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suretiyle gonderebilirler) imzalanarak gonderilmelidir.

5. Eserlerin tiim sorumlulugu yazarlarina aittir.
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Acikta Organik Domates Yetistiriciliginde Farkh Dikim
Sistemlerinin Biiyiime ve Gelisme Uzerine Etkisi

Harun OZER!

OZET: Bu calismada farkli dikim sistemlerinin (standart masura, besik masura ve diize dikim) acikta organik
olarak yetistirilen Stimela F1 domates ¢esidinin biiyiime, gelisme, erkencilik ve hasat siiresi iizerine etkileri
aragtirtlmistir. Genel olarak gévde ¢apit (mm), bitki boyu (cm), yapraklanma hizi (adet giin™), salkim olusma
hiz1 (salkim giin), ¢igeklenme hiz1 (¢igek giin'), ilk meyve tutumu, ilk hasat, son hasat ve hasat siiresi degerleri
masura tipi uygulamalarinda, diize dikimden daha yiiksek bulunmustur (P<0.01). En yiiksek salkim olugma hizi
(0.17 salkim giin™"), yapraklanma hiz1 (0.35 adet giin™"), hasat siiresi (8 1.2 giin) degerleri begik masura uygulamasindan
elde edilmistir. Farkli dikim sistemlerinin bitki biiyiime ve gelisme parametreleri iizerine 6nemli etkileri oldugu
sonucuna varilmigtir.

Anahtar Kelimeler: Biiyiime, ¢eltik kavuzu kompostu, gelisme, dikim sistemi

The Effect of Different Planting Systems on the Growth and
Development of Organic Tomato Growing in the Field

ABSTRACT: The present study was carried out to determine the effects of different planting systems (standard
raised bed, gable raised bed, flat planting) on growth, development, earliness and harvest period parameters of
Stimela F1 tomatoes organically grown in the field. The plants grown and development in raised beds had a higher
(P<0.01) stem diameter (mm), plant height (cm), leaf appearance rate (number day'), raceme formation rate (cluster
day™), flowering rate (flower day™), first fruit set, first harvest, last harvest, duration of harvest than flat planting.
The highest raceme formation rate (0.17 cluster day'), leaf appearance rate (0.35 number day'), duration of harvest
(81.2 day) were obtained from gable raised bed. It was concluded that raised beds (standard and gable raised beds)
could have significant effects on the growth and development parameters of tomatoes.

Keywords: Growth, rice husk compost, development, planting system

! Ondokuzmayis Universitesi, Ziraat Fakiiltesi, l}ahge Bitkileri Boliimii Samsun, Tiirkiye
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GIRIS

Domates, diinyada 159 milyon ton, Tirkiye’de
ise 11,8 milyon ton iiretim degeri ile 6nemli sebze
tiirlerinden biridir (FAO, 2014; TUIK, 2014).
Sebzelerin neredeyse tamami, icerdikleri maddeler
nedeniyle insan saghgini koruyucu ve iyilestirici
etkilere sahip olmakla birlikte 6zellikle bazi tiirler daha
da 6n plana ¢ikmaktadir. Bu tiirlerin basinda gelen sebze
tiirlerinden birisi de domatestir (Sonmez ve Ellialtioglu,
2014). Domatesin meyvesinin 6nemli bir kismimni su
olusturmasina ragmen, insan beslenmesi i¢in Oneme
sahip karbonhidratlar, organik asitler, aminoasitler,
vitaminler, pigmentler, fenolik bilesikler ve c¢esitli
mineral maddelerce de zengin oldugu bilinmektedir.
Domates meyvesi ayrica zengin fenolik igerigi ve
yiiksek antioksidan aktivitesinden dolayr bagisiklik
sisteminin giliglenmesine biiyiik katki saglamaktadir
(Raffo et al., 2006; Toor et al., 2006; Singh et al., 2007;
Kara ve Okyay, 2008; George et al., 2011; Sonmez ve
Ellialtioglu, 2014).

Domates meyvesinin insan beslenmesi igin onemli
besin igerikleri, liretimin organik yollarla yapilmasi
durumunda katlanarak artmaktadir. Organik sebze
yetistiriciliginde ise bitki beslemenin degil topragin
dogal yapist ve canlilifinin artirilmast 6n planda
gelmektedir (Ozer, 2012). Tarimsal {iretimde yogun
kimyasal giibre kullanim1 sonucu topragin dogal
yapist ve canliligit bozulmaktadir. Toprak yapisinin
yenilenmesinin en uygun yolu topragin organik
zenginlestirilmesidir. Topraga organik
maddenin kazandirilmasi ile topraktaki mikroorganizma
faaliyetleri artirllmaktadir. Bu faaliyetlerin baslamasi
ile bitki bilylimesi i¢in 6nem arz eden ortamda bulunan
organik maddelerin ayrismasi, besin maddelerinin
mineralizasyonu ve azot fiksasyonu olaylarinin artmasi
verim ve kaliteyi artirmaktadir (Badalucco et al., 1996;
Gomes et al., 2001; Marschner et al., 2004; B6hme and
Bohme, 2006; Saha et al., 2008; Tiizel ve ark., 2011;
Zhang et al., 2012). Bitkilerin rhizosferi (kdk bolgesi)
yogun mikrobiyal etkinligin oldugu bir bolgedir ve
bu bolgedeki bazi bakteriler kok bakterileri olarak
adlandirilir. Bu bakterilerin besinlerden yararlanmay1
kolaylastirma, zararli mikroorganizmalarin 6nlenmesi,
biyolojik kontrol ve biiylime hormonlari {izerinde
etkilere sahip olduklar1 bilinmektedir (Larcher et al.,
2000; Altin ve Bora, 2005; Orudzheva, 2012). Ticari
organik giibre (Biofarm) uygulamalari ile mikrobiyal
biyokiitle miktarmin (biomass) konvansiyonel tarima

maddece
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oranla ortalama % 77 oranmnda daha fazla oldugu
bildirilmektedir (Okur ve ark.,2007). Bu sebeple degisik
canlilara ait (bitki, hayvan vb.) atiklardan veya yan
iiriinlerinden elde edilen organik giibrelerin kullanimi
yayginlastirilmalidir. Organik giibreleme yapilmaksizin
uygulanan kimyasal giibrelerin kullanimi ile topragin
kalitesi zamanla bozulacagindan, sebze yetistiriciliginde
verim ve kalite artig1 saglanmasi i¢in organik giibrelerin
tek baslarina veya kimyasal giibrelerle kombine
edilerek uygulanmasi gerekmektedir (Asri ve ark.,
2011; Demirtas ve ark., 2012; Ozkan ve ark., 2013).

Mikroorganizma faaliyetlerinin artirilmasi organik
madde miktarinin yami sira iyi bir toprak islemeyle
saglanmaktadir. Toprak isleme ile topragin havalanabilir
yapida olmasi Onem arz etmektedir. Bu yiizden
topragin 6zellikle dikimden sonra gézeneklerinin su ile
dolmamasi gerekmektedir. Nemli bolgeler basta olmak
iizere sebze yetistiriciliginde dikim yeri hazirliginda
topragin kabartilip yiikseltilerek drenajinin saglanmasi
ve Ozellikle yoneyinin ayarlanmasi ile toprak sicakligi
ve toprak mikroorganizma faaliyetleri artirilmaktadir.
Acikta yetistirilen domateslerde egimli masuralarin
normal masuralara gore giinlilk ortalama toprak
sicakligini 1.3°C artirdig1 ortaya konmustur (Ozer,
2012). Masura sisteminde yetistiricilik yapildiginda
bitki kdklerinin yogunlugunun, agirliginin ve ¢aplarinin
arttig1 bildirilmektedir (Hossain et al., 2008). Bu
calisma ile agikta organik domates yetistiriciliginde
farkli dikim sistemlerinin biiyiime, gelisme, erkencilik
ve hasat siiresi lizerine etkisi arastirilmistir.

MATERYAL VE YONTEM

Calisma, 2009-2010 yillar1 arasinda Ondokuz
Mayis Universitesi Ziraat Fakiiltesi Bahce Bitkileri
Boliimii (41°22°3.7272” ve 36° 117 53.9448” ve yiikselti
137 m ) arastirma ve uygulama alaninda acik arazide
yuriitilmistiir. Caligmada Ortiialt1  yetistiriciliginde
yaygin olarak yetistiriciligi yapilan, ilkbahar sera ve
acikta yetistiricilik i¢in uygun, erkenci ve sirik Stimela
F, domates g¢esidi kullamlmustir. Cesidin meyvesi
tiniform, kirmizi renkli, 3-4 loplu, yuvarlak, sert, raf
omrii uzun ve nakliyeye dayaniklidir. Topragin besin
elementi igerigini organik olarak artirabilmek igin
celtik kavuzu kompostu kullanilmistir. Yetistiricilik
donemi boyunca bitkilere ilave baska giibre uygulamasi
yapilmamustir. Arastirmada, masuralarin iist kisimlarini
kaplamak amaciyla, siyah polietilen (1.30 m eninde ve
0.03 mm kalinliginda) mal¢ materyali kullanilmigtir.

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.



Acikta Organik Domates Yetistiriciliginde Farkli Dikim Sistemlerinin Biiyiime ve Gelisme Uzerine Etkisi

Tohum ekimi her iki yilda da Nisan ay1 ortasinda, torf
doldurulan viyollere yapilmistir. Cikistan sonra, ilk
gergek yapraklari goriilen fideler, 2:1 oraninda yanmis
hayvan giibresi ve bahge topragindan hazirlanan karigim
doldurulmus viyollere (7x5c¢m) sasirtilmugtir.

Celtik kavuzu kompostu yigin metoduna gore
hazirlanmigtir (Inckel et al., 2005). Yigin metoduna
gore ilk katmana 25 cm kalinliginda zor pargalanabilen
celtik kavuzu serilmistir. Ikinci katmana 25 cm
kalinhginda kesilmis otlar yayilmgtir.  Ugiincii
katmanda ise mikroorganizma faaliyetini artirmak
ve azot fiksasyonunu saglayabilmek amaciyla 10 cm
kalinliginda hayvan giibresi kullanilmistir. Bu islem
dort kere tekrarlanmistir. Son olarak yiginin en iistline

yine mikroorganizma faaliyetini arttirmak amaciyla 5

Cizelge 1. Celtik kavuzu kompostu atiginin besin elementi i¢erigi

cm kalinliginda toprak serilmistir. Elde edilen y1gin her
iki yilda yapilmis olup yaklasik 6 ay boyunca haftada
iki kere karistirilmstir.

Acikta yetistiricilikte 1 metre eninde hazirlanan
masuralara ¢eltik kavuzu kompostu 20 cm toprak
9 kg m?
Celtik kavuzu kompostu atigimin besin elementi
Cizelge 1°de
ayrica her iki yilda ve her uygulama parselinde

derinligine olarak karistirilmistir.

igerigi verilmistir. Arastirmada
domates bitkilerinin ilk ¢i¢ceklenme doneminde
ve calismanin sonunda alinan toprak drneklerinde
besin elementleri, organik madde miktarlari, pH ve
EC degerleri belirlenmistir (Blake, 1965; Kacar,

1984; Bayrakli, 1987) (Cizelge 2).

Celtik kavuzu kompostu atig1

pH (1:10) 8.47

EC (dS m™) 2.1

N (%) 0.064
Mg (ppm) 8468.55
Fe (ppm) 13548.10
Cu (ppm) 37.45

(ppm) 11103.21

(ppm) 16385.47
Ca (ppm) 40118.50
Mn (ppm) 936.35
Zn (ppm) 289.75

Cizelge 2. {1k ¢iceklenme déneminde ve calismanin sonunda alman (0-20 cm) toprak érneklerinin bitki besin elementi igerikleri

EC Ca Mg K P oM Na
pH (dSm™') (meq100g') (meq100g') (meq 100g")  (ppm) (%) (meq 100g™)

Yillar Ilk ¢igeklenmede alinan toprak érnekleri

2009 7.76 1.43 35.79 11.96 11.82 100.45 5.99 0.56
2010 7.54 1.40 29.94 12.50 5.37 315.74 12.96 1.28

Caligmanin sonunda alinan toprak 6rnekleri

2009 7.92 0.91 39.75 9.17 10.02 51.43 5.19 0.59
2010 7.61 0.86 33.13 11.36 4.38 188.61 8.24 1.00

Acikta yetistiricilikte 1 m eninde hazirlanan
damlaticili  damlama
sulama borular1 ¢ift sira dikime uygun sekilde

masuralara 25 cm aralikli

cekilmistir. Masuralarin iizerine siyah polietilen (PE)
mal¢ materyali topraga sikica temas edecek sekilde
serilmistir. Dikim yerleri; sira aras1 45 cm, sira tizeri 50
cm ve genis siralar aras1 90 cm (2962 bitki da!) olacak
sekilde ayarlanmistir. Domates fidelerinin dikimi ilk y1l
5 Haziran 2009 ve ikinci y1l 20 Mayis 2010 tarihlerinde
yapilmustir.

Cilt / Volume: 6, Say1/ Issue: 2, 2016

Acikta sicaklik degerleri diizenli olarak (30 da giin™)
veri kaydedicilerle (KT100, Kimo, Fransa) °C
olarak Ol¢iilmiistiir. Ayrica dikimden itibaren, toprak
sicaklik Olgtimleri (her masura tipinde) giinde {i¢ defa
(07.00, 12.00 ve 17.00) saplamali toprak termometresi
(TTX 100, Ebro, Almanya) ile yapilmistir. Elde edilen
veriler giinliik ortalama olarak Cizelge 3’de verilmistir.
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Cizelge 3. Toprak sicakligi (standart masura, besik masura ve diize dikim) (°C) ve hava sicakligi degerleri (°C)

Toprak sicakligi (°C)
Standart masura Besik masura Diize dikim Hava sicakligi (°C)
En dusuk 9.78 10.36 8.54 10.5
En yiiksek 30.98 31.38 28.40 25.9
Ortalama 21.49 22.46 20.19 162
Bitkilerde biiyiime ve gelisme parametreleri  kullanilmistir. Elde edilen ortalamalar arasindaki

asagida belirtildigi sekilde degerlendirilmistir:

Bitki boyu (cm): Dikimin 89. giiniinde serit metre
yardim ile kok bogazindan biiyiime ucuna kadar olan
kisim olglilmiistiir.

Govde capt (mm): Dikimin 89. giiniinde dijital
kumpas ile kok bogazi dl¢iilmiistiir.

Yapraklanma hiz1 (adet giin!), salkim olugsma hiz1
(salkim giin') ve ¢igeklenme hiz1 (¢igek giin): Yaprak,
salkim ve ¢icek sayisinin belirli araliklarla Slgiilmesi
ile elde edilen ortalama degerlerin giine boliinmesinden
elde edilmistir (Uzun ve Demir 1996).

[lk meyve tutumu, ilk hasat ve son hasat: Tarihler
gozleme dayali olarak kaydedilmistir. Hasat siiresi
(giin): 11k hasat ve son hasat tarihi arasindaki fark giin
olarak hesaplanmustir.

Aragtirma, 3 tekerriirlii her tekerrirde 9 bitki
olacak sekilde tesadiif bloklar1 deneme desenine gore
kurulmustur. Calisma sonucunda elde edilen verilerin
degerlendirilmesinde Microsoft Excel 2010 paket
programi ve SPSS 17.0 istatistik analiz programi

farkliliklar Duncan (P<0.01) c¢oklu karsilastirma
testiyle belirlenmistir.

BULGULAR VE TARTISMA

Domateste govde cap1 degerleri istatistiki olarak
onemsiz bulunmakla beraber fakli dikim sistemlerine
gore 11.83 mm-12.90 mm arasinda degisim
gostermistir (Cizelge 4).. Bitki boyu agisindan ise
dikim sistemleri arasindaki farkliliklar istatistiki olarak
onemli bulunmus, en yiiksek bitki boyu (180 cm) besik
masura en diistik bitki boyu (126.5 cm) ise diize dikim
uygulamasindan elde edilmistir (Cizelge 4). Kandemir,
(2005) bitki boyunun sicaklikla artis gosterdigini ve
biberde en yiiksek bitki boyunun diisiik 151k (70 Mmol
m?2s!) yiiksek sicaklik (30°C ) sartlarinda, en diisiik
bitki boyunun ise yiiksek 1s1k (1500 Mmol m=2s) diisiik
sicaklik (15°C ) sartlarinda olustugunu bildirmistir.
Bizim ¢aligmamiza benzer sonuglarin elde edilmig
olmas1 ozellikle besik masura uygulamasin ile toprak
sicakliginin artirtlmast ile bitki boyunun olumlu olarak
etkilendigi diisiiniilmektedir (Cizelge 3).

Cizelge 4. Farkl1 dikim sistemi (standart masura, besik masura ve diize dikim) uygulamalarinin gévde ¢ap1 (mm) ve bitki boyu (cm)

uizerine etkisi

Govde Capt (mm) Bitki Boyu (cm)
Standart masura 11.83 167.4b
Besik masura 12.90 180.0 a*
Diize dikim 12.43 126.5¢
*P<0.01

Fakl1 dikim sistemi (standart masura, besik masura
ve diize dikim) uygulamalarinin yapraklanma hiz etkisi
Sekil 1’de sunulmustur. Yapraklanma hizi bakimindan
arasinda istatistiki fark Onemli

masura tipleri
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bulunmamustir. En yiiksek yapraklanma hizi (0.35-0.34
adet glin') besik ve standart masura uygulamasindan

elde
yaz aylarinda yliksek 151k sebebiyle arttigi ve kis

edilmisti. Domateste yapraklanma hizinin
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aylarinda diisiik 151k miktarindan dolay1 engellendigi
bildirilmektedir (Picken et al., 1986). Calisma yaz
aylarinda 1s1ik siddetinin yiliksek oldugu doéneme
rastlamast ile 11k siddetinin yapraklanma hizin
arttirdigi  diistiniilmektedir.  Ancak yapraklanma
hizinin artmast sicaklik ve 1s1k arasindaki dengeye
bagl oldugu, yapraklanma oraninin sicaklik artisi

ile dogru orantili olarak attig1 bildirilmistir (Uzun ve
Demir, 1996). Masura sistemleri (standart ve besik)
ile toprak sicakligi degerlerinden oOzellikle ortalama
sicaklik degerleri diize dikim uygulamasina gore daha
yiiksek olarak belirlenmistir (Cizelge 3). Bu bilgiler
dogrultusunda sicaklik artisinin yapraklanma hizin
artirdig1 digtiniilmektedir (Sekil 1).

04

Yapraklanma Hizi
(adet giin-)

02

Standart masura

Besik masura Diize dikim

Uygulamalar

Sekil 1. Farkli dikim sistemi (standart masura, besik masura ve diize dikim) uygulamalarinin yapraklanma hizi

(adet giin™) tizerine etkisi (P<0.01)

Fakli dikim sistemlerinin (standart masura,
besik masura ve diize dikim) salkim olugma hizi ve
ciceklenme hizi tizerine (salkim giin') etkisi istatistiki
olarak Oonemli bulunurken (P<0.01), masura tipleri
arasinda goriilen farkliliklar istatistiki acidan 6nemli
bulunmamistir. En yiiksek salkim olusma hiz1 0.17
ve 0.15 (salkim giin) ile besik ve standart masura
uygulamalarindan elde edilmistir. Cigeklenme hiz1

en yiiksek ciceklenme hizinin ise 0.21 ¢igek giin’!
ile standart masura sisteminden elde edildigi
belirlenmistir (Sekil 2). Domateste ¢igeklenme
oraninin sicaklik artig1 ile arttig1 bildirilmektedir
(Uzun, 1996). Calismamizdan elde ettigimiz sonuglar
sicaklik degerleri yoniinden Onceki caligsmalarla
benzerlik gdstermistir (Kandemir, 2005). Ancak
bu sonuclar1 sadece sicaklikla aciklamak miimkiin

degerleri ise 0.15-0.21 arasinda degistim gosterirken,  goriilmemektedir.
O Salkim Olugma hizi (salkimgiin’) B Gigeklenme Hizi (gigek giin™)
0,25
a a
0,2
a
a
0,15
0,1 b
0,05
Standart masura Besik masura Diize dikim
Uygulamalar

Sekil 2. Farkli dikim sistemi (standart masura, besik masura ve diize dikim) uygulamalarinin salkim olugma hizi (salkim giin'') ve

ciceklenme hiz1 (¢igek giin') lizerine etkisi (P<0.01)

Cilt / Volume: 6, Say1/ Issue: 2, 2016
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Bitki toprak verimliligi i¢in bitkiyi ¢evreleyen
rizosfer mikroorganizmalar yoluyla mineralizasyon
ve azot fiksasyonu ile bitki biiylimesini ve sagligini
etkileyebilmektedir (Badalucco et al., 1996; Gomes
et al.,, 2001; Marschner et al., 2004; Altin ve Bora,
2005; Bohme and Bohme, 2006; Saha et al., 2008).
Bitki beslenmesi yoniinden bir¢ok avantajlari olan
mikroorganizmalar masura sistemleri ile
dikim uygulamalar1 karsilastirldiginda masura ile
mikroorganizma miktarlar1 ve faaliyetlerinin artti1
aktarilmaktadir. Ayrica mikroorganizmalar yetistirilen
kiiltiir bitkilerinin verimliliklerini arttirmaktadir (Zhang
et al., 2012). Elde ettigimiz sonu¢lar masura sistemi ile
mikroorganizmalar i¢in uygun sartlarin olustugu ve

diize

mikroorganizma faaliyetlerinin artis1 ise salkim olugsma
hizi ve c¢iceklenme hizinin artigina katki sagladigi
distiniilmektedir.

Calismada en erken ¢igeklenme diize dikim
uygulamasindan (17.4 giin) elde edilirken, ilk meyve
tutumu 20.5 giin ile standart masura uygulamasindan
elde edilmistir. Elde edilen degerler arasinda ilk
hasat tarihini inceledigimizde en erken hasat besik
masura (67.2 giin) dikim sisteminden elde edilmistir
Ancak hasat siiresini inceledigimizde diize dikim
uygulamasinin 47.9 giin ile en diisiik oldugu ve standart
masura ile besik masuraya gore (76.3-81.2 giin) 6nemli
farklar olustugu goriilmektedir (Cizelge 5).

Cizelge 5. Farkli masura tiplerinin (standart masura ve besik masura) ve diize dikim uygulamalarinin {lk cigeklenme, ilk meyve

tutum, ilk hasat, son hasat ve hasat siiresi tizerine etkisi

Dikimden Sonra Gegen Giin Sayist

ik Ik Meyve Ik Son Hasat siiresi
Cigeklenme Tutumu Hasat Siiresi Hasat Siiresi
Standart masura 17.8 ab 205¢ 713 a 147.7 a 763 b
Besik masura 18.3 a* 22.5b 67.2b 1484 a 81.2a
Diize dikim 174 ¢ 259a 70.5a 118.5b 479 ¢
*P<0.01
Sonugta sebze yetistiriciliginde hasat siiresi  organik maddelerin ayrismasi ve enzim aktivitesinde
verimlilik yOniinden en Onemli parametrelerden de 6nemli rol oynamaktadirlar. Bitki mikroorganizma

bir tanesidir. Bitkilerde stres kosullarinin olusmasi
ile erken ¢igeklenme gergeklesmektedir. Ancak
erken ciceklenme bitkilerin yesil kalma siirelerini
azaltmaktadir (Ozer, 2012). Bitkilerin yetistirme
stirelerinin uzun olmasi yani yesil kalma siirelerinin
uzamast bitkide kararli bir biiylime saglayarak stres
kosullarindan etkilenmeyi azaltmaktadir. Uzun 6miirlii
yapraklarin meyveyi besleme siiresi uzayacagindan
ortalama meyve agirligi da artmaktadir. Yesil kalma
siiresinin uzamasi ile verim artiglari tespit edilmistir
(Uzun, 2000). Elde ettigimiz sonuglar ¢alismada diize
dikim uygulamasi ile stres kosullarinin ortaya ¢iktigini
ve erken ¢igeklenme olmasina ragmen hasat siiresinin
kisaldigini gostermektedir.

SONUC

Toprak ¢ok sayida ve ¢esitlilikte mikroorganizma
topluluklarint  barindirmaktadir. Mikroorganizmalar
yoluyla mineralizasyon ve azot fiksasyonu ile bitki
biliyiimesini ve saghigmi etkileyebilmektedir. Ayrica
mikroorganizmalar bitki biiylimesi i¢in gerekli olan
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faaliyetlerinin artirabilmesi i¢in topraga organik madde
verilmesi gerekmektedir. Ancak organik madde ilavesi
tek basia bir sey ifade etmemektedir. Bunun yaninda
toprak isleme ile mikroorganizmalarin artirilabilmesi
icin ideal toprak nemi, toprak havasi ve toprak sicakligi
saglanmalidir. Diize dikim ile toprak gdzenekleri suyla
dolarak, toprak sicaklig1 ve toprak havasi azalmaktadir.
Sonu¢ olarak gerek standart masura gerekse besik
masura diize dikim ile karsilastirildiginda bitki biiytime
ve gelisme parametreleri agisindan en iyi degerler
elde edildigi belirlenmistir. Yapilacak c¢alismalarda
ozellikle maliyeti diisiik olan yesil gilibreleme ile
topraktaki mikrobiyal biyokiitle arasindaki iliskilerinin
belirlenmesi ile daha saglikli veriler elde edilebilecegi
distiniilmektedir.

TESEKKUR

Desteklerinden dolay1 Ondokuz Mayis Universitesi
Proje Yonetim Ofisi (Proje No: PYO. ZRT.1901.09.014)
ve degerli katkilarindan dolayr Prof. Dr. Sezgin
UZUN’a tesekkiir ederim.

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.



Acikta Organik Domates Yetistiriciliginde Farkli Dikim Sistemlerinin Biiyiime ve Gelisme Uzerine Etkisi

KAYNAKLAR

Altin N, Bora T, 2005. Bitki gelisimini uyaran kok bakterilerinin
genel 6zellikleri ve etkileri. Anadolu, 15(2): 87-103.

Asri FO, Demirtas EI, Ozkan CF, Ar1 N, 2011. Organik ve kimyasal
giibre uygulamalarinin hiyar bitkisinin verim, kalite ve mineral
iceriklerine etkileri. Akdeniz Universitesi Ziraat Fakiiltesi
Dergisi, 24(2): 139-143.

Badalucco L, Kuikman PJ, Nannipieri P, 1996. Protease and
deaminase activities in wheat rhizosphere and their relation
to bacterial and protozoan populations. Biol. Fert. Soils, 23:
99-104.

Bayrakli F, 1987. Toprak ve Bitki Analizleri. Ondokuz Mays
Universitesi Yayinlari, Yayin No: 17, Samsun.

Blake GR, 1965. Bulk Density. In Methods of Soils Analysis. Part 1.
C.A. Black (Ed) ASA Madison Wisconsin, 381-389.

Bohme L, Bohme F, 2006. Soil microbiological and biochemical
properties affected by plant growth and different long-term
fertilisation. Eur. J. Soil Biol., 42: 1-12.

Demirtas EI, Asri OF, Ozkan CF, Ar1 N, 2012. Organik ve kimyasal
giibre uygulamalarinin ortiialti domates yetistiriciliginde
toprak verimliligi ve bitkinin beslenmesine etkileri. Bati
Akdeniz Tarimsal Arastirma Enstitlisii Derim Dergisi, 29(1):
9-22.

FAO, 2014. Diinya sebze iiretimi degerleri. http://faostat3.fao.org/
home/index.html#download, (Erisim tarihi: 14 Eyliil, 2015).

George S, Tourniaire F, Gautier H, Goupy P, Rock E, 2011. Changes
in the contents of carotenoids, phenolic compounds and
vitamin C during technical processing and lyophilisation of
red and yellow tomatoes. Food Chemistry, 124: 1603-1611.

Gomes NCM, Heuer H, Schonfeld J, Costa R, Mendonca-Hagler
L, Smalla K, 2001. Bacterial diversity of the rhizosphere of
maize (Zea mays) grown in tropical soil studied by temperature
gradient gel electrophoresis. Plant Soil, 232: 167-180.

Hossain MI, Osaki M, Haque MS, Khan MMH, Rahmatullah NM,
and Rashid MH, 2008. Effect of straw management and
nitrogen fertilization on root growth and root characteristics
of wheat through raised bed system on a low n calcareous soil
of Bangladesh. Thai Journal of Agricultural Science, 41(1-2):
45-52.

Inckel M, de Smet P, Tersmette T, Veldkamp T, 2005. The
Preparation and Use of Compost. The Publisher Wageningen,
Netherlands, ISBN: 90-8573-006-6, 835s.

Kacar B, 1984. Bitki Besleme Uygulama Kilavuzu. Ankara
Universitesi Ziraat Fakiiltesi Yayin: Ders Kitab1: 900, Ankara.

Kandemir D, 2005. Sera sartlarinda sicaklik ve 1518 biberde
(Capsicum annum L.) biiyiime, gelisme ve verim iizerine
kantitatif etkileri. Ondokuz Mayis Universitesi Fen Bilimleri
Enstitiisti, (Basilmamis) Doktora Tezi, 151s.

KaraC, OkyayN, 2008. Bazi Meyve ve Sebzelerde C Vitamini Tayini.
Tibitak Egitimde Bilim Danismanlig1 Projesi, Kayseri’deki
Fen ve Teknoloji Ogretmenleri Bilim Danismanlig1 ve Egitimi
Yoniinden Destekleme Calistay1, 14-20 Haziran.

Larcher M, Bertrand H, Rapior S, Domergue O, Mantelin S,
CleyetMarel JC, 2000. Phyllobacterium Strain with Hormonal
Capacities Enhances Growth and Nitrate Uptake of Oilseed
Rape (Brassica napus). Fifth International PGPR Workshop,
29 October - 3 November, 2000, CordobaArgentina.

Marschner P, Crowley D, Yang CH, 2004. Development of specific
rhizosphere bacterial communities in relation to plant species,
nutrition and soil type. Plant Soil, 261: 199-208.

Cilt / Volume: 6, Say1/ Issue: 2, 2016

Okur N, Kayik¢ioglu HH, Tung G, Tiizel Y, 2007. Organik tarimda
kullanilan baz1 organik giibrelerin topraktaki mikrobiyal
aktivite iizerine etkisi, Ege Universitesi Ziraat Fakiiltesi
Dergisi, 44 (2): 65-80.

Orudzheva NI, 2012. Change of the Microorganisms Quantity in
Irrigative Gleyey-Yellow under Vegetable Soils. American
Journal of Plant Sciences, 3: 1746-1751.

Ozer H, 2012. Organik domates (Solanum Iycopersicum L.)
yetistiriciliginde degisik masura, mal¢ tipi ve organik
giibrelerin biiyiime, gelisme, verim ve kalite tizerine etkileri,
Ondokuz Mayis Universitesi Fen Bilimleri Enstitiisii,
(Basilmamig) Doktora Tezi, 158s.

Ozkan CF, Asri OF, Demirtasi EI, Ar1 N, 2013. Ortiialt: Biber
Yetistiriciliginde Organik ve Kimyasal Giibre Uygulamalarinin
Bitkinin Beslenme Durumu ve Bitki Gelisimi Uzerine Etkileri.
Toprak Su Dergisi, 2(2): 96-101.

Picken AJF, Stewart K, Klapwicjk 1986. Germination and Vegetative
Development. In: J.G. Atherton And J. Rudich (Eds), The
Tomato Crop. Chapman and Hall, London: 167-200.

Raffo A, La Malfa G, Fogliano V, 2006. Seasonal variations in
antioxidant components of cherry tomatoes (Lycopersicon
esculentum cv. Naomi F1). Journal of Food Composition and
Analysis, 19: 11-19.

Saha S, Gopinath KA, Mina BL, Gupta HS, 2008. Influence of
continuous application of inorganic nutrients to a Maize-
Wheat rotation on soil enzyme activity and grain quality in a
rainfed Indian soil. Eur. J. Soil Biol., 44: 521-531.

Singh J, Upadhyay AK, Prasad K, Bahadur A, Rai M, 2007.
Variability of carotenes, vitamin C, E and phenolics in Brassica
vegetables. Journal of Food Composition and Analysis, 20:
106-112.

Sénmez K, Ellialtioglu SS, 2014. Domates, karotenoidler ve bunlari
etkileyen faktorler iizerine bir inceleme. Derim, 31(2): 107-
130.

Toor RK, Savage GP, Heeb A, 2006. Influence of different types of
fertilisers on the major antioxidant components of tomatoes.
Journal of Food Composition and Analysis, 19: 20-27.

TUIK, 2014. Bitkisel iiretim istatistikleri, http://www.tuik.gov.tr/
bitkiselapp/bitkisel.zul. (Erisim tarihi: 14 Eyliil, 2015).

Tiizel Y, Oztekin GB, Duyar H, Esiyok D, Kilic OG, Ana¢ D,
Kayik¢ioglu HH, 2011. Organik salata-marul yetistiriciliginde
agryl ortli ve bazi giibrelerin verim, kalite, yaprak besin
madde igerigi ve toprak verimliligi Ozelliklerine etkileri.
Tarim Bilimleri Dergisi, 17: 190-203.

Uzun S, 1996. The quantitative effects of temperature and light
environment on the growth, development and yield of tomato
(Lycopersicon esculentum Mill.) and aubergine (Solanum
melongena L.). (Unpublused), Ph.D. Thesis, Reading
University, England.

Uzun S, 2000. Sicaklik ve 15181 bitki bliylime, gelisme ve verimine
etkisi (I1I. Verim). O.M.U. Ziraat Fak. Dergisi, 15(1): 105-108.

Uzun S, Demir Y, 1996. Sicaklik ve 1s181n bitki bilyiime, gelisme
ve verimine etkisi. (II. Geligme). OMU Ziraat Fak. Dergisi,
11(3): 201-212.

Zhang X, Ma L, Gilliam FS, Wang Q, Li C, 2012. Effects of raised-
bed planting for enhanced summer maize yield on rhizosphere

soil microbial functional groups and enzyme activity in Henan
Province, China, Field Crops Research, 130: 28-37.

15






Aragtirma Makalesi / Research Article Igdir Uni. Fen Bilimleri Enst. Der. / Igdir Univ. J. Inst. Sci. & Tech. 6(2): 17-25, 2016

Igdir Universitesi Fen Bilimleri Enstitiisii Dergisi

Igdir University Journal of the Institute of Science and Technology

Cilt/Volume: 6, SayV/Issue: 2, Sayfa/pp: 17-25, 2016
ISSN: 2146-0574, DOI: 10.21597/jist.2016218843

FBED

Pleurotus eryngii Mantarimin Optimum Misel Gelisim
Kosullarimin Belirlenmesi
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OZET: Bu calisma, Dogu Anadolu Bélgesi makromantar florasinda yer alan, halk tarafindan dogadan toplanarak
sevilerek tiiketilen ve ekonomik 6nemi olan P. eryngii mantar tiiriiniin optimum misel gelisim kosullarinin (besin
ortami, pH, sicaklik, karbon ve azot kaynaklar1) ve tohumluk misel iiretimi i¢in en uygun sardirma materyalinin
(arpa, bugday, ¢avdar, dari, musir, piring ve yulaf) belirlenmesi amaciyla yiiriitiilmiistiir. Caligmanin sonucunda,
MEPA ve MYPA besin ortamlarinin misel gelisimi igin en iyi ortamlar olduklar: tespit edilmistir. SB ve YGPA
besin ortamlari ise bu tiir i¢in uygun bulunmamistir. Bu mantar tiirii i¢in optimum misel gelisim sicakliginin
25 °C ve ortam pH degerinin ise 5.5 oldugu belirlenmistir. En diisiik misel gelisimi 4 ve 4.5 pH degerlerine sahip
ortamlarda ve 15 °C sicaklik kosullarinda tespit edilmistir. Misel gelisimi i¢in besin ortaminda karbon kaynagi
olarak mannitoliin, azot kaynag olarak ise kalsiyum nitratin kullanilmasi en iyi sonucu vermistir. Diger taraftan
karbon kaynag olarak laktoz, azot kaynagi olarak amonyum nitrat ve amonyum fosfat kullanildiginda yeterli ve
hizl1 misel gelisimi saglanamamistir. Calismada ayrica P. eryngii’nin tohumluk misel iiretimi i¢in piring, dar1 ve
¢avdarin en uygun hububatlar olduklar tespit edilmistir. Bu mantar tiiriiniin misel gelisimi i¢in en uygun besinsel
ve g¢evresel kosullarin belirlenmesi iilkemizde ticari anlamda yetistiriciligi konusunda yapilacak ¢aligmalar i¢in
faydali olacaktir.

