mountains
1450-1850 Yaprakli mountains (Northeast of Cankir1)
H. p|icatum subsp. p|icatum 1000-1600 Region of Eregll -Karaman
Region of Kazim Karabekir (Konya) Haciba-
2000-2350 ba (Ozyurt)

Table 2

The Species and Subspecies Belonging to Hypericum Genus in the Central Anatolian Steppe Rangeland (Akman et

al., 2014; Anonymous, 2017b).

Name of Species/Subspecies Endemic  Altitude (m) Location
Region of Ankara- Polatli- Haymana and Sivri-
) ] o 1100-1250  hisar
Hypericum aviculariifolium 1450-1850  Yaprakli mountains (Northeast of Cankiri)
1600-1750 Region of Ermenek- Oyukludag
H. avigyla_riifolium sub_sp. avicular- + Sultandaglart (Aksehir)
iifolium var. depilatum 1500-2100
Meseli village, Hacilar village, Kazan- Cubuk
. - . 1000-1400 (Aydos)
H. aVICUIar"fo“um.SUbSp' depilatum + Cubuk- Karaggl surroundings Aydos mountains
var. depilatum 1050-1750  (Ankara)
1500-2100 Sultandaglari (Aksehir)
H. aviculariifolium subsp. depilatum + 600-900  Cayirhan- Beypazari- Kirbasi
600-800 Regions of Beypazari- Cayirhan and Nallihan
H. heterophyllum + 1250-1635 Ankara- Kizilcahamam Soguksu National Park
Cont. Table 2
Name of Species/Subspecies Endemic  Altitude (m) Location
Cubuk- Karagol surroundings Aydos mountains
) 1050-1750  (North of Ankara)
Hypericum heterophyllum + - -
1100-1200  Ayas mountains - Kurtbogan surroundings
1500-2100  Sultandaglar1 (Aksehir)
The north and northwest side of Hasan moun-
H. lazicum 1900-2320 tain
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Cont. Table 2
1450-1850  Yaprakli mountains (Northeast of Cankir)
1600-1750  Eldivan mountains (Cankir1)
H. linarioides 1270-1635  Ankara- Kizilcahamam Soguksu National Park
Beypazarinin Karagdl- Nuh hoca ve kdst sur-
1350-1550  roundings
Regions of Beypazari- Cayirhan -Nallithan and
600-1600  Karasar
H. lydium 1150 Beynam forest (Ankara)
1500-2100 Sultandaglar1 (Aksehir)
H. origanifolium 1500-2100  Sultandaglari (Aksehir)
H. pallens 1600-1750  Region of Ermenek- Oyukludag:
H. pseudolaeve 1250-1500 Goreme National Park (Nevsehir)
H. salsugineum 900 Tuz Lake —Konya
1000 Beynam forest Ankara Bolu road
H. scabrum )
1500-2000  Region of Ermenek- Oyukludag
H. thymopsis + 1500 Between Sivas and Kangal
1200-1650 Region of Kapadokya

Table 3

The Species and Subspecies Belonging to Salvia Genus in the Central Anatolian Steppe Rangeland (Akman et al.,
2014; Cetik, 1985; Anonymous, 2017b].

Name Of Species/Subspecies Endemic  Altitude (m)

Location

Salvia acetabulosa 1100-1400  Ayas mountains, Abdiilselam mountain
S. aethiopsis 850-1200 Sivrihisar, Temelli, Polatli, Ayas mountains
S. albimaculata + 1500-2000  Pasture in the region of Ermenek- Oyukludag:
Beypazar1 Zevye vineyards Elmali Beli Kuyu-
. aytachii + 700-1000 cakl} village and region of Cayirhan
Regions of Beypazari-Cayirhan- Nallithan and
600-1600 Karasar
North of Ankara Baglum Siirsefa and Sarilar
S. bracteade 950-1400  villoge
S. cadmica + 1150-1400  Beynam forest (Kuyruk¢u mountain)
2200-2350  Hacibabadagi Kazimkarabekir (Konya)
650-1150  Ankara-Polatli Haymana and Sivrihisar
North of Ankara Baglum Siirsefa and Sarilar
950-1400  villoge
S.cryptantha + 600-800 Cankirt surroundings
1600-1750  Eldivan mountain (Cankiri)
800-1100  Ayasbeli
1100-1400  Ayas mountain
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Cont. Table 3
Name Of Species/Subspecies Endemic  Altitude (m) Location
600-800 Region of Beypazari-Cayirhan and Nallithan
1250-1500  Goreme National Park (Nevsahir)
S.cryptantha + 1200-1650  Region of Kapadokya
1150-1200  Karaman surroundings
1000 Karapinar- Eregli (Konya)
S. cyanescens + 1250-1500  Goreme National Park
S. ermenekensis 1500-2000  Region of Ermenek- Oyukludag
S. halophila + 950-1000  Tuz Lake-Konya- Nigde