Anahtar Kelimeler: Pleurotus eryngii, misel gelisimi, tohumluk misel, kiiltiir kosullar1

Determination of Optimum Mycelial Growth Conditions
of Pleurotus eryngii Mushroom

ABSTRACT: This study was conducted to determine the optimum mycelial growth conditions (nutrient media,
pH, temperature, carbon and nitrogen sources) and to detect the most suitable grains (barley, wheat, rye, millet,
corn, rice and oat) for spawn production of P. eryngii be found in the macrofungi flora of Eastern Anatolia Region,
collected from nature and fondly consumed by the public. As a result, it was determined that MEPA and MYPA
media were the best for mycelial growth of P. eryngii. SB and YGPA media were not favorable for mycelial
growth of this mushroom. The optimum temperature and pH value for mycelial growth of P. eryngii were found
to be 25 °C and 5.5, respectively. The lowest mycelial growth was recorded at 15 °C and pH 4 and 4.5. The use
of mannitol as carbon source and calcium nitrate as nitrogen source gave the best results for mycelial growth. On
the other hand, an adequate and rapid mycelial growth could not be achieved when lactose, ammonium nitrate and
ammonium phosphate were used as the carbon and nitrogen source. In addition to, rice, sorghum and rye were
found to be the most suitable grains for spawn production of P. eryngii. The determination of optimum nutritional
and environmental conditions for mycelial growth of this mushroom species will be useful for studies about its
commercially cultivation in our country.

Keywords: Pleurotus eryngii, mycelial growth, spawn, culture conditions
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GIRIS

Gliniimiizde Pleurotus tiirleri, diinya mantar
tiretiminde biiyiikk bir lretim hacmine sahiptirler.
Pleurotustiirleriigerisindediinyadayetistiriciligi yapilan
en onemli tiirlerden biri Pleurotus eryngii’dir. P. eryngii
en lezzetli Pleurotus tiirii olarak nitelendirilmektedir
(Rodriguez  Estrada, 2008). Diinyada “Kral
Istiridye Mantar1 (King Oyster Mushroom)” olarak
adlandirilan P. eryngii; Pleurotusun diger tiirleriyle
karsilastirildiginda benzersiz lezzeti, farkli aromatik
yapisi, yiiksek besin igerigi, dnemli tibbi 6zellikleri,
ekonomik dnemi, daha uzun raf dmriine sahip olmasi,
etli yapisi ve ag¢ilik ile ilgili diger 6zelliklerinden dolay1
son zamanlarda Ozellikle Japonya, Cin, Amerika ve
Avrupa iilkelerinde yetistiriciligi hizla artan bir mantar
tiirii olup, popiilaritesi olduk¢a yiiksektir (Rodriguez
Estrada and Royse, 2007; Moonmoon et al., 2010).
Diinyada gittik¢e artan pazara sahip olmasi ve bir¢ok
iilkede diger kiiltiirii yapilan tiirlerden daha fazla tercih
edilmesi nedeniyle aranilan bir mantar tiirii haline
gelen P eryngii’nin yetistiriciligi konusunda Onemle
durulmaktadir (Kong, 2004; Akyiiz ve Yildiz 2007;
2008). Birgok tilkede fiyatinin diger Pleurotus tiirlerine
gore daha yiiksek oldugu belirtilen (Ohga and Royse,
2004) P. eryngii’nin polisakkaritler, polifenoller gibi
antioksidan 6zellige sahip ¢ok sayida bilesen icerdigi
ve Onemli tibbi dzelliklere sahip oldugu bildirilmistir
(Mishra et al., 2013; Lin et al., 2014).

P eryngii; Giiney Avrupa, Orta ve Bati Asya,
Kuzey Afrika ve Akdeniz iilkelerinde dogal olarak
yetismektedir (Zervakis and Balis, 1996). Bu tiiriin
dogada Ammiaceae ftiirleri, Eryngium campestre,
Laserpitium lotifolium ve Ozellikle de Ferula sp.
bitkilerinin kdk kalintilarn iizerinde fakiiltatif biotrof
olarak yetistigi bildirilmistir (De Gioia et al., 2005). P,
eryngii’nin; P. eryngiivar. eryngii, P. eryngiivar. ferulae,
P. eryngii var. nebrodensis, P. eryngii var. elaeoselini,
P, eryngii var. tuoliensis, P. eryngii var. hadamardii,
P eryngii var. fossulatus, P. eryngii var. tingitanus
gibi cok sayida varyetesinin ve taksonunun bulundugu
belirtilmistir (Zervakis et al., 2001; Lewinsohn et al.,
2002; De Gioia et al., 2005; Rodriguez Estrada, 2008).

Ulkemizin Dogu Anadolu Bélgesi'nde dogal
olarak yetisen P. eryngii’nin bolgede ekonomik 6neme
sahip oldugu, halkin tanidigi, besin olarak tiikettigi
ve aranan bir mantar tiirii oldugu Oder (1980) ve
Akyliz ve Kirbag (2007) tarafindan bildirilmistir.
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Yetistigi cevrelerde (Erzurum, Kars, Elazig, Erzincan,
Adiyaman, Agri, Mus, Batman, Igdir, Tunceli, Bingdl,
Hakkari, Van vb.) yore halki tarafindan “gasir, caksr,
cagur, carcur, carsur, heliz, kirkor, gdobek, gobelek
ve mendik mantar’” gibi degisik isimlerle taninan
(Oder, 1980; Kaya, 2001; Akyiiz, 2008) P. eryngii,
Mayis ve Haziran aylarinda dogadan toplanarak yol
kenarlarinda ve yore pazarlarinda satilmaktadir. Bu
mantar tlirii daha ¢ok yliksek yerlerde, daglik alanlarda
ve onlarin eteklerindeki diizliikklerde, kurak sahalarda,
kiigiik cayirliklarda, kayalik ve taslik olan, pek bitki
yetismeyen yerler ile yol kenarlarinda yetismektedir
(Gicin, 1983).

Diinyada ticareti yapilan Onemli mantar
tirlerinden biri olan P. eryngii’nin iilkemizde ticari
anlamda yetistiriciligi yok denecek kadar az miktarda
yapilmaktadir. Bunun temel nedeni, diger kiiltiir
mantarlanyla karsilastirildiginda bu  tiiriin - misel
gelisiminin daha yavag olmasi, patojenlere karst daha
hassas olmasi, basidiokarplarmin daha uzun siirede
olugmasi, kiltiiriiniin zor olmasi, ekolojik faktorlere
(besin istekleri, sicaklik, 151k, pH, nem, CO,, kiiltiire
alma metodu vb.) kars1 daha hassas olmas1 (Baeza et
al.,, 2000) ve iilkemizde yeterince taninmamasindan
kaynaklanmaktadir.

Gerek besin degeri (Alan ve Padem, 1991;
Akyliz, 2008), gerekse tasidigi tibbi Ozellikler
(Akyiiz, 2008) bakimindan insan sagligi agisindan
ve ticari olarak ¢ok 6nemli olan bu mantar tiiriiniin
kiltiire alinmasi ve yetistiriciligi konusunda bir¢ok
calismaya ihtiya¢ bulunmaktadir. Bu mantar tiiriiniin
kiltliiriniin  yapilabilmesi ig¢in Oncelikle dogal
ortamindan toplanan mantarin besin ortamlarinda
saf kiltlirlerinin elde edilmesi, elde edilen bu
misellerin aktif gelisimlerinin saglandigir optimum
kosullarin (kullanilacak besin ortaminin igerigi,
pH degeri, inkiibasyon sicakligi, karbon ve azot
kaynaklar1) belirlenmesi ve tohumluk misellerin
iiretilmesi i¢in en iyi sardirma materyalinin tespiti
gerekmektedir. Ulkemizdeki bir cok arastiricinin
bu tiiriin sadece yayilist ile ilgili olarak c¢alisma
yaptiklar1 goriilmektedir (Giicin, 1983; Kaya,
2001; 2005; Demirel ve ark., 2002; 2003). Bununla
birlikte, bu tiiriin kiltiirii (Akyiiz, 2005; 2008;
Dadayli, 2014; Sanli, 2014) ve misel gelisim
kosullar1 (Kalmis ve ark., 2008; Kalyoncu ve ark.,
2009) ile ilgili olarak ise iilkemizde sinirli sayida
¢aligma bulunmaktadir.
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Pleurotus eryngii Mantariim Optimum Misel Gelisim Kosullarinin Belirlenmesi

Bu calismanin amact Dogu Anadolu Bolgesi
makromantar florasinda yer alan, halk tarafindan
dogadan toplanarak sevilerek tiiketilen ve ekonomik
onemi olan P. eryngii mantar tlirliniin optimum misel
gelisim kosullarinin (besin ortami, pH, sicaklik, karbon
ve azot kaynaklari) ve tohumluk misel {iretimi i¢cin en
uygun sardirma materyalinin belirlenmesidir.

MATERYAL VE YONTEM

Mantar Orneklerinin Toplanmas1 ve Saf
Kiiltiirlerin Elde Edilmesi

Arastirmada Igdir ilinden toplanan Pleurotus
eryngii (DC. ex Fr.) Quel. mantar 6rnekleri materyal
olarak kullanilmigtir. Mantar Ornekleri ilkbahar
doneminde toplanmis ve makroskopik ozellikleri ile
ilgili bilgiler kaydedilmistir. Laboratuvara getirildikten
sonra spor izleri alinmis ve mikroskopik olarak
goriintiilenmistir. Elde edilen ekolojik, makroskopik
ve mikroskopik veriler degerlendirilerek teshisleri
(Phillips, 1994) yapilmistir. Saf misel kiiltiirlerinin
elde edilmesinde doku kiiltiirii yontemi kullanilmistir
(Jonathan and Fasidi, 2003). Dogrudan taze mantar
orneklerinden alman doku parcalar1t (0.5 cm?lik

parcalar) petri kaplarinda bulunan PDA (Patates
Dekstroz Agar) besin ortamina asilanmig ve karanlikta
25 °C’de inkiibe edilmistir. Misel tiim petriyi sardiktan
sonra elde edilen saf kiiltiirler kullanilincaya kadar
buzdolabinda (+4 °C) saklanmugtur.

En Uygun Misel Gelisim Kosullarinin

Belirlenmesi

P. eryngii’nin misel gelisimi i¢in en uygun besin
ortaminin belirlenmesi amaciyla Patates Dekstroz
Agar (PDA), Malt Ekstrakt Agar (MEA), Malt
Ekstrakt Pepton Agar (MEPA), Sabouraud’s Agar
(SB), Patates Dekstroz Maya Agar (PDYA), Malt
Maya Pepton Agar (MYPA) ve Maya Ekstrakt Glikoz
Pepton Agar (YGPA) besin ortamlar1 kullanilmaistir.
Besin ortamlarinin igerikleri Cizelge 1°de verilmistir.
Besin ortamlar1 hazirlandiktan sonra otoklavda
121°C’de 15 dakika steril edilmistir. Sterilizasyon
sonrasi besin ortamlar1 uygun sicakliga ulastiginda
steril kabin igerisinde steril petrilere dokiilmiistiir.
Farkli besin ortamlar1 igeren petrilerin merkez
kismina 1 adet 0.5 cm ¢apinda saf kiiltiirden kesilen
miselli agar pargas1 aktarilmistir. Asilamadan sonra
kiltiirler karanlikta 25 °C’de inkiibe edilmistir.

Cizelge 1. P. eryngii’nin misel gelisimi i¢in kullanilan besin ortamlar ve igerikleri

Besin ortamn  cerigi

MEA 20 g malt ekstrakt, 20 g agar, 1 1 destile su
MEPA 30 g malt ekstrakt, 3 g pepton, 15 g agar, 11 destile su
MYPA 20 g malt ekstrakt, 1 g pepton, 2 g maya ekstrakt, 20 g agar, 1 I destile su
PDA 200 g patates, 20 g dekstroz, 20 g agar, 1 1 destile su
PDYA 200 g patates, 20 g dekstroz, 2 g maya ekstrakt, 20 g agar, 1 I destile su
SB 40 g glikoz, 10 g pepton, 15 g agar, 1 1 destile su
YGPA 5 g maya ekstrakt, 10 g glikoz, 5 g pepton, 15 g agar, 1 1 destile su
En uygun sicaklik ve pH’min belirlenmesi inkiibasyon sicakliginda (15, 20, 25 ve 30 °C) ve

amaciyla yiriitilen calismada, besin ortami olarak
onceki calismada belirlenen P eryngii’nin en iyi
misel gelisiminin saglandigZt MEPA besin ortami
kullanilmistir. Denemede 5 farklt pH seviyesi (4.0,
4.5, 5.0, 5.5 ve 6.0) ve 4 farkli inkiibasyon sicakligi
(15, 20, 25 ve 30 °C) ele alinmistir. Hazirlanan besin
ortamlarinin pH degeri steril edilmeden 6nce NaOH
veya HCI kullanilarak ayarlanmistir. Ortamlarin
sterilizasyonu ve misel asilamasi yukarida belirtildigi
gibi yapilmistir. Asilamadan sonra kiiltiirler 4 farkl
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karanlikta inkiibe edilmistir.

Farkli karbon ve azot kaynaklarinin P. eryngii’nin
misel gelisimine etkisini belirlemek amaciyla besin
ortami olarak hem karbon hem de azot kaynagi icermesi
nedeniyle PDYA ortami kullanilmistir. Denemede
karbon kaynagi olarak ksiloz, laktoz, sukroz, maltoz,
mannitol, glikoz ve dekstroz; azot kaynagi olarak ise
malt ekstrakt, maya ekstrakt, pepton, (NH,)HPO,
(amonyum fosfat), NH/NO, (amonyum nitrat) ve
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Ca(NO,), (kalsiyum nitrat) ele alinmigtir. Hig bir
karbon kaynaginin kullanmilmadigi ortam kontrol (C)
ve higbir azot kaynagimin kullanilmadigi ortam kontrol
(N) olarak kabul edilmistir. Ortamlarin sterilizasyonu
ve misel agilamasi yukarida belirtildigi gibi yapilmustir.
Asilamadan sonra kiiltiirler karanlikta 25°C’de inkiibe
edilmistir.

Caligmada misel gelisim hizi (mm giin'), misel
gelisim siiresi (giin), misel gelisim (koloni) alan1 (cm?)
Kibar and Peksen (2011a, b)’e gore belirlenmistir.

Tohumluk Misel Uretimi

Tohumluk misel tiretimi igin en uygun sardirma
materyalinin tespiti amaciyla arpa, bugday, ¢avdar, dari,
mustr, piring ve yulaf kullanilmistir. Hububat taneleri
kaynatildiktan sonra 4:1 oraninda alg¢ikireg ilave
edilmistir. Istya dayanikli 200 ml’lik siselere 180 ml
olacak sekilde doldurulup 121 °C’de 30 dakika siireyle
otoklavda steril edilmistir. Asilama igin steril sartlarda
her bir sige 2 adet 10 mm ¢apinda miselli agar pargasi
ile agilanmigtir. Asilamadan sonra siseler karanlikta
25 °C’de inkiibe edilmistir.

Caligmada misel geligim hiz1 (cm giin') ve misel
gelisim stiresi (glin) Kibar and Peksen (2011a, b)’e gore
belirlenmistir.

Istatistiksel Degerlendirme

Tim denemeler tesadif parselleri deneme
desenine gore 5 tekrarlamali olarak kurulmustur.
Arastirma sonucunda elde edilen veriler SPSS 10.0
istatistik programi kullanilarak varyans analizine
tabi tutulmustur. Incelenen &zellikler bakimindan
istatistiki olarak 6nemli bulunan ortalamalar arasindaki
farkliliklar Duncan ¢oklu karsilagtirma testi ile tespit

edilmistir.

BULGULAR VE TARTISMA

En Uygun Misel

Belirlenmesi

Gelisim Kosullarinin

P eryngii tirinin misel gelisim hizi, misel
gelisim siiresi ve misel gelisim alan1 bakimindan
besin ortamlar1 arasindaki farklilik istatistiksel
olarak ¢ok oOnemli (P<0.01) bulunmustur (Cizelge
2). En yiiksek misel gelisim hizi MEPA (4.37 mm
gin') ve MYPA (4.00 mm giin') ortamlarinda
tespit edilmistir. En diigiik misel gelisim hiz1 ise SB
(1.59 mm giin') ve YGPA (1.63 mm giin!) besin
ortamlarinda bulunmustur. En kisa misel gelisim
siiresi 9.3 giin ile misel gelisim hizinin en yiiksek
oldugu MEPA ortaminda belirlenmistir. SB ve YGPA
besin ortamlarinda ise gelisim daha yavas olup, misel
gelisimi de diger ele alinan besin ortamlarina gére daha
uzun stirmiistiir. Misel gelisim alan1 incelendiginde
MEPA (56.70 cm?) ortami yine ilk sirada yer almis,
onu aralarinda istatistiksel fark bulunmayan MYPA
(51.93 cm?) ortami izlemistir. Diger taraftan en diisiik
misel gelisim alan1 SB ve YGPA besin ortamlarinda
belirlenmistir (Cizelge 2).

Yapilan c¢alismalarda P eryngii’nin  misel
gelisimi i¢in farkli besin ortamlar1 6n plana ¢ikmigtir.
Lewinsohn et al. (2000) MEA ve PDA ortamlarinin
P eryngii’nin misel gelisimi i¢in en iyi ortamlar
oldugunu bildirmislerdir. Alam et al. (2009) malt maya
ekstrakt, glikoz pepton ve complete agar ortamlarinin
P. eryngii’nin misel gelisimi i¢in en uygun ortamlar
oldugu sonucuna varmislardir. Bagka bir ¢aligmada
P eryngii var. eryngii’nin malt ekstrakt agar ortamini
12 giinde, P. eryngii var. ferulae’nin ise 25 glinde sardig1
ifade edilmistir (Akytiz, 2008). Calismada elde edilen
aragtirma bulgularinin bu arastiricilarin sonuglari ile
benzer oldugu goriilmektedir.

Cizelge 2. Farkli besin ortamlarinda misel gelisim hizi, misel gelisim siiresi ve misel gelisim alani

Besin ortami Mis((:rl1 lgtfgil:ll )hm Misel gfghlf:;] siiresi Misel g(:::]szi)lln alam
MEA 3.47b** 12.0c** 48.37b**
MEPA 4.37a 9.3d 56.70a
MYPA 4.00a 10.7¢cd 51.93ab

PDA 2.07cd 18.8b 24.65cd
PDYA 221c 17.8b 29.97¢c

SB 1.59d 24.5a 18.78d

YGPA 1.63d 23.5a 19.17d

**: P<0.01diizeyinde ¢cok dnemli

! Misel geligim alanlart misel asilamasindan sonra 10. giinde Slgiilmiistiir. En iyi gelisim gdsteren ortamlarda miselin petriyi tamamen kapladigi dénem

Ol¢lim zamani olarak alinmustir.
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P eryngii tlriiniin farkli sicaklik ve pH
derecelerindeki misel gelisim siiresi, misel geligim
hiz1 ve misel gelisim alan1 Cizelge 3’te verilmistir.
Sicakliklar arasinda misel gelisim hizi, gelisim siiresi
ve gelisim alan1 bakimindan istatistiksel olarak ¢ok
onemli fark bulunmustur. En yiliksek misel gelisim
hiz1 ve alani (sirastyla 4.01 mm giin' ve 48.71 cm?)
25 °C’de elde edilmis, bunu 20 ve 30 °C izlemistir. En
diisiik misel gelisim hizi ve alani ise (sirasiyla 2.99
mm giin! ve 35.33 cm?) 15 °C’de tespit edilmistir.
En kisa misel gelisim siiresi 25 °C’de belirlenirken
(10.84 giin), en uzun misel gelisim siiresi 15 °C’de
(14.36 giin) tespit edilmistir. Misel gelisim hiz,
stiresi ve alan1 bakimindan pH seviyeleri arasindaki
farkliliklar da ¢ok 6nemli bulunmustur. En ylksek
misel gelisim hizi 5.5 pH seviyesinde (4.14 mm
giin'), en diisitk misel gelisim hiz1 ise aralarinda

istatistiksel fark olmayan pH 4 ve 4.5’ta (sirasiyla

3.05 ve 3.09 mm giin!) belirlenmistir. Buna paralel
olarak pH 5.5’ta misel gelisim siiresi en kisa, 4.0 ve
4.5 pH seviyelerinde ise en uzun bulunmustur. Misel
gelisim alanlart incelendiginde de misel gelisim
hizina benzer sonuglar elde edilmistir. Misel geligim
siresi bakimindan pH x sicaklik interaksiyonu
istatistiksel olarak dnemli iken, misel gelisim hiz1 ve
alan1 bakimindan interaksiyon dnemsiz bulunmustur.
En kisa misel gelisim siiresi (9 giin) 25 °C sicaklikta
ve pH 5.5’ta elde edilmis, en uzun misel gelisim siiresi
(17 giin) ise 15 °C sicaklikta ve 4.5 pH degerinde
belirlenmistir (Cizelge 3).

P eryngii’nin misel gelisimi i¢cin bu c¢aligmada
bulunan optimum sicaklik ve pH degeri ile ilgili
sonuglar diger aragtiricilarin (Lewinsohn et al., 2000;
Gong et al., 2002; Guo et al., 2006; Alam et al., 2009;
Cai et al., 2009; Ozkan ve Yamag, 2012) bulgulartyla
uyum igerisindedir.

Cizelge 3. Farkli sicaklik ve pH derecelerindeki misel gelisim hizi, misel gelisim siiresi ve misel gelisim alanlarina ait ortalamalar ile

pH x sicaklik interaksiyon ortalamalari

) Sicaklik (°C)
Ozellikler
pH 15 20 25 30 Ortalama
4.0 2.52 3.18 3.33 3.15 3.05¢%*
45 2.46 3.22 3.48 3.18 3.09¢
Misel gelisim hiz1 5.0 3.24 3.86 4.28 3.71 3.77b
(mm giin™) 5.5 3.45 425 474 4.12 4.14a
6.0 3.29 3.75 4.20 3.73 3.74b
Ortalama 2.99¢** 3.65b 4.01a 3.58b
4.0 16.8* 13.4 13.0 13.4 14.15a%*
4.5 17.0 13.2 12.4 13.4 14.00a
Misel gelisim siiresi ~ 5-0 13.0 11.0 9.8 11.4 11.30b
(gtin) 5.5 12.2 10.0 9.0 10.2 10.35¢
6.0 12.8 11.4 10.0 11.4 11.40b
Ortalama 14.36a** 11.80b 10.84¢ 11.96b
4.0 29.44 39.06 41.94 36.98 36.86¢**
4.5 29.02 40.2 42.7 37.22 37.29¢
Misel gelisim alani 5.0 38.52 49.02 51.84 43.8 45.80b
(cm?)! 5.5 40.92 54.04 56.16 49.04 50.04a
6.0 38.74 47.32 50.92 44.02 45.25b
Ortalama 35.33d** 45.93b 48.71a 4221c¢

*: P<0.05 diizeyinde 6nemli, **: P<0.01 diizeyinde ¢ok onemli

! Misel gelisim alanlar1 misel asilamasindan sonra 9. giinde dlgiilmiistiir. En iyi gelisim gosteren ortamlarda miselin petriyi tamamen kapladigi donem
Ol¢lim zamani olarak alinmustir.
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P, eryngii tiiriinde misel gelisim siiresi ve geligim
alan1bakimindankarbonkaynaklariarasindaki farklilik
istatistiksel olarak ¢ok 6nemli (P<0.01), misel gelisim
hizi bakimindan ise 6nemli (P<0.05) bulunmustur.
En yiiksek misel gelisim hizi mannitolden (2.97 mm
giin) elde edilmis, bunu aralarinda istatistiksel fark
olmayan dekstroz, maltoz ve sukroz (sirasiyla 2.47,
2.25 ve 2.18 mm giin') izlemistir. Ele aldigimiz
karbon kaynaklari arasinda en diisiik misel gelisim
hiz1 1.40 mm/giin ile laktozdan elde edilmistir. Misel

gelisim hizi ile paralel olarak en yiiksek misel gelisim
alan1 mannitolde (48.06 cm?), en diisiikk misel gelisim
alani ise laktozda (22.98 cm?) tespit edilmistir. Misel
gelisim siiresi 14.2 giin ile en kisa mannitolde, en
uzun ise 29.0 giin ile laktozda bulunmustur. Misel
gelisim hiz1 ve misel gelisim alani yoniinden glikoz
ve laktozdan hicbir karbon kaynaginin kullanilmadigi
kontrol uygulamasina gore daha diigiik degerler elde
edilmis olup, misel gelisim siiresi de kontrolden daha
uzun bulunmustur (Cizelge 4).

Cizelge 4. P. eryngii tiirlinde karbon kaynaklariin misel gelisim hizi, misel gelisim siiresi ve misel gelisim alani iizerine etkileri

Karbon kaynaklar: Misel geli§.ilr_11 hiza Misel gelinsim siiresi Misel geliszilln alam

(mm giin™) (giin) (em?)

Dekstroz 2.47ab* 16.6c** 41.06ab**

Glikoz 1.96bc 19.8b 33.04b

Ksiloz 2.12bc 18.4bc 35.31b

Laktoz 1.40c 29.0a 22.98c

Maltoz 2.25ab 18.0bc 37.16b

Mannitol 2.97a 14.2d 48.06a

Sukroz 2.18abc 18.2bc 36.35b

Kontrol (C) 2.02bc 19.4b 33.84b

*: P<0.05 diizeyinde 6nemli, **: P<0.01 diizeyinde ¢ok 6nemli

! Misel gelisim alanlart misel agilamasindan sonra 13. giinde dl¢iilmiistiir. En iyi gelisim gosteren ortamlarda miselin petriyi tamamen kapladigi dénem

6lglim zamani olarak almmustir.

Misel gelisim hizi, siiresi ve alan1 bakimindan azot
kaynaklar1 arasindaki farklilik istatistiksel olarak ¢ok
onemli (P<0.01) bulunmustur. En yiiksek misel gelisim
hiz1 ve gelisim alani (sirasiyla 2.80 mm giin! ve 49.14
cm?) kalsiyum nitrattan elde edilmistir. En disiik misel
gelisim hiz1 ve misel gelisim alani ise istatistiksel olarak
ayni grupta yer alan amonyum nitrat (sirasiyla 1.48 mm
gin! ve 25.06 cm?) ve amonyum fosfatta (sirasiyla
1.52 mm giin"! ve 26.40 cm?) saptanmistir. Misel gelisim
stiresi en kisa kalsiyum nitratta (14.0 giin), en uzun
ise amonyum nitrat (27.2 gilin) ve amonyum fosfatta
(25.8 giin) bulunmustur (Cizelge 5).

Gong et al. (2002) P. eryngii’nin misel gelisimi
icin en iyi karbon kaynaginin glikoz ve azot kaynaginin
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soya unu oldugunu belirlemislerdir. Bagka bir ¢aligmada
P eryngii’nin misel gelisiminde en iyi karbon
kaynaginin misir nisastasi, en iyi azot kaynaginin
pepton oldugu belirlenmistir (Guo et al., 2006).
Alam et al. (2009) tarafindan yapilan ¢aligmada ise P.
eryngii’nin misel gelisimi i¢in en iyi karbon kaynagi
olarak dekstrin ve en iyi azot kaynagi olarak amonyum
asetat bulunmustur. P. eryngii tiirii i¢in yiriittiglimiz
calismada elde ettigimiz bulgular, Kibar and Peksen
(2011a, b)’in bulgularina benzer olarak amonyumun
kullanildig1 ortamlarda (amonyum fosfat ve amonyum
nitrat) misel gelisiminin iyi olmadigini géstermektedir.
Buna karsilik, amonyumun ¢ogu mantar tarafindan en
yaygin kullanilan azot kaynagi oldugu bildirilmistir
(Daza et al., 2006).
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Cizelge 5. P. eryngii tiriinde N kaynaklarinin misel gelisim hizi, misel gelisim siiresi ve misel gelisim alani lizerine etkileri

Azot Kaynaklari Mis(fll1 Iglfgil:]l )hlZl Misel gélj:;l siiresi Misel %E:Illszl)lln alani
Amonyum fosfat 1.52¢c** 25.8a** 26.40c**
Amonyum nitrat 1.48¢ 27.2a 25.06¢
Kalsiyum nitrat 2.80a 14.0c 49.14a

Malt ekstrakt 2.30ab 18.0b 38.86b

Maya ekstrakt 1.98bc 20.2b 33.56b
Pepton 2.06bc 19.2b 35.16b
Kontrol (N) 1.96bc 20.4b 33.06b

**: P<0.01 diizeyinde ¢ok 6nemli

! Misel geligim alanlari misel agilamasindan sonra 13. giinde Slgiilmiistiir. En iyi gelisim gosteren ortamlarda miselin petriyi tamamen kapladigi donem

6l¢lim zamani olarak almmustir.

Tohumluk Misel Uretimi

Misel gelisim hiz1 ve gelisim siiresi bakimindan
farkli hububat ortamlari arasindaki farklilik istatistiksel
olarak ¢ok onemli (P<0.01) bulunmustur. En yiiksek
misel gelisim hiz1 aralarinda istatistiksel fark olmayan
piring, dar1 ve ¢avdarda (sirasiyla 0.89, 0.86 ve 0.84
cm giin!) saptanirken, en diisiik misel gelisim hizi
ise ayni grupta yer alan musir, arpa, bugday ve yulafta
belirlenmistir. Misel gelisim hiziile dogru orantili olarak
en kisa misel gelisim siiresi piring, dar1 ve ¢avdarda
(swrasiyla 13.2, 13.6 ve 14.0 giin) belirlenmistir.
En uzun misel gelisim siiresi 17.0 gilin ile misirda

tespit edilmis olup arpa, bugday ve yulaf istatistiksel
olarak aynmi grupta yer almistir (Cizelge 6). Piring,
misel gelisimi bakimindan bu tiiriin tohumluk misel
iretiminde sardirma materyali olarak uygun olmakla
birlikte, istatistiki olarak ayni grupta yer alan dar1 ve
cavdara gore fiyati daha yiiksek oldugu icin biiyiik
captaki tiretimler i¢in dar1 ve ¢avdarin kullanilmasinin
daha uygun oldugu diisiiniilmektedir.

Elde diger arastiricilarin
sonuglartyla benzerlik gostermektedir (Akyliz ve
Yildiz, 2007; 2008; Kalyoncu ve ark., 2009; Seker ve
ark., 2012).

ettigimiz  bulgular

Cizelge 6. P. eryngii mantar tiirlinde farkli hububat ortamlarinda misel gelisim hiz1 ve misel gelisim siiresi

Ortam Mis(ecl Hgle;ié::?)hlzl Misel gfghlf:;l siiresi
Arpa 0.69b** 16.8a**

Bugday 0.71b 16.4a

Cavdar 0.84a 14.0b

Dar1 0.86a 13.6b

Misir 0.67b 17.0a

Piring 0.89a 13.2b

Yulaf 0.73b 16.0a

SONUC yayginlastirilmasi  biiyilk o6nem tagimaktadir. Bu

Diinyada gittikge artan popiilarite ve genis bir
pazar payma sahip olan P. eryngii’nin misel gelisim
kosullar1 ve yetistiriciligi konusundaki c¢aligmalar
iilkemizde ancak simirli seviyededir. Diinya mantar
sektoriinde gittikce 6nem kazanan bu tiirlin iilkemizde

Cilt / Volume: 6, Say1/ Issue: 2, 2016

calismada P. eryngii tiirii igin misel gelisim kosullari
ve besin gereksinimleri ile ilgili temel bilgiler ortaya
konulmustur. Calismanin sonucunda P. eryngii mantar
tiirlinlin optimum misel gelisimi icin MEPA ve MYPA
besin ortamlarinin, 25 °C sicakligin, 5.5 pH degerinin,
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C kaynagi olarak mannitoliin, N kaynag1 olarak ise
kalsiyum nitratin  kullanilmasinin uygun oldugu
bulunmustur. Calismada ayrica P. eryngii’nin tohumluk
misel Uretimi i¢in sardirma materyali olarak piring,
dar1 ve ¢avdarin en elverisli hububatlar olduklar tespit
edilmistir. Bundan sonra, tilkemizde P. eryngii tiirii i¢in
mantar verimi yiiksek en uygun yetistirme ortamlar1 ve
yontemlerinin belirlenmesine yonelik daha kapsaml
caligmalarin yapilmasi gerekmektedir.
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Predatory Mammal Species of Bitlis Province
(Mammalia: Carnivora)

Kubilay TOYRAN!

ABSTRACT: Predatory mammals are a significant order located at the top of the food pyramid in the ecosystems
in which they exist in the wild life. They have important roles in balancing the populations of animals which are
smaller and large in numbers with a potential for spreading diseases and causing an economic loss. This study was
based on field surveys conducted in the natural areas of Bitlis province between 2011 and 2015. It was determined
in field surveys that Canis lupus, Vulpes vulpes, Ursus arctos, Mustela nivalis, Vormela peregusna, Martes foina,
Meles meles, Lutra lutra, Felis silvestris, and Lynx lynx species from order Carnivora are distributed. Traffic
accidents, habitat reduction and unconsciously hunting activities were observed as leading of the most important
factors which threaten these species in the study field.

Keywords: Bitlis, carnivora, distribution

Bitlis Ili’nin Yirtict Memeli Tiirleri
(Mammalia: Carnivora)

OZET: Yirtict memeliler yaban hayatinda bulunduklari ekosistemlerdeki besin piramidinin en iist basamaginda yer
alan 6nemli bir takimdir. Hastalik yayma, ekonomik zarara yol agma potansiyeli olan daha kii¢iik ve sayica daha
¢ok olan hayvanlarin populasyonlariin dengelenmesinde 6nemli rollere sahiptir. Bu ¢aligma 2011 ila 2015 yillart
arasinda Bitlis ili dogal alanlarinda gergeklestirilen arazi ¢alismalarina dayanmaktadir. Yapilan arazi ¢aligmalarinda
Carnivora takimina ait Canis lupus, Vulpes vulpes, Ursus arctos, Mustela nivalis, Vormela peregusna, Martes foina,
Meles meles, Lutra lutra, Felis silvestris ve Lynx Iynx tiirlerinin yayilig gosterdigi saptanmistir. Calisma alaninda bu
tiirleri tehdit eden en 6nemli faktorlerin basinda trafik kazalari, habitat daralmast ile bilingsiz sekilde yapilan aveilik
faaliyetlerinin geldigi gozlenmistir.

Anahtar Kelimeler: Bitlis, carnivora, yayilis
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INTRODUCTION

The order Carnivora is represented by 15 families,
126 genera, and 286 species around the world (Wilson
and Reeder, 2005). 19 species from Canidae, Ursidae,
Mustelidae, Viverridae, Hyaenidae, and Felidae families
belonging to Carnivora are found in Turkey (Albayrak
et al., 1997; Albayrak et al., 2008). The members of the
order Carnivora are distributed in all continents and
oceans except for the continent of Australia (Vaughan
et al., 2000). The members of the order Carnivora live
in all types of terrestrial and several aquatic habitats
from poles to tropical zones (Stains, 1984; Vaughan et
al., 2000).

The purpose of this study is to determine predatory
in Bitlis

population conditions of the species, and some bio-

mammals being distributed province,

ecological characteristics.

MATERIAL AND METHODS

This study was based on field surveys conducted
in the natural areas of Bitlis province between 2011
and 2015. Photo-traps were set to areas appropriate
for determination of species belonging to the order
Carnivora. Some species have been recorded directly
photographed. Existence of species were tried to
be determined through foot prints, feces, skull,
and fur residues. Members obtained as dead due to
reasons such as traffic accidents were taxidermized.
Knowledge of local people was consulted in order
to get information about the presence of species.
Biological and ecological notes of species determined
were given. Data and photographs regarding species
as well as their conservation status according to [UCN
were recorded.

RESULTS AND DISCUSSION

Existence of totally 10 species such as Canis lupus,
Vulpes vulpes, Ursus arctos, Mustela nivalis, Vormela
peregusna, Martes foina, Meles meles, Lutra lutra,
Felis silvestris, and Lynx lynx belonging to the order
Carnivora from Bitlis province was determined as a
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result of study.

Canis lupus Linnaeus. 1758 (Wolf)
1758. Canis lupus Linnaeus, Systema Naturae, 10

thed., 1:39
TBype locality: Sweden

General Characteristics: It is found in steppe, moor,
forestland, and highlands. Food choice is quite
variable. Itis generally fed with herbivorous mammals,
and sometimes hunts small rodents and birds. It has a
quite wide distribution in Turkey (Kaya et al., 2011).
It was determined to be widespread in Bitlis province
(Figure 1).

Conservation Status: TUCN - Least Concern (LC)
(IUCN, 2016).

Figure 1. Canis lupus (Photograph: K. Toyran)

Vulpes vulpes (Linnaeus, 1758) (Red Fox)
1758. Canis vulpes Linnaeus, Systema Naturae, 10

th ed., 1:40.
Type locality: Sweden

1898. Vulpes vulpes Thomas, The Zoologist, 4th
ser., I, p. 100.

General Characteristics: It is found in all kinds of
habitats particularly in forestland and moor. Although it
feeds on rabbits, small rodents, birds, insects, and other
invertebrates, it also eats fruits such as grapes, apricot,
and blackberry. It is found in all regions of Turkey
(Kaya et al., 2011). It was determined to be prevalent in
Bitlis province (Figure 2).
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Conservation Status: IUCN - Least Concern (LC) (IUCN,
2016).

12-14-2014 05: 27:04
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Figure 2. Vulpes vulpes (Photograph: K. Toyran)

Ursus arctos Linnaeus, 1758 (Brown Bear)

1758. Ursus arctos Linnaeus, Systema Naturae,
10th ed., 1: 47

Dype locality: Upsala, Sweden

General Characteristics: It is found in moors, steep
mountains, broad-leaved and mixed forests. Although
its diet is quite variable, it feeds on large mammals,
small mammals, bird eggs, larvae of insects, snails,
wigglers, green parts of plants, grained fruits, and oil
and starchy seeds. It is distributed in almost all regions
of Turkey except for Thrace region (Demirsoy, 2003).
It was determined in Giliroymak, Buzlupinar site, and
Natural Monument of Nemrut Caldera in Bitlis province
(Figure 3).

Conservation Status: ITUCN - Least Concern (LC)
(IUCN, 2016).

-

) i ¥ s u
Figure 3. The feces of the Ursus arctos (Photograph: K. Toyran)
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Mustela nivalis Linnaeus, 1766 (Weasel)

1766. [Mustela] nivalis Linnaeus, Syst. Nat., 12th
ed., p. 69

Type locality: Sweden

General Characteristics: It appears in forestlands,
steppes, and agricultural lands. It feeds on rodents, birds
and bird eggs, and larger insects. It is distributed in all
regions of Turkey (Kaya et al., 2011). It was determined
in the campus site of Bitlis Eren University in Bitlis,
and it is one of the rare species (Figure 4).

Conservation Status: TUCN - Least Concern (LC)
(IUCN, 2016).

Figure 4. Mustela nivalis (Photograph: K. Toyran)

Vormela peregusna (Giildenstadt, 1770)
(Marbled Polecat)

1770. Mustela peregusna Giildenstddt, Nova
Comm. Imp. Acad. Sci. Petropoli, 14 (1): 441

Type locality: Russia

1910. Vormela peregusna Miller, Proceedings of
the United States Nat. Mus., 38: 385.

General Characteristics: 1t is found in gardens,
agricultural lands, semi arid areas, and waterfront areas
close to residential areas. It feeds on rabbits, rodents,
birds, reptiles, frogs, and insects. It has numerous
records of distribution from many areas in Thrace,
Black Sea, Central and Eastern Anatolia in Turkey
(Demirsoy, 2003; Arslan and Zima, 2013). It was
determined in Ahlat, Tatvan, and Natural Monument of
Nemrut Caldera in Bitlis province (Figure 5).

Conservation Status: TUCN - Vulnerable (VU) (IUCN,
2016).
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Figure 5. Vormela peregusna (Photograph: K. Toyran)
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Martes foina (Erxleben. 1777) (Beech Marten)
1777. Mustela foina Erxleben, Sys. Regn. Anim.

1:458
Type locality: Germany

1912. Martes foina Miller, Catalogue of Mammals
of Western Europe, 365-381.

General Characteristics: It is found in rocky and stony
areas, rough deciduous oak barrens. It feeds on rodents,
birds and bird eggs, reptiles, and sometimes insects.
Except for flat and wide plains, it appears in all regions
in Turkey (Kaya et al., 2011). It was determined to be
widespread in Bitlis province (Figure 6).

Conservation Status: TUCN - Least Concern (LC)
(IUCN, 2016).

Figure 6. Martes foina (Photograph: K. Toyran)
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Meles meles (Linnaeus. 1758) (Badger)

1758. Ursus meles Linnaeus, Systema Naturae,
10t ed., 1: 48

TBype locality: Sweden
1894. Meles meles Dahl, Die Heimat I'V. P. 125

General Characteristics: It is found in forestlands
containing mixed and open meadows, steppes and semi-
steppes, and agricultural lands. It feeds on rodents, bird
eggs, frogs, wigglers, larvae of insects, and molluscs. It
appears in all regions up to 2000 m altitude in Turkey
(Kayaetal., 2011). It was determined in Buzlupinar site
in Bitlis province (Figure 7).

Conservation Status: TUCN - Least Concern (LC)
(IUCN, 2016).

Figure 7. Meles meles (Photograph: K. Toyran)

Lutra lutra (Linnaeus, 1758) (Otter)
1758. [Mustela] lutra Linnaeus, Syst. Nat. Tomus

I, 10 th ed., P.45.
Type locality: Upsala, Sweden

1910. Lutra lutra Trouessart, Fauna Mamm.,
d’Europe, p.86

General Characteristics: It is found in sheltered regions
where vegetation is heavy in streams and brooks. It
feeds on fish, small mammals, birds, and invertebrates
like crabs. It is distributed in all regions of Turkey
(Kaya et al., 2011). It was determined in Bitlis Stream,
Giizeldere, and Sutopu Stream in Bitlis Province
(Figure 8).

Conservation Status: ITUCN - Near Threatened (NT)
(IUCN, 2016).
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Figure 8. The foot prints of the Lutra lutra (Photograph: K.
Toyran)

Felis silvestris Schreber, 1777 (Wild Cat)

1777. Felis silvestris Schreber, Die Saugethiere, 3
(23): 397

Type locality: Germany

General Characteristics: It is found in broad-leaved
and mixed forests and shrubs close to residential
areas. It feeds on rabbits and rodents. It is distributed
almost in all regions of Turkey (Kaya et al., 2011). It
was determined in Buzlupinar site in Bitlis province
(Figure 9).

Conservation Status: TUCN - Least Concern (LC)
(IUCN, 2016).

Figure 9. Felis silvestris (Photograph: K. Toyran)

Lynx lynx (Linnaeus, 1758) (Eurasian Lynx)
1758. Felis [ynx Linnaeus, Systema Naturae, 10th

ed., 1: 43
Type locality: Upsala, Sweden

General Characteristics: It is found in broad-leaved
and mixed forestlands, and oak steep barrens. It
feeds on rabbits, mountain goats, birds, and rodents.

Cilt/ Volume: 6, Say1/ Issue: 2,2016

Distribution records from Bursa, Balikesir, Canakkale,
Izmir, Aydm, Denizli, Bolu, Ankara, Kastamonu,
Zonguldak, Samsun, Ordu, Giresun, Trabzon, Artvin,
Rize, Kars, Erzurum, Bingdl, Siirt, Hakkari, Mersin,
and Konya in Turkey are present (Kaya et al., 2011).
It was determined in Buzlupinar site in Bitlis province
(Figure 10).

Conservation Status: TUCN - Least Concern (LC)
(IUCN, 2016).

Figure 10. Lynx lynx (Photograph: K. Toyran)

Turkey, which shows continental characteristics
due to its geographical position, has an important
richness in terms of biodiversity. Almost 170 species
from the class mammalia are present in Turkey. The
order Carnivora constitutes a significant group of the
class mammalia and totally 19 species which belong to
Canidae, Ursidae, Mustelidae, Herpestidae, Hyaenidae,
and Felidae families are distributed in Turkey (Albayrak
et al., 1997; Albayrak et al., 2008).

A great majority of the order Carnivora members
are under threat due to reasons such as hunting
pressure, habitat reduction, and traffic accidents. Some
parts are endangered and about to extinct. Species such
as Anatolian leopard (Phantera pardus tulliana), otter
(Lutra lutra), and pine marten (Martes martes), widely
found in Turkey once upon a time, are examples of
these. Population density of otters has reached a certain
level through intense studies and raising the awareness
of public. Destruction of forestlands adversely affected
pine martens. It was found that while the most significant
factor threatening otter from determined species which
belongs to the order Carnivora in Bitlis province was
habitat loss, hunting was observed as the biggest threat
for wolf, fox, badger, lynx, wild cat, and beech marten.
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Additionally, it was determined that weasel and marbled
polecat were rare species.

It was observed that 10 of 19 carnivore species
found in Turkey were distributed in Bitlis province as
they were evaluated in terms of the number of species.
The fact that Bitlis province has relatively undisturbed
nature, it has no industrialization, and it involves
various habitats that is the biggest factor in formation
of carnivore species diversity.
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The Effects of Fire on Surface-Dwelling Arthropod Communities
in Pinus brutia Forests of Southwestern Anatolia

Burgin Yenisey KAYNAS!

ABSTRACT: This study aimed at exploring the response of surface-active arthropod communities to fire and
fire-induced habitat alteration in a Pinus brutia Ten. forests in southwestern Turkey. Samplings were carried on in
twelve study sites by using 36 pitfall traps in burned and unburned sites during two months immediately after fire
occurred in August 2004. According to results obtained in two sampling terms, the abundances of all arthropods,
insects and ants were higher on the burned site than on the unburned site. The other community parameters such as
species richness, diversity and evenness were found higher in the burned site for insects and ants. Diptera that was
represented mostly by one species, the syrphid fly Eumerus strigatus (Fallen, 1817) was caught in great abundance
in the burned site. Colonizing of Orthotomicus erosus (Wollaston, 1857) at burned site in two months after fire
increased abundance of bark beetles in the burned site rapidly. Consequently, it was not determined destructive
effects of fire on abundance of arthropods in spite there were changes in community structures depending on rapid
habitat alterations.

Keywords: Arthropods, East Mediterranean, Forest Fires, Insects, Recovery

Giineybati Anadolu Pinus brutia Ormanlarinda Orman
Yanginlarinin Yiizey-Aktif Eklembacaklh Komiiniteleri Uzerine
Etkisi

OZET: Bu calisma, Giineybati Anadolu Pinus brutia Ten. ormanlarinda yangmin ve yangin kaynakli habitat
degisimininyiizey-aktifeklembacakli komiiniteleri iizerine etkilerinin arastirilmasiniamaglamistir. Eklembacaklilara
yonelik 6rnekleme calismalari, 2004 yilinin Agustos ayinda meydana gelen bir orman yanginin hemen sonrasinda
yanmig ve yanmamig alanlardan secilen, 12 ¢aligma alaninda 36 gukur tuzak kullanilarak, iki aylik donem boyunca
gerceklestirilmistir. Calismanin sonucuna gore, eklembacaklilarin (Sube: Arthropoda), boceklerin (Sinif: Insecta) ve
karincalarin (Familya: Formicidae) bolluk degerlerinin her iki 6rnekleme déneminde de yanmis alanda yanmamis
alana gore daha yiiksek oldugu tespit edilmistir. Bocekler ve karincalar i¢in hesaplanan tiir zenginligi, tiir ¢esitliligi
ve esitlik degerleri yanmig alanda yanmamis alana gore daha yiiksektir. Bilyiik oranda; Eumerus strigatus (Fallen,
1817) tiirdi ile temsil edilen Diptera Takimi, yanmis alanda yiiksek bolluk degerine sahiptir. Yangin sonrasi ikinci
ayda Orthotomicus erosus (Wollaston, 1857)’un yanmis alanda gerceklesen kolonizasyonu, kabuk boceklerinin bu
alandaki bollugunun ani bir sekilde artmasina neden olmustur. Sonug olarak, yangin sonrasi ani habitat degisimine
bagl olarak eklembacakli komiinitelerinin yapisinda dnemli degisimler meydana gelmesine ragmen, yanginin
arthropod komiiniteleri tizerinde yikici bir etkisi tespit edilmemistir.

Anahtar Kelimeler: Arthropoda, Dogu Akdeniz, Bocek, Orman Yanginlari, Yenilenme
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INTRODUCTION

Fire is an integral part of many ecosystems in the
world such as Mediterranean and it serves as a strong
selective force on plant and animal communities
(Thanos and Marcou, 1989). Its effects on biota can be
considered in terms of immediate, short-term and long-
term effects. Two main immediate effects are removal of
vegetation depends on a number of factors encapsulated
in the intensity of the fires and the chemical properties
of the vegetation (Fox and Fox, 1987). Additionally,
direct effects may vary widely depending on weather
conditions, stand characteristics and the characteristics
of the fire itself (Wikars and Schimmel, 2001). In
animals, the sensivity to fire depend on several biological
characteristics: trophic level, seasonal activity and
vertical distribution (Prodon et al., 1987). Immediate
effects of fire on forest arthropods may occur by the
way of direct mortality (Paquin and Coderre, 1997),
forced migration out of a habitat (Kim and Holt, 2012)
and attraction to post-fire areas (Wikars, 1992). Many
insect groups decline markedly immediately after fire,
with the magnitude of reduction related to the degree
of exposure to the heat and mobility of the insect. By
contrast, many insect species in variety of families are
attracted by fire or smoke or oviposition site freshly
burned wood or soil (Swengel, 2001).

In Mediterranean ecosystems there are a few studies
about short and longer term changes of arthropod
groups after fire (Sgardelis et al., 1995; Broza and
Izhaki, 1997; Radea and Arianoutsou, 2000; Kaynas
and Giirkan, 2007; 2008). However, the knowledge
about immediate effects is very limited. In this study,
it was aimed to investigate immediate changes in a
recently burned P, brutia forest in terms of the arthropod
community. We asked 1) to what extent are burned
sites used by surface active arthropods right after fire;
2) which organism groups are found in recently burned
sites, and; 3) how changes the abundance in arthropod
groups recently after fire?

MATERIAL AND METHODS

The study site was located in Marmaris National
Park in Marmaris District, Mugla Province (36°52'05"
K, 28 16" 40" E). The National Park covers 29,206 ha
area and its natural habitats comprise mostly mosaic
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structure of post-fire Pinus brutia forests at different
ages. This area has a typical Mediterranean climate
with a hot and dry summer. Total precipitation 1211.7
mm yr! (between 1975 and 2006), dry period continues
5 months between May and September. Mean monthly
temperatures range from 10.6 C° in January to 28.3 C°
in July.

The predominant vegetation type of the study
site before fire was P. brutia forest. The understory
vegetation consists of Genista acanthoclada DC.,
Myrtus communis L., Phyllarea latifolia L., Erica
manipluflora Salisb., and Quercus coccifera L. species.

The study was carried out after a crown fire which
occurred on 20-21 August 2004. In the fire, 7 ha P.
brutia forest stretching from an altitude of 80 to 300
m was totally burned through. Six study sites (total 12
sites) were chosen randomly in burned and unburned
sites. These sites were not further away than 100 m
from the border between burned and unburned forest.
In each site 3 pitfall traps were established with 5 m
intervals. Pitfall traps (plastic cup, 7 cm in diameter and
10 cm in depth) were buried in the ground with the rim
at the surface level and filled with 4% formaldehyde
solution. Trapping was conducted in two months long
sessions after fire (22™ Aug. to 23" Sept. and 23
Sept. to 23" Oct. in 2004).

The pit-fall samples were processed in the lab. In
the laboratory; we recorded the number of individuals
for each morphospecies of orders. Species level
identification could be performed for some orders.
Mean number of three pitfall traps for each sampling
site was used for statistical calculations.

Species richness as expression of number of species
and evenness were calculated. Similarity among study
sites and species diversity were estimated by Morisita
similarity index and Shannon’s diversity index (H'),
respectively. Student’s t-test was used for normally

distributed data, and the Mann-Whitney U-test
otherwise.
RESULTS AND DISCUSSION

The total catches of arthropods, belonging to three
taxa Arachnida, Chilopoda and Insecta in the burned
and unburned sites were 861 and 544 individuals
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respectively. The majority of the caught arthropods
were insects. The insect abundance displayed similarity
to arthropod abundance, with 832 and 505 individuals
respectively in burned and unburned sites (Figure
1.). In both sampling periods total abundancy values
of arthropods and insects were high in the burned
site than unburned site as could be noticed in the
Table 1. However, the difference between burned and
unburned sites in the second sampling period was
more conspicuous and significant statistically (Total
arthropod, t= 3.446; p= 0.024; n=12; insects, t= 3.495;
p= 0.027; n= 12). Even though, difference between

Abundance of arthropods
(mean + sd)
w
=3

Months after fire

burned and unburned sites in terms of number of
insects became higher depending on time since fire,
similarity between insect communities of these sites
displayed increase. Insect communities were more
similar in the second sampling period than shortly after
fire. In addition to this, similarity was higher between
burned and unburned sites in both sampling periods
than between sampling periods (Figure 2.). Regarding
the other community parameters, estimated species
diversity (H') and evenness values in all pairwise
comparisons showed that, burned sites had more diverse
insect community than unburned sites (Table 1.).

Abundance of insects
(mean + sd)

Months after fire

Figure 1. Arthropod and insect abundances of study sites in burned (darker bar) and unburned sites (lighter bar).

0.964 |

0.904

0.844

e
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0.724
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0.664

0.604

0.544

0.481

Figure 2. Similarity (Morisita similarity index) between burned and unburned sites in two sampling periods (1- burned site in the
first sampling period, 2- unburned site in the first sampling period, 3- burned site in the second sampling period, 4- unburned site in

the second sampling period).
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Table 1. Species diversity and evenness of ants and other insects in burned and unburned sites.

1 month later

2 months later

Burned Unburned Burned Unburned
All insects
Evenness 0.3188 0.3022 0.3644 0.2947
Species diversity (H') 2.035% 1.774° 1.774° 1.759*
Ants
Evenness 0.4787 0.4414 0.54 0.498
Species diversity (H") 1.661* 1.500° 1.156¢ 0.9994¢

(Different superscript letter in the same row denotes significant differences between sites p< 0.05)

Some insect orders such as Blattodea, Hemiptera,
Neuroptera, and Orthoptera were represented by small
numbers of individuals. Blattodea represented by just
a species, Blatta orientalis Linnaeus, 1758, has high
abundancy in the unburned site in first month after fire.
On the contrary, Hemiptera was a group abundant in the
burned site of same term (Table 2.). Their abundances
were not evaluated statistically because of too low
numbers. Hymenoptera order consists of mostly ants

(98%). Ants were the most abundant group in all study
sites. Their abundances in burned and unburned sites
was close in the first sampling period, but there was
significantly more individuals in the burned site in
second sampling period (p= 0.004; t= 3.588; n= 12)
(Figure 3.). Species diversity and evenness values
belong to this group were higher in the burned site
compare with unburned site for both sampling periods
(Table 1.)

Table 2. Abundances and species richness of insect orders caught in burned and unburned sites.

1 month later

2 months later

Burned Unburned Burned Unburned

Abun. S. rich. Abun. S. rich. Abun. S. rich. Abun. S. rich.
Blattodea 1 1 10 1 - - - -
Coleoptera 4 2 11 3 98 2 24 2
Diptera 73 2 - - 32 5 2 1
Hemiptera 13 5 2 2 - - - -
Hymenoptera 456 12 396 12 151 13 55 7
Neuroptera 1 1 - - - - - -
Orthoptera 2 1 3 2 1 1 2 1
Total insects 550 24 422 20 282 21 83 11

(Abun.: abundance; S. rich.: species richness)

The most abundant group except insects was
spiders. Spiders were the only organism group caught
among the Arachnida. Their abundance was higher in
the unburned site in both sampling periods (Figure 3.)
and it was found significantly different in the second
term (p=0.003; t=-1.328; n=12). Centipedes were rare
in both sampling sites. They were represented with 4
individuals in the burned site, 2 in the unburned site.

Coleoptera was a group represented with more
individuals in the unburned site in the first sampling
term while its abundance increased rapidly in the second
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term. This sharply raise in second month after fire was
a result of intense colonization of Orthotomicus erosus,
which belongs to Scolytinae subfamily. Its abundance
was low in both burned and unburned sites a month after
fire, but in the second sampling period its abundance
increased sharply in the burned site (p= 0.004; n= 12)
(Figure 3.). Diptera was one of the most common
groups caught in the burned site in both sampling terms.
It was represented substantially by a species, Eumerus

strigatus belonging to Syrphidae family. This species
had greater abundance in the burned site whereas caught
in very small number in unburned site (Figure 3.).
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Figure 3. Abundance of common arthropod groups in the burned (darker bar) and unburned (lighter bar) sites.

Mediterranean ecosystems cope up with destructive
effects of fire with high resiliency ability. In these
ecosystems pre-fire species composition of plant
communities are protected after fire owing to different
regeneration strategies (Keeley, 1986; Trabaud, 1994).
Do arthropods, as important part of this resilient
ecosystem, have similar adaptive features to fire event?
Compared to the boreal forest, studies in Mediterranean
ecosystems regarding immediate effects of fire on
arthropod communities and adaptive features evolved
by arthropod species are very limited.

The post-fire faunal species composition depends on
balance between survivors and immigrants. According
to some studies, survivors contribute the immediate
post-fire macrofaunal assemblage (Gongalsky and
Persson, 2013). Beside this, in several studies it was
stated that unburned forests near burned sites are
generally assumed to be the most important source for
colonization of some arthropod groups (Saint-Germain
et al., 2008; Boulanger et al., 2010).

In this study, surface-active arthropods were
monitored two months along after fire. In both
sampling periods (first and second month after fire),

abundances of total arthropods and insects were higher
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in the burned sites by comparison with unburned sites.
However, this difference of the abundancy values
was found more conspicuous and significant in the
second sampling period. When these sampling periods
are evaluated in terms of similarity, in the first term,
that abundances were more close to each other, insect
communities were less similar than second term. Insect
communities in the burned and unburned sites became
more similar in short time interval after fire. This result
referred that the survivor or immigrant species used
post-fire habitats were relatively different from species
in mature and stabile unburned forest. After the acute
phase, species composition was starting to become more
stabile resembling the forest. In short time interval,
increasing of similarity between burned and unburned
sites provides insight about resiliency of arthropod
communities to fire in Mediterranean ecosystems but
for more certain evaluations future comprehensive
studies are needed.

Coleoptera and Diptera orders are two groups
mainly highlighted in immediate effects of fire (Wikars,
2002). Coleoptera was represented mostly by a species
O. erosus (secondary bark beetle) infested generally
recently fallen or standing trees that are under some form
of stress (Mendel and Halperin, 1982). Its abundance
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displayed increase after a month especially in the
burned site. Bark beetles are one of the most associated
insect groups with fire (Santoro et al., 2001; McHugh et
al., 2003; Santolamazza-Carbone et al., 2011; Azeria et
al., 2012). After fire, burned and damaged trees consist
breeding substrates for early colonizing saproxylic
beetles, therefore, they are attracted to newly burned
sites (Boulanger and Sirois, 2007; Boulanger et al.,
2010). In addition to them, increase of abundance of
O. erosus in the unburned site in parallel with burned
site was remarkable. High activity level of O. erosus
in the burned site was an expected result but increase
of its abundance in the unburned site brings to mind
its probable infestation on healthy and unburned trees
close to burned sites. Secondary pests are in some
cases known to act as primary pests and attack healthy
trees (Fernandez Fernandez, 2006). Bark beetles can
cause damage on healthy trees in nearby areas much
more than dead and weakened trees in the burned sites
(Hanula et al., 2002).

Another insect species was found associated by
burned site is E. strigatus from the family Syrphidae,
in the order Diptera. It is a pest species and it causes
damage on bulbs of onions garlic, hyacinths, narcissi
and tulips (Marcos Gerding et al., 1999). Although
syrphids and the other Diptera families were recorded
in high numbers in the post-fire sites (Wikars, 2002;
Moretti et al., 2004), it is difficult to associate this
species with fire and post-fire habitat conditions.
Notwithstanding there is some information about this
species has affinity to some buried materials as distinct
from own host resource (Doane, 1983). From this point
of view, white-colored pitfall traps could be attracted
for bulb flies in darker and more simply burned habitats
because white color has an attractant effect on flies
(Ausden and Drake, 2006).

As one of the major surface active groups, ants are
another insect group had high activation level in the
burned site especially in the second sampling term. Ants
are known to be affected less by fire than many other
arthropod groups owing to sheltered nests against fire
and adaptation to post-fire conditions (Andersen and
Yen, 1985; Andersen, 1991; Jackson and Fox, 1996).
The increase in activity level of ants after fire has been in
question to other studies and it was interpreted as result
in greater pitfall trapping effectiveness due to removal
of litter and increase number of workers foraging on the
ground, normally active on vegetation (Andersen and
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Yen, 1985). Beside this, recovering capacity of habitat
after fire is another important factor in changes of ant
communities. In fire-adapted ecosystems there have
been in accordance with studies about high resilience
capability of ant communities (Andersen and Miiller,
2000; Parr et al., 2004; Andersen et al., 2006; Arnan
et al., 2006; Frizzo et al., 2012). On the other hand,
in ecosystem that had a low recovering ability to fire,
persistent replacement of ant species after fire was
observed (Rodrigo et al., 2006).

As a result, according to this study which was
performed immediately after fire, although drastic
changes in community parameters of arthropod groups
were found, it was not determined direct destructive
effects of fire on arthropods abundance. Although
more comprehensive studies are needed for certain
evaluation, these results give clue recovery capability of
arthropod community in Pinus brutia forest ecosystems
as known high resilient to fire.
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Tirkiye’de Yayilis Gosteren Cistus L. (Cistaceae) Cinsinin
Karsilastirmah Yaprak Anatomisi

Seyid Ahmet SARGIN', Selami SELVI2

OZET: Genel olarak Akdeniz bélgesinde yayilis gosteren Cistus L. cinsi, Tiirkiye’de; C. creticus L., C. parviflorus
Lam., C. laurifolius L., C. salviifolius L. ve C. monspeliensis L. olmak iizere bes tiirle temsil edilmektedir:
Bu calismada, iilkemizdeki Cistus tiirlerinin yaprak anatomik yapilar1 incelenerek, cinsin sistematigine katki
saglanmasi amaglanmistir. Calismada yapraklarin, lamina ve petiyollerden enine ve yiizeysel kesitler alinmig ve
Floroglusinol+HCL solsyonu ile boyandiktan sonra Isik mikroskobunda incelenmis ve fotograflari ¢ekilmistir.
Cistus cinsinin yaprak anatomisi Cistaceae familyasinin genel karakteristik 6zelliklerini gosterdigi goriilmistiir.
Gozlem sonucunda; trikom tipleri, mezofil tabakasindaki lateral damarlarin abaksiyal epidermise dogru ¢ikinti
olusturup olusturmamasi, petiyol lateral kenarlarinin bombeli olup olmamasi ve stomalarin yaprak yiizeyinde
bulunup bulunmamasi, Cistus tiirlerinin teshisini kolaylastiran 6nemli karakterler olarak ortaya c¢ikmugtir.
Calismanin son kisminda; bu anatomik karakterler esas alinarak bir teshis anahtar1 sunulmustur.

Anahtar kelimeler: Anatomi, Cistaceae, Cistus, Tiirkiye, yaprak

A Comparative Leaf Anatomy in The Genus Cistus L.
(Cistaceae) Distributed in Turkey

ABSTRACT: The genus Cistus L. (Cistaceae), generally growing in the Mediterranean region, is represented by
five species in Turkey: C. creticus L., C. parviflorus Lam., C. laurifolius L., C. salviifolius L. ve C. monspeliensis L.
In this study, it is intended to contribute to the systematics of Cistus genus by conducting a comparative anatomical
study upon its species distributed in Turkey. The superficial and cross-sections were taken by hand from the lamina
and petiyole, and photographs were taken after staining with phloroglucinol + HCI solution and examining under
the light microscope. The leaf anatomy of Cistus genus shows the general characteristics of Cistaceae family. As
a result of the analysis, it has emerged that facilitate the identification of Cistus species as significant characters,
such as the existence / absence of trichomes, types of glandular trichomes, the lateral veins in the mesophyll layer
whether to project in the direction of the abaxial epidermis, the lateral edges whether or not cambered, and the
presence of stomata on the leaf surface. A diagnostic key has been offered in the last part of the study, based on the
anatomical characters.

Keywords: Anatomy, Cistaceae, Cistus, leaf, Turkey
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Cistaceae familyasi, sekiz cins ve yaklagik 180 tiir
ile, basta Bat1 Akdeniz Bolgesi olmak {iizere, Kuzey
Yarimkiire’nin 1liman ve suptropikal bdlgelerinde
yayilis gostermektedir (Coode, 1965; 1988; Mun~oz
and Navarro, 1993; Arrington and Kubitzki, 2003;
Aguedaetal., 2006). Bu familyanin 6nemli cinslerinden
birisi olan Cistus L. The plant list’ e gére Diinya’ da
58 tiirle temsil edilirken; Tiirkiye’de, dogal olarak
yetisen, bes tiirle temsil edilmektedir (Coode 1965;
1988). Cistus tiirleri Tiirkiye’de halk arasinda laden,
laden otu, pamukla, pamukluk gibi yoresel isimlerle
anilmakta ve halk arasinda diyare, peptik iilser, yliksek
ates, kisirlik tedavisinde, ¢esitli deri rahatsizliklarinda,
romatizmal hastaliklarda, idrar yolu enfeksiyonlarinda,
anti-spazmodik, hemostatik, antidiyabetik ve anti-
enflamatuvar olarak kullanilmaktadir. (Yesilada, 1997;
Baytop, 1999; Polat ve Satil, 2012; Sargin et al., 2013;
Sargin ve ark., 2014; Sargin et al., 2015; Sargin, 2015).

Cistus tiirleri lizerine yapilmig anatomik ¢aligmalar
sinirlidir. Metcalfe and Chalk (1950) Cistus tiirleri
iizerinde yapmis olduklart c¢alismalarinda cinsin
trikom (Ortli tiyl) yapilarinin sistematik acgidan
tirleri ayirmada kullanilabilecek 6nemli bir karakter
olduguna deginmistir. Ayni ¢alismalarinda, stomalarin
Ranunculous (Anomositik) tipte ve belirgin olarak alt
yiizeyde bulundugunu ve iist yiizeyde goriilmedigini ya
da nadiren goriildiigiinii bildirmiglerdir. Nikolaos et al.
(2014) C. creticus’un yaprak anatomisini ¢aligsmislardir.
Caligmalarinda yaprak mezofilinde ve glandular
trikomlarda sekonder metabolitlerin 6zellikle fenolik
bilesiklerin yogun olarak bulunduguna deginmislerdir.
Sekonder metabolitlerden dolay1 da yapraklarinin tibbi
kullaniminin yaygin oldugunu vurgulamislardir.

Cistus  tirleri taksonomik olarak; vejetatif
ozellikleri (petiyol varligi/yoklugu, yaprak sekli, tily
morfolojisi) ve tireme 6zellikleri (¢icek durumu, sepal
sayist, petal rengi, polen morfolojisi, stilus uzunlugu,
kapsiil yarilma sekli ve kapsiil kapaklariin sayisi)
ile birbirlerinden ayirt edilir (Barrajon-Catalan et al.,
2011). Ancak tiirleri ayirmada bu karakterlerin yeterli
olmadig1 bilinmektedir (Vogt et al., 1987; Comandini
et al., 2006; Barrajon-Catalan et al., 2011). Bu ¢alisma
ile anatomik karakterlere dayali yapilan teshis anahtari
ile cinsin taksonomisine olumlu bir katki saglanacaktir.
Ayrica anatomik yapisi fazla bilinmeyen Cistaceae
familyasinin anatomik yapisinin aydinlatilmasina ve
ileride bu familya tiyeleri iizerinde yapilacak anatomik,
morfolojik ve mikro morfolojik ¢alismalara énemli bir

kaynak olacaktir.

MATERYAL VE YONTEM

Tiirkiye’nin degisik lokalitelerinden (Cizelge 1)
bitki ornekleri toplanmis ve Alanya Alaaddin
Keykubat Universitesi, Egitim Fakiiltesi Biyoloji
Laboratuvarinda % 70’lik alkol igerisinde saklanmig
ve anatomik incelemeler icin, Balikesir Universitesi
Altinoluk MYO Tibbi ve Aromatik Bitkiler
Laboratuvarma getirilmistir. Yapraklar, Floroglusinol-
HCL soliisyonu ile boyandiktan ve klorofilleri
Kloralhidrat ile renksizlestirildikten sonra (Yakar-Tan,
1982) yapraklarin lamina ve petiyol kisimlarindan
kesitler alinmig ve Olympus BX 53 ve binokiiler 151k
mikroskobu altinda anatomik incelemeler yapilarak
mikro-fotograflar ¢ekilmistir.