S. spergulifolia 1500-2000  Region of Ermenek- Oyukludag
800-1200 Haymana surroundings
1600-1750  Eldivan mountain (Cankir1)
1200-1300  Ayas mountain

1200-1400  Karadag (Isparta)

S. vermifolia + 1450 Sivas

950-1000 Polatli- Sivrihisar- Gomii- Afyon
Siirsefa- Baglum- Sarilarkdyii surroundings
+ 850-1000 (Ankara)

650-950 Ayag- Oltan and Beypazar - Giiragag
600-800 Beypazari -Cayirhan- Nallthan

S. tchihatcheffii +

S. tomentosa

S. wiedemannii

2.4. Siderites (Sideritis sp.)

Siderites occupy a prominent place in medicinal
and aromatic plants. Some siderites species are used as
fixing cold, the painkiller for stomach, promoter diges-
tion, diuretic, relaxant, tonic, anti-inflammatory and
appetizer in Turkey. Sideritis genus is represented by
46 species and 54 taxa in the Turkey. 40 of Sideritis
taxon are endemic (Ucar and Turgut, 2009). The cen-
tral Anatolian steppe rangelands have 6 Sideritis genus,
and 5 of them are endemic species (Table 4).

2.5. Tanacetum (Tanacetum sp.)

Tanacetum species which are mostly endemic in
Turkey contain terpene, coumarin, and flavonoid from
seconder metabolite (Goren et al., 2002). Tanacetum
parthenium (L.) Schultz Bip included as major flavo-
noid tanetin is used to treatment of a migraine and
arthritis (Williams et al., 1999). But, Goren (2003)
stated that Tanacetum species was used to aim pest
control in agricultural by being perfused to the wall
after dried plants were pulverized by among Anatolian
folks. The central Anatolian steppe rangelands have 5
Tanacetum genus which both has potential pest control
in organic farming and is the raw material in medicinal
(Alkan and Gokce, 2012). Tanacetum argenteum
subsp. flabellifolium and T. cadmeum are endemic
species (Table 5).

2.6. Thyme (Thymus sp. and Origanum sp.)

Thyme genus (Thymus sp.) occupied the prominent
place in medicinal plant trade of Turkey have 350 spe-
cies in the world (Anonymous, 2012; Anonymous,
2017c¢). Having Origanum majorana (Marjoram) from
Origanum sp. more than essential oil obtains from
Thymus species is preferred (Anonymous, 2017c¢). For
this reason, these two genera are investigated in the
central Anatolian steppe rangelands, and these steppe
rangelands are determined to have an endemic Origa-
num leptocladum, and 13 Thymus genus included sub-
species (Table 6).

In addition to medicinal plant given tables as men-
tioned above, other medicinal plants in the central
Anatolian steppe rangelands are Achillea (12 species),
Allium (13 species), Artemisia (3 species), Limonum (3
species), Pimpinella (4 species included subspecies).
Verbascum genus ranked as large endemism genus
with 175 species in the world. Celen, (1999) is found
12 species included subspecies in the central Anatolian
steppe rangelands. Moreover, these steppe rangelands
have 31 species included subspecies Centaurea genus
shown distribution to the different region of Turkey
(Celen, 1999).

3. The Actions To Be Taken For These Plants
These plants in the central Anatolian steppe range-

lands, which are determined by us result of the litera-
ture review is signalize species in there. So, it should
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be discovered the medicinal plants in these steppes
with vegetation etude study more comprehensive.

In last decades, it was started in-situ conservation
studies with the project in Turkey. It needs similar
research “In- Situ Conservation of Genetic Diversity”
conducted in the 1993 year. The plan prepared as this
project output should be followed. It is important to
update if needs. There are also similar searches in a
different country of the world. Furthermore, Ex-Situ
conservation programs (seed storage, in vitro storage,
DNA storage, pollen storage, field Genbank and botan-
ical garden) should be carried out for the preservation
of medicinal plants in these rangelands due to gene
pool (Karagoz et al., 2010).

It should be investment for industrial related to the
use by cultivation.

A lot of grazing crop are used as spices plants (e.g.
thyme, sage, and mint) and herbs (e.g. digitalis, St.
John’s worth, helichrysum) besides having importance
as gen source for breeding of cultivated plants (Altin et
al., 2011). For this reason, it is critical to grazing in

Table 4.

rangelands according to range management rules. Be-
cause first of two important keeping always points in
the forefront in the range management is conservation
of vegetation, soil and other natural resources (Bakir,
1987).

It is necessary non-decreasing the rangeland areas
and preservation of rangelands having gene resource
besides conservation of natural plant cover in the
rangelands. Pasture areas are unfortunately fallen till
14.6 million ha. Genetic resource structure of range-
land should be careful to agistment, pasture improve-
ment or changing an attribute of rangeland for any
reason.

To collect the plants in rangeland any reason should
be limited and controlled, and it needs the conservation
of natural places by doing agriculture of medicinal and
aromatic plants which could be grown in the field. If
possible, it should be made real as parallel doing agri-
culture and increasing seconder metabolites of these
plants with the breeding program.

The Species and Subspecies Belonging to Sideritis Genus in the Central Anatolian Steppe Rangeland (Akman et al.,

2014; Cetik, 1985)

Name Of Species/Subspecies

Endemic  Altitude (m)

Location

Sideritis bilgerana + 1600-1900 Region of Ermenek-Oyuklu
S. galatica + 1600-1750  Eldivan mountain (Cankir)
1450-1850 Yaprakli mountain (Cankiri)
S. germanicopolitana + 1600-1750 Eldivan mountain (Cankir1)
1300-1800 Aydos mountain (Cubuk Kizilcahamam)
S. libanoticca + 1500-2000  Region of Ermenek-Oyuklu
S. montana subsp. Montana 600-800 The north side Cankiri
1250 Karacadag (Konya)
S. phrygia + 1200-2200 Doganhisar- Aksehir- Cay (Sultandagi)
1600-1900 The north side of Yalvag and Cankurtaran village
Table 5.
The Species and Subspecies Belonging to Tanacetum Genus in the Central Anatolian Steppe Rangeland (Akman et
al., 2014).
Name of Species/Subspecies Endemic  Altitude (m) Location
Tanacetum argenteum subsp.
flabellifolium + 1800 Ermenek Oyuklu mountain- Azi hill
1600-1750 Eldivan mountain (Cankir1)
1270-1635 Ankara Kizilchamam Soguksu National Park
T- armenum Kibarlar and Hacilar village, the north and
1600-1750 1pariar an acilar village, the nortn an

northwest of Aydos mountains elveren, Uluagag
upland, Aktepe and asag1 ¢avundur
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Cont. Table 5
Name of Species/Subspecies Endemic  Altitude (m) Location
Aydos mountains Cubuk- Karagdl surround-
1050-1750 ings (Ankara)
Tanacetum armenum 1800-2300 Sultan d_aglarl, Cay (Afyon) Kiziltepe
suroundings- tekke uplands
1800 Oyuklu mountain -Azi hill (Ermenek)
T.aucheri 1000-2250 Karadag (Karaman)
The northeast of Ermenek, Tekegat1 sur-
1600-1700  roundings
T. cadmeum
1450-1650 Karaman- Sertavul -Ermenek
1900-2400 Oyukludagi( Ermenek)
T. flabelliforme 1600-1750 Region of Ermenek and Oyuklu mountain

Table 6.
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The Species and Subspecies Belonging to Origanum and Thymus Genus in the Central Anatolian Steppe Rangeland