Cizelge 1. Anatomik ¢alismalarda kullanilan Cistus tlirlerinin toplandig: lokaliteler ve toplayici numaralari

Tiirler

Lokaliteler ve toplayict numaralari

C. creticus L.

C. parviflorus Lam.
C. salviifolius L.

C. laurifolius L.

C. monspeliensis L.

B1 Balikesir: Edremitten Akcay’a giderken yol kenarlari, 5 m, 23.04.2013, Selvil652
B1 izmir; Bergama’dan Aliaga’ya dogru, yol kenarlari, 10 m, 24.04.2013, Selvil678
C4 Antalya: Alanya, tepelik alanlar, 560 m, 10.04.2012, Sargin1178

B2 Balikesir:Dursunbey, yol kenarlari, 260 m, 17.05.2014, Selvil 790

B1izmir: Cesme, 120 m, 01.05.2013, Sargin1342
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BULGULAR VE TARTISMA
Cinsin Yaprak Anatomisi:

Cinsin genel
en dista ince bir kiitikula ve hemen altinda tek siral
epidermis tabakasi yer almaktadir. Trikomlar, glandular
(salg1) ve non-glandular (6rtii) olmak iizere iki farkli

anatomik yapist incelendiginde;

tipte gozlenmektedir. Nonglandular trikomlar; Ortii
tiiyleri tek hiicreli olup bir noktadan ¢ok sayida ¢ikmis
ve yildiz seklindedirler. Glandular trikomlar ise; tek
hiicreli (unicellular) ve 2-12 hiicreli (multicellular)
olup, sise, yuvarlak (glandular/oblong) ve ¢ubuk sekilli
olmak iizere, {i¢ farkli tipte goriilmektedir. Alt epidermis
hiicreleri hemen hemen iist epidermis hiicreleri ile
aynt boyut ve sekillerdedir. Stomalar anomositik
dizilistedir. Ust ve alt epidermiste goriilmekle birlikte,
bazi tiirlerde iist yiizeyde, baz tiirlerde de alt yiizeyde
stomalara epidermis
hiicreleri ile ayn1 seviyelerde olup mezofitik tiptedir.

rastlanmamaktadir. Stomalar

Mezofil tipi, bifasiyal (dorsiventrale) dir. Palizat
parankimasi, siki dizilmis 1-2 sirali ve silindirik
sekilli; siinger parankimasi 2-4 sirali, gevsek dizilmis
ve hava bosluklar1 yogundur (Sekil 1) iletim demetleri
demet kini ile gevrilidir. Mezofil tabakasinda yer alan
demetlerin bazen abaksiyal yilizeye dogru ¢ikimtilar
olusturdugu goriiliir. Yaprak orta damarmin iist ve
alt ylizeyi kollenkima ile ¢evrilmistir. Kollenkima
parankimatik hiicrelerle devam etmektedir. Ksilem iist
epidemise floem ise alt epidermise dogru yer aldig
gozlenmistir (Sekil 2)

Petiyol yapisi incelendiginde; en dista ince bir
kiitikula ve {izerinde tek sirali epidermis tabakasi
goriilmektedir. Epidermisin hemen altinda kollenkima
tabakas1 yer almaktadir. Bu tabaka abaksiyal, adaksiyal
ve kanat uglarinda ¢ok (3-5) tabakali iken; diger
kisimlarda 1-2 tabakalidir. Merkezi, lateral ve kanat
demetleri parankimatik hiicrelerle ¢evrilidir (Sekil 3).

d

N\

Sekil 1. Cistus tiirlerinin Mezofil yapisi. a) C. creticus, b) C. laurifolius, ¢) C. parviflorus, d) C. monspeliensis, e) C. salviifolius. cu:
kiitikiil, tt: kiimelesmis tiiyler, gt: salg1 tiiyleri, ue: iist epidermis, pp: palizat parankimasi, sp: siinger parankimasi, cc: kristal kiimeleri,
co: kollenkima, vb: iletim demetleri, vp: vaskiiler ¢cikintilar, le: alt epidermis (Olgek: 50 pm)
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Sekil 2. Cistus tiirlerinin yaprak orta damar yapilari. a) C. salviifolius, b) C. parvifloris, ¢) C. monspeliensis, d) C. creticus, e) C.
laurifolius. ad: adaksiyal epidermis, tt: kiimelesmis tiiyler, gt: salg1 (glandular) tiiyler, x: ksilem, ph: floem, p: parankima, pp: palizat
parankimast, sp: siinger parankimasi, co: kollenkima, ab: abaksiyal epidermis (Olgek: 50 pm)

c

Sekil 3. Cistus tiirlerinin Petiyol anatomisi yapilart: a) C. creticus, b) C. salviifolius, ¢) C. laurifolius, d) C. parviflorus. ad: adaksiyal
epidermis, tt: kiimelesmis tiiyler, gt: salgi tiiyii, wb: kanatli iletim demeti, 1b: yanal demet, cb: merkezi demet, x: ksilem, ph: floem, p:

parenkima, pp: palizat parankimas1, sp: siinger parankimast, co: kollenkima, ab: abaksiyal epidermis (Olgek: 50 um)
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Sekil 4. Cistus tiirlerinin Trikom (tily) yapilar1. Ortii tiiyleri (a-c); Salgi tiiyleri (d-1). a) C. creticus lamina iist yiizeyindeki kiimelesmis
tilyler, b) C. laurifolius lamina {ist yiizeyindeki kiimelesmis tiiyler, ¢) C. parviflorus lamina alt yiizeyindeki 12 hiicreli-kiimelesmis
tilyler, d.) C. creticus lamina iist ylizeyinden, 6 hiicreli-sise sekilli tiiyler, e) C. salviifolius lamina iist yiizeyinden, 2 hiicreli-yuvarlak
sekilli tiyler, f) C. laurifolius petiyoliinden, 3 hiicreli-yuvarlak sekilli tiiyler, g) C. salviifolius petiyoliinden, 4 hiicreli-yuvarlak
sekilli tityler, h) C. creticus petiyoliinden, 2 hiicreli-yuvarlak sekilli tiiyler, 1) C. creticus petiyoliinden, 8 hiicreli-sise sekilli tiiyler, j)
C. creticus lamina st yiizeyinden, 10’lu-¢ok hiicreli tiyler, k) C. monspeliensis lamina alt yiizeyinden, 5’li-cok hiicreli tiiyler, 1) C.
laurifolius petiyoliinden, tek hiicreli-yuvarlak sekilli tiiyler (Olgek: 20 pm)

Cizelge 2. Cistus cinsinin yaprak anatomisi 6zellikleri

Taksonlar Salg tiiyii tipleri

Mezofil tipi

Palizat
tabakasi

Siinger
tabakasi

Stoma durumu

Abaksiyal
yiizey

Adaksiyal
yiizey

Cubuk-sekilli
(8-12 hiicreli)
C.creticus Yuvarlak
' (2-3 hiicre bagliklr)
Sise-sekilli
(6-8 hiicreli)

C. parviflorus -

Yuvarlak (2-3 hiicre

C. salviifolius bashklr)

Sise-sekilli

(6-8 hiicreli)
Yuvarlak

(2-3 hiicre baglikli)

C. laurifolius

Sise-sekilli

(6-8 hiicreli)
Yuvarlak

(2-3 hiicre bagliklr)

C. monpeliensis

Dorsiventral

Dorsiventral

Dorsiventral

Dorsiventral

Dorsiventral

1-2

1-2

2-3

2-3

2-3

Var

Yok

Yok

Yok

Var

Var

Var

Var

Var

Yok
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Ortii
bitki anatomistleri tarafindan da bilinen ve bitki

tiylerinin  (trikomlarm)  varhgi, ilk
taksonomisinde rol oynayan Onemli bir karakter
(Behnke, 1984). diger
familyalarda, tily Ortlisiiniin taksonomik degeri ile,
sistematik ve filogenetik iligkilerdeki Onemi iyi
anlasiimistir (Metcalfe and Chalk, 1950; Abu-Assab and
Cantino, 1987; Cantino, 1990; Barrajon-Catalan et al.,
2011; Nikolaos et al., 2014). Cistus cinsinin ortii tityleri

karakteristik 6zellige sahiptir. Bir noktada toplanmis ve

olmustur Cistaceae ve

kiimelenmis sekilde gozlenen; yiizeysel bakildiginda
yildiz1 andiran sekildedir (Sekil 1-3). Bu sekildeki tiiy
tipi ile cogu familyadan kolaylikla ayrilmaktadir. Salgi
tilyleri, tek hiicreli ve ¢ok hiicreli tiptedir. Yap1 olarak
sise-sekilli, gubuk-sekilli ve yuvarlak sekillerde oldugu
goriilmektedir (Sekil 4d-1 ve Cizelge 2). Trikomlarin bu
kadar cesitli olmasi, tiirlerin sistematigine 6nemli katki
saglamaktadir.

Nikolaos et al. (2014) C. creticus’ un tiim salgi
trikom tiplerinin sise-sekilli seklinde oldugunu
bildirmislerdir. Bizim ¢alismalarimizda da C. creticus
tiriiniin yogun olarak, sise-sekilli trikomlar icerdigi

gorlilmustiir. Ancak, yuvarlak ve c¢ubuk sekilli-cok
hiicreli trikomlarm da bulundugu kaydedilmistir.

Metcalfe and Chalk (1957); Cistaceae iiyelerinin
pek ¢ok tiiriinde stomalarin her iki yilizde de (adaksiyal
ve abaksiyal) bulundugunu ancak Cistus tiirlerinde,
stomalarin ~ adaksiyal  yiizeyde  bulunmadigin
belirtmiglerdir. Bizim ¢aligmalarimizda Cizelge 2’den
de goriilecegi gibi, C. monspeliensis hari¢ diger
tiirlerin adaksiyal yiizeylerinde stomalara rastlanmigtir.
Abaksiyal ylizeyde ise, C. parviflorus, C. salviifolius
ve C. laurifolius tirlerinde stomalarin varligr tespit
edilememistir.

Cistus tiirlerinin hepsinde CaOx crystallerine yogun
rastlanmistir (Sekil 5). Bu kristaller daha ¢ok mezofil
tabakasinda goriilmektedir. Kristaller ¢ogunlukla

druz tipte, nadiren tekil ya da prizmatik sekillerdedir.
Faheed et al. (2013) e gore; hayvanlardaki CaOx kristal
olusumu genellikle patolojik ve hiicredis1 nedenlerden
kaynaklandig diisiiniiliir. Kismen yada tamamen CaOx
kristalleri birikimiyle olusan idrar yolu taslari, bu
durumu agiklayan en iyi 6rneklerdendir.

Sekil 5. Cistus tiirlerinde goriilen kristaller (a-d) ve epidermal yiizey (e). a) Floem i¢indeki kristaller, (C. laurifolius), b) Mezofil igindeki
krsitaller (C. salviifolius), c) Kollenkima igindeki kristaller (C. parviflorus), d) Kristallerin bitytitiilmiis hali (C. monspeliensis), €) C.
laurifolius‘un adaksiyal yiizeyi (Olgek: 20 um). (Kristaller kirmizi ok ile gosterilmistir.)
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halk
sifa amagh kullanilmakta ve herbal marketlerde
satilmaktadir (Deniz ve ark., 2010; Uysal et al., 2010;
Arituluk ve Ezer, 2012; Polat and Satil, 2012; Sargin
et al, 2013; 2015;). Bilingsizce fazla miktarlarda
tiketmek, icerisinde bulunan CaOx kristallerinden

Cistus  tlirlerinin  yapraklar arasinda

dolay1 bobreklerde kalici hasarlara yol acabilecegi
ve sagligi olumsuz yonde etkileyecegi goriilmektedir
(Faheed et al., 2013).

SONUC

Cistus cinsinin anatomik yapisinin Cistaceae
familyasinin  anatomik yapisina benzer oldugu
gorilmiistiir. Trikom yapilari; tiirleri birbirinden

ayirmada kullanilabilecek en onemli karakterlerden
tabakasindaki
damarlarin bombe olusturup olusturmamasi, petiyol

birisidir. Bunun yaninda; mezofil
sekli ve stomalarin yaprak ylizeyindeki durumlari
diger oOnemli karakterler olarak siralanabilir. Bu
karakterlere gore hazirlanmig bir teshis anahtari,

asagida sunulmustur.

1. Laminalateral damarlar1 abaksiyal yilizeyde
belirgin ¢ikintilt

2. Lamina yogun ve salgi tiiylii; petiyollateral
duvarlardiiz .................... C. laurifolius

2. Laminada salgi tiiyli yok ya da ¢ok nadir;

petiyollateral duvarlar bombeli...... C.

parviflorus

1. Laminalateral damarlari abaksiyal yiizeyde
cikintili degil.

3. Stomalar her iki yiizeyde de bulunur;
Cubuk sekilli ¢ok hiicreli hiicreler
YOZUN. ...eeerreenrreennnenn C. creticus

3. Stomalar sadece tek yilizde bulunur;
Cubuk sekilli c¢ok hiicreli hiicreler

gorlilmez

4. Sise sekilli salgt tliyleri
yogun; petiyol gozlenmez
....................... C. monspeliensis

4. Sise sekilli salgi tiyleri

yok ya da nadir; petiyol goriiliir
.......................... C. salviifolius
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Effect of Irrigation Water on Accumulation of Heavy Metal and
Mineral Element in Some Vegetables

Etem OSMA', Salih MUTLU', Ahmet AKSOY?, Veli ILHAN'

ABSTRACT: In this study, the effects of irrigation water on vegetables were analysed. Samples that we analysed
were pepper (Capsicum annuum L.), tomatoes (Solanum lycopersicum L.), and eggplant (Solanum melongena L.)
were raised using running water and river water and collected from both normal land and riverside soils. After pre-
treating the collected samples in the laboratory, ICP-MS elemental analysis was conducted. Results are evaluated
using SPSS 19 Statistical Package Software and expressed as mean we found that there is significant differences in
the content metals of the samples (soil, roots and fruits) collected from three different area. We also evaluated the
correlation between the soils and the roots vegetable in terms of heavy metals (or mineral). It was clear that there
is a significant effect of irrigation water on the vegetables.

Key words: Heavy metals, ICP-MS, irrigation, mineral elements, vegetables

Sulama Suyunun Baz1 Sebzelerde Agir Metal ve Mineral Elementlerin
Birikimine Etkisi

OZET: Bu calisma ile sulama suyunun sebzeler iizerinde ki etkileri arastirilmaya calisilmistir. Normal arazi ve
nehir kenar topraklarindan olmak iizere ii¢ farkli 6rnek alan hazirlanmigtir. Bu alanlarda normal sebeke suyu ile
nehir suyu kullanilarak, biber (Capsicum annuum L.), domates (Solanum lycopersicum L.) ve patlican (Solanum
melongena L.) yetistirilmistir. Toplanan Grnekler, laboratuvarda 6n iglemden gegirildikten sonra ICP-MS te
element analizi yapilmistir. Elde edilen sonuglar dogrultusunda SPSS 19 istatistik Paket Programu ile istatistiksel
degerlendirmeler yapilarak, ii¢ farkli alandan toplanan drneklerin metal icerigi bakimindan toprak, kok ve meyveler
arasinda farkliliklar tespit edilmistir. Ayrica metal acisindan toprak ile sebzelerin kokleri arasindaki korelasyon ile
toprak-kok arasindaki iligki de belirlenmistir. Sulama suyunun, sebzelerde 6nemli etkisinin oldugu aciktir.

Anahtar Kelimeler: Agir metaller, ICP-MS, mineral element, sebze, sulama
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INTRODUCTION

Food security is one of the most important problems
of the world (D’Mello, 2003; Mapanda et al., 2007;
Gebrekidan et al., 2013). When agricultural lands are
exposed to polluted water for a long time, toxic metals
can reach up to high concentrations (Nayek et al., 2010).
The amount and content of water is one of the factors
limiting irrigation. Considering the gradual decrease
of water resources in recent times, the proper use of
available water sources is one of the most important
responsibilities of humankind. Unless the precautions
are not taken for effective water purification, the
ground and surface water as well as soil may lose their
characteristics gradually. In many regions of the world,
agricultural activities have been mainly maintained
on riversides. However, the contaminations from
industrialization, agricultural activities and urbanization
could mix with river water which may result in serious
metal accumulation in the vegetables. Therefore, the
contaminative matters should be well removed from
river water which is used in irrigation in surrounding
areas (Xi bai et al., 2008; Mahmood and Malik, 2014).

Each plant needs a metal concentration to develop.
At lower or higher concentrations, vegetable damage
could occur in different ways. The consumptions of
vegetables, in which heavy metals accumulation is
high, could be harmful for the people’s and animal’s
life, since heavy metals could also start to accumulate
in living beings in long term consumption (Xi bai et
al., 2008; Mahmood and Malik, 2014). Even at low
concentrations, some metals can accumulate and

create damage because people and animals do not have
evacuation mechanism (Arora et al., 2008; Kiziloglu et
al., 2008; Mapanda et al., 2007). The waste water is an
important source for enriching the poor soils of arid and
semi-arid areas. Through the increase at urbanization
and industrialization, there are several contaminative
matters mixing into water. Through the use of those
matters in agricultural areas, several problems are
arisen (Taberi and Salehi, 2009). Although the waste
water sources are beneficial for vegetables, they can
cause soil pollution and degradation of food quality due
to the contaminative factor mixing into water. Metal
accumulation in plants depends upon the plant species,
and productivity depends upon metal uptake of the
plants (Khan et al., 2008).

Karasu River is one of the most important major
rivers in Anatolia, in Turkey, flowing to the river
Euphrates and forms an important basin in that region.
With this study, we first aimed to evaluate the effect of
Karasu on agricultural products. Secondly, we aimed to
look at the differences in samples from three different
areas. Thirdly, we aimed to measure the correlation
between soil and the roots of vegetables in terms of
elemental analysis.

MATERIALS AND METHODS

Vegetable cropping was primarily administered in
an area where there is no industrialization, urbanization
and traffic. Yalnizbag district of Erzincan province was
selected as being proper to the required characteristics.

Table 1. Sampling area and its characteristics

Sample Areas Characteristics

I Normal land soil and running water
I Normal land soil and river water
I Riverside soil and river water

Table 2. The names of vegetables in English, Turkish, and their Latin names

English Turkish
Pepper Biber
Eggplant Patlican
Tomatoes Domates

Scientific Name
Capsicum annuum L.
Solanum melongena L.

Solanum lycopersicum L.
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Cropping of vegetables was administered into
the riverside soil with medium-level organic matter
content (Table 1.). The soil samples were taken
from 3 different areas during the harvest season,
and their elemental analyses were performed by
using a ICP-MS. Vegetables were planted to the
determined sample areas in May. While peppers
were planted 40 cm intervals, tomatoes with
eggplant were planted with approximately 50 cm
intervals. Regular irrigation was maintained until
the mid-September. No other application (fertilizer,
pesticide, etc.) apart from water was used. Irrigation
was made with running River water (Figure 1.). The
vegetable samples were collected in July, August
and September. In soil, root and fruit samples, the
data related to mineral element and heavy metals
were obtained.

The samples of vegetables were collected
from some areas of Yalnizbag in Erzincan. Totally
3 different localities of 3 different vegetables
including pepper, tomatoes and eggplant were
studied (Table 2.). The samples were taken by
hand using vinyl gloves, and carefully packed into
polyethylene bags (Alam et al., 2003). Only the
edible parts of each vegetable were analysed. In
addition, the soil samples were collected from the
sampling sites. The samples were divided into two
sub-samples; the samples in the first sub-group were
thoroughly washed several times with tap water,
and subsequently by distilled water in order to to
remove dust particles in a standardized procedure;
the rest of the vegetables were untreated, and then
oven dried at 80°C for 24 h. At each site, the soils
were sampled from the top 10 cm by means of a
stainless steel trowel to avoid contamination. To
ensure consistent distribution of metals in the soil
samples, all materials were grounded in a micro-
hammer cutter, and filtered via a 1.5-mm sieve
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(Demirezen and Aksoy, 2006; Osma et al., 2013).

Dried and milled samples were powdered, and
kept in clean polyethylene bottles. In addition, the
soil samples were collected with a stainless steel
crab. These samples were dehydrated in open air, and
passed through a 2-mm sieve. After homogenization,
the soil samples were stored in clear paper bags prior
to the analysis (Demirezen and Aksoy, 2006; Osma
et al., 2013).

Preparation of the samples was actualized in
a microwave according to USEPA 3052 method.
It took 10 minutes to heat the device up to 180°C,
and also waited for 10 minutes for solubilisation at
180°C. After cooling, sonar 50 ml was completed,
and thinned down to appropriate concentrations.
For micro elements, 1.967 gr Titriplex V (DTPA=
Diethylene Triamino Penta Acetic Acid), 1.470 gr
CaCl,,H,0 (Calcium Chloride Dehydrate), 14.92
gr Triethanolamine were weighed. The weighed
compounds were grounded into the erlenmeyer, and
dissolved in 900 ml ultra-pure water. Then pH of
solution was adjusted to 7.3, and final volume was
adjusted to 1000 ml. For the macro elements, 77.08
gr ammonium acetate was weighed and dissolved
in 800 ml ultra-pure water. The pH was adjusted to
7, and the final volume was adjusted to 1000 ml.
Finally, the prepared samples were analysed in ICP-
MS as previously described (Knudsen et al., 1982,
Kacar and Inal, 2008, Kacar, 2009).

In statistical analysis, p-values < 0.05 were
regarded as significant; the mean value of samples
at 95% confidence interval, standard deviation, and
ANOVA were used. Multiple comparison tests as
Tukey HSD, and Dunnett (2-sided) were used to
identify the significant differences. In addition, the

correlation between soil and root was examined.
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Figure 1. Study area

RESULTS AND DISCUSSION

Significant differences noticed after
evaluation of our results in the vegetable samples due
to water sources used in the fields causing changes in
the metal accumulation patterns of the vegetables. The
water source, normal or river water, used in the field

over three months were found to be the main reason

WweEre

leading to occurrences of the differences in the samples
in terms of metal accumulation. As a result of continues
irrigation practices, the uptake and accumulation of
metals by the vegetables were steadily increased. The
vegetables grown in different soils were subjected
to experimental procedures for the determination
of the metal concentration levels they have in their
related organs (roots and fruits) and the analyses were
conducted to show the differences between them.
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According to our data, the range of values of
element concentrations in roots varied between 2 180-
10 870 ug g' dw for Mg, 6 350-79 070 pg g' dw for
K, 1 361-25 253 pg g' dw for Ca, 820.3- 5 332.7 ug
g! dw for P, 535,1-3 688 ug g' dw for Fe, 13.5-117.5
ug g' dw for Cr, 15.3-657.4 ug g' dw for Cu, 21.1-
149.9 pg g' dw for B, 41.8-456.4 ng g' dw for Mn,
29.9-155.2 pg g' dw for Zn, 1.9-25.1 pg g dw for Co,
0-10.4 pg g' dw for Mo and 613.5-7 137 ug g dw for
Al (Table 4-6).

According to our results, the highest and lowest
values of element accumulation in vegetables varied
between 345.4-2 613 ug g!' dw for Mg, 54 950-148 600
ug g' dw for K, 1 505-3 051 pg g dw for Ca, 620.5-8
125 pg g' dw for P, 147-298.7 pg g dw for Fe, 0-7.2
ug g dw for Cr, 16.3-40.2 ug g'! dw for Cu, 63.1-125.8
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ug g' dw for B, 21.4-80.2 pug g' dw for Mn, 37.5-136
pg g' dw for Zn, 0-3.2 ug g' dw for Co, 0.7-3.4 pg g’
dw for Mo and 19.5-217.1 pg g' dw for Al (Table 4-6).

According to our results from the soil analyses, the
experimental areas of II and III were found to be having
high amount of metal concentration. It was found that
while the concentrations of Ca, P, Fe, Cr, B, Mn and Al
were found to be high in the experimental area of III the
concentrations of K, Cu, Zn, Co, and Mo were found

to be high in the experimental area of I in the roots of
pepper. The metal concentrations for the root samples
of eggplant and tomato were found to be high in the
experimental areas of Il and III and in the experimental
area of I, respectively The statistical analyses performed
on the values belonging to the roots of the peppers,
eggplants and tomatoes experimental results were
pointed out significant differences in the metal intensity
levels between the experimental areas (Table 3).

Table 3. Mean metal (ug g' dw weight) concentrations in soil. (Keys: *p<0.05; **p<0.01; ***p<0.001 significant).

Elements I 11
Mg 27 110 26 970
K 1482 1381
Ca 38 750 39510
P 210.5 182.5
Fe 22 300 22 020
Cu 13.4 14.5
B 13.5 14.6
Mn 483.1 490.96
Zn 19.6 20.7
Cr 156.6 154.9
Co 24.8 25.2
Al 5812 5719

11T Significance (p)
20 330 ek
2184 ok
42 590 ok
325.9 ek
25210 ok
18 kskok
21.3 ek
544.9 ok
26.8 ok
126.8 o
20.3 ok
6 697 o

Metal concentration levels detected in the
fruits of pepper were high in the experimental areas
of II and III. When the metal concentration data
belonging to the fruits of eggplant was analysed, the
increments ofin the concentrations of several metals
were noticed in the experimental area of II during
the experimental period Similar findings were seen
for, the metal concentrations in the fruit samples
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of vegetables grown in the experimental area of II
When comparisons done for the experimental areas
where pepper, eggplant, and tomato were grown,
significant differences were seen in terms of metal
concentration levels. Changes depending on the
irrigation practice patterns were observed in metal
concentration levels (Table 4-6).

53



sk 111 g'Ie  T'I€ '8S 16T 8% S61  TST  ¥oE otk LETL  L¥6'T  $0¥'S |\
ok v'e L0 €T I'C 8’1 91 6'1 1T e ok 69 $T 70l A
*ox Te €1 S Tt I 80 L0 Sl 60 Kok €'€T Sy 15T 0D
- 9€1 9IS 889 0L §99  6€9 9% 966 €T o P8y 6SE 98Kl uz
ok 6'LL 8T T6¥ T08 v6E  €LE  6SE  60F  9SE . vosy  €E€L 6'%CE U
L'06 €L6 1€9 I'IL 1901  S+¥0I  $89 896 669 6'6v1 LIS S8 g
ook Toy T6T  8TE 9'vC T S (A 4 144 1'ce . L'€S 144 7'LS9 n)
% Ty 0 Tt TL 0 0 0 0 0 - SLIT  S0T  8§LL D
sk 6'%ST  6LET  60¥T  T9ET  SITT  €€81  I'6€C  S€6l  ST9T ok 889°€  6'SOL  TEK9 od
sk STI8  €8Iv  956€ IS FI¥E ¥8IF  VILT  9L6€ L90T 6LLT ¥8TT ISTI d
% L80T ¥bTT 81€T TP 0881 7861 10ST 800C €T6¢C ok 0€€ €l 19T 06T €l o)
Kok 009 871 OIS EL 0LV 6L 00F 90T 0¥696 0T68L 081 1L 0I€68 08S 65 ok 0FC8% 001 €1 09T SS bl
- €19C 0601 9661  8€ST  6IET S8ST  SS9L SITI  0€01 - LIy6  081CT 0L801 SN
(d) 11 11 I 111 11 I 111 11 I (d) 11 11 I SyuoWA[H
ooueOYIU3Ig 9ouBOYIUSIS
() 1oquudydag (hmu1g) 3snSny (ymuig) eunp 100y

Etem OSMA et al.

“(ueoyru3is 100° 0> 10°0>xx S0°0>dy) Joddad o symyy pue sjoo1 ayy ur (IySrom mp -3 ) uonenuaou0d [BIDN *f QL

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.

54



Effect of Irrigation Water on Accumulation of Heavy Metal and Mineral Element in Some Vegetables

% 6'SS €0s €9y (443 I'6v €L s9 8'¥C [49% *k SIT'e  +v0L'T  S°€I9 A4
* 8’1 vl 8’1 (4 6'C 6'C L0 8’1 'l ok §C ! 0 ON
* 0 0 0 0 ¥0 1’0 1’0 0 €0 ok €L 9 6’1 0D
1'8¢ '8¢ 94 8y §'8¢ 1494 vy SLE S8y *k 19 Ll 6'6C uz
8'C¢ LE L'8¢ L9¢ oy S9or 1'6¢€ L6t 6'8¢ sk 6'¢0C  o6'6lC  8'IY UN
a0l 8'6Cl €0cl 8001 9¢L 1'011 7201 r9 Te0l L'TL g9 'ty q
sk ¥'81 e 6’6l 8'LI ¥'0¢ ¥'0C €91 €91 61 o €C ¥'8¢ €Sl no
* 0 0 0 vy I'e C 0 0 6'S *% 8% 8'8¢ gel 20
L1€C  L'86T  9'leT  €peT  ¢eCe 880CT 9191 ¢€l6l Lyl ok 8CI1T  90v8  1°6€S od
ok PS8 1 LE9E  ¥9T¥  1'L86  SO0ST VIV ¥ I6L1  §0C9 LSEE€ OI€l €078 1688 d
*x IS0E  SO0S1 6LST 8IST 7961 C10T  €8TT 9SST  LVL1 *kx 06€ 1T 0TI 91 L'10T¥ o)
ok 090L9 009901 0¢696 098+L OLEI6 00€8I1 0C6S6 0T66L 0I866 . 0S90C OLOIL 0S€9 p
* evel 860 1 Ssel  I'vie  6SI1 8Iy 1 SIOT  TyrL 1€CT1 sk 0€ss  001S TILvT SN
(d) 11 1 I 11 1 I 11 11 I (d) 11 1 I SjuaWd[q
2ouedYIU3Ig JouedyIuSIS
(3mi1) roquaydog (ymiy) 1sn3ny (ymiy) oung 100y

(ueogru3ts 100°0>x 44 10°0>dsx S0°0>dy) 1ue[d330 Jo synyy pue sjoo1 oy} ur (Jy3rom mp .8 81) uonenuUIIUOI [N °S IqEL

55

Cilt / Volume: 6, Say1/ Issue: 2, 2016



Etem OSMA et al.

Po309[]00 sojdwes [10S PaIed0[-09 JY) UI [elOW (OB JO sonjea oy} pue syue[d Apnjs oy) Jo S}NIj pue S}00I UI [BIOW (OB JO Son[eA Y[

*oHk I'LIT S'68 2% 8'8¢ cos *okk 0TSl €881 8Ee¢E A4
S0 co 90 1’0 0 145 S 8¢ ON
sk 0 L0 0 0 0 €8 1'cl x4 D
*xk 6'9% S'IL 6'SY '€ g'6¢ Tk 9911 (49 (499! uz
*kk ye ye €T v1c 6'CC ok k CL8I 6°00¢ €L0¢ U
6vL 6'6v 889 SoL 81vS *% ¥9 I've I'1¢ dq
* L0t I'cc I'1¢e 881 96l L1y I'ey €le ny
Kok k 0 8¢ 0 0 0 * L'8¥ 8'9C ¢'6¢ 20
*k % 6'9LC £'80¢ 6'L81 I'ece 1'1¢e ** L9IL 8'8C6 LET T od
*% 6L1 1 879 ¢ 8Y¥ T ST 68¢ 1 *okk 609 ¢ L'TEES L6l s d
LOY ¢ €61 ¢C €eec 8¢V ¢ 14344 €6T ST 00T 61 0lc¢c €D
* 0€6 85 0Ly ¥L ove €L 068 1t 056 S 0L0 6L 059 ¥9 0S8 €L .|
ok 14943 9LLS €99% L'69¢€ 7’685 sk ST 8L0O L L88 8 SN
(d) I I I I I (d) 11 I I N
20ouBOYIUSIS (1) 1oquiondog (1) 1sndny ooueoyrugIg 100y

*(ueogrusts 100°0>Ux s 10°0>sx $S0°0>dy) 'S903BWIO) JO SHMIY PUER SJ00I Y UT (JYS1oMm AIp Mp ;.8 1) UONBnuIIUO0d [BIDA 9 IqEL

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.

56



Effect of Irrigation Water on Accumulation of Heavy Metal and Mineral Element in Some Vegetables

from research fields were statistically evaluated and
analysis of correlation co-efficient for each metal
was done between the roots of the research plants
and their co-located soil samples. Our correlation
co-efficient results revealed significant positive
and negative relationships for some metals between

the research plant and soil samples. Relatively high
positive relationship was observed between tomato
plant and collocated soil samples in comparison with
other positive relationships existed between other
research plants and their co-located soil samples
(Table 7).

Table 7. Correlation between metal concentration in soil and the vegetables (*p<0.05; **p<0.01).

Soil-Eggplant Soil-Tomatoes

Elements Soil-Pepper
Mg 0.265
K 0.422°
Ca 0.327
P 0.241
Fe 0.315
Cr -0.266
Cu -0.169
B 0.550™
Mn 0.394"
Zn -0.283
Co -0.280
Al 0.545™

-0.583™ 0.519™
0.301 0.186
0.530™ 0.371
0.371 -0.822"
-0.066 -0.205

-0.649™ -0.552™
0.120 -0.550™
0.300 0.500™
-0.191 -0.604"
-0.423" 0.047

-0.539™ 0.733™
0.004 -0.548™

When comparisons were done between the data
from our research and the data from other studies, the
concentrations of Fe, Al, Ca, and B were found to be
relatively high whereas the concentrations of other
metals were found to be relatively similar in the roots of
plant samples B was present in high concentrations in
fruits of research plants; and depending upon irrigation
practices, its concentration level could go up further.
Adequate levels of mineral elements were required for
normal growth and development of plants (Kacar and
Inal, 2008; Kacar, 2009).

In comparison of metal concentrations in soils,
the data obtained by Liu et al. (2005) revealed higher
amounts than ours, and similar results to ours (except
the data for Ni) were noticed by Rattan et al. (2005)
were parallel to our data except from Ni, and the data of
Zhanga et al. (2008) were associated with ours.

When we compared the data of our study with
the other studies; we noticed that Mireles et al. (2004)
determined lower values in terms of Cu, Ni and Pb
elements. The data obtained by Sharma et al. (2007)
were in parallel to ours except from Pb. According to
the study carried out by Gebrekidan et al. (2013), the
data he obtained was lower than ours in terms of Cu
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and Zn, and higher in terms of Pb. The data obtained
by Nayek et al. (2010) were higher than ours in terms
of Cr and Cd, and parallel with the other metals. The
data obtained by Wang et al. (2012) and Mahmood
and Malik (2014) in their study were associated with
the data we obtained. It was determined by Khan et al.
(2013) in their study they carried out with waste water
and normal study that Pb, Ni and Cd data were higher
than ours. The concentrations of metals obtained by
Ekholma et al. (2007) in their study they carried out
upon different fruits had lower values rather than our
values. The data obtained by Avci and Deveci (2013)
revealed parallel results to ours for the concentration
levels of Co, Zn, Cr and Cu whereas the concentration
levels for other elements were higher than ours.

CONCLUSIONS

In conclusion, it was showed that contents of
water source have a great impact on agricultural
productivity. Depending upon irrigation applications,
metal concentrations in fruits of research plants were
increased during the experimental period in our study.
Irrigation is an important factor in the improvement of
productivity efforts because for adequate development
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of the plants, sufficient amounts of mineral elements
found in water are needed but if water used for
irrigation is contaminated it creates a toxic impact on
the production rivers having different characteristics
are used in the agricultural activities all around the
world. Accordingly, the rivers used for agricultural
practices should be protected from the negative
impacts of environmental problems. Moreover, the
countries should be tighten the regulations upon
water management issues. The qualities and contents
of irrigation waters and the products grown by using
irrigation waters should be subjected to analyses
periodically for monitoring the statuses of rivers.
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Effectivity Analysis of the Decontamination Products for
Radioactive Materials Used in Nuclear Medicine

Hayrettin EROGLU', Oguz AKSAKAL?

ABSTRACT:In this study, several decontamination products were analysed in terms of their efficiency in
decontaminating the radioactives *"Tc, "“F-DG, "'l and®!Tl from contaminated surfaces. Furthermore, the
performance of existing commercial washers was examined and it was observed that it was far from the desired
levels. Also, it was determined that the temperature and pH were the most important factors in the decontamination
process of ™Tc where as alcohol had no effect. Based on the performed analysis, it was concluded that the most
effective decontamination product was DM-D (Decontamination Material-D) for *™Tc, ®F-DG, "™'I and *'Tl.
Effectiveness analysis of DM-D for *™Tc contamination on various surfaces showed that decontamination was
quite fast on scrubsand formica and that DM-D was very effective on skin but not on plastic floor covering material.
The effectiveness of various molecular groups in the decontaminant was also investigated. As a result, the acetate
group was observed as the most effective component of the decontaminant.

Keywords: Contamination, radioactive, technetium, decontamination

Niikleer Tipta Kullanilan Radyoaktif Materyaller
icin Dekontaminasyon Uriinlerinin Etkinliinin Analizi

OZET: Bu calismada, radyoaktif Tc-99m, F-18-DG, I-131 ve TI-201 ile kontamine olmus yiizeylerin
dekontaminasyonu igin bir¢ok dekontaminasyon malzemesinin etkinligi analiz edildi. Ayrica mevcut ticari
radyoaktivif temizleyicilerin performanslari incelendi ve bunlarin beklenilen seviyelerden uzak oldugu gézlemlendi.
Yine, yapilan ¢aligmalar sonucunda dekontaminasyon iizerine alkoliin etkisinin olmadig1, sicakligin ve pH’1n ise
Tc-99m’in dekontaminasyon siirecinde 6nemli faktorler oldugu belirlendi. Yapilan analizler 15181inda, Tc-99m,
F-18-DG, I-131 ve TI1-201 i¢in en etkili dekontaminasyon iiriiniiniin DM-D (Dekontaminasyon materyal-D) oldugu
sonucuna varildi. Tc-99m ile kontamine olmus ¢esitli yiizeylerdeki DM-D’nin etkinlik analizi dekontaminasyonun
formika ve giysiler iizerinde oldukg¢a hizli oldugunu ve DM-D’nin deri iizerinde ¢ok etkili oldugunu ancak kaplama
materyali plastik olan zemin iizerinde higbir etkisinin olmadigin1 gosterdi. Ayrica, dekontaminasyondaki g¢esitli
molekiiler gruplarin etkinligi incelendi. Sonug olarak, asetat grubunun dekontaminasyonda en etkili komponent
oldugu gozlemlendi.

Anahtar Kelimeler: Kontaminasyon, Radyoaktivite, Teknesyum, Dekontaminasyon
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INTRODUCTION

Radiation poses great danger to human body
and threatens both the environment and human life.
Biological effects of radiation are very serious.
lonizing radiation causes variety of physical,
chemical, and biological damages in living organisms
at molecular and cellular levels (Gorpe and Cantez,
1992). These damages can be temporary or persistent
depending on the type, amount, and duration of the
exposure to ionizing radiation. lonizing radiations,
such as X and gamma rays, alpha and beta particles,
neutrons, and Auger electrons can cause changes at
molecular level when they pass through the cells
because they activate molecules and atoms inside the
cell through ionization (Gorpe and Cantez, 1992).

There is no cell that is completely resistant to
radiation (Saha, 2010). Among the cell forming
structures, the nucleus and in particular the
chromosomes that are in the process of division are
more susceptible to radiation than the cell cytoplasm.
One of the most obvious effects of radiation at the
cellular level is the suppression of the cell’s growth.
Especially during cell division (mitosis), the growth is
interrupted in the cells exposed to radiation. In general,
the cells with higher mitotic activity are considered
to be even more susceptible to radiation. Radiation
can lead to breaking, sticking together, adhering, and
curling in chromosomes. Broken chromosomes can
reorganize, remain the way it is, or combine with
other chromosomes. All these changes can result in
mutation or even go further and lead to the cell’s
death eventually. Apart from these, radiation can
lead to the formation of giant cells. Cells exposed to
radiation before the division takes place are no longer
divisible, but may continue their metabolic activity
for a period of time and continue to grow because they
can’t be divided anymore. They become giant cells
and die in the end. Radiation may have devastating
effects on the hematopoietic system, the lymphatic
system, the reproductive system, the gastrointestinal
system, skin, eyes, the central nervous system, and
other organs (heart, kidneys, liver, pancreas, etc.)
depending on the dose. These effects lead to changes
over a period of time or may have a lasting impact
(Gorpe and Cantez, 1992; Eroglu et al., 2009).

Predominantly the employees working in places
such as nuclear medicine centres where radiation
is regularly used face these risks. The fact that
employees are contaminated with radioactive material
during patient injections as well as dose adjustment
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of radionuclide and its binding to pharmaceutical
agents constitutes major risks. In addition to all these,
particularly during patient injections performed
under gamma cameras, the duration of contamination
with the environment and the gamma camera affects
the image. Hence, it is not possible to take any shots
during this period, which consequently results in the
loss of both time and labour.