(Akman et al., 2014; Cetik, 1985)

Name of Species/Subspecies Endemic  Altitude (m) Location
Origanum leptocladum + 1500-2000 Region of Ermenek- Oyukludag
Thymus cappadocicus subsp.
cappadocicus + 1200-1650 Region of Kapadokya bolgesi
T.cherlerioides var. cherleri-
oides + 1450-1650 Ermenek- Tekecati and Sertavul
T hirsutus 1200-2550 Hasz.am mountain (Aksaray- Tagpinar)
1500-2000 Region of Ermenek- Oyukludag
650-1150  Ankara Polatli Haymana and Sivrihisar
Baglum- Siirsefa and Sarilar village (the north of
950-1400  Ankara)
600-800 Cankir surroundings
1000-1750 Gubuk- Karagdl surroundings Aydos mountains (the
north of Ankara)
Beypazari zeyve vineyards Elmali beli, Kuyucakli
T. leucostomus + 700-1000  village and Cayirhan surroundings
500-700  Region of Nallihan
Regions of Beypazari - Cayirhan - Nallithan and
600-1600  Karasar
1200-1650 Region of Kapadokya
1250-1500 The south of Aksehir
2000-2300 The south of Kazim Karabekir (Konya) Hacibaba
mountain (Ozyurt)
T. leucostomus var. argil- Ankara- Sivrihisar- Afyon Emirdag city surround-
+ .
laceus 800-900 ings
T.longicaulis var. chauberdi 1300-2000 _ Aksehir surroundings
1500-2100 Sultandaglari (Aksehir)
T.longicaulis subsp. longi-
caulis var. subisophyllus 1950 Yaprakli mountain (Cankar1)
T.longicaulis subsp.
subisophyllus 1450-1850 The northeast of Cankir1 (Yaprakli mountain)
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Cont. Table 6

Name of Species/Subspecies Endemic  Altitude (m) Location

T.longicaulis subsp. subisophyllus

Aydos mountains (Cubuk Karagél- the north of

1300-1800 Ankara)

1100-2000 Sivas Refahiye- Kangal

T. pectinatus +

1200-1650 Region of Kapadokya

750-1000

Regions of Ankara Polatli Haymana and Sivri-
hisar

850-1000

Beynam village (the north of Ankara)

T. praecox ssp. skopilii

The north of Beypazari, Karagol -Nuh hoca and

1350-1550  Kost surroundings

600-1600

Region of Beypazari- Cayirhan - Nallithan and
Karagar

1150-1400 Beynam forest (Kuyruk¢u mountain)

1100- 1400 Ayas mountains

T. sipyleus subsp. sipyleus

1900-2000  Suhut and Barladag

Obruk - Karadona Villoge, Akbas valley sur-

1250-1300 roundings, Zincirli Villoge (Konya)

T. sipyleus subsp. sipyleus var.

600-1000

The southwest of Beypazari, Acisu and
Macunkdéy surroundings

sipyleus

900-1200

Ayas mountains Ayasbeli

1450-1850  Yaprakli mountain (the northeast of Cankiri)

1000-1750 Eldivan mountain

1270-1635 Kizilcahamam Soguksu National Park

Cubuk- Karagdl surroundings Aydos mountain

1050- 1750 (Ankara)

T.sipyleus subsp. rosulans

1250-1500  Goreme National Park (Nevsehir)

1500-2100  Sultandaglari (Aksehir)

1150-1200 Karaman surroundings

1000-1600 Region of Eregli -Karaman

T.sipyleus subsp. rosulans

2000-2350 The south of Kazim Karabekir (Konya),

Hacibaba dag1 (Ozyurt)

1400-1450 Karadag Milzile Hill and Akkaya surroundings

1000-2250 Karadag (Karaman)

4. Acknowledgements

This paper had been prepared from poster presenta-
tion at the 1% International Congress on Medicinal and
Aromatic Plants (TABKON) to be held in Konya/
Turkey, on 10-12 May 2017. This research’s abstract
was published in abstract proceedings books (Kog et
al., 2017).

5. References

Akgoz Y (2013). Tirkiye Florasi'na ait Hypericum L.
cinsinin tehlike kategorileri ve bulunan yeni tii-
rleri. Journal of the Institute of Natural & Applied
Sciences 18 1-(2):62-69.