There are three basic principles of radiation
protection. These are comprised of implementing the
rules for time, distance, and shielding. In order for
these three principles to be implemented effectively,
the contaminated part should be immediately cleaned
and removed from the environment. Particularly, in
the case where a body part of the employees gets
contaminated, the contaminated area needs to be
cleaned immediately in order to minimize the damage.
Otherwise, the contamination keeps exposing the
person to radiation until the radioactive material
stabilizes. This, in turn, poses great risks to human life
and labour productivity due to the abovementioned
risks (Sampson, 1999; Kowalsky, 2011).

The aim of this study is to investigate the
effectiveness of the materials used to clean the
radioactive waste and to make recommendations
for using the most effective materials. Existing
decontamination materials were compared with
newly developed materials and a benchmark of their
efficiencies was obtained. For this purpose, most
commonly used radionuclides in nuclear medicine
such as"','8F-DG (Fluorodeoxyglucose), 2*'T1, *™Tc-
Pertechnetate, °°"Tc-DTPA, *"Tc-DMSA, *"Tc-
MDP, and *™Tc-MIBI were used as contaminants.

MATERIALS AND METHODS

One of the biggest problems for the employees
working in nuclear medicine is the contamination that
occurs during the operation. Not only the environment
but also skins of the employees can get contaminated
directly. For this reason, dead animal skins were used
to create conditions similar to human skin in this study.
Similarly, gloves, scrubs, plastic floor covering material,
formica, and ceramic were chosen as the contaminated
materials of a workspace.

Most commonly used materials in nuclear medicine,
BIT, BE-DG, 2'T1, *"Tc-Pertechnetate were used as
contaminants. The decaying scheme of radioactive
materials is depicted in Table 1 (Alfassi et al., 2005;
Saha, 2010).
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Table 1.The decaying scheme of radioactive materials

Gamma Rays X-Rays
Radioactive Half Life — —
Isotopes Energy Emission Emission .
(keV) Probability (%) L8 (KeV)  probability (%) /Assignment
109.77
18 E3
F Minutes 511.00 193.46
80.185 2.62
29.461 1.40 XeK,
284.305 6.14
| 8.02 Days 364.489 81.70
636.989 7.17 29.782 2.59 XeK
722911 1.77
18.251 2.15 Tc K,
#mTe 6.01 Hours 140.511 89.00
18.367 4.10 Tc K,
9.899 1.90 HgL,
9.989 16.90 HgL
135.340 2.56 11.824 10.10 Hg L,
11.915 4.13 Hg L,
11.992 1.80 Hg L,
72.912
201
Tl Hours 13.830 2.06 HgL,
68.894 27.00 HgK,
70.818 46.00 HgK
167.430 10.00
79.824 5.45 Hg K,
80.255 10.50 Hg K,
82.473 3.78 HgK,

* Subsequently emitted as annihilation radiation from 0.633 MeV positron (B%) + of 96% branching ratio

The radioactive material contaminated with
approximately 1000 pCi was placed on the chosen
surface and the contaminant was allowed to penetrate
to the surface for one hour.

Six types of material shown in Table 2 were
used as decontamination materials. pH values of the
aqueous decontamination solutions of each substance
were adjusted and tested. The contamination materials

Cilt / Volume: 6, Say1/ Issue: 2, 2016

were cleaned with pure water and decontamination
agents.

“mTec was used in determining the effect of
temperature, pH, stirring speed, surface type, alcohol
and the effective content of decontaminant material.
The most effective decontaminant was also tested with
other radioactive materials (**'I, ¥F-DG, ?°'Tl) in order
to see and compare the decontamination performance.
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Table 2. Decontamination materials and the active ingredients available in their contents

Decontamination Material

Non-ionic surface

(DM) pH Alcohol active agent Other contents

Water 6 - - -

Commerqal radioactive 5 Unknown Unknown Unknown

decontaminant

A (Liquid Soap) 6.5 - - -

B (Surface Cleaner) 3 - present Or.ganlc and inorganic
acids

C (Surface Cleaner) 7 present present -

D (Specially Developed Multi- 1 i present Acetate group, phosphate

Purpose Cleaner)

group, fat solvent

CAPINTEC Radioisotope Calibrator was used to
measure the amount of the contamination. The material
contaminated with radioactive isotopes was placed in
a beaker and decontamination was performed under
pre-determined conditions such as fixed temperature,
the weight of cleaning agent, and the stirring speed.
The same conditions were created for each cleaning
agent to make sure that the differences between them
are clearly visible. The amount of radioactivity was
measured on the material to be decontaminated before
and after decontamination, and the effectiveness of the
decontamination agents was measured.

RESULTS AND DISCUSSION

Following the surface contamination, radioactive
materials were decontaminated under the
conditions of 20 °C ambient temperature, 1 L liquid

initial

volume, 600 rpm stirring speed, 1 gL' cleaning agent
weight.
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Initially, in order to determine which decontaminating
agent was more effective, six different decontamination
activities were performed and the results were compared.
First, the decontamination results obtained with plain
water was determined as a comparison parameter for
other decontaminating products. As can be seen in
Figure 1, DM-D was the most effective decontamination
material among the other five cleaning products. As
depicted in this figure, within the first 30 minutes, the
decontaminating agents were able to decontaminate the
material by 76.3% in the case of water; 80.2% in the
case of radioactive decontaminant; 77.8% in the case
of DM-A, 69.5% in the case of DM-B; and 43% in the
case of DM-C, whereas the performance of DM-D was
85.7%.
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K Water

100 -

Decontamination (%)

(=]
L
L

©DM-A +DM-B ¢DM-C HEDM-D ARadiacWash

15 20 25 30
Time (min)

Figure 1. Decontamination effect of the decontamination materials on the contaminated skin

The effectiveness of the commercial radioactive
decontaminant was observed to be more than the water,
DM-A, DM-B and DM-C; however, not as much as
DM-D.

In order to analyse the effect of pH on
decontamination, the solutions were prepared by
adding 1 g DM-D to 1L water.The pH of these solutions

was adjusted as 2.5, 4.0, 6.0, 10.0 and 11.0. The pH of
1 gL' DM-D aqueous solution used in measurements
was measured as 8.9. The results are given in Figure 2.
According to these results, it is observed that an increase
in the pH causes an increase in the decontamination
rate. The decontamination rates of the solutions with
pH of 10.0 and 11.0 are quite close to each other.

100 -
g %]
c
=]
=
=
=
=
§ 40 epH2S5
Q EpH 4,0
ApHG6,0
20 =< pH 8,9
¥ pH 10,0
0 . . epH110
0 5 10 15 20 25 30
Time (min)

Figure 2. The effect of pH on decontamination

Cilt / Volume: 6, Say1/ Issue: 2, 2016

63



Hayrettin EROGLU and Oguz AKSAKAL

It was observed that the effectiveness was
decreased when alcohol (Isopropyl) was added to the
decontamination material. As seen in Figure 3, the

resulting values dropped to 84.11%, 80.44%, 74.86%,

71.58% with the addition of alcohol of 1%, 2%, 3%,
5%, respectively. These results showed that the addition
of alcohol to the decontaminant material had a negative
effect on the decontamination of *™Tc.

Decontamination (%)

0 T v

“Water @ DM-D ¢DM-DAL1 EDM-DAL2 XDM-DAL3 ADM-DAL4

0 5 10

Time (min)

T T "

15 20 25 30

Figure 3. Decontamination effect of alcohol on the contaminated skin

It can also be seen in Figure 4 that the
decontamination reaches 100% when the amount of
DM-D is increased. Since there was little difference in
terms of decontamination between 2, 3 and 5 gL' of
DM-D and the decontamination reached its maximum

level, it seemed unnecessary to work with higher
amounts of DM-D. As a result, even small amounts of
DM-D can be suggested as a quite effective agent in
decontamination.

Decontaminasyon (%)

0 T v

0 5 10

Time (min)

15 20 25 30

Figure 4. The effect of DM-D’s amount on decontamination
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Among the parameters given in Figure 3,
temperature was observed to be the most effective one.
The temperature was varied between 10-40 °C and
the data was examined. At the end of the 30™ minute,
decontamination was at 47% at 10 °C, whereas the most

effective temperature was determined as 40 °C where

the decontamination ratio reached 100%. The fact that
decontamination occurs at 40 °C suggests that *™Tc
attaches to the skin with a physical adsorption process.
Since the pores in the skin hold *™Tc physically,
desorption takes place at a faster pace with increasing
temperature (Smith, 1981; Beyhan, 2003;Aktins, 2010).

100 +

Decontamination (%)

20 +

15 20 25 30
Time (min)

Figure 5. The effect of temperature on decontamination

The results were analysed for 5 different stirring
speeds, determined as another parameter, and it is
shown in Figure 6 that increasing the speed increases
the decontamination ratio. When this graph is analysed,
it is seen that at the end of the 30" minute, 65,3%, 85,7%
88,3% and 88,9% decontamination rates are obtained
at the stirring speed of 360 rpm, 600 rpm, 720 rpm

and 840 rpm, respectively. Since the decontamination
rates for the speeds above 600 rpm are quite close, the
stirring speed is chosen as 600 rpm.

This result suggests that the film layer formed on
the surface gets thinner with the increasing speed. It is
a fact that as the film layer gets thinner; the resistance to
desorption gets lower (Eroglu et al., 2009).

100 +
80 -«
3
=1
2 60 -
g 40 +360 rpm
3 W480 rpm
]
= 600 rpm
20 A
<720 rpm
¥ 840 rpm
0 T T T v .
0 5 10 15 20 25 30
Time (min)

Figure 6. The effect of stirring speed on decontamination
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The decontamination effectiveness of DM-D
was analysed by contaminating different materials
with *"TcO,, *"Tc-DTPA, *"Tc-DMSA, *"Tc-
MDP and ?"Tc-MIBI. The results between 5%
and 30™ min are given in Table 3. As can be seen
from the table, decontamination of ***TcO, reaches
to high amounts in a very short duration for all

Table 3. The effect of DM-D on different surfaces

surfaces. The decontamination effect of DM-D
is very high for all surfaces except for *"Tc-
DMSA contamination of skin and ceramic tiles.
As the decontamination duration increases the
effectiveness also increases. The most effective
decontamination is realized with 100% in MIBI-
ceramic decontamination.

Decontamination (%)

Time Pertechnetate MIBI DMSA DTPA MDP

(min)

5th 70.88 23.11 423 19.40 52.12
Skin

30th 96.60 34.67 21.17 51.74 74.54

5th 97.40 100.00 16.38 90.36 61.14
Ceramic

30th 97.59 100.00 21.83 90.36 68.86

5th 97.81 90.44 88.28 97.79 97.52
Formica

30th 98.76 90.44 96.31 98.68 99.04
Plastic Floor 5th 56.38 99.12 59.81 68.15 92.68
Covering
Material 30th 62.31 99.12 71.77 68.15 94.19

5th 96.83 35.97 57.88 62.81 91.45
Plastic Gloves

30th 98.10 71.94 74.51 62.81 94.08

5th 99.76 52.33 86.64 99.65 69.94
Scrubs

30th 99.76 93.76 90.32 99.88 93.92

In the light of these results, it is concluded that the
decontamination of the surfaces is easier on formica
and cottony surfaces than on composite materials
such as skin, plastic, and ceramics. It is understood
that the decontamination of adsorbed technetium
from these types of materials is more difficult in
comparison to less porous materials as a result of the
experiment.

Decontamination of "*'I, F-DG and ?°'TI’in from
skin by water, DM-D, and commercial radioactive
decontamination material were analysed and the
results were provided in Figure 7. As can be seen from
Figure 7a all three materials are very effective for the
decontamination of *'I, and it is observed that there is
no meaningful difference among them. Approximately
100% decontamination is achieved within the first five
minutes for all three materials.
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It is observed in Figure 7b that DM-D is the most
effective decontaminant for the decontamination of
the FDG contamination on the skin. Even though the
results get closer after 30 minutes, DM-D has higher
decontamination rate for the first 10 minute results.
Observed decontamination rates were %86.1 for water,
91.5% for commercial radioactive decontaminant, and
94.6% for DM-D in the first 10 minutes.

When Figure 7c¢ is analysed, the effectiveness
of DM-D is clearly seen for the decontamination of
2'T] on skin. The resulting decontamination rates for
radioactive 2*'T1 on skin at the end of 30" minute are
observed to be %37.2 for water, %31.5 for Radiawash
and 66.1% for DM-D.

In the light of all these results, it can be concluded
that DM-D is an effective decontaminant material not
only for *™Tc and its compounds but also for other
radioactive materials.
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Figure 7. The decontamination effect of DM-D on "¥F-DG, *'I, ?°!'T] contamination
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m Tc-Pertechnetate is contaminated on skin in
order to determine the material causing the increased
decontamination effectiveness for DM-D. The effective
groups in DMD, which are anionic and ionic group
(DM-D1), phosphate group (DM-D2), acetate group
(DM-D3) and combination of all (DM-D4) are increased
about 1-2 % and the results are shown in Figure 8. Based

on these results, while DM-D has 57.8% effectiveness,
DM-D3 has reached to 71.6% effectiveness within the
first 10 minutes. Similarly, at the end of 30" minute, the
decontamination effectiveness is observed to be 85.7%
for DM-D and 88.5% for DM-D3. It is seen that DM-
D3 has faster decontamination rate than that of DM-D
starting from the first minutes.

Decontamination (%)

100 7  ,Water oDMD oDMDI ®mDMD2 ADMD3 <DMD4

15 20 25 30
Time (min)

Figure 8. The effectiveness of different molecular groups in the decontaminant

When the results are analysed it can be suggested
that, contrary to what is known, commercial radioactive
decontaminants are not as much effective and the
newly developed surface cleaners are more effective
under the same conditions. When the results of the
experiment are analysed, it is concluded that DM-D
is observed to be the most effective decontaminant
for all radioactive materials (**'I, '8F-DG and 2°'TI).
As for”™Tc, the temperature is determined as the most
effective parameter, and it is observed that desorption
increases rapidly with the increasing temperature. In
addition, while the results are positively affected by
the increase in both the stirring speed and the amount
of decontamination materials, alcohol (Isopropyl)
has no effect. Also, increased alkalinity increases the
efficiency of the decontamination. Maximum efficiency
is obtained especially at pH 11. Most importantly,
acetate groups are determined to be the most effective

68

active substance for decontamination

Due to the fact that cleaning conditions of washing
machines are very close to the experimental conditions,
long term washing at high temperatures with plenty
of decontamination material can be applied in order
to achieve the most effective decontamination rate. In
addition, the experiments conducted on the surfaces have
shown that decontamination of formica is better than
that of plastic and ceramic-like materials. The porous
structure of the materials is an important parameter for
decontamination. Hence, selecting formica as tiling
material can be said to be of particular importance in
terms of human health. The fact that cotton clothes
like scrubs are affected very little by contamination
and decontaminated quickly suggests that cotton
materials will provide significant advantages for the
decontamination of radiation in the case of radioactive
accidents.
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CONCLUSION

In the light of the results obtained in this study, it

is recommended that the decontaminant products with
high-pH levels, which contain high level of acetate
content for centres such as nuclear medicine in which
radioactive materials used, can be used for efficient
decontamination. It is also recommended to apply
high temperature during decontamination process.
Another important issue is that workers should use
cotton scrubs or similar clothes due to the fact that
these materials have high decontamination rates for all
radioactive materials used in this study. Also, formica
is determined as the most appropriate floor covering
material in this study. Although commonly used latex
gloves is necessary to help preventing any skin damage
on workers, it is realized in this study that these gloves
can’t be decontaminated well and should be removed
and discarded with the radioactive waste immediately
after the required laboratory work.

Based on the overall results, DM-D can be suggested
as the most effective decontamination material.
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Murat Nehri Palu Yagis Havzasindan Tasinan Siispanse Sediment
Miktarimin Zamansal Degisiminin Degerlendirilmesi

Azize DOGAN DEMIR!, Yasin DEMIR?

OZET: iklimsel 6zelliklere bagl olarak herhangi bir bolgeye diisen fazla yagisin bir boliimii perkolasyon ile
yeralt1 suyuna karisirken bir boliimii de yiizey akisa neden olmaktadir. Topraklar, yagis siddeti, arazi kullanimi
ve topografyanin etkisiyle yiizey akisla tasinmaktadir. Bu ¢alismada Murat Nehri iizerindeki Palu ve Akkonak
sediment 6l¢lim istasyonlarmna ait veriler kullanilarak Palu yagis havzasindan taginan sediment miktar: zamansal
olarak degerlendirilmistir. Yapilan hesaplamalarda 2000-2011 yillar1 arasinda tasinan sediment miktarimin
arttig1 saptanmistir. Bununla birlikte Nisan ve Kasim aylarinda sediment tasimiminin yiiksek degerlere ulastigi
belirlenmistir. Caligma sonucunda Palu yagis havzasindan Murat nehrine taginan toprak miktar1 9.8 milyon ton y1l!
olarak belirlenmistir.

Anahtar Kelimeler: Murat Nehri, Palu yagis havzasi, sediment, zamansal degisim

Temporal Changes and Evaluation of Quantity Suspense Sediment
Transport at Murat River in Palu Precipitation Basin

ABSTRACT: A part of rainfall causes into groundwater with percolation and runoff which depend on climatic
conditions. Soils are transported with runoff wich is effect of rainfall intensity, land use and topography. In this
study, Palu precipitation basin transported sediment quantity was evaluated with using data has Palu and Akkonak
sediment measuring stations on Murat River. In the calculations, it amount of sediment transported was determined
increase of among 2000-2011 years. At the same time, sediment transport was determined that reaches the high
values in April and November. As a result, transported of soil amount to Murat River was determined of 9.8 million
ton year!' from Palu precipitation basin.

Keywords: Murat river, Palu precipitation basin, Sediment, temporal changes
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GIRIS

Giliniimiizde hizla artan diinya niifusuna karsilik,
dogal kaynaklar artmamakta aksine ¢esitli nedenlerle
azalmakta veya kalitesi bozulmaktadir. Ornegin drenaj
sorunu ve coraklasma nedeniyle her yil diinyada
yaklasik 200 000 ha tarim arazisi kaybedilmektedir.
Su ve toprak, sonlu kaynaklar oldugundan bunlara
olan talebin artmasi, yerel ve uluslararasi boyutta
sorunlara neden olabilmektedir (Oztiirk, 2002).

Su erozyonu, toprak pargaciklarinin yagis ve
ylizey akis tarafindan pargalanarak taginmasi olayidir.
Bu olay, toprak, yagis, topografya ve tarim sekline
baglidir (Meyer and McCune, 1958; Meyer, 1971;
Wischmeier and Smith, 1965).

Su erozyonu, yamag tarim arazilerinin 6énemli bir
sorunu olup topragin verimlilik diizeyini azalttig
gibi, sediment olusumuna da neden olmaktadir.
Bunun sonucu olarak tarimsal tretim diismekte,
kanallar sedimentle dolmakta, sular kirlenmekte,
barajlarin yararli hacmi azalmakta ve taskinlar
artmaktadir. Akarsularda taginan miktar, iklim ve
arazi Ozelliklerine baglidir. Arazi egimi, egim sekli,
ylizey akis miktar1 ve yagis yogunlugu gibi faktorler
bunlar arasindadir. Yagisin artmasina paralel olarak
tasinan sediment miktarinin arttig1 bilinmektedir
(Karakaplan, 1979). Ayrica yagis ve yagis sekillerinin
toprak erozyonu ve sediment iiretimi iizerine dnemli
Olctlide potansiyel etkisi bulunmaktadir (IPCC, 2007).
Yapilan caligsmalarda akarsularda debinin artmasiyla
sediment konsantrasyonunda Onemli bir artigin
oldugu goriilmiistiir (Canga, 2005).

Ulkemiz arazilerinin % 14’iinde hafif diizeyde,
% 20’sinde orta derecede ve % 63’iinde ise siddetli
ve ¢ok siddetli derecede erozyon goriilmektedir.
99°’u su

de riizgar

Erozyona ugrayan topraklarimizin %
erozyonundan, geriye kalan % 1’1

erozyonundan etkilenmektedir (Dogan, 2011).

Biiyiik yatirimlar yapilarak tesis edilen baraj ve
goletler, akarsu ve ylizey akislarin tasidigi toprak
materyali ile planlanan ekonomik émiirlerinden daha
kisa siirede dolmakta ve islevlerini yitirmektedir.
Genelde ekonomik omrii 50 yil olarak belirlenen
bazi barajlarin asir1 erozyon etkisiyle planlanmig

72

6li hacimlerinin 15-20 yilda doldugu goriilmektedir
(Anonim, 2007).

Firat iizerinde tesis edilen Keban Baraji’na her yil
en az 32 milyon ton toprak tasinmis ve tesis tarihi
olan 1974 yilindan bugiine kadar toplam bir milyar
ton toprak baraj tabaninda yi1gilmistir (Dogan, 2011).
Ulkemizde daha 6nceden (1962-2011) Elektrik Isleri
Etiit Idaresi (EIE) tarafindan yapilan akarsularda
sediment 6l¢iimleri, giiniimiizde periyodik olarak DSI
tarafindan yapilmaktadir. Ozellikle tiim akarsulara
kurdugu hidrometrik 6l¢iim ag1 sayesinde sediment
ve su kalitesi dl¢timleri diizenli olarak yapilmaktadir.

Bu ¢aligmanin amaci, Murat nehri iizerinde Elazig
ili Palu ilgesi ve Mus ilinin Akkonak bélgesinde
bulunan hidrometrik gozlem istasyonundan elde
edilen veriler dogrultusunda Orta Firat-Palu yagis
havzasindan taginan sediment miktarinin degisimini
yillik ve aylik olarak belirlemektir. Bununla birlikte
elde edilen sonuglarin tarim ve ¢evre agisindan onemi
iizerinde durulacaktr.

MATERYAL VE METOD

Bu ¢aligmanin materyalini, Murat nehri iizerinde
Elazig 1li Palu ilgesi ve Mus ili Akkonak kdyiinde
bulunan sediment gozlem istasyonlarina ait 2000-
2011 yillarina ait ortalama yillik ve aylik siispanse
sediment degerleri olusturmaktadir. Bununla birlikte
yagis havzasinda bulunan bazi merkezlere ait ¢ok
yillik iklim verileri aragtirmanin ana materyalini
olusturmustur.

Inceleme alani, Orta Firat Havzas1 Murat Nehri
iizerindeki Akkonak (2174) ve Palu (2102) sediment
gbzlem istasyonlari arasinda kalan yagis havzasindan
olusmaktadir (Sekil 1). Bingdl ovasi, Mus ovasinin
bati kismi ve kuzeyde Karliova bolgesini alan
arastirma alani yaklasik 25 082.0 km?’lik bir alan
kaplamaktadir. Agr1 ilinin dogusundan Keban barajina
kadar uzanan Murat Nehri’nin arastirma alani i¢inde
kalan uzunlugu yaklasik 230 km olarak dl¢iilmiistiir
(Sekil 2). Arastirma alanindan taginan sediment
miktar1 Palu sediment gozlem istayonunda dl¢iilmesi
nedeniyle arastirma alani Palu yagis havzasi olarak
nitelendirilmistir.

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.
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Sekil 1. Orta Firat Havzasi ve Palu yagis alani
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Sekil 2. Murat Nehri Akkonak ve Palu sediment gozlem istasyonlari

Firat’in en 6nemli kolu olan Murat Nehri, Agr
Dagi eteklerinden dogup, Giineybatiya dogru yaklasik
500 km aktiktan sonra, Kuzeyden gelen Karasu Nehri
ile Keban Baraji’nin 10 km kuzeyinde birlesir. Firat
Nehrinin debi durumu yil i¢inde farklilik gosterir.
Ama ortalama yillik akim 30 milyar m?® civarindadir.
Bu potansiyelin % 80’ini Keban Barajinin kuzeyindeki
yukar1 havzada yer alir. Y1l i¢i akim kisin, yagisin kar
seklinde olmasindan 6tiirii 200 m® sn! hizinda iken, bu
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akis hizi ilkbaharda yagmur ve kar erimeleri ile 2000 m?
sn’ye ulagir. Akim Temmuz’da hizla azalir ve Eyliil-
Ekim aylarinda en az seviyeye iner (Yildirim 2006).

Karasal iklimin etkin oldugu bolgede, kislar yagish
ve soguk, yazlar ilik ve kurak ge¢mektedir. Yagisin
en ¢ok ilkbaharda dustiigii bolgede Haziran ve Ekim
arasinda yagis miktar1 20 mm’nin altina dismektedir
(Sekil 3, Sekil 4).
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Sekil 3. Orta Firat Palu yagis havzasinda 6nemli yerlesim yerlerinde gergeklesmis ortalama aylik yagis degerleri (2000-2011)
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Sekil 4. Orta Firat Palu yagis havzasinda 6nemli yerlesim yerlerinde gergeklesmis toplam yagis degerleri

Aragtirmada  Akkonak ve  Palu
istasyonlarinda 2000 ile 2011 yillarinda oOlgiilen
ortalama siispanse sediment degerleri arasindaki farklar
hesaplanarak Palu yagis havzasindan tagiman sediment

gbzlem

miktarinin aylik ve yillik degisimi belirlenmistir. Her
iki istasyonda belirtilen yillar i¢cinde ocak ve subat
aylarinda bazi 6l¢iimlerin eksik olmasindan dolay1 bu
aylar incelemeye dahil edilmemistir.
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BULGULAR VE TARTISMA
Sediment Tasinimi

Akkonak ve Palu sediment gbzlem istasyonlarindan
2000-2011 yillar1 arasindaki dlglim degerleri incelenmisg
yillara ve aylara gore zamansal degisimi belirlenmistir
(Sekil 5, Sekil 6). Her iki istasyonda 6lgiilen sediment
miktarinin  yillik degisiminin gosterildigi degerler
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incelendiginde Palu yagis havzasindan Murat Nehrine
taginan toprak miktar1 2003 ve 2006 yillarinda
maksimum diizeye ulagsmuistir.

Akkonak ve Palu istasyonlarinda 2001 ve 2011
yillar1 arasinda Olgiilen sediment miktar1 ortalama
sirasiyla 11 507.72 ton giin! ve 38 371.22 ton giin!
olarak belirlenmistir. Iki istasyon arasindaki fark ise
26 863.5 ton glin' olarak saptanmistir. Buda Palu yagis

havzasindan Murat Nehrine yaklasik olarak yilda 9.8
milyon ton topragm tasindigimi gostermektedir. Bu
deger, Dogan (2011)’in bildirdigi Tiirkiye’deki toplam
sediment taginim miktar1 olan 743 milyon ton yil'"’in
% 1.32°sini olusturmaktadir. Diger yandan inceleme
yapilan yillar arasinda havzadan tasinan sediment
miktarinin  6zellikle 2008 yili itibariyle bir artig
gosterdigi belirlenmistir.
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Sekil 5. Akkonak ve Palu sediment gozlem istasyonlarinda dl¢iilen sedimentin yillik degisimi
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Sekil 6. Akkonak ve Palu sediment gézlem istasyonlarinda 2000-2011 yillar1 arasinda 6lgiilen sedimentin ortalama aylik degisimi
(Ocak ve Subat aylarinda Akkonak istasyonunda bazi yillarda 6l¢iim yapilmamistir)

Cilt / Volume: 6, Say1/ Issue: 2, 2016

75



Azize DOGAN DEMIR ve Yasin DEMIR

Palu yagis havzasindan Murat nehrine taginan toprak
miktar1 yine 2000 ve 2011 yillar1 arasinda en fazla
Nisan ayinda ortalama 93 556.6 ton giin'!, Kasim ayinda
89 072.0 ton giin! olarak hesaplanmistir. Sediment
tasimniminin en az oldugu ay ise 1 374.3 ton giin ile
Ekim ayidir. Bununla birlikte alandan taginan sediment
miktar1  1.068 ton/gliin/km? olarak belirlenmistir.
Bu deger, EiE’nin belirledigi Tiirkiye havzalarinin
agirlikli ortalama siispanse sediment verimi olan
0.652 ton/giin/km? nin yaklasik 1.6 katidir. Dolayistyla
aragtirma alanindan taginan sediment miktar1 Tiirkiye
ortalamasindan ¢ok fazladir. Celiker ve Anag (2003)’e
gore iilkemizde birim alandan akarsularla taginan
katt malzeme miktar1 diinya ortalamasindan 4.22
kat; Afrika’dan 22 kat; Avrupa’dan 17 kat ve Kuzey
Amerika’dan 6 kat fazladir

2102-Palu

Debi-Sediment iliskisi

Arastirma kapsaminda Murat Nehri Palu ve
Akkonak istasyonlarina ait 1990-2011 yillar
arasindaki debi ve sediment yiikii degerleri arasindaki
iligki incelenmis ve debi artisina paralel olarak taginan
sediment miktarinin da arttig1 gézlemlenmistir (Sekil
7). Burada yagisin artmasiyla tasinan sediment
miktarinin arttig1 sonucuna varilabilir. Aynm sekilde
inceleme alaninda Nisan ve Kasim aylarinda yagis
miktarinin artmasiyla beraber ayni aylarda sediment
tasmmiminin  arttigi saptanmistir.  Yapilan birgok
calismada akim-sediment yiikii arasinda pozitif
onemli iligkiler belirlenmistir (Celebi ve ark., 1997,
Shugar et al., 2010; Koralay ve ark., 2014).
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Sekil 7. Palu ve Akkonak sediment gdzlem istasyonlarina ait akim ve sediment yiikii iligkisi (1990-2011)
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Yagis-Sediment iliskisi

Arasgtirma alaninda 2000-2011 yillar1 arasinda
meydana gelen aylik yagis ortalamasi ve yine aymi

yillara ait Palu gdzlem istasyonunda oOlgiilen aylik
ortalama sediment miktar1 sekil 4.8’de verilmistir.

=®=Yags =@ Sediment

Mart Nisan Mayis Haziran Temmuz Agustos Eyliil

Sediment, ton/giin (x1000)

Ekim Kasim Aralik

Aylar

Sekil 8. Yagis-Sedimet taginimi iliskisi

Aragtirma alaninda Mart-Nisan aylarinda meydana
gelenyagisinmaksimumdiizeyeulagtigibunabagliolarak
taginan sediment miktarin da arttig1 belirlenmistir.
Bununla birlikte Haziran-Eyliil aylar1 arasinda yagis
ortalamasimnin 20 mm’nin altina diigmesiyle taginan
sediment miktarinda da bir azalmanin oldugu ve en az
seviyeye diistiigii saptanmustir.

SONUC

Calismada, Murat  Nehrinin  karakteristik
Ozelliklerini yansitan Palu’daki 2102 nolu ve Mus
Akkonak’taki 2174 nolu gézlem istasyonunun 2000-
2011 yillarima ait sediment degerleri incelenmistir.
Yapilan hesaplamalarda sediment tasiminin Nisan
ve Kasim aylarinda arttigi, Ekim aymda ise en diigiik
seviyede oldugu belirlenmistir. Yine 2000-2011 yillar1
arasinda inceleme alaninda taginan sediment miktarinin
arttig1 ve 2008 yilindan itibaren de diizenli olarak arttig

belirlenmistir.

Inceleme alani olan ve igine Bingdl Ovasi ile Mus
Ovasimin da bir kismin1 alan Palu yagis havzasindan
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Murat Nehrine taginan sediment miktar1 26 863.5 ton
giin! olarak belirlenmistir. Oldukga kisitli tarim alanina
sahip bolgede, birim alandan Tiirkiye ortalamasinin
yaklasik 1.6 kati daha fazla sediment taginiminin
meydana gelmesi ile dzellikle Bing6l ve Mus ovalarinda
verimsiz toprak tabakasinin olusumu kaginilmaz
olacaktir.

Tiirkiye’nin en bilyiikk barajlarindan olan Keban
Barajina sadece Murat Nehri ile y1lda yaklagik 10 milyon
ton topragin tasinmasi, barajin ekonomik Omriinii
hizla kisaltacaktir. Tarimsal iiretim agisindan 6nemli
olan pulluk katmaninin yagis, bilingsiz mekanizasyon
ve asir1 otlatma sonucu incelmesi ve erozyona maruz
kalmasi yillik taginan sediment miktarinin artigina neden
olacaktir. Sediment miktarinin artisi iilkenin en énemli
ihracat kalemi olan kimyevi giibre bileseni azot fosfor
ve potasyum gibi makro besin elementlerinin topraktan
yikanmasina ve uzaklagmasina sebep olacaktir.

Su erozyonun devam etmesi ve giderek artmasi
neticesinde meralarda toprak kayiplariyla beraber ot
miktarimin ve kalitesinin azalmasi ile hayvansal {iretim
olumsuz etkilenecektir.

77



Azize DOGAN DEMIR ve Yasin DEMIR

Biitlin bu veriler dogrultusunda daha kapsamli
caligmalarla bolgede toprak kaybina neden olan
etkenlerin etki derecesi incelenmeli ve sonucglara gore
eylem plani hazirlanmahdir. Ozellikle 2012 yilinda
baglayanMuratNehriRehabilitasyonProjesikapsaminda
orman ve meralarin kalitesinin arttirilmasina yonelik
yapilan ¢aligmalar devam ettirilmelidir. Proje sonuglari
aylik ve yillik olarak analiz edilip, toprak koruma
ve amenajman uygulamalart yapilarak kayiplarin
azaltilmasi saglanmalidir.

Havzadaki tarim ve tarim dis1 alanlarin arazi yetenek
sinifi belirlenmeli ve buna gore toprak kullanim sistemi
gelistirilmelidir.
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Cografi Bilgi Sistemlerinden Yararlanilarak Trafik Kazalarimmin
Azaltilmasi: Kahramanmaras ili Ornegi

Abdurrahman GEYMEN!, Orhan Kerem DEDEOGLU?

OZET: Ulkemizin ulasim agisindan en giincel sorunlarindan birisi trafik kazalaridir. Yapilan arastirmalara gore
trafik kazalarindaki can ve mal kayiplarinin, dogal afetlerdeki kayiplardan daha fazla oldugu tespit edilmistir.
Trafik kazalarinin azaltilabilmesi igin arazi kullanim planlamasi ile yol ve c¢evre sartlarinin daha iyi duruma
getirilmesinin yaninda siirliciilerin egitimi, araglardaki giivenlik donanimlarmin artirilmasi gibi birgok alanda
calismalar yapilmaktadir. Bu ¢alisma kapsaminda Kahramanmaras ili sehir merkezinde meydana gelen kazalar
incelenerek trafik kazalarinin en yogun oldugu bolgeler ve kaza noktalar1 Cografi Bilgi Sistemleri (CBS)
kullanilarak tespit edilmistir. Emniyet Genel Midiirligi kayitlarindaki kaza tutanaklari veri seti kullanilarak
kaza analizleri yapilmistir. Kahramanmarag sehir merkezinde meydana gelen kazalar; arazinin topografyasi, kaza
olusum zamanina gore incelenmis ve bu etmenlerin olusumuna neden olan sebepler CBS ortaminda konumsal
analizlerle ortaya konmusgtur.

Anahtar Kelimeler: Cografi Bilgi Sistemleri, konumsal analizler, trafik kaza analizi

Reducing Traffic Accidents Using Geographical Information
Systems: Kahramanmaras Case Study

ABSTRACT: One of the most important problems of our country in terms of transportation is the traffic accidents.
According to the studies on this issue, it has been determined that the loss of lives and properties in traffic accidents
is higher than those in natural disasters. In order to minimize the number of traffic accidents, besides land use
planning and improving the road and environment conditions, there are also many studies such as training the
drivers, increasing the safety equipment in vehicles, and etc. Within the scope of this study, by examining the
traffic accidents that have occurred in city center of Kahramanmaras, the regions with highest accident frequency
and the accident points were determined by using Geographical Information Systems (GIS). Traffic accidents were
analyzed by utilizing the dataset obtained from police accident records provided by General Directorate of Security.
Traffic accidents in Kahramanmaras city center were investigated from the aspects of the type of accidents, the
topography of land, and the time of accident, and then the factors that led to the formation of black spots were
demonstrated by the spatial analysis in the GIS.

Keywords: Geographical Information System, spatial analyses, analysis of traffic accidents
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GIRIS

Giliniimiizde hizli, plansiz kentlesme ve yanlis ulasim
politikalari nedeni ile trafik kazalar1 lilkemizin en giincel
problemlerinden biri olmustur (Saplioglu ve Karagahin,
2005). Bu giincel problemlerin ¢dziilmesinde ve
alternatif ulagim planlarinin yapilmasinda, yoneticilere
yardimc1 olmak amaciyla gelisen teknolojilerden
yararlanmak, daha hizli ve dogru sonuglara
gotirecektir (Biiberci, 1995). Biiyiiksehirlerde ulagim
alternatiflerinin azligt ve asir1 ulasim yogunlugu
nedeniyle yaya ve tasit trafiginde normalin {izerinde bir
kullanima sebep olmaktadir (Saplioglu ve Karasahin,
2006). Bu durum tasit trafi§inin birgok noktada
kesisiyor olmasi nedeniyle yaya ve tasit giivenligi
acisindan kaza riskini artirmaktadir. Trafik kazalari
neticesinde her yil binlerce kisi 6liim ve yaralanmalara
bagl olarak hayatini kaybetmektedir (Erdogan, 2003).
Trafik kazalan ailelerin yok olmasina veya omriiniin
geri kalan boliimiinii engelli olarak siirdiirmek zorunda
kalanlar bireyler olusmasina sebep olmaktadir. Trafik
kazalar1 sonucu meydana gelen maddi hasar iilke
ekonomisini negatif yonde etkilemektedir (Karasahin
ve Terzi, 2002; Saplioglu ve Karagahin, 2005).

Tiirkiye’detrafikkazalarininhergecenglinartmasinin
temel nedenlerinin en basinda hem disiplinler arasi
yaklasimlarda hem de kurumlar arasi yaklasimlarda
saptanmas1 gereken arazi kullanim planlarmin tam
olarak hayata gecirilememesi ve problemin ¢oziimiinde
bilimsel ve mihendislik c¢alismas1 gerektiginin
kavranamamis olmasidir (Ozgan, 2007). Karayolunun
ozelligi, yolun arazi kulanim yapismma uygunlugu,
siiriicii davraniglari, arag ve c¢evresel faktorler, trafik
kazalarinin meydana gelmesinde rol oynayan en temel
faktorlerdir (Bilim, 2006; Ozgan, 2007).

Trafik kazalariin azaltilmasi i¢in diinyada birgok
teknik ve bilimsel aragtirmalar yapilmaktadir. Bu
arastirmalar yapilirken kaza nedenleri belirlenmekte ve
bu nedenlere gore tedbir alinmaktadir. Kazalara sebep
olan nedenlerin hizli ve dogru olarak tespit edilmesi,
¢Oziimiine yonelik Onleyici tedbirlerin alinmasini
saglayacaktir (Mandloi and Gupta, 2003; Tuncuk,
2004). Bilgi teknolojilerinin en ¢ok kullanildigi
alanlardan biri olan Cografi/Kent Bilgi Sistemleri (CBS/
KBS) bu tiir kazalara neden olan sebepleri belirleyen
ve Onleyici tedbirlerin alinmasma yonelik stratejik
planlamalarin gelistirilmesine katk: saglayan bilgisayar
destekli sistemlerdir. CBS, yerlesim alanlarinin
planlamasinda basta olmak {izere ve farkli birgok
disiplinler tarafindan yaygin olarak kullanilmaktadir.
CBS, konuma dayali gozlemlerden elde edilen grafik
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ve grafik olmayan bilgileri organize eden, depolayan,
sorgulayan ve analiz eden ve sonuglarmi bir biitiin
olarak kullanicilarin imkanina sunan sistemler biitiinii
olarak tanimlanmaktadir (Foote and Lynch 1996;
Geymen ve Yomralioglu, 2006).

Kent Bilgi Sistemleri (KBS) ise, kente ait bilgilerin
toplanmasi, veriler arasindaki iligkilerin kurulmasi ve
analizlerin yapilarak kentin her tiirlii ekonomik, sosyal,
kiiltiirel, idari ve diger hizmetlerinin en iyi sekilde
gerceklestirilmesini saglamak amaci ile gerceklestirilen
CBS’nin kent bazinda bir uygulamasidir (Bensghir ve
Akay, 20006).

Literatirde CBS/KBS teknolojileri kullanilarak
trafik kazalarinin dnlenmesine yonelik bir¢ok yerli
ve yabanci c¢alisma bulunmaktadir (Camkesen, 1998;
Korkmaz, 2005; Sdylemezoglu, 2006; Mirasyedi,
2006; Bek, 2007; Cigek, 2007; Ozgan, 2008; Erdogan
ve ark., 2008; Tortum ve ark., 2012). Codur ve ark.,
(2013) yilinda yapmig oldugu calismada, karayolu
giivenliginin saglanmasinda kazalara neden olan
faktorlerin incelenmesi ve Genellestirilmis Lineer
Regresyon teknigi ile kaza tahmin modelinin
olusturulmasi hedeflenmistir. Ertung ve Cay (2013)
yilinda yapmis oldugu caligmasinda CBS yardimiyla
Antalya 11 Merkezi’'nde 2009 ve 2010 yillarinda
meydana gelen Oliimlii-yaralanmali karayolu kavsak
kazalarimin istatistiksel degerlendirmelerini yaparak
kazalarin hangi faktorlerden etkilendigi belirlenmistir.
Giindogdu (2010) yilinda yapmis oldugu g¢aligmada
Adana ili sehir merkezinde meydana gelen kazalar
Emniyet Genel Midiirliigiinden temin edilen kaza
tutanaklar1 incelenerek trafik kazalarimin yogun
oldugu bolgeler CBS kullanilarak tespit edilmistir.
Trafik kaza tespit tutanaklarinda yer alan bilgiler
kullanilarak CBS’nin kaza analizinde etkinligi ortaya
konarak Cekirdek Kestirimi Yontemi ile kaza yogunluk
tahmini yapilmistir. Erdogan (2008) yaptig1 ¢alismada;
Afyonkarahisar sehrinde 1996-2006 yillarinda meydana
gelen kazalar1 CBS kullanarak kazalarin oldugu kara
noktalarin belirlenmesinde, Poison testi ve Kernel
Density Analiz metodunu kullanmistir. Analizler
sonucunda kazalarin yaz ve kis aylarinda fazla olmakla
beraber oliimle sonuclananlarin ise genelde geceleri
meydana geldigi tespit edilmistir. Ozgan (2008)
tarafindan yapilan c¢alismada ise, kazaya karisan
ara¢ tipleri ve kazalarin olus sekli ile kaza sonuglari
arasindaki iliskiler analiz edilmistir. Elde edilen veriler
tablo haline getirilmis ve Statistical Package for the
Social Science (SPSS) programi kullanilarak c¢oklu
lineer regresyon analizleri yapilmistir. Arag tipi ile
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oliimlii kazalar arasindaki iligskide, 0.49 iliski diizeyiyle
kamyonet birinci sirada ve 0.43 ile kamyon ikinci sirada
yer alirken 0.21 ile otobiis son sirada yer almistir.

Bu c¢aligmada; CBS yardimiyla Kahramanmarag
kent merkezinde 2012 ve 2013 yillarinda meydana
gelen kazalarin genel istatistiksel degerlendirilmesi
yapilarak kazalarin hangi faktorlerden etkilendigi
tespit edilmistir. Kahramanmaras kent merkezinde
en fazla trafik kazalariin meydana geldigi bolgeler
belirlenerek kaza kara noktalarinin tespiti yapilmustir.
Belirlenen bolgelerde, 2013 yilinda en fazla kaza
gerceklesen kaza bolgeleri siralanarak, en fazla
kazanin gergeklestigi ilk 11 bolge arastirma kapsamina
alinmistir. Bu bdlgelerde kazaya sebep olan unsurlar
arastirilip degerlendirilmistir. Meydana gelen trafik
kazas1 miktarlarinin nasil azaltilabilecegi konusu
iizerinde aragtirmalar yapilarak elde edilen sonuglara
gore ¢ozliim Onerileri getirilmistir.

MATERYAL VE YONTEM

Kaza tutanaklart kullanilarak, kazalarin olus
sekilleri, 6lim ve yaralanma bilgileri ve kaza yerinin
fiziki 6zellikleri gibi bir takim bilgiler elde edilmektedir.
CBS’leri kullanilarak kaza yerinde elde edilen bu
bilgilerden yola ¢ikilarak kaza kara noktalarin tespit
edilmektedir. Kara noktalarin tespiti i¢in literatiirde
uygulanan birgok yontem bulunmaktadir. En ¢ok tercih
edilen konumsal analiz yontemleri Kernel Density ve

Hot Spot Analizleridir. Bu analiz yontemlerinde 6nemli
olan kritik kaza sayisim tespit etmektir (Saplioglu ve
Karagahin, 2005). Ulkemiz igin bu deger, kaza sayisi
3 olan deger olarak tespit edilmistir (Kahramangil ve
Senkal, 1999)

Calisma Alam

Kahramanmaras ili cografi konum olarak I¢
Anadolu, Dogu Anadolu, Giineydogu Anadolu ve
Akdeniz bolgelerinin birlestigi noktada yer almaktadir.
14.346 km?’lik yiizdlglimii ile Tirkiye nin 11. biiyiik
vilayeti durumundadir. 37°-38° kuzey paralelleri ile
36°-37° dogu meridyenleri arasinda yer alir. Merkez
ilge deniz seviyesinden 568 m. yiikseklikte olup, ilin
kuzey kesimleri dagliktir (Sekil 1).

Veri Hazirlama ve On islemler

Kahramanmaras 11 Emniyet Miidiirliigii ile yapilan
yazisma ve goriismeler neticesinde, Kahramanmaras
ilinde meydana gelen trafik kazalarina ait bilgiler
Microsoft Excel formatinda talep edilmistir. Talep edilen
veri setinde kaza tarihi, kaza saati, kaza yeri, 0lii sayisi,
yarali sayisi ve hasar miktar1 bilgileri bulunmaktadir.
Veri setinde CBS’nin temelini olusturan, nokta, ¢izgi ve
poligon vektdr formatlari ile uydu goriintiisii raster veri
format1 kullanilmistir. Nokta veri formatini, kaza yerleri
ve numarataj bilgileri, ¢izgi veri formatini cadde, sokak
ve kavsak bilgileri, poligon veri formatini ise mahalle
verileri olusturmaktadir.

Sekil 1. Kahramanmaras il haritas1
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ArcGIS 10.3 yazilimi kullanilarak,
Kahramanmaras il merkezindeki, mahalle, cadde,
sokak, kavsak, numarataj ve uydu goriintiilerine
ait ham bilgiler CBS’ye aktarilmistir. Bu bilgiler,
Kahramanmaras Biiyiiksehir Belediyesi, Imar
ve Sehircilik Daire Baskanligi Harita Sube
Miidiirligiinden temin edilmistir. Altlik verilere
UTM Projeksiyon, ED50 Datumu 3° koordinat
sisteminde projeksiyon tanimlamasi yapilmigtir.
Trafik kaza yerlerinin tespiti i¢in, mahalle, yol ve
numarataj bilgilerine gére arama yapilarak, nokta
verisetinde trafik kazanoktalar1 ArcGIS yaziliminda
gilincellenmistir. Neticede, tutanaklarda belirtilen
2012 yilina ait 6liimlii ve yaralanmali gergeklesen
963 kaza, maddi hasarli gerceklesen 810 kaza,
2013 yilina ait 6liim yaralanmali gergeklesen 910
kaza ve maddi hasarli gerceklesen 863 kazada
uygulanmigtir.

Toplamda gerceklesen 3546 kazanin vektor
format1 haline getirilmesi igsleminden sonra, trafik
kaza bilgilerine ait Oznitelik tablolarinda yer alan

bilgilerde sorgulama ve analizler yapmak icin
diizenlemeler yapilmistir.

BULGULAR VE TARTISMA

Kahramanmaras ili sehir merkezinde 2012-2013
yillarinda meydana gelen yaralanmali, 6liimlii ve maddi
hasarli kazalarin, kaza olus yeri, kaza olug zamani ve
arazinin topografyasina gore incelenmesi yapilmistir.
Kaza sebep ve sonuglarina goére olusturulan veri
tabanindan sorgulama ve analizler yapilarak kazalarin
meydana geldigi yerler tespit edilmistir. Sorgulama
sonuclar1 grafik ve Gznitelik tablolari olarak haritalar
lizerinde gdsterilmistir.

2012 ve 2013 Yillarinda Meydana Gelen Kazalar

Veri setinde yapilan sorgulamalar sonucunda; 2012
yilinda caddelerde 942, caddelere bagli kavsaklarda
615 ve sokaklarda 237 kaza gerceklesmistir. 2013
yilinda ise caddelerde 980, caddelere bagl kavsaklarda
548 ve sokaklarda 265 kaza gerceklesmistir (Sekil 2).

YILLARA GORE KAZA ISTATISTIGI
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Sekil 2. 2012 ve 2013 yillarinda meydana gelen trafik kazalar1

2012 ve 2013 yillarinda meydana gelen trafik
kazalarinin, Kahramanmaras il merkezindeki
cadde, kavsak ve sokaklar1 dikkate alindiginda,

202 caddede, 109 kavsakta ve 302 sokakta
gerceklestigi tespit edilmistir. Ayn1 yerde 3’
82

ten fazla gerceklesen trafik kazalari, kaza kara
noktast olarak tanimlanmistir. Kahramanmaras
il merkezindeki cadde, kavsak ve sokaklarinda
gerceklesen kazalarin, kaza kara nokta sayisi tespiti
yapilmis ve Cizelge 1°de gosterilmistir.
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Cizelge 1. 2012 ve 2013 yillarina ait kaza kara noktalar1

. 2012 Kaza
Kaza Bolge Adi Kaza Gerg¢eklesen Bolge 2012 Kaza 2013 Kaza Kara 2013 Kaza
Sayisi Sayisi Sayisi Kara Noktasi
Noktasi
CADDELER 202 942 980 72 77
KAVSAKLAR 109 615 548 63 56
SOKAKLAR 302 237 265 7 5

Kahramanmaras ili sehir merkezindeki kavsaklarda,
2012 yilinda 615 kaza olmus ve 63 kaza kara noktasi
bulunmaktadir. 2013 yilinda ise 548 kaza olmus ve 56
kaza kara noktasi tespit edilmistir. Kahramanmarag il
merkezindeki kavsaklarda meydana gelen bu kaza kara
noktalarin dagilimi Sekil 3’de gosterilmistir.

Sekil 4, 5 ve 6’da, 2012-2013 yillar1 arasindaki
verilerin, kaza yogunluklari agisindan karsilastirildig:
zaman benzer Ozellikler gosterdigi, 6zellikle 2013
yilindaki kaza yogunlugu haritasinda sehrin bati
kisminda kaza yogunlugunun arttig1 gézlenmektedir.
Bu durumun en 6nemli sebebi gehrin bati yoniinde
gelisiyor olmasi, iiniversitenin batiya tasinmasi
ve batt yoniinde insa edilen resmi kurumlar i¢in
acilan yeni yollarin trafik yogunlugunu artirdig:
disiinilmektedir.

BULGULAR VE TARTISMA

Kahramanmaras ili sehir merkezinde 2012-2013
yillarinda meydana gelen yaralanmali, 6liimlii ve maddi
hasarli kazalarin, kaza olus yeri, kaza olus zamani ve
arazinin topografyasina gore incelenmesi yapilmistir.

Cizelge 1. 2012 ve 2013 yillarina ait kaza kara noktalari

Kaza sebep ve sonuglarina gore olusturulan veri
tabanindan sorgulama ve analizler yapilarak kazalarin
meydana geldigi yerler tespit edilmistir. Sorgulama
sonuglar1 grafik ve Oznitelik tablolar1 olarak haritalar
tizerinde gosterilmistir.

2012 ve 2013 Yillarinda Meydana Gelen Kazalar

Veri setinde yapilan sorgulamalar sonucunda; 2012
yilinda caddelerde 942, caddelere bagl kavsaklarda
615 ve sokaklarda 237 kaza gerceklesmistir. 2013
yilinda ise caddelerde 980, caddelere bagh kavsaklarda
548 ve sokaklarda 265 kaza gerceklesmistir (Sekil 2).

Sekil 2. 2012 ve 2013 yillarinda meydana gelen
trafik kazalar1

2012 ve 2013 yillarinda meydana gelen trafik
kazalarinin, Kahramanmaras il merkezindeki cadde,
kavsak ve sokaklar1 dikkate alindiginda, 202 caddede,
109 kavsakta ve 302 sokakta gerceklestigi tespit
edilmistir. Ayn1 yerde 3’ ten fazla gergeklesen trafik
kazalari, kaza kara noktasi olarak tanimlanmustir.
Kahramanmaras il merkezindeki cadde, kavsak ve
sokaklarinda gerceklesen kazalarin, kaza kara nokta
sayisi tespiti yapilmis ve Cizelge 1°de gosterilmistir.

. 2012 Kaza
Kaza Bolge Adi Kaza Gergeklesen Bolge 2012 Kaza 2013 Kaza Kara 2013 Kaza
Sayisi Sayis1 Sayisi N Kara Noktasi
oktasi

CADDELER 202 942 980 72 77
KAVSAKLAR 109 615 548 63 56
SOKAKLAR 302 237 265 7 5
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Kahramanmaras ili sehir merkezindeki kavsaklarda,
2012 yilinda 615 kaza olmus ve 63 kaza kara noktasi
bulunmaktadir. 2013 yilinda ise 548 kaza olmus ve 56
kaza kara noktasi tespit edilmistir. Kahramanmaras il
merkezindeki kavsaklarda meydana gelen bu kaza kara
noktalarin dagilimi Sekil 3°de gosterilmistir.

Sekil 4, 5 ve 6’da, 2012-2013 yillar1 arasindaki
verilerin, kaza yogunluklari agisindan karsilastirildigi

zaman benzer Ozellikler gosterdigi, ozellikle 2013
yilindaki kaza yogunlugu haritasinda sehrin bati
kisminda kaza yogunlugunun arttig1 gdzlenmektedir.
Bu durumun en 6nemli sebebi sehrin bati yoniinde
gelisiyor olmasi, {iniversitenin batiya tasinmasi
ve bati yoniinde insa edilen resmi kurumlar igin

acilan yeni yollarin trafik yogunlugunu artirdigi
diistiniilmektedir.
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Sekil 4. 2012 yilinda meydana gelen trafik kazalarinin yogunluk haritasi
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Sekil 5. 2013 yilinda meydana gelen trafik kazalarinin yogunluk haritasi

Sekil 6. Kaza yogunlugu yiiksek alanlar ve bu alanlara ait goriintiiler (Hiikiimet Bulvarinin Giineybat1 ve Kuzeybati yoniinden goriiniimii)

Kaza Olusum Zamanina Goére Meydana Gelen
Kazalar

2012 yilinda meydana gelen 6liimlii kazalarin %29 u
0gle vaktinde, %57’si aksam vaktinde, %14’ ise yatst
vaktinde meydana gelmistir. 2013 yilinda meydana
gelen 6liimlii kazalarm ise %331 6gle vaktinde, % 67’si
ise aksam vaktinde meydana gelmistir. 2012 yilinda
meydana gelen yaralanmali kazalarin ise; %19’ u sabah
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vaktinde, %31°1 6gle vaktinde, %39’u aksam vaktinde,
%38’1 yats1 vaktinde, %3l ise gece vaktinde meydana
gelmistir. 2013 yilinda meydana gelen yaralanmali
kazalarin ise, %20’si sabah vaktinde, %33’li Ggle
vaktinde, %36’s1 aksam vaktinde, %8’1 yats1 vaktinde,
%4°1 ise gece vaktinde meydana gelmistir. 2012 ve
2013 yillarinda meydana gelen toplam trafik kazalarinin
gerceklesme zamanlarina ait hazirlanan grafik Sekil
7’de gosterilmistir.
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Vakitlere gore kaza sayilari
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Sekil 7. 2012 ve 2013 yillarinda meydana gelen yaralanmali trafik kazalarinin gergeklesme zamanina gore gizelgesi

Trafik Kazalar icin Topografik Yapisinin
Incelenmesi

Kahramanmaras ili yerlesim alaninin topografik
yapist, ge¢miste gergeklesen biiyiikk depremlerden
dolayr Ahir Dagi’nin etegine kurulmustur. Bu
ylizden sehir merkezi engebelidir. Sehir merkezinin
disinda kalan bolgeler diizliik olsa da geneli engebeli
bir yaprya sahiptir. ArcGIS yaziliminda Shuttle

Radar Topography Mission sayisal yilikseklik verisi
kullanilarak, Kahramanmaras ili sehir merkezine ait
egim haritas1 olusturulmus ve harita iizerine trafik
kaza noktalar1 eklenmistir (Sekil 8). Elde edilen egim
haritasi ile 2012 ve 2013 yillarina ait kaza verileri iist
iiste getirilerek overlay analizi yapilmig ve egim deger
araliklarindaki toplam kaza degerleri hesaplanmigtir
(Cizelge 2).

Sekil 8. Trafik kazalarinin egim haritasi tizerinde gésterimi

Cizelge 2. Egim haritas1 deger araliklarindaki toplam kaza sayilari

Egim
(Yiizde)

0-14
15-25
3647
4847

Kaza Says1
2012 2013
1731 1701

63 91
0 1
0 0
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Sekil 8 ve Cizelge 2’de goriilecegi iizere, arazi
egimine bagli olarak meydana gelen trafik kazalarinin
biiyiik bir bolimii % 0-14 ve %15-25 egimli bolgelerde
meydana gelmisti.  CBS ile yapilan trafik kaza
analizlerinde, Kahramanmaras ilinde 2012-2013
yillarinda meydana gelen yaralanmali, Olimli ve
maddi hasarli kazalar incelenmistir. Yapilan istatistiksel
arastirmalarda, trafik kazalarinin en ¢ok (17.00-22.00)
saat aralig1 olan aksam saatlerinde meydana geldigi
tespit edilmistir. Bunun sebebi olarak, ¢aligsanlarin ig
¢ikis1 yorgunlugu ile birlikte dikkat kaybinin yaganmasi
ve yogun trafik nedeniyle meydana gelen kazalardan
dolay1 oldugu 6ngoriilmektedir. Biiyliksehir Belediyesi
Trafik Koordinasyon Merkezince, bu saatler araliginda
trafigin yogun oldugu bolgelerde, trafik akiginin
saglanmasi trafik sinyalizasyon ayarlarinda
diizenleme yapilmasi gerektigi diistiniilmektir.

i¢in,

SONUC

Bu c¢aligmada, trafik kaza analizlerinde CBS
kullaniminin 6nemi vurgulanarak bu teknolojinin

kullanilmasiyla  kaza  analizlerinin  incelenmesi
yapilmistir. CBS sayesinde trafik kazalarmin
azaltilmasi, trafik akismnin saglanmasi, ulasim

master planlarmin ve arazi kullanim planlamalarmin
hazirlanmas1 gibi islemlerinin daha hizli ve daha
giivenilir sekilde yapilabilecegi gosterilmistir. CBS veri
tabanindaki detayli verilerle, kazalarin analizlerinde
daha Onceden elde edilmeyen istatistiksel bilgilerin
bu teknolojiler sayesinde iiretilebilecegi ve bunlarin
da kazalarin sebeplerini belirlemede etkili olacag:
goriilmiistiir. 11 Emniyet Miidiirliigii’nden
edilen kaza bilgi ve belgelerde konum (koordinat)
bilgisinin bulunmamasi, g¢aligmanin en biiyik is
yiikiinli olusturmustur. Trafik kaza verilerinin Emniyet

temin

Miidiirliigii’nce diizenli tutulmamasi, kaza verilerinin
diizenli olarak bilgisayar ortamina aktarilmamasi,
koordinat bilgilerinin alinmamasi gibi temel problemler
ileride yapilacak olan calismalar i¢in sikint1 olabilecegi
gibi mevcut ¢aligan sistemlerin de giincellestirilmesini
aksatacaktir. Emniyet Miidiirliigii tarafindan olusturulan
trafik kaza tutanaklarinda; karsilikli carpma, arkadan
carpma, yandan carpma, duran araca carpma, sabit
cisme ¢arpma, yayaya ¢arpma, hayvana carpma, arag
devrilmesi, aragtan diisme vb. bilgilerin olmamasindan
dolay1, trafik kazalarimin gergeklesme sebepleri ile
ilgili detayli calisma yapilamamistir. Bu sebeple;
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Emniyet Midiirliigii’ntin trafik kaza tutanaklarinin
tutulmasi esnasinda bu tiirden bilgileri de kaydedilmesi
ileri de yapilacak olan cesitli analizler acisindan
son derece Onemlidir. Ayrica kurumun Biiyiiksehir
Belediyesi ile koordineli ¢alisilarak, KBS’ nin Emniyet
Miidiirliigii’nde kullanima agilmasi ve kaza tutaklarinin
CBS’ye koordinasyon
saglanmalidir. Bunun i¢in ortak bir ¢alisma ile trafik
kazalar1 veri standardi tasarlanmalidir. Bu standartlar
sayesinde, CBS ortaminda sorgulama ve analizler
yapilarak dogru karar vermeyi kolaylastiran sistemler

aktarilmast  konusunda

olusturulmalidir.

TESEKKUR

Bu ¢aligmada veri temini konusunda bizlere yardimei
olan Kahramanmaras Biiyiiksehir Belediyesi Imar ve
Sehircilik Daire Bagkanlig1r Harita Sube Miidiirligii’ne
ve Kahramanmaras Il Emniyet Miidiirliigii’ne tesekkiir
ederiz.
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ABSTRACT: Our living standard rose after the industrial revolution. It developed many products that facilitate
life, to extend human life. Industrial revolution has brought increased production with it. Increased production but
also as a source (raw material) made to be consumed rapidly. However, no one; neither consumers nor scientists,
nor some toxic industrial companies could think that thousands tons of waste contaminate air, water and soil. Only
the success of the work done was measured in the linear structure of the economy without looking at the heritages
it has left. Soon, serious environmental problems and industry associations, waste affecting the ecosystem could
not ignore more. Waste reduction, reuse and recycling green movement started with my community’s increasing
awareness of nature conservation, sustainability has spread in waves with the slogan to become one of the 20th
century. Chemical area was also affected by the current green chemistry research in the 1990s and came to fruition
with the production and training projects. Chemical industry using the principles of green chemistry began to
take measures relating to sustainability and the environment. For a continually growing population and restricted
resources in a sustainable future in a world where the idea of the idea of development in the 21st century is one of
the biggest opinions of green chemistry. It is significant to understand the principles of green chemistry and green
chemistry, to leave a livable world for future generations and to apply.

Keywords: Chemical pollution, green chemistry, livable environment, sustainability

Suirdiirulebilir Kimya: Yesil Kimya

OZET: Sanayi devriminden sonra yasam standartlarimiz yiikseldi ve hayatimizi kolaylastiran birgok yeni iiriin
gelistirildi, insan Omrii uzadi. Endiistri devrimi ile birlikte ihtiyaglarimizla orantili olarak {iretim artmis ve bu
iiretim artis1 ham maddelerin hizla tiikketilmesine yol agmistir. Maalesef; ne tiiketicilerin, ne iireticilerin, ne bilim
insanlarinin ne de sanayi kuruluglarinin aklina bu {iretim prosesleri sonucunda agiga ¢ikan bazisi zehirli ve bazisi
zararli, binlerce tonluk endiistriyel atigin havaya, suya ve topraga karistig1 gelmedi. Fabrikalarin iiretim verimliligi
ve elde edilen kar basari olarak ele alinirken, ¢evreye verdikleri zarar géz ardi edildi. Bunun sonucu olarak gesitli
¢evre sorunlari ortaya ¢ikmaya basladi ve sanayi kuruluglari, ekosistemi etkileyen bu ¢evre sorunlarini daha fazla
gormezlikten gelemediler. Atiklarin bertaraf edilmesi ve geri doniisiimiiyle baslayan yesil kimya hareketi, toplumda
cevre bilincinin artmasi ve siirdiiriilebilirligin bir slogan olarak yayilmasini saglamistir. Kimya alan1 da bu akimdan
etkilendi ve 1990’larda yesil kimya arastirma, {iretim ve egitim projeleriyle ¢igek agti. Kimya endiistrisi yesil
kimyanin ilkelerini kullanarak, siirdiiriilebilirlik ve ¢evre ile ilgili 6nlemler almaya basladi. Siirekli olarak artan bir
niifus ve smirlt kaynaklarla bir diinyada siirdiiriilebilir bir kalkinma fikri diigiincesi gelecek igin 21. yiizyildaki en
biiyiik diisiincelerden biri yesil kimyadir. Gelecek nesillere yasanabilir bir diinya birakmak i¢in yesil kimya ve yesil
kimyanin ilkelerini anlamak ve uygulamak dnemlidir.
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INTRODUCTION

Chemistry has become an important contributor
of everyday life during last the century. Among the
numerous use of chemistry in everyday life, greatest
input for public life comes from the pharmaceuticals

Table 1. Application of chemistry in different industrial fields

industry with developments of painkillers, antibiotics,
heart drugs and, more newly, Viagra. It is almost
impossible to see any fact of the modern life that was
not affected from the products of chemical and related
industries Table 1 (Lancaster, 2002).

Application Fields Examples
Manufacture of gas and diesel from petroleum, combustible additives for greater yield and

Carrying Trade decreased emissions, catalytic converters, plastics to decrease vehicle weight and improve
energy yield

Dress Man-made fibers such as rayon and nylon, paints, watertight and other surface finishing
chemicals

Sports Developed composite materials for tennis and squash rackets, all-weather surfaces

Security Lightweight polycarbonate cycle hard hats, flame-retardant furnishing

Nutrition Coolers, packaging, containers and wraps, nutrition processing aids, preserver

.. Synthetic joints, “blood bags”, anesthetics, disinfectants, anti-cancer medicines, vaccinations,

Medicinal .
dental cores, contact lenses, contraceptives

Office Photocopying toner, inks, printed circuit boards, liquid crystal screen

House Material and paints for rugs, plastics for TVs and mobile telephones, CDs, video and sound
bands, dyes, cleaners

Agriculture Fertilizers, pesticides

Chemical industry, with many chemical World chemical industry export in 2013 has

manufacturing processes and products, nutrition, as
well as the basic requirements such areas as housing,
health, computing, is an industry that provides the
input to the fields requiring high technology such as
telecommunications and biotechnology. Owing to the
nature of the chemical industry, as well as to areas where
their own space related, must be continuously improved
the technology required for the production of products,
and this product. In short, chemical production has
to be based on continuous research and development
(R&D). In recent years, the world of scientific research
conducted on chemical nanotechnology, biochemistry,
catalysts, genetics, organic and polymer chemistry
(TUBITAK, 2003).
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mounted to about 5.1 trillion US dollars, which is
28.9% of total world export (18 billion US dollars). In
the same year, chemical industry import stood at US $
5.5 trillion, which was 29.3% of the world’s total and
the world’s total import was 18.7 billion US dollars
(ITC Trademap, 2014).

The chemical industry accounts for 7% of global
income and 9% of global commerce, adding up to
USS$1.5 trillion in sales in 1998, with 80% of the
world’s output produced by 16 countries. Production is
projected to rise 85% by 2020 compared to the 1995
levels (Doble et al., 2007).

Towards the end of the 20th century, population
growth, depletion of natural resources and developments
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in the chemical industry has emerged as the most
important environmental problems. Especially future
concerns have led people to take precautions. These
measures are concentrated in the chemical industry,
which is a sine qua non of the industry.

In recent years, the chemical industry of the
“image” precisely where the problem is. Although
the steps taken forward in reducing pollution, public
relations departments to work in strict entry if people
think primarily smoking chimneys, polluted rivers
and sounds of fire or explosion hazard. Unfortunately
chemical plant toxic (poisonous) and they do not
get rid of that image as long as they continue to use
mainly flammable organic solvents. In addition, the
increase in the world population and life the rise in
the standard (at least in one part of the world) there
are no barriers to sustainable chemical production
methods. Production to meet increasing demand
is rising day by day with the increasing levels of

Renewable
resources

Environmental
acceptability

efficient

Zero 100 % yield

Understand
impact of
all products
on environmen!

Care for
ecology

Sustainable Chemistry: Green Chemistry

waste. In this case the difference chemists who they
think the need for a new approach. Therefore roll
up their sleeves, environmentally friendly “green”
chemistry to the understanding of our lives trying
added. As little harm to the environment and therefore
require less regulation in the production of green
chemistry, pollution, adopting some principles aimed
at minimizing. In fact, none of these principles is not

new; new is combining these first (Yilmaz, 2001).

Although chemistry is helping enormously to the
quality of life, negative effect of some chemicals are
not exactly know to the human health and environment,
even though they have been in use for several decades.
There is about $30 billion spending each year on
research and development in environmental (R&D).
As shown by Doble and Kruthiventi (2007) in Figurel
process for an ideal manufacturing has to have some

criterion.

Minimum
packaging

Minimum
energy

Ideal
product

Recyclable
reusable

100%
biodegradable

Minimum
usage

Figure 1. Criteria for ideal product, process of manufacture and user (Doble et al., 2007)

An optimal process is fundamental, wants
only a step, is safe, consumes renewable resources,
is environmentally plausible, has total outcome,
produces no waste at all, is atom-efficient, and occur

basic separation techniques. An optimal product
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needs less energy and less packaging, is safe and fully
biodegradable, and is recyclable. Usually, the public
gives emphasis on the procedure and produce, giving
very small care to the “ideal user.” Figurel also
shows the characteristics of an ideal user. An ideal
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user pays attention to the environment, consumes
least amounts, recycles, reuses, and understands
a product’s environmental effect and encourages
“green” attempts (Dobl et al., 2007).

One of the biggest problems today’s World of
environmental pollution, environmental pollution is
one of the biggest causes of nature thrown chemicals,
toxic gases drained from factory chimneys, water,
mixed solvents. Displays on the rapidly growing
environmental pollution by the most responsible as
chemicals, chemists and chemical engineers began
looking at alternative solutions. The most significant
of alternative ways to reach a sustainable improvement
in a world with a continually growing population and
restricted resources is green chemistry.

Green chemistry aims to less use or avoid using
hazardous substances in a chemical process. In fact
green chemistry is a movement to find alternatives
to the use of hazardous chemicals such as feedstock,
reagents, solvents, products, and byproducts in the
production processes. Moreover, it concerns about
sustainability of using raw materials and energy
sources for manufacturing (Anastas and Warner,
1998; Anastas and Lankey, 2000; Anastas et al., 2001;
Anastas and Lankey, 2002).

Green chemistry (EPA, 2016):
Prevent pollution at the molecular level,

Chemistry is not in one area, it is a philosophy
that applies in all areas,

The world’s environmental problems applies
innovative scientific solutions,

Helps to reduce the sources by preventing the
generation of pollution,

Reducing human health and the environment
on the negative impact of chemical products and
processes,

Eliminates the danger of existing products and
processes,

is to decrease the hazards of chemical products
and processes to design new methods.
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History of Green Chemistry

US Environmental Protection Agency (EPA)
started to use the term green chemistry to implement a
sustainable reconstruction in chemistry and chemical
technology by industry, academia and government. At
the same the annual US Presidential Green Chemistry
Challenge was initiated in 1995. Europe was followed
in establishing similar awards. On the other hand
International Union of Pure and Applied Chemistry
(IUPAC) set a Working Party on Green Chemistry.
Almost a year after this [UPAC initiative, the Green
Chemistry Institute (GCI) was founded with branches
in different countries to facilitate contact between
governmental, industry, academia and research
institutes. Meanwhile conferences initiated in green
chemistry first time in 1997 in Washington become a
regular academic endeavor. In 1990s, first books and
journals on green chemistry come out, among them,
Journal of Clean Processes and Products by Springer-
Verlag and Green Chemistry by the Royal Society of
Chemistry are well known journals. However, some
other journals, such as Environmental Science and
Technology and the Journal of Chemical Education,
also devoted sections to green chemistry (Wardencki,
Curyo and Namieoenik, 2005).