Akman Y, Ketenoglu O, Kurt L, Vural M (2014). i¢
Anadolu Step Vejetasyonu. Palme Yayincilik. An-
kara.

Alkan M, Gokge A (2012). Tanacetum abrotanifolium
(L.) DRUCE (Asteraceae)’ un govde ve cicek
ekstraktlarmin Sitophilus granarius ve Sitophilus
oryzae (Col., Curculionidae)’ye olan kontakt ve
davranigsal etkileri. Tiirk. entomol. derg.36 (3):
377-389

Altin M, Gokkus A, Kog A (2011). Cayir mera yone-
timi Vol:1, T.C. Tarim ve Koéyisleri Bakanligt.
Ankara.

Anonymous (2012). Tibbi Bitkiler Sektor Raporu. Bati
Akdeniz Kalkinma Ajansi



220

Kog et al. / Selcuk J Agr Food Sci, (2018) 32 (2), 212-220

Anonymous (2017a).
https://en.wikipedia.org/wiki/Helichrysum(13.04.2
017)

Anonymous (2017D).
http://www.tubives.com/(13.04.2017)
Anonymous (2017c).

https://tr.wikipedia.org/wiki/Kekik(13.04.2017)

Avci M (2005). Cesitlilik ve endemizm agisindan Tii-
rkiye’nin  bitki  ortiisii, Istanbul Universitesi
Edebiyat Fakiiltesi Cografya Bolimii Cografya
Dergisi 13, 27-55.

Avci M (2013). Diinyada ve Tiirkiye’de step formasy-
onu. Ege Uni. Fen Edebiyat Fak. Yayin. No: 180.
[zmir.

Bakir O (1987). Cayir mera amenajmani. Ankara Uni.
Ziraat Fak. Yayilar1 Yaym No: 992. Ankara.

Balabanli C, Albayrak S, Turk M, Yuksel O (2006).
Tirkiye cayir meralarinda bulunan bazi zehirli
bitkiler ve hayvanlar iizerine etkileri. S.D.U. Or-
man Fak. Dergisi A (2): 89-96.

Bayram E, Kirici E, Tansi S, Yilmaz G, Arabaci O,
Kizil S, Telci I (2010). Tibbi ve Aromatik
Bitkiler uretiminin arttirilmasi olanaklar1, Ziraat
Miihendisligi  VII. Teknik Kongresi, Bildiriler
Kitabi-1, 11-15 Ocak 2010 Ankara, Say. 437-457.

Celen E (1999). Flora ve Fauna muhafazasi. ¢evre
koruma 6nlemleri (Cayir mera amenajmani ve is-
lah1 uygulama el kitabi). T. C. Tarim ve Koyisleri
Bakanligi, MATSA Basimevi Ankara,

Cetik R (1985). Tirkiye Vejetasyonu: I — ¢ Anadolu
Vejetasyonu ve Ekolojisi. Konya. S.U. Basimevi.

Edreva A (1998). Molecular bases of stress in plants.
Bitkilerde  Stres  Fizyolojisinin ~ Molekiiler
Temelleri. 22-26 Haziran, {zmir

Goren N (2003). Tanacetum (Compositae) tiirlerinden
cevre dostu, dogal insektiistlerin izolasyonu,
yapilarinin tayini ve aktivitelerinin saptanmasi.

Tiirkiye Bilimsel ve Teknik Arastirmalar Kurumu,
Proje No: TOGTAG-2422

Goren N, Arda N, Caliskan Z (2002). Chemical charac-
terization and biological activities of the genus
Tanacetum (Compositae). Studies in Natural
Products Chemistry, 27 (H): 547-658.

Inceoglu O (1987). i¢c Anadolu Bélgesindeki Tuz Golii
Kuvarterner tabakalarinda palinolojik bir arastir-
ma. Ankara. Doga. Tu. Botanik. D.C.

Ipek A, Gurbuz B (2010). Tiirkiye Florasinda bulunan
Salvia tirleri ve tehlike durumlari. Tarla Bitkileri
Merkez Arastirma Enstitiisii Dergisi 19 (1-2): 30-
35.