The 12 Principles of Green Chemistry

After the definition of green chemistry, the head
of the Green Chemistry Institute of the University of
Massachusetts Paul T. Anastas and John C. Warner
twelve principles of green chemistry approach it
identified. These principles, who will work on this
issue guidance, feature (Anastas and Warner, 1998).
The 12 principles of green chemistry is given in
Table 2.
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Table 2. The 12 principles of green chemistry

Number Properties
1. Prevent waste: It is more effective not to produce waste than to treat or clean it up after it has been produced.
) Atom economy: Synthetic procedures should be planned to optimize the incorporation of all substances used in the
’ process into the final product.
Design less dangerous chemical syntheses: Wherever pragmatic, synthetic procedures
3. should be figured to use and manufacture materials that cause little or zero toxicity to people
or the environment.
4 Produce safer chemicals and products: Chemical products should be produced to conduct
) their coveted function while minimizing their perniciousness.
5 Safer solvents and auxiliaries’ substances: The use of auxiliary substances (e.g., solvents or separation agents)
) should be made unnecessary whenever possible and innocuous when used.
Increase energy efficiency: Energy requirements of chemical procedures should be distinguished for their
6. environmental and economic effects and should be minimized. If possible, synthetic procedures should be carried
out at environmental temperature and pressure.
7 Use renewable feedstocks: A raw material or feedstock should be renewable rather than consumed whenever
’ technically and economically pragmatic.
Avoid chemical derivatives: Not needed derivatization (use of blocking groups, protection-
8. protection, and not permanent alteration of physical chemical procedures) should be minimized or refrained if
possible, because such steps need extra reagents and can produce waste.
9 Use catalysts, not stoichiometric reagents: Catalytic reagents (as optional as possible) are high to stoichiometric
) reagents.
Produce chemical substances and products to be reduced after use: Chemical products should be produced
10. so that after their function they decay into harmless degradation products and do not last for long time in the
environment.
Analyse in real time to prevent contamination: Analytical methodologies are necessary to
11. be further advanced to enable for real-time, in-process tracking and control prior to the formation of harmful
substances.
12 Minimize the potential for accidents: Substances and the form of a substance used in a chemical procedure should
) be selected to minimize the risk of chemical accidents, including releases, explosions, and fires.
As seen from the Table 2, five main foci emerge oriented, waste-reducing, sustainable, respectively
from these 12 principles namely; less, safe, process- (Doble et al., 2007).

Real-
time

pollution degrade

monitor,

renewable

Figure 2. Spanner words in 12 principles of green chemistry (Doble et al., 2007)
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Whole five key words could be grouped round
this, as shown in Figure2. The principles of green
chemistry are (1) Uses less chemical substances,
solvents, and energy, (2) Has safer raw materials,
procedures, and solvents, (3) Processes should be
effective and useful, without unnecessary formation
of chemical compounds into products, and catalysts
should be used during the processes, (4) Waste
produced should be constantly observed in real time
and should be taken down, (5) All chemicals, raw
materials, solvents, and energy should be renewable
or sustainable (Doble et al., 2007).

The main philosophy of green chemistry was
represented by the five key words during process
development. These can be seen in Figure2 (Doble
et al., 2007).

An alternative term to the green chemistry is
Sustainable Technologies. Sustainable development
has been defined as (Brundtland, 1987).

Sustainability in the chemistry could be achieved
throug Green Chemistry ( Sheldon et al., 2007)

The R&D of green chemistry has been defined
by a group of scientists in 2000. These are: Use of
alternating feedstocks: Use of feedstocks that are
renewable, rather than reducing, and less poisonous
to people and the environment; use of harmless
reagents: Use of reagents, which are naturally less
dangerous and are catalytic whenever probable;
employing natural procedures: Use of biosynthesis,
biocatalysis, biotechbased
transformations for higher yield and particularity;

and chemical

use of alternating solvents: Production and use of
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solvents that have decreased risk of harm to the
environment and serve as alternatives to already
used volatile organic solvents, chlorinated solvents,
and solvents that harm the environment; production
of safer chemicals: Use of molecular structure
design and thinking of the bases of perniciousness
and mechanism of action to minimize the actual
perniciousness of the product while sustaining its
benefits of function; developing alternating reaction
requirements: Production of reaction requirements
that improve the particularity of the product and
enable dematerialization of the product separation
technique; minimizing energy use: Production of
chemical transformations that reduce the energy
input needed in terms of both mechanical and
thermal inputs and the related environmental effects
of excessive energy use (Tundo et al., 2000).

Benefits of Green Chemistry

Green Chemistry provides less waste formation
addition to offering appropriate solutions in the field
of economy and energy; they also reduce the risk
of accidents because the front legs of the advancing
reaction to the presence of a safe way. Overall this
is a new approach to ensure preservation of human
health and the environment; the world will play
an active role in the prevention of environmental
pollution in our country and is actively used in
various applications. We see that there are many
benefits of green chemistry. These advantages,
human health, environment and economy may be
described as subtitles, respectively. Human health,
environmental and economic advantages were given
in Table 3 (EPA, 2016).
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Table 3. Green chemistry, human health, environmental and economic benefits of the fields.

Area

Benefits

Human health

Cleaner weather; fewer secretion of dangerous chemicals to air resulting in fewer harm to lungs

Cleaner water: fewer secretion of harmful chemical waste to water resulting in cleaner drinking
and recreational water

Developed safety for laborers in the chemical industry; fewer use of poisonous materials; fewer
individual protecting outfit necessary; fewer risk of accidents (e.g., fire or explosion)

Safer produces of all types: new, safer produces will become usable for trade; some produces (e.g.,
pills) will be formed with fewer waste; some produces (i.c., pesticides, cleaning products) will be
substitutions for fewer safe produces

Safer food: riddance of lasting poisonous chemical substances that can enter the food chain; safer
pesticides that are poisonous only to particular pests and decrease quickly after use

Fewer vulnerability to such poisonous chemicals as endocrine disruptors

Environment

Most chemical substances are secreted to the environment by intentional secretion during use
(e.g., pesticides), by uncontemplated secretions (including emissions during manufacturing), or by
removal. Green chemicals either decrease to cleaner products or are renewed for further use

Plants and animals are exposed to fewer poisonous chemicals in the environment
Lower risk of global warming, ozone depletion, and smog formation
Fewer chemical harm to ecosystems

Fewer use of landfills, with a special focus on dangerous waste landfills

Economy and
business

Improved outcome of chemical reactions, using up less feedstock to gain the identical amount of
product

Less synthetic ways, often enabling quickly manufacturing, improving plant capacity, and saving
energy and water

Decreased amount of waste, eliminating expensive correction, dangerous waste removal, and end-
of-the-pipe treatments

Enable substitution of a bought feedstock by a waste product
Better performance so that lesser produce is required to carry out the same operation

Reduced use of petroleum products, slowing their consume and avoidance their risks and cost
fluctuations

Decreased steps of production in factories
Improved user sales by gaining and showing a safer-product label (e.g., Safer Choice labeling)

Increased competition of chemical producers and their customers

CONCLUSION

When considering today’s conditions, key concepts
such as some endangered resources, wastes that pollute
the environment, waste reduction methods, use of
renewable energy sources and life cycle analysis has
become increasingly important. It should be considered
that green chemistry can be used for a sustainable future
in the globalized world. In this case, the engineers of
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the future are expected to design sustainable products
and processes (Davidson et al., 2010).

Because green chemistry solutions to environmental
problems at the atomic and molecular level is essential
for sustainable development it is one of the key. Green
chemistry aims to develop new practice of chemistry
with rules which provides resolutions to problems
that human is facing today such as climate changes,
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sustainable farming, energy need, toxics, consuming
of natural sources e.g. designing new chemicals and
processes that production and use of dangerous matters.
Therefore green chemistry is an indispensable tool
for sustainable development. As a chemist we need
to consider the human health and ecological issues in
our professional life (Gergek, 2012). For a continually
increasing population and restricted resources in a
sustainable future in a world where the idea of the idea
of development in the 21st century is one of the biggest
ideas of green chemistry. Green Chemistry is a science
that aims to emphasize the development of chemical
methods and substances to protect the environment.
Green chemistry provides economic benefits to be
obtained by performing the reaction of the new reality
will reduce production costs and saving energy at lower
temperatures for the actual design highly efficient
reactions.

Green Chemistry provides less waste formation
addition to offering appropriate solutions in the field
of economy and energy; they also reduce the risk of
accidents because the front legs of the advancing
reaction to the presence of a safe way. Overall this is a
new approach to ensure preservation of human health
and the environment; the world will play an active role
in the prevention of pollution in our country and is
actively used in various applications.

It is significant to understand the principles of
green chemistry and green chemistry, to leave a livable
world for future generations and to apply.

In order to establish a sustainable future for the
green chemistry, it would be better to inteprote its
principles and practices in every chemicals sciences
degree courses. By this way future generations will be
informed about it (Clark, 2006).
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New Characterizations for the Timelike Curve by the help
of Spherical Representations in Minkowski 3-Space
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ABSTRACT: In this paper, some new characterizations have been obtained by using arc length and harmonic
curvature function of spherical represantations for the timelike curve in Minkowski 3-space.
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INTRODUCTION

Let ]Rl3 denote the 3-dimensional Lorentz space,
i.e. the usual vector space [, R13 with the Lorentz scalar
product of x and y is given by

<an’> =N T XY, H XY

where y — (xl’ X, x3) and y = (yl,yz’%) are two

vectors in IR>.

IR13 is called three-dimensional Lorentz space or
Minkowski 3-space. We denote L* as IR,

Recall that a vector x in L’ can have one of three
casual characters: it can be spacelike if <x,x>>0,
timelike (x,x) <0, and null. (x, x) = 0, x #0. For

the norm of a vector x

[l =[x )

Similarly, an arbitrary curve o (¢) can be locally
spacelike, timelike or null (lightlike), if all of its velocity

xel’, is given by

and x is called a unit vector if ||x|| =1.

vectors a'(t) are spacelike, timelike or null (lightlike),
respectively. (O’neill, 1983).

Let’s give the definition of Darboux vector. Vectors

t, n, b change while a point P on the curve drawing
the curve. Hence these vectors constitute of spherical

images of curve. Suppose that Frenet vectors {¢, n,

b} of the curve makes an abrupt helix motion about
an axis at each s time. This axis is called Darboux axis

corresponding s parameter at o.(s) point. The vector
obtained oriented and direction of this axis is called

Darboux vector at point o.(s) of the curve (Yiicesan
et al., 2004).

In differential geometry of curves in Euclidean
space and Lorentzian space, helix is a well-known
concept. Harmonic curvatures have an important role
in the characterizations of helices. Many studies on
harmonic curvatures and helices have been done by
many mathematicians (Sakomato, 1982; Barros, 1997,
Arslan et al.;2000; Ekmekei, 2000; Iyigiin and Arslan,
2005; Kiilahcr et al.,2009). Furthermore, in recent years,
many important and intensive studies have been seen
about inclined curves (Hacisalihoglu, 2009; Ghadami,
2012).

The aim of this paper is to implement the results
which were given in (Ogrenmis et al., 2014) to
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arc lengths of spherical representations of T, N, B
for a timelike space curve in Minkowski 3-space.
Furthermore, by considering Darboux vector as given
in (Yiicesan et al., 2004), we give the arc lengths of

spherical representations of the vector field C = 1.

w

MATERIAL AND METHODS

Let {t, n, b} be the Frenet vectors of the
differentiable timelike space curve in Minkowski space.
Then the Frenet equations are

I'=xKn,

L
n'=xt+7tbh, (1)
b'= —n,

where Kk and are curvature and torsion, respectively
(Yiicesan et al., 2004).

In addition, Darboux vector can be given as follows
(Yiicesan et al., 2004):

w=—-tt—Kb.
Definition 2.1. In n-dimensional Lorentzian space,

H, : I — R function for a time-like curve is defined
as follows:

0 ,i=0
H.(s)= K Q=1 (2)

{I/I[Hi_1]+sOHi_2ki}% JA<i<n-2

is called i order harmonic curvature function of the
curve.

-1
g, = {

where v, is

LV, time — like
V. space — like
vector field and

unit tangent

K;,K,,....K, (K, # 0) is a curvature function of the

curve (Soylu, et al., 1999).
RESULTS AND DISCUSSION

Theorem 3.1. & C L is an ordinary helix if and
only if

s, =tHs+c.
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Proof. Let 7 =1#(s) be the tangent vector field of

the curve

oa:IcR->TI

s —>a(s)

The spherical curve o, =7 on S§? is called first
spherical representation of the tangent of (.

Let sbe the arc length parameter of ¢ . If we indicate

the arc length of the curve o by s then one can write

a (s)=1(s).

da,

. — 1y ds_
Letting —-*- = tt, we have f, =Kn dssr - Hence one
t

can get % =K. Thus we give the following result.

If K is the first curvature of the curve o : 7 — L°,
then the arc length S/ of the tangentian representation

Qa,of a is

s1=J-de +c. (3)

If the harmonic curvature of ¢, is H = 'f— , one can have

s =|tHds+c 4)
where ¢ is an integral constant.

Theorem 3.2. @ < L’is an ordinary helix if and
only if

SHZ‘E\/1+H2S+C.

Proof. Let 7 = Z(S) be the principal normal vector

field of the curve

oa:IcR>TL

s —>ao(s)

—

The spherical curve @, =7 on S? is called

Cilt / Volume: 6, Say1/ Issue: 2, 2016

second spherical representation for ¢ or is called the
spherical representation of the principal normals of o

Let sel be the arc length parameter of . If we
denote the arc length of the curve a.. by S, one can

write o, (s,) = n(s).

da,
ds"

Furthermore letting =T , one can obtain

7;1:(K;+tg)j—ss- )

Thus, one can have

dsn _ /K2+Tz. (6)

ds

[ 2 2 . .
Note that VK~ +T "~ is the total curvature function
of o. Moreover one can get the following result:

sn=I\/K2+rzds+c (7)
or in terms of H =%,

s, = [t N1+ Hds +c. (8)

Theorem 3.3. 0. C L’ is an ordinary helix if and
only if

Proof. Let b = b(s) be the binormal vector field of

the curve

oa:IcR->I

s —>o(s)

The spherical curve 0., =b on S? is called third

spherical representation for ¢ or is called the spherical
representation of the binormal of ¢,

Let s € I be the arc length parameter of o.. If we
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denote the arc length parameter of the curve a, by

s, one can write

a (s)=b(s).

. da .
Moreover letting -~ =1 , one can obtain
b

- ds
l‘b——Tl’ld—Sb' (9)

ds .
Hence one can have —*>=T and 5,= deS +¢ orin

terms of the harmonic curvature of o one can get

k
s, :l[ﬁds+c. (10)

Theorem 3.4. The curve o0 C L’ is an ordinary
helix if and only if

s, =in;ds+c.

Proof, 0 L’ Let w=—t t —k b be the Darboux

vector field of the curve

a:IcR->L
s —>a(s).
Let us define the curve a , =C on § 2 by the help

of the vector field Z = ﬁ This curve is called IV. th

spherical representation of ¢ or is called the Darboux

representation of . Let s, be the arc length of O .

=

Then one can have o, = c(s,) = 1. Let us denote the

=

hyperbolic angle between w and ? by .

Hence
(11)

K :HVV“sinhcp and T ZHJHCOSh(p.
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Therefore, one can write

¢ = cosho? +sinhqb. (12)
From this last equality one can obtain
de _dc ds 5
ds. ds ds, (13)
or
ds, _ dc (13)
ds |ds
or
de _ (coshq) '+ (sinhq) 'h
ds
-
=\sinhg? +coshpb) —-
@ @ ds
Hence one can have
del_di _ds.
ds ds ds’
(16)

Considering these equations and (11), one can obtain

Eztanhcp. (17)
T

Therefore, differentiating with respect to s, one can
have

(Ej __ 1 de "

t) coth’ ¢ ds (18)
) | L |de

SRl

From (17), one can get

do (%) 0

7|

m_cy
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. K .
and since H ==, one can obtain

T H ’
, cgr, (23)
d_cp = i 21) the equation(23) implies that
ds H°
"
Hence from (16), one can have 5, = I_2 ds+c. (24)
H
ds, H
ds H’ (22)
or hence
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Bingol ili Yesil Alanlarinda Kullanilan Odunsu Bitkiler ve
Kullanim Amaclan

Ahmet CAF!, Mehmet Akif IRMAK?, Hasan YILMAZ?

OZET: Kentsel ve kirsal agik yesil alanlarin diizenlenmesinde, ¢alismalarin énemli bir kismini bitkisel materyal
olusturmaktadir. Bitkisel materyallerin ise iskeletini odunsu bitkiler olusturmaktadirlar. Ulkemizde bitkisel
materyalinin kullaniminda ¢ogunlukla yabanci orjinli (egzotik) tiirler kullanilmaktadir. Plantasyon ¢aligmalarinda
tesis ve bakim maliyetlerinin diigiik olmasi, kullanilan bitkisel materyalin adaptasyonunun saglanmasi ve ekolojik
olmasi, dogal bitkisel materyal kullanilmasi ile miimkiindiir. 21. yy diinyasinda kiiresel 1sinma ve beraberinde
getirdigi susuzluk problemi ilerleyen yillarda sorun olmaya baglayacaktir. Buna baglantili olarak kurakeil peyzaj
anlayis1 da onem kazanacaktir. Kurakeil Peyzaj (Xeriscape) anlayisinin iki temel maddesinden biri de dogal bitki
ortlisii kullanimidir. Bu agidan da bakildiginda, dogal bitki ortiisii kullanimi ile bakim, sulama tesis maliyeti ve
kullanilan su miktarinda azalmalar goriilecek hatta ihtiyag bile kalmayacaktir. Soguk iklim kentlerinden biri olan
Bingol ili ve ¢evresinde yapilan arazi ¢aligmalari neticesinde bitkisel materyal agisindan gok ¢esitli bir yapiya sahip
oldugu belirlenmistir. Bu ¢aligma kapsaminda, Bingdl ili ve ¢evresindeki agik yesil alanlarda kullanilan odunsu
bitkiler tespit edilmis olup, bu bitkilerin kullanim amaglari, kullanilan dogal bitkiler ve kullanim oranlar tespit
edilmistir.

Anahtar Kelimeler: Acik ve yesil alanlar, Bingdl bitkileri, dogal odunsu bitkiler, kurak¢il peyzaj

Woody Plants Used in Green Spaces of Bingol City and
Their Use Aims

ABSTRACT: In the design of open green spaces in urban and rural areas, the plant material is of great importance.
The basic part of plant material is woody plants in landscape works. In our country, mainly exotic plants are used in
plant design. It is only possible with the use of native plants to reduce the cost of constitution and maintenance in
plant works and to adapt plan materials ecologically to the local areas. Long term droughts caused by climate change
in the 21 st century will be a problem in the next years. Depending on such a condition, understanding of xeriscape
will gain importance. The use of natural plant cover is one of two main principles of xeriscape understanding. From
this perspective, in the use of natural plant cover, the cost of maintenance, irrigation facility and water amount will
be reduced. Bingdl city, a cold climate city, is determined to be rich in plant materials and offer plant diversity as the
result of the surveys conducted around the city. In the scope of the present study, woody plants used in open green
spaces in and around Bingo6l city were determined by considering their use aims and rates.

Keywords; Open and green areas, Bingol plants, natural woody plants, xeriscape
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GIRIS

Peyzaj Mimarlig1 ¢aligmalarinin énemli bir kismini
plantasyon calismalar1 olusturmaktadir. Plantasyon
caligmalarinda kullanilan bitkisel materyalin biiyiik
cogunlugu egzotik tiirlerden olusmaktadir. Bu
kullanim beraberinde ¢esitli problemler getirmektedir.
bitkilerin  ekolojik
yetistirilecegi alanin ekolojisinin bilinmesi bitkiler

acisindan hayati

Kullanilacak istekleri  ile

onem tasimaktadir. Bu agidan
bakildiginda egzotik tiirlerin kullanimi, beraberinde
maddi olarak fazladan bir yiik olusturmakta, bitkiler
adaptasyon zorlugu yasamakta ve kullanildiklari
bolgenin karakterini yansitamamaktadir. Bu da gorsel
olarak toplumu ve iginde yasayan bireyleri olumsuz
olarak etkilemektedir. Gergege en yakin gorsel etki
olusturulmak isteniyorsa calisma yapilacak olan bir
biitiin olarak diisiintilmelidir. Diger bir agidan egzotik
bitkilerin yliksek maliyetleri, nakliye giderlerine bakim
masraflar1 da eklenmektedir.

Gerek kentsel ve gerekse kirsal alanlarda
yapilan, planlama, aga¢landirma ve erozyon onleme
caligmalarinda goriillen en biiyiik eksiklik, otsu ve
odunsu bitki tiirlerinin se¢iminde dogal bitki oOrtiisii
potansiyelinden yeterince yararlanilmamis olunmasidir.
Oysa Tiirkiye, estetik oldugu kadar fonksiyonel yonden
de 6nem tasiyan oldukca kanaatkar, ekstrem kosullara
dayanikli ve adaptasyon yoniinden tdleransli olan dogal
agag, cali ve otsu bitki yoniinden olduk¢a zengindir

(Y1lmaz ve ark., 1996).

Ormanlarin ve orman dist kentsel odunsu bitki
materyalinin, ekolojik, peyzaj olusturan, eko-stabilize
ve estetik rolleri vardir (Urgeng, 1990; McCollin, 2000).
Peyzaj ¢aligmalarinda kullanilan odunsu bitki ortiisii,
cok 6nemli bir ekolojik bir rol oynarlar ve yogun olarak
kullanilan agaglar manzara 6nemini vurgularlar (Bullir
and Skorpik, 1987). Ormanlar gibi kent agaclarinin da
iklim degisikligi etkilerini azaltict 6nemi oldugu teyit
edilmistir (Walker, 1991; Akbari, 2001; Manning et
al., 2006; Nair et al., 2009; Plieninger, 2011). Agaclar
sadece estetik degerleri ile degil fonksiyonel degerleri
Odunsu bitkilerin
bulunduklari mikroklima {izerinde dogrudan etkileri

oldugu i¢inde kullanilmalidir.
oldugu bir gergektir. Ancak her aga¢ ayni oranda
mikroklima tizerinde etkili degildir (Leuzinger et al.,

2010). Kalabalik niifusa sahip ¢in sehirlerinde hava
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kirliligine karsi atmosferik temizlik amagli, agaglar,
calilar ve otsu materyallerden olusan kompozisyonlar
olusturularak biyokiitle yapisint ¢esitlendirmek ve
yesil alan yonetiminin saglanarak ¢éziimlenebilecegini
savunulmustur (Jim and Chen, 2008). Los Angeles’ta
kent ortamini iyilestirmek i¢in 1 milyon agag dikilmesi
planlanmistir. Bu ¢alismada uzaktan algilama verileri,
hava fotograflari, cografi bilgi sistemleri, arazi ortiisiinii
belirlemek i¢in kullanilmigtir. Calisma sonucunda %
8 yiizeysel akis azalmasi, % 6 enerji tasarrufu, % 4
bioklimatik konfor ve % 1 atmosferdeki karbondioksit
oranin azaldig1 belirlenmistir (McPherson et al., 2011).

Odunsu bitkiler havadaki karbondioksiti tiiketerek,
atmosferdeki sera gazi oranini azaltmak sureti ile kiiresel
1sinma tehlikesini azaltmakla birlikte, fotosentez yolu ile
oksijen treterek atmosferdeki havanin temizlenmesine
katkida bulunurlar ve yine 4 hektar biiytikligtindeki
glinlik 180 kisinin solunum i¢in
ihtiyac1 olan oksijeni iiretir (Russel and Culter 2008).
Kentsel alanlardaki agaclarin karbondioksit tiiketimi,
kirsal alanlardaki orman agaglarindan 10 kat daha

bir koru ormani

fazladir (Morgan, 2005). Yapilan ¢aligmalar 1 hektar
alandaki orta yasl agaglarin yillik 2 ton tozu tuttugu
tespit edilmistir (Harris et al., 2004). Yine 6 milyon
agacin yillik 8 milyon ton CO, (31 ton ha™) tiikettigi
tespit edilmistir (McPherson, 1998).

Dogal bitkiler, 1slak veya kuru, giinesli veya golge,
asidik veya kirecli, yliksek veya diisiik tiretkenlikteki
topraklara uyum saglayabilirler. Bununla birlikte dogal
bitkiler, yaban hayati i¢in ek bir katki saglar, az bakim
gerektirir, dort mevsim kullanim saglar, dogal bir
peyzaj planlamasi i¢in segenek sunar, biyogesitliligin
korunmasina katki saglar ve peyzaja yerel bir dokunus
sans1 sunarlar (Sheaffer and Rose, 1998; Zencirkiran,
2009).

Bitkilsel materyal kullaniminda,
arttirmak veya azaltmak, aga¢ tiirli, konumu, bina
tipi ve genel iklim verilerine baglhidir. Bu kriterler

agac sayisini

g6z Onilinde bulunduruldugunda yapilan bitkisel
tasarimlar %20-25 oraninda enerji tasarrufu saglarlar.
Agaglar oncelikle golge saglar, kisin hakim yonden
gelecek kuvvetli riizgarlara karsi perdeleme gorevi
iistlenir. Yine sicak iklimler giiney cephelerde yapilan
agaclandirma golgelendirme yaptig1 gibi, yaprak doken
agaclar ile yapilan bitkisel tasarimlar kig gilinesinden
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faydalanma imkani yaratir. Biitlin bunlarin olabilmesi
icin agag se¢iminde; biiyiime hizi, tag sekli, ibreli ve
genis yaprakli olmasi konvansiyonel enerji kullanimi
saglamak i¢in ¢ok Onemlidir (Heisler, 1986; Heisler,
2000; Akbari, et al., 2001). Agaclar; iklim kontrolii
saglayarak, karbon ayak izini diisiirerek, toprak ve su
dengesini koruyarak, mikroklima olusturarak, giiriiltii,
toz ve riizgar etkilerini azaltarak ve dogal dengenin
destek sistemini olusturarak ekolojik katkilar saglarlar.

Bingdl ili ekolojik kosullar1 birgok egzotik dis
mekan siis bitkisinin yetigmesine olanak vermektedir.
Fakat bitkiler
yansitamamaktadir. Bingdl ve ¢evresi bitki cografyasi
bakimindan iran- Turan bolgesi arasinda yer almaktadir.
Bu bolgeye Transkafkas’in giineyindeki kurak yerler
Zuvand, Kopet Dagi, Iran’in bilyilk bir kismi ve
Afganistan’in bir kism1 girmektedir (Takhtajan, 1986).
Bu nedenle, bdlgede dogal olarak yetisen bitkiler
peyzaj tasarim ve planlama g¢alismalarinda zengin bir

kullanilan yorenin  karakterini

potansiyel olusturmaktadir. Bingdl ili ve ¢evresinde
TUBIVES verilerine gore 31°i endemik, 167 bitki
taksonu bulunmaktadir (Anonim, 2016a), ancak yorede
bilimsel ¢aligsmalarin sayisindaki azlik, arzi yapisinin
ve ulasgim olanaklarmin zayif olmasi ve benzeri
nedenlerden dolay1 yeni taksonlar eklenememistir.
Yapilan bu ¢caligma kapsaminda Bing6l kent merkezinde
kullanilan odunsu bitkiler tespit edilmis, kullanilan
dogal ve egzotik tiirler belirlenerek, bunlarin kentsel
mekanlarda kullanim amaglar1 tespit edilmistir.

MATERYAL VE YONTEM

Calismanin materyalini Dogu Anadolu Bélgesi’nin
Yukart Firat bolimiinde yer alan Bingdl ili, 38°27’
ve 40°27°dogu boylamlariyla 41°20° ve 39°54° kuzey
enlemleri arasinda bulunmaktadir. Sehrin en algak
yeri 1050 metre olup ortalama 1150 metre rakima
sahiptir. Etrafindaki daglarin ortalama yiiksekligi
1700 metredir. Bingdl ili cografi konumu nedeni
ile karasal iklim o&zelliklerinin hiikiim siirdiigi bir
konumdadir. Bolgede kiglar karli, uzun ve siddetli
yaz aylar1 ise genel anlamda sicak ve nispeten kisadir.
Fakat ¢alisma yapilan alan kendine 6zgii nedenlerden
dolayr farkliliklar gdstermektedir. Bdolgede yapilan
barajlar kiiresel 1sinma ve sehrin etrafinin daglarla ile
cevrili olup canak biciminde olmasindan kaynakli,
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mikroklimatik alan 6zelligi gostermektedir. 1970-2015
yillar1 arasinda kentteki en yiiksek sicaklik, Temmuz
ayinda 42 °C, en disiik sicaklik ise Aralik ayinda
-25 °C. Uzun yillar ortalamasina gore yillik ortalama
12.04 °C olan Bingol, yillik ortalama 823 mm yagis
degerlerine sahiptir. Agustos yilin en kurak ayi iken,
ortalama 126 mm yagis miktariyla en fazla yagis Mart
ayinda goriilmektedir, kar yagish giin sayisi 24.5 giin,
donlu giin sayis1 ise 94.1 giindiir (Anonim, 2016b).

Dogu Anadolu'nun en zengin orman alanlarina
sahip olan illerinden biri olan Bing6l’de agac tiirii
olarak mesenin meydana getirdigi ormanlar yaygindir.
Bu ormanlar 1900 m yiikseklige kadar yayilis gosterir.
Ancak ormanlarin uzun siire tahrip edilmesi sonucunda
yok edildigi yerlerde bozkir (step) bitki ortiisii goriiliir.
ilin toplam arazisi 812.537 hektar olup bu arazinin
kullanim durumu séyledir; % 7.28’1 tarim arazisi, %
27.92°si orman, % 10.25’1 agaclandirma alani, % 51°i
mera, % 2.2’si ¢ayir ve % 1.3’1 digerleridir (Anonim
2016c¢).

Calismada Bingol ili agik ve yesil alanlarin da peyzaj
caligmalarinda kullanilan odunsu bitki materyali tespit
edilerek kullanim adetleri belirlenmistir. Kullanilan
egzotik ve dogal bitkiler belirlenerek kullanim oranlari
tespit edilmistir. Bing6l kent merkezinde yaya yollari,
orta refiijler, okul bahgeleri, kamu kurumlar ve
iiniversite kampiis alan1 ve miistakil ev bahgelerinden
olusan pilot bolgelerde sayim yapilmig ve tiirler
incelenmistir. Tespit edilen tiirlerin kullanim amaglari,
Tek, Grup, Yol, Koruluk (T, G, K, Y), yaygin kullanim
yerleri ve kullanim yogunluklar1 (nadir < 50, az < 50-
200, orta< 200-500, yaygm:> 500)
tablolar olusturulmustur.

tespit edilerek

BULGULAR VE TARTISMA

Bingodl ili ortalama 1150 metre ortalama rakimi ile
Tiirkiye yiikseklik ortalamasinin {izerinde kurulmus
kentlerden biridir. Burakimilin kuzeyine dogru artmakla
beraber ilin hemen hemen her bolgesinde 2500 metreyi
bulan yiiksek daglara sahiptir. Karliova ilgesi haric¢
iklim degerleri tiim il¢elerde birbirine yakindir. Bitki
cesitliligi agisindan merkez il¢esi de en az diger ilgeler
kadar zengindir. Ilkbahar ge¢ donlarinin ve sonbahar

erken donlarmin sik sik goriilmesi, sonbaharda mevsim
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normallerinden erken yagan kar, kis mevsiminde
goriilen asir1 soguklar ve kig siiresince esen dondurucu
rlizgar ve yaz mevsiminin asir1 kurak gegmesi gibi
olumsuz iklim sartlar1 yoreye sonradan getirilen bitkiler
icin olumsuz etkiler meydana getirmektedir. Oysa
dogal bitkiler bu olumsuz sartlara kendiliginden adapte
olmus ve bu sartlarda biyiiyiip yayilabilmislerdir.

amaglar1 ve kullamim yogunluklar
Cizelge 2 de verilmistir.

Yapilan aragtirmalar sonucunda, Bingol ili acik ve yesil
alanlarinda 57 adet agag tiirii (Cizelge 1) ve 33 adet ¢ali
tiirli (Cizelge 2) olmak iizere toplamda 90 adet odunsu
bitki tiiriiniin kullanildig1 belirlenmistir. Kullanilan
bitkilerin kentsel alanlarda kullanim adetleri, kullanim
Cizelge 1 ve

Cizelge 1. Agik-Yesil alanlarda kullanilan Agaclar yaygin kullanim alanlari, kullanim amaglari, kullanim yogunlugu ve adetleri

. . Kullanim Kullanim
Launce adi 1urkee adi. Xxaygin Kullanim alani < = Adet
Latince adi Tirkee adi Yaygin kullanim alani amact vosunlugu Adet

1 Abies nordmanniana D.K. gdknar1 Resmi Kurum T Nadir 4

Steven.
2 | Acer negundoL. Akcaagag Tiim alanlarda G TKY Yaygin 537
3 | Acer negundo ‘Flamingo’ Alacali A.agag Resmi Kurum T Nadir 5
4 | Acer pseudoplatanus L. G inar \{ap. Park, Ev T Nadir 45

Akcaagac

5 ﬁesculus hipocastanum At Kestanesi Resmi Kurum, Park T Az 52
6 | Ailanthus altissima Mill. Kokar agac Resmi I;Z;Em’ Yol, T,GY Az 143
7 | Albizia julibrissin Willd. Giilibrisim Resmi kurum T Nadir 5
8 Amy, gdal'u s Badem Ev T Nadir 15

communisMill.*
9 | Betula verrucosa Ehrh.* Hus Resmi kurum, Park, Ev TY Az 65
10 \(i;; tﬁlpa bignonoides Katalpa Ev, Park,Resmi Kurum T,G Az 165
11 | Catalpa bungei Nana’ Top Katalpa Resmi Kurum G Nadir 25
12 | Cedrus atlantica Endl. Atlas sediri Resmi Kurum, Ev, T.G,Y,K Yaygin 1481

Park, Yol
13 | Cedrus deodora Rox. Himalaya Sediri Resmi Kurum, Ev Y, G Az 82
14 | Cedrus libani Rich. Toros Sediri Resmi Kurum, Yol G TK Y Orta 112
15 | Cercis ciliquastrum L. Erguvan Resmi Kurum G Nadir 20
16 gc ‘Z‘ffgus monogyna Alig Ev T Nadir 10
17 ‘Cup resu’s arizomea Kirtik servi Resmi Kurum G Az 55
Glauca
18 | Cupresus arizonica L. Mavi servi Resmi Kurum G Az 78
19 | Cydonia vulgaris Pers. Ayva Ev T Nadir 35
20 | Eleagnus angustifolia L.* igde Resmi kurum, Park, Ev T,G Az 83
21 | Fraxinus exelcior L.* Adi digbudak Tiim alanlarda G, TKY Yaygin 647
22 | Fraxinus americana L. A'merlkein Park, Resmi Kurum G, T Nadir 12
disbudagi

23 | Gleditschia triacanthos L. | Ug dikenli akasya Resmi Kurum, Yol G Orta 313
24 | Juglans regia L.* Ceviz Ev T Az 86
25 Koelreuteria paniculata Fener agaci Yol, Resmi Kurum T Nadir 3

Laxm.
26 f/iz:gtrnum anagroides Sar1 salkim Resmi Kurum Nadir 2
27 | Maclura pomifera Raf. Yalanci Portakal Ev T Nadir 2
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28 | Malus domestica L.* Elma Ev, Resmi Kurum T,G Orta 176
29 | Malus hupehensis L. Siis elmasi Yol, Rels)r:rikKurum, GY Az 86
30 | Morus alba L. Dut Tiim alanlarda G T K Y Yaygin 587
31 | Morus alba ‘Pendula’ Salkim dut Park, Resmi Kurum T Nadir 24
32 ?ﬁlvz?m fomentosa Cin kavagi Resmi Kurum G, T Nadir 12
33 | Picea abies L. Bati ladini Resmi Kurum T Nadir 26
34 | Picea pungens ‘Glauca’ Mavi ladin Park, Resmi Kurum T,G, Y Az 186
35 | Pinus nigra Arnold. Kara ¢am Tiim alanlarda T,G,Y,K Yaygin 1196
36 | Pinus sylvestris L. Sar1 cam Resmi Kurumlarda T Nadir 46
37 iliiléi’jms acerifolia Akgagie;g:r yap. Park T Nadir 16
38 | Platanus orientalis L. Cinar Yol,Park,Resmi Kurum T,G Az 158
39 | Populus alba L.* Ak kavak Park T, G Nadir 47
40 | Populus nigra ‘Italica’* Kara kavak Tiim alanlarda G Yaygin 786
41 | Prunus armeniaca L. Kayisi Ev, Resmi Kurum T Az 67
42 | Prunus avium L. Kiraz Ev, Resmi Kurum T Nadir 47
43 | Prunus ceracifera Siis erigi Park, Yol,Resmi Kurum GY Az 153
Atropurpurea
44 | Prunus ceracus L. Visne Ev, Resmi Kurum T,G Az 135
45 | Prunus domestica L. Erik Ev, Resmi Kurum T, G Az 183
46 | Prunus persica L. Seftali Ev T Nadir 12
47 | Pyrus communis L. Armut Ev T Nadir 46
48 | Pyrus salicifolia Pall.* Yabani Armut Ev, Resmi Kurum, Park T Nadir 12
49 | Quercus rubra L.* Mese Resmi Kurum G Yaygin 530
50 | Robinia hisbida L. P. Cck. Akasya Resmi Kurum, Yol T Nadir 12
51 | Robinia pseudoacacia L. Yalanci akasya Tiim alanlarda T,G K Y Yaygin 1085
52 R[‘J’z’;;: Cll’l ‘;ff”e‘fgfmcm Top Akasya Yol GY Orta 456
53 | Salix alba L.* Sogiit Park, Resmi Kurum T, G Az 118
54 | Salix babylonica L. Salkim sogiit Park, Resmi Kurum T Az 58
55 | Tilia tomentosa Moench. Thlamur Resmi Kurum, Park T Nadir 18
56 | Ulmus glabra Huds.* Karaagag Park, Resmi Kurum T,G Az 117
57 | Ulmus glabra ‘Pendula’ Karaagag Resmi Kurum T Nadir 4

* Dogal odunsu bitkiler, (Mevcut Kullanim amaci; G: Grup, T: Tek, Y: Yol, K: Koruluk)

Cizelge 1°de verilen bitkilerin ¢ogunun egzotik
oldugu tespit edilmistir. Kullanilan bitki tiirlerinden
Amygdalus communis Mill., Betula verrucosa Ehrh.,
Crataegus monogyna Jacq., Eleagnus angustifolia L.,
Fraxinus exelcior L., Juglans regia L., Malus domestica
L., Populus alba L., Populus nigra, Pyrus salicifolia
Pall., Quercus sp., Salix alba L. ve Ulmus glabra
Huds. yorede dogal olarak yetisen agaglar olup, kent
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genelinde cesitli peyzaj alanlarinda kullanilmislardir.
Acer platanoides, Alnus glutinosa, Celtis austuralis,
Crataegus orientalis, Sorbus
aucuparia ve Sorbus torminalis gibi yaya yollan
ve refiij bitkilendirmelerinde dikkat ¢ekebilecek
ve yiksekten ta¢ yapabilen bitkiler bolgede dogal
olarak yetisebilmelerine ragmen kentsel mekanlarda

kullanilmamiglardir.