Kahraman A (2017). Effect of humic acid doses on
yield and quality parameters of cowpea [Vigna
unguiculata (L.) Walp] cultivars. Legume rese-
arch, 40 (1): 155-159. DOI:
10.18805/Ir.v0iOF.3763.

Kahraman A, Onder M, Ceyhan E (2012). The im-
portance of bioconservation and biodiversity in
Turkey. International Journal of Bioscience, Bio-
chemistry and Bioinformatics, 2 (2): 95-99.

Kahraman A, Onder M (2018). Accumulation of heavy
metals in dry beans sown on different da-
tes. Journal of Elementology, 23(1): 201-216.
DOI: 10.5601/jelem.2017.22.2.1308

Karagoz A, Zencirci N, Tan A, Taskim T, Koksel H,
Surek M, Toker C, Ozbek K (2010). Bitki genetik
kaynaklarinin korunmasi ve kullanimi. Tiirkiye
Ziraat Miihendisligi VII. Teknik Kongresi 11-15
Ocak 2010. Ankara. Tirkiye.

Ko¢ N, Acar R (2017). The effect of morphological
properties of agropyron species of different salt
concentrations. Journal of International Applica-
tion Science, 12 (1): 9-13.

Ko¢ N, Acar R (2018). The effect on K, Na, and CI
content in stem and root of agropyron species un-
der different salt concentrations. Feb-Fresenius
Environmental Bulletin, 27 (5): 2873-2877.

Kog¢ N, Acar R, Celik SA (2017). The potential of
medicinal and aromatic plants in the Central Ana-
tolian steppe rangelands and the actions to be tak-
en for these plants. 1* International Congress on
Medicinal and Aromatic Plants.

Lourens ACU, Reddy D, Baser KHC, Viljoen AM,
Van Vuuren SF (2004). In vitro biological activity
and essential oil composition of four indigenous
South African Helichrysum species. Journal of
Ethnopharmacology 95: 253-258.

Satana A, Arslan B (2012). Tiirkiye’de Hypericum L.
Tiirlerinin Yayilist Ve Farmakolojik Ozellikleri,
Tibbr ve Aromatik Bitkiler Sempozyumu, 13-15
Eyliil 2012. Tokat

Tokluoglu M (1986). Zehirli Cayir ve Mera Bitkileri.
O.M.U. Ziraat Fak. Yayinlari. Samsun.

Ucar E., Turgut K. (2009). Baz1 Dag Cay: (Sideritis)
Tiirlerinin In Vitro Cogaltimi. Akdeniz Uni. Ziraat
Fak. Dergisi 22 (1): 51-57.

Williams CA, Harborne JB, Geiger H, Hoult RS
(1999). The flavonoids of Tanacetum parthenium
and T. vulgare and their anti-inflammatory proper-
ties. Phytochemistry 51: 417-423

Yaylaci OK, Ozgisi K, Sezer O, Orhanoglu G, Ozturk
D, Koyuncu O (2013). Anatomical studies and
conservation status of rare endemic Hypericum
sechmenii Ocak & Koyuncu (Sect: Adenosepa-
lum) from Eskisehir-Turkey, Journal of Sel¢uk
University Natural and Applied Science, 2(1): 1-
11.


https://en.wikipedia.org/wiki/Helichrysum(13.04.2017)
https://en.wikipedia.org/wiki/Helichrysum(13.04.2017)
http://www.tubives.com/
https://tr.wikipedia.org/wiki/Kekik
http://dx.doi.org/10.18805/lr.v0iOF.3763

	01. Vol 32 No 2 Kapak ve İçindekiler
	1. 948 (TR)
	2. 952 (TR)
	3. 913 (TR)
	4. 956 (TR)
	5. 927 (TR)
	6.909 (TR)
	7. 959 (TR)
	8. 962 (TR)
	9. 993 (Eng)
	10. 996 (Eng)
	11. 922 (Eng)
	12. 988 (Eng)
	13. 1007 (Eng)
	14. 995 (Eng)
	15. 1019 (Eng)
	16. 990 (Eng)
	17. 865 (TR- Review Article)
	18. 989 (Eng)- Review Article)