Populus  tremula,
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Cizelge 2. Acik-Yesil alanlarda kullanilan ¢alilar, yaygin kullanim alanlari, kullanim amaglari ve kullanim yogunluklari.

Launce adi Yaygin kKullanim alant < <
Latince ad1 Tiirkge ad1 Yaygin kullanim alani amact vosunludu
1 Abelia grandliflora Andre. Gizellik ¢alist Resmi Kurum G Nadir
2 Be‘r beris thunber’zgz Kadin tuzlugu Resmi Kurum GY,T, Orta
Atropurpurea
3 Buddleia davidii Fra. Kelebek galist Resmi Kurum G Nadir
4 Buxus sempervirens L. Simgir Resmi Kurum T,G Nadir
5 Chaenomeles japonica Bahar dali-Japon Park, Resmi Kurum T Nadir
Thunb. ayvasi
6 Cornus alba L.* Kizileik Yol, Park T Nadir
7 Cotonaegz;fz;:zzontahs Medik yayilici Park, Resmi Kurum T,G Nadir
8 Cotonaester .dammerl Medik Park, Resmi Kurum T,G Nadir
Schneid
9 | Euonymus japonicus Thunb. Taflan Park, Resmi Kurum G,T Orta
10 Forstyhia x intermedia Altin Canak Yol, Park, Resmi, Kurum T,G Y Az
Lynwood.
11 Hibiscus syriacus L. Hatmi ¢alis Resmi Kurum, Park G Az
12 Juniperus horizontalis L.* Yayilict ardig Park, Resmi Kurum T Nadir
13 Kerria japonica L. Kanarya giili Resmi Kurum G Nadir
14 Ligustrum vulgare L. Kurt bagri Park, Resmi Kurum G Orta
15 Lonicera caprifolium L. Hanimeli Resmi Kurum T Nadir
16 | Mahonia japonica Thunb. Boya agaci- J. Resmi Kurum T Nadir
! i i Mahonyasi
17 Parthenoczsszﬁs quinguefolia Amerikan sarmagig1 Ev, Resmi Kurum T Az
18 | Pyracanta coccinea Roem. Ates dikeni Park, Resmi Kurum, Yol T Az
19 Ribes nigrum L. Frenk tiziimi Resmi, Kurum T, G Az
20 Rosa canina L.* Kusburnu Ev, Resmi Kurum Nadir
21 Rosa hybrida L. Giil Ev, Resmi Kurum G Az
22 Sambacus nigra L. Miirver Resmi Kurum G Y Nadir
23 Spirea vanhouttei Briot. Kegi sakali Park, Resmi Kurum, Ev G T Az
24 Symphoricarpos albus L. Inci galisi Resmi Kurum T Nadir
25 Syringa vulgaris L. Leylak Tiim Alanlarda GTY Az
26 Tamarix tetrandra Poll.* Ilgin Resmi Kurum G, Y Az
27 Taxus baccata ,‘Fasc1ata Porsuk Resmi Kurum T Nadir
auera
28 Thuja occidentalis L. Bat1 Mazis1 Yol, Resmi kurum G Y Orta
29 Thuja orientalis L. Dogu Mazis1 Yol, Resmi kurum G Y Yaygin
30 Viburnum opulus L. Kartopu Park, Resmi Kurum T,G Az
31 Vitis vinifera L. Uziim Uziim T Nadir
32 Weigela florida Thunb. Vangelya-Gelin tac1 Ev, Park T Nadir
33 Wisteria sinensis Sims. Mor salkim Resmi Kurum T Nadir

* Dogal odunsu bitkiler, (Mevcut Kullanim amact; G: Grup, T: Tek, Y: Yol, K: Koruluk)
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Kent genelinde kullanilan calilar incelendiginde;
Cornus alba L., Cotonaester horizontalis Decne.,
Juniperus horizontalis L., Rosa canina L. ve Tamarix
tetrandra Poll. olmak {iizere 5 bitki tiiriiniin dogal
yetisen tiirlerden se¢ildigi, yesil alanlarda egzotik
tiirlerin baskin bir sekilde tercih edildigi goriilmektedir.

SONUC

Bingdl kentinde toplam 90 odunsu bitki tiirii degisik
amaglarla kullanilmis olup (Cizelge 1 — Cizelge 2), bu
bitkilerden 18 tiir bolgenin dogal bitkilerinden olup
kullanim oran1 % 20 olarak tespit edilmistir. Kullanim
yogunluklar1 agisindan bakildiginda 12 tiir yaygin
olarak kullanildig1r ve bu bitkilerin 30-40 yaslarinda
oldugu, nadir ve az olan tiirlerin ise birka¢ ornek
haricinde Bing6l kentinde son 10 yilda kullanildiklar
gozlemlenmistir. En fazla tiire resmi kurumlarin sahip
oldugu, bunu sirasi ile parklar, ev bahgeleri, ve yol
agaclarmin izledigi belirlenmistir. En yaygin olarak;
Sedir, Karagam, Digbudak, Ak¢aagag, Kara kavak, Dut,
Gledigya ve Akasyalar gibi agag tiirleri kullanilmaktadir.
Calilardan ise Kadin tuzlugu, Kurtbagri, Taflan ve Mazi
orta yogunlukta kullanilan tiirler arasindadir. Sarilict
bitkilerden Amerikan sarmasigi yaygn olarak tiim
alanlarda, mor salkim ve hanimeli ise nadir olup resmi
kurum bahgelerinde kullanildig1 belirlenmistir.

Yol agaclamasinda gelencksel olarak bolgedeki
fidanliklarda bulunan bitkiler golge, siirlama,
vurgulama, renk degisimleri ve Ol¢li gibi 6zellikleri
dikkate alinmadan kullanilmistir. Ortaya ¢ikan sorunlar
agaclarin gelisi giizel budanmalar1 ile giderilmeye
calisilmaktadir. Ekolojik yonden bolgenin sartlarina
uyum gostermeyen bitki tiirlerinin kullanimi bilingli bir
sekilde azaltilmalidir. Ciinkii gelecekte olasi ekstrem
iklimsel degerlerde zarar gorecegi kaginilmaz olacaktir.

Agik-yesil alanlarda yapilan  bitkilendirme
calismalarinda yanhs tiir se¢iminden, yanhis alan
kullanimlarma kadar bir dizi sorunlar yasanmaktadir.
Cogu kez bolge ekolojisine uygun olmayan bitki
tirlerinin kullanim1 ve uzman olmayan kisilerce
yapilan bitkilendirme c¢alismalarindan, arzu edilen
sonuglar alinmamaktadir. Ozellikle resmi kurum ve ev
bahgelerinde ¢ok yakin dikim, parklarda ise sekil, doku,
renk ve 6l¢li bakimindan orantisiz, karmasik bir bitkisel
tercih dikkat ¢gekmektedir.

Bing6l depremi (2003) sonrasinda yapilan kentsel
donisiim ve toplu konut projeleri ile birlikte bitki tiir
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ve ¢esitliliginin belirgin sekilde arttigi belirlenmistir.
Yine son yillarda Sosyal Destek Programi (SODES)
projeleri kapsaminda Bingdl kentinde ¢ok sayida park
yapilmig ve yesil alanlarin oran1 dikkate deger oranda
arttirillmistir,

Bolgede dogal olarak yetisen ancak agik-yesil
alanlardakullanilmayan bir ¢ok bitki tiiriine rastlanmustir.
Bu bitkilerin arastirilarak, iiretim planlarinin yapilmasi
ile ucuz ve kolay bitki temini saglanmalidir. TUBIVES
verilerine gore Bingdl ilinde 167 takson bulundugu
goriilmektedir. Ancak bu rakamin Bing6l i¢in ¢ok
diisik oldugu yapilan calismada da goriilmektedir.
Her ne kadar kullamilan bitkiler egzotik olsa da,
yetisebilecekleri iklim ve ekolojik kosullar mevcuttur.
Ozhatay ve ark., (2005) tarafindan yapilan ‘Tiirkiye nin
122 Onemli Bitki Alan1’ calismasinda 104 nolu &nemli
bitki alam1 olarak Bing6l daglan {izerinde durmus,
alanda 109’u Tirkiye’ye endemik, 980 bitki tiiriinii
tespit etmislerdir.. Bingdl ili cografi konumu itibari ile,
bakir topraklara sahip, kaynak degerlerini asirlardir
koruyan bir bolge oldugu icin bitkisel cesitliligi de
cok fazla tahrip olmamistir. Zengin bitkisel ¢esitliligin
kentsel peyzaj calismalarina aktarimi, ekolojik a¢idan
ve ekonomik agidan biiyiik katkilr saglayacaktir.

Kentsel mekanlarda yapilmak istenen peyzaj
caligmalarini estetik ve fonksiyonel a¢idan karsilayacak
dogal bitkilerin varolmasi durumunda oncelikli olarak
bunlarin tercih edilmeleri saglanmalidir. Egzotik
bitkiler kullanildiklar1 alanin ekolojik sartlarina uyum
saglamalar i¢in genelde fazla su, fazla besin maddesi
ve fazla bakim istemekte, bazen bu ¢abalar dahi olumlu
sonu¢ vermemektedir (Irmak, 2013). Ozellikle yerel
yonetimlerin yaptirdigi ve yiiklii miktarda bitkisel
materyalin kullanildig1 peyzaj ¢alismalarinda bu durum
dikkate alinmalidir. Sadece estetik amacli caligmalar
degil, biyolojik onarim galigmalar1 gibi fonksiyonel
amagli peyzaj yenilemelerinde de dogal bitkilerden
faydalanmak gerekmektedir.

Son yillarda sosyal, ekonomik ve ¢evresel kaygilar,
strdiiriilebilir kentsel ortamlara katkida bulunan
faktorlerin yeniden degerlendirilmesine yol agmustir.
Yesil alanlar ve yaban hayati hizmeti barindiran
kentler, insanlar i¢in hizmet yelpazesi sunan sehirlerin
ayrilmaz bir parcasi olarak goriilmektedir. Bu agidan
bakildiginda farkli servislerin es zamanli saglanmasi
ve bu tanima uyan kent tanimini olusturabilmek
icin ¢ok disiplinli ve disiplinleraras1 aragtirma ve

gelistirme  cergevesini belirlemek gerekmektedir.
Peyzaj plantasyon projelerinde dikimde basar
109



Ahmet CAF ve Ark.

saglamak i¢in en uygun tiirleri seg¢ilmelidir. Diizgiin
secilmis agac tiirleri uzun siire degerli kalacak ve
kisiler tarafindan takdir edilecektir. Aksine yanlig tiir
seciminde bitkiler sagliksiz gelismeye veya kurumaya
yliz tutarak maliyetler artacaktir. Daha da kotiisi,
elektrik tellerine temas eden dallar, trafigi engelleyen
orta refiij bitkileri, kaldirimlarda kullanilan yanlis bitki
tiirlerinden dolayi yiirlime problemi gibi bazi sorunlar
yillar sonra goriilebilmektedir. Peyzaj caligmalarinda
tercihin yabanci orijinli tiirlerden yana kullanilmasinda
temel nedenlerin basinda dogal bitkilerin fidan ve
tohum temininde gii¢lilk ¢ekilmesi yatmaktadir. Bu
konuda yeterli arastirma ve ¢aligmalar yapilmadigindan
alternartif  tlir kullanimlart  belirtilmemistir. Bu
nedenle dogal tiirlerin tanitim, iiretim ve satigina
yonelik calismalarin iilke genelinde yogunlastiriimasi
gerekmektedir.
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ABSTRACT: The pressure on natural areas is increasing day by day in urban areas which cannot cover the needs
of the increasing population. The area usage plans being insufficient or the disobeying to such plans; the areas
with ecological importance and fertile agricultural characteristics are being opened for industrial or residential
use. The misuses of the areas bring with them many ecological problems. With this study, environmental problems
and the future effects brought of the Erzurum Nato Highway which goes through the middle part of Erzurum Plain
and right next to Erzurum Swamp Area wetland have been dealt with. The area has the status of being a National
Wetland and is located on the migration routes of the birds with its “Important Natural Area” and “Important Birds
Area” characteristics. As a result of the wrong policies in the area, and by considering only the economic and
technical facilities, ruining the area which has such an biological importance by making a new road in it will have
consequences like losing the wetland and the plain, which may not be compensated for many years or may not be
possible to compensate at all. In this study, the ecological importance of the area is emphasized and the amount of
the land that was lost with the making of new roads and the areas being opened for construction was determined
with the satellite views. And some future plans are suggested by considering the protection-using balance in order
to prevent the misuse and protect the ecological characteristics.

Key Words: Environmental problems, Erzurum, misuse of the areas, planning, wetland

Erzurum Nato Cevre Yolu’nun Alan Kullanimi ve Cevre Uzerine
Etkilerinin Degerlendirilmesi

OZET: Giiniimiizde artan niifusun ihtiyaglarmi karsilayamaz duruma gelen kentlerde dogal alanlara baskilar giderek
artmaktadir. Arazi kullanim planlarinin yetersiz olmasi veya bu planlara ekonomik, sosyal ve politik nedenlerle
uyulmamasi sonucu ekolojik dneme sahip alanlar ve verimli tarim topraklari sanayi ve yerlesim alani olarak
kullanima agilarak elden ¢ikarilmaktadir. Yanlis alan kullanimlari beraberinde topragin yapisinin bozulmasi, bitki
ve hayvan tiirlerinin yok olmasi, su rejiminin degismesi, tarim alanlarinin yok olmasi gibi bir¢ok gevre sorununu
giindeme getirmektedir. Yapilan bu arastirma ile Erzurum ovasinin ortasindaki Erzurum Batakliklari Sulak Alani’nin
hemen yanindan gegirilen Erzurum Nato Cevre Yolu’nun beraberinde getirdigi ¢evre sorunlart ve gelecekte olasi
etkileri irdelenmistir. Alanin Ulusal Sulak Alan statiisiine sahip olmasinin yani sira kus gog rotasi iizerinde bulunusu
ile Onemli Doga Alan1 ve Onemli Kus Alan1 statiilerine sahip olmasi énemini daha da artirmaktadir. Yanlis alan
kullanim politikalar1 sonucu ¢esitli ekonomik ve teknik kolayliklar gozetilerek bu denli biyolojik dneme sahip
alandan karayolunun gecirilmesinin sulak alanin ve ovanin elden ¢ikmasi gibi telafisi miimkiin olmayan veya
uzun yillar alacak ¢evre sorunlarina neden olacaktir. Alanin ekolojik 6neminin vurgulandigi bu ¢alismada uydu
goriintiileri izerinden ¢evre yolunun yapimi ve ¢evresinin yapilasmaya agilmasiyla kaybedilen alan miktari ortaya
konmus, olasi ¢evre sorunlari degerlendirilmis ve koruma-kullanma dengesi gozetilerek yanlis alan kullanimlarinin
Oniine gegcmeyi ve bdlge ekolojik 6zelliklerini korumay1 hedef alan planlama onerileri getirilmistir.

Anahtar Kelimeler: Cevre sorunlari, Erzurum, planlama, sulak alan, yanlis alan kullanimi
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INTRODUCTION

The pressures on natural resources due to
technological and economic developments in the
world have increased and the urban areas have
expanded towards the rural areas around them. In
time, the usage styles of the areas have changed and
the fertile agricultural lands, forests, wetlands and
similar important areas with ecological importance
have been opened for industrial and residential use.
This development is considered as the display of the
boom in the economy and has increased its pressure
on ecology (Houghton, 1994; Ningal et al., 2008;
Rimal, 2011).

The changes in the use of the areas have not
only appeared in urbanization, but also in the
competition among the use of the areas depending
on the dynamics that may show differences in local
and regional level. The construction areas continue
their development mainly in fertile agricultural areas,
and the agricultural areas show development by
destroying the forests and the areas with natural flora
(Doygun and Erdem, 2013).

One of the major problems in Turkey is the
misuse of the agricultural areas. Mainly urbanization
and industrialization, tourism, highways, railroads,
energy and pipelines, dams, airports and sports
facilities and similar investments, tile and brick
workhouses and factories, open mines and similar
activities are among the important factors that
play roles in the misuse of the agricultural areas.
The struggles of municipalities in expanding their
urban areas are also influencing the decrease in the
agricultural areas (Celik, 2007).

These changes in the use of the areas brought
with them various environmental problems. Water,
soil and air quality, ecosystem processes, climate,
bio-diversity and similar landscape components have
always been influential in the process (Lambin et al.,
2000; Cobelas et al., 2001).

The environmental pressures caused by the
misuse of natural resources are among the important
problems that are on the agenda of the developed
countries and in Turkey as well. The most important
reasons for the emergence of this problem is the
protect-use balance and environmental values being

112

not cared for at a sufficient level. Today, natural areas
are facing serious pressures because of the demands
for construction of public and private institutions.
The most important of these construction demands
is the highways, which play an important role in
establishing a relation between the human beings and
the nature and which shows the cultural use of the
land (Tunay et al., 2008). The highway routes attract
the industry and residence because highways provide
ease in transportation and cause a lot of problems for
the areas which they cover and for the human and
environmental health on their routes (Cakar, 2007).

When the routes of highways are determined,
economic and administrative benefits are cared for
much; however, the long-term environmental effects
of the highways and the human pressure on the
same area are neglected. For example, the effects
of the highways that pass through wetlands on bio-
diversity may not be observed in short term; and
the increasing human activities in the same area
cause the disintegration of habitats in the long run,
disappearance of local species, invasion of exotic
species and similar local and regional biological
diversity (Findlay and Bourdages, 2000).

Wetlands provide proper nutrition, reproduction
and shelter for many species, and affect the climate
in a positive way, balance the ground water and
purify the polluted water (Houlahan et al., 2006). The
human activities in wetlands and the use of the areas
nearby affect these functions greatly. In terms of bio-
diversity, the 85% of the wetlands, which have social
and economic value, are under the threat of human
beings. 75% of the wetlands are agricultural areas
(e.g. watering and drainage); 35% are the areas for
industrial development; urban expansion and wastes,
75% illegal hunting; 40% excessive fishing; 30%
overgrazing of the farm animals and burning (Eken
et al., 2000).

In this study, the ecological importance of
Erzurum Plain, which is a wetland, has been
determined, and the use of the area and the possible
environmental effects of the Nato Highway, which
was made in the area have been evaluated; and the
possible precautions have been discussed and a
proposal plan has been suggested.
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MATERIAL AND METHOD

The material of the study is the Erzurum Nato
Highway which passes through the Northern side
6 km off the city center of Erzurum and its nearby
areas. The city of Erzurum is located in the 40°
15° and 42° 35’ eastern longitudes and 40° 57’ and
39° 10’ northern latitudes on the Northeastern part
of Eastern Anatolian Region. The area in which
the city center of Erzurum is located is called the
Erzurum Plain. The plain which stretches through
the Karasu River, which is a branch of the Euphrates
River, until southeastern and northeastern part and
cover an area of 870 000 da. There is the Palanddken

Mountain Range on the southern part of the plain,
which itself is shaped like a big hole and surrounded
by mountains, and the northern part, there are the
Dumlu and Gavur Montains; and Kargapazari
Mountains on the eastern part. The altitude changes

between 1 700 and 1 900 m.

The Erzurum Nato Highway, which passes
through the Erzurum Plain was meant to facilitate
the transportation between Erzincan-Kars for transit
vehicles in 1995. The road starts from the northeastern
of the Cigdemli Village and ends in Nenehatun
District (Fig. 1).

Wetland
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Figure 1. The Position of the Study Area

The literature was scanned in the scope of the
study and the ecologic importance of the area was
determined. The area was visited monthly especially
in spring when the birds migrate and photographs
were taken and observations were made to detect
the changes that occurred in time. The existing
facilities and the ongoing constructions on the route
and their properties were determined. The amount
of the area which is lost due to misuse of the land
was determined by the area works and satellite
images. The change in the use of the area in the
recent decade was determined by using the 2005,
2009, 2014 satellite images of Google Earth. The
studies on the misuse of the land were evaluated and
the problems in the area and possible measures have
been discussed. As a consequence, with the planting
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work in the area, which is especially important for
the birds, a plan has been proposed in order to
decrease the negative effects which have emerged
due to the noise, visual and air pollution that have
been caused by the road.

RESULTS

Erzurum Nato Highway passes through the
fertile agricultural lands and through the wetlands
which become wet due to the melting snow in the
Erzurum Plain. There are the Important Birds Area
(IBA) and Important Nature Area (INA) adjacent
to the area, which has the statue of wetland with
Erzurum Swamps (Fig. 2).
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Figure 2. The current landscape properties of the study area

Erzurum Wetland is located on 3 km northern
side of Erzurum city center. There is the Cayirtepe
(Miidiirge) Wetland on the eastern part of this area,
and there is the Karasu River on the western part.

The area located over the Karasu River, which
is one of the two main branches of the Euphrates
River, consists of temporary and permanent
swamps, seasonal wetlands and agricultural areas.
There are temporary lake reservoirs in the middle
part whose size changes according to the seasons,
and surrounding wetlands. After the drying work
in the area in the 1950s and 1960s, the lake and
the reeds area became smaller and has had their
shape today. The water in the plain is collected
with two big drainage channels and sent to the
Karasu River. Besides, there are smaller drainage
channels surrounding the areas which are used as
agricultural areas (Eksioglu et al., 2006). In the
study area, which is located in the northern part of
the Erzurum Airport, today, the seasonal wetland
has left its place to grassland due to drainage.
According to the land skill classification, most
of the area in which the highway passes, is in the
quality of I., II., and III. Class agricultural area.
According to Anonymous (2000), the land in the

Erzurum Plain is generally considered among the
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chestnut-colored soil groups and the soil in the plain
has the organic mineral and alluvial characteristics
in the ground area around the Karasu River (Ozbek
and Oztas, 2004). Mainly, wheat, barley, rye, oat,
potato, vetch, clover, trefoil are grown in the area.

Since the study area is located on the route of
migration of birds, it becomes more important in
the migration period. 52 different bird species have
been determined by the Bird Research Association
in the study area, and it has also been determined
that 34 of them reproduce in the study area (Demir
et al.,, 2011). According to the Red List Categories
that are determined by the World Protection
Organization (IUCN), it is one of the important
points for the Vanellus gregarius, which is in the
globally critical level (CR) of becoming extinct, to
stop by on the route of migration. Meanwhile, the
study area covers the criteria of being Important
Natural Area because of the Tadorna ferrugginea
and the reproducing Grus grus. In recent years,
the number of the Chlidonias leucopterus, whose
number reached tens of thousands once, has fallen
to thousands only due to the misuse of the area. In
addition, the Glaucopsyche arion butterfly, whose
species is in danger at the regional level, also lives
in the area (Eksioglu et al., 2006).
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The study area has a rich flora diversity and
the endemic species Lepidium caespitosum Desv.
and Dactylorhiza osmanica (KI.) Soo. and the
Typha shuttleworthii W. KOCH ET SONDER,
which are among endangered species within
Europe, are among them. The important plants in
the area are (Irmak, 2008); Populus alba L., Rosa
dumalis Bechst., Rosa pimpinellifolia L., Allium
atroviolaceum Boiss., Allium vineale L., Orchis
sp., Gladiolus atroviolaceus Boiss., Iris spuria
L., Crocus kotschyanus K. Koch, Dactylorhiza
osmanica (K1.) Soo., Achillea biebersteinii Afan.,
Adonis aestivalis L., Alkanna orientalis (L.) Boiss.
, Alyssum desertorum Stapf. var. desertorum,
Anthemis cretica L., Butomus umbellatus L.,
Cerastium chlorifolium Fisch. & Mey., Centaurea
glastifolia L., Draba
nemorosa L., Epilobium hirsutum L., Erysimum

Crambe orientalis L.,

alpestre Kotschy ex Boiss., Galium verum L.,
Hyoscyamus niger L., Hyoscyamus reticulatus
L., Inula aschersoniana Janka, Lathyrus aphaca
L., Lepidium caespitosum L., Lotus corniculatus
L., Lythrum salicaria L., Melilotus officinalis
(L.) Desr., Onosma sericeum Willd., Plumbago
europaea L., Potentilla palustris (L.) Scop.,
Ranunculus orientalis L., Salvia multicaulis Vahl.,
Taraxacum bessarabicum (Hornem.) Hand. Mazz.,
Typha latifolia L., Tragopogon dubius Scop., Vicia
cracca L.

In the past, the Erzurum swamp areas were one
single area; however, today, this area is divided into
four with the Erzincan-Kars and Erzurum-Artvin
highways. Although there were no residential or
industrial areas in the past, except for villages,
with the Erzurum Nato Highway passing through
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the plain, and the Erzurum Airport being located
in the area, the attraction of the area has increased.
The city has developed towards this direction and
has faced a fast construction in recent years. In
2013, the Erzurum Intercity Coach Terminal was
moved to this area and the density increased too
much.

In the measurements that were performed
over the land works and satellite views it has been
determined that approximately 852 da of land was
lost in the area which has important characteristics
in terms of ecology with the construction of the
highway (except the crossover roads and access
roads); 5 375 da was lost with the opening of the
surroundings of the road for construction (in total
6 227 da agricultural land is lost).

There are Erzurum Airport, 4 crossover roads,
3 petrol stations, and an industrial zone, a lot of
commercial companies and their storage areas,
BOTAS Facility, and many other facilities whose
constructions are still in progress on the route.
When the satellite views of the years 2005, 2009
and 2014 are examined, it is observed that there
were 10 company buildings on the highway route
in the year 2005; and the number increased to 16
in the year 2009; and to 27 in the year 2014 (Fig.
3). The construction work increased by 170% in
the last decade. In the year 2005, the construction
work increased by 60%; and in the period from
2009 to 2014, by 68.75%. It is obvious that there
are increasing construction works in the area in
recent years. In addition, the existence of areas
that are evened around the highway implies that
the construction work will increase in the near
future.
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Figure 3. The construction work in the years 2005, 2009, and 2014 in the study area (Google Earth data have been made use of)

DISCUSSION AND CONCLUSION

As it is emphasized in the study, due to the
misuse of the area in which various technical and
economic benefits were cared for the Erzurum Nato
Highway was constructed around agricultural lands
and SNA and SPA areas, the wetland in the swamp
area which has ecologically important functions.
As Findlay and Bourdages (2000) stated in their
studies, highways that pass through wetlands may
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affect the bio-diversity around them in the long
run. Loss of plant species in such areas may show
its symptoms after many years, and the loss in
reptiles and birds may appear in around 8 years.
The coverage of the protection zones in wetlands
are kept smaller, and there are only policies that
are aimed to prevent the direct losses. On the other
hand, according to a study conducted by Houlahan
et al. (2006), the misused areas around a wetland
affect the habitat and its distribution in the nearby
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area in 250-300 m diameter. The studies conducted
so far have demonstrated that the anthropogenic
activities around the wetland affect the drainage,
water quality and amount in a direct way. This
leads to the loss of species and change in the flora
of the area (Cobelas et al., 2001).

The highway causes the destruction of the
habitat on its route and together with it, due
to the excessive traffic on it, causes noise and
air pollution, and similar other environmental
problems, thus producing a pressure on the natural
life in the area. The necessary precautions on the
route must be taken, at least to decrease the effects
of the vehicle transportation. The maximum speed
limits of the vehicles must be decreased, and high-
rise blockages nearby the roads must be constructed
and these areas must be planted, thus contributing
to the efforts to decrease the negative effects of the
road.

In addition to the environmental problems caused
by the highway, the opening of the area for construction
and the fast increase in buildings attract attention to the
misuse of the area. Ozbek and Oztas (2004) conducted
a study in Erzurum Plain and determined that 17 637 da
I. Class, 5 422 da II. Class and 4 061 da III. Class, in
total 27 150 da land were misused for nonagricultural
purposes; and that in case water was used in the
agricultural areas, there would be a net agricultural
loss of around 2.5 million $ a year. According to the
investigations in the study, it has been determined that
the I, II., III. Class agricultural areas were opened
for construction with the building of the highway.
In case a legal limitation is not set for the misuse of
the area, the areas which have social, economic, and
ecologic importance will be lost in time. In order to
prevent this, the construction plans must be prepared
by taking the ecological considerations into account
when the economic benefits are cared for, and the
local administrations must be decisive and consistent
in applying these plans. The agricultural areas with
high production potential must be defined as Absolute
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Agricultural Areas in order to protect the ecological and
agricultural balance and integrity and these areas must
not be opened for construction.

The study results show that with the highway
being built on the study area, which was once
thought as being a less problematic area, the city of
Erzurum has developed fast in this direction. This
situation has caused the disappearance of important
agricultural lands, the damage, even the destruction
of the wetlands. As a result of this, the structure of
the soil has changed, the plant and animal species
are lost, the water regime of the area has changed,
drought, and change in the climate occurred, which
are irreversible changes, and these negative effects
will be observed more in the study area.

The orbital road should have been made in
an area with lower environmental sensitivity by
analyzing the natural and cultural resources. Right
at this point, construction must not be allowed
around the road and the city must not be allowed
to develop in that direction. For these reasons, the
first thing in the area is stopping new construction
permission. In addition, the buildings that will
cause air, water and noise pollution in the wetland
must also be stopped. In order to decrease the
negative effects of the road, which is mostly used
by heavy vehicles, and for the birds in the wetland,
a buffer zone must be established in the roadside
in 3 m elevation and with 10 meters width. The
noise, dust and gas pollution in this zone may be
decreased with evergreen plants such as the Scotch
Pine (Pinus sylvestris L.), Oriental Arborvitae
(Thuja orientalis L.), and Blue Chinese Arborvitae
(Juniperus chinensis ‘Pfitzeriana’). In addition,
with a 3 m lifeless screen that will be placed in
the middle of this buffer area, the efficiency of this
barrier may be increased. Moreover, the birds may
be prevented from seeing the vehicles during their
stays in the wetland thus providing them with a
safer environment (Fig. 4).
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Figure 4. The Buffer Area Plan Proposal and Section to Decrease the Negative Effects of the Road

Human beings have always been inclined to choose
the economy when left between selecting the nature
and economy when they have thought in a short-term
and shallow manner. However, in the long run, many
negative effects appear related with these decisions.
Actually, the decisions appear to be wrong in economic
sense as well. In this sense, the decision makers in our
country have to consider that choosing the easy and
economical solution is not always the most accurate
way in such situations.
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Outlook on Turkish Tomato Sector

Adem AKSOY', H. Caglar KAYMAK?

ABSTRACT: Tomato is a native tropical America and considered to have originated in the tropical coastal areas
of Ecuador, Peru or Bolivia and portions of Northern Chile. Tomato is one of the most consumed vegetables in the
world together with potatoes and onions. Although Turkey is the 4th producer of tomato, it remains 6th exporter of
this commodity. Processing tomato production is intensive mainly in Marmara and Aegean Regions, especially in
Bursa, Manisa and Izmir provinces. Investigations show that real prices which farmers receive from both tomato
paste and fresh tomato constantly decline. Turkey is an exporter of tomato and 60.3% export share of total Fresh
and frozen tomato is exported to Russia. In tomato yield, production and consumption, Turkey is above the world
average. However, export proportion of total production is insignificantly observed. Export to EU countries should
be raised to develop the current status of tomato sector in Turkey.

Keywords: Consumption, production, tomato, Turkey

Turkiye Domates Sektoriine Genel Bakis

OZET: Domates, patates ve sogan ile birlikte diinyanin en ¢ok tiiketilen sebzelerinden biridir. Tiirkiye domates
iiretiminde dérdiincii sirada yer almasina ragmen ihracatta altinci siradadir. Islenmis domates iiretimi Marmara ve
Ege Bolgelerinde dzellikle de Bursa, Manisa ve Izmir ilerinde yogunlagmstir. Arastirmalar hem salgalik domateste
hem de taze domateste ¢iftci eline gegen reel fiyatin siirekli azaldigini gostermektedir. Domates ihracatgist olan
Tiirkiye ihracatinin %60.3’linii Rusya’ya yapmaktadir. Tiirkiye domates verimi, {iretimi ve tiiketiminde diinya
ortalamasinin iizerindedir. Fakat toplam {iretim icerisinde ihra¢ edilen miktar orani oldukca diisiiktiir. Tiirkiye’de
domates sektdriindeki mevcut yapiy: diizelmek i¢in Avrupa Birligi iilkelerine olan ihracat artirilmalidir.
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INTRODUCTION

Tomato, Lycopersicum esculentum L., is an
annual shrubby member of the Solanaceae family.
In a protected environment, tomato is a short-lived
herbaceous perennial. It is native to tropical America
and considered to have originated in the narrow, dry
and tropical coastal areas of Ecuador, Peru or Bolivia
and portions of Northern Chile. It was introduced to
Central America and Mexico it was used by the Aztec
and Toltec people and native people around Vera
Cruz and Puebla Mexico they were likely responsible
for domestication. Seeds of tomato were taken
back to Italy by the returning explorers as early as
1554, and the plant quickly found favor in the warm
Mediterranean climate. From there, tomatoes moved
to Northern Europe. The name of tomato is derived
from the South American word xitfomate or zitotomate
and the Mexican word tomati. At first, tomato was
grown in European countries as an ornamental plant,
called “love apple”, however, it was not widely
accepted as a food. It was considered poisonous
possibly because it is in the same family as deadly
nightshade. Tomato leaves and immature fruits
contain the toxic alkaloid tomatine. After finding out
that it was not poisonous, tomato became a food crop
and cultivation spread throughout the world, quickly.
(Swiader et al., 1992; Decoteau, 2000; Peralta and
Spooner, 2007; Welbaum, 2015).

Tomato is one of the most consumed vegetables in
the world together with potatoes and onions (Ertiirk
ve Cirka, 2014). With worldwide production reaching
almost 161 million tons in 2013 (FAO, 2015),
moreover, tomato is the seventh most important crop
species after maize, rice, wheat, potatoes, soybeans
and cassava (Bergougnoux, 2014). In addition, while
20 years ago, Europe and the Americas represented
the most important producers, today Asia dominates
the tomato 2014).
Furthermore, tomato was firstly started to be grown
in Adana region, in the early of 19:th century and

production (Bergougnoux,

tomato owns important place in Turkey’s economy
(Aybak ve Kaygisiz, 2004). According to recent
statistics, although commercial production areas are
Aegean and Mediterranean, tomato has been produced
throughout Turkey with 11-12 million tonne annual
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production (TUIK, 2015). Additionally, Turkey is
an important producer country like China, India and
USA in the world (FAO, 2015; TUIK, 2015). Owing
to the fact that tomato is one of the most consumed
and versatile vegetables in the world and it has a
common use as frozen, canned food, tomato paste,
ketchup and pickle in terms of health and nutrition.
In addition fresh fruits are used in salads, various
culinary preparations, juices, or processed in the
form of purees, concentrates, condiments and sauces
(Razdan and Mattoo, 2007).

Therefore, in this investigation the importance
and the situation of Turkish tomato sector with new
data to its production, price, foreign trade, domestic
consumption and balance sheet are discussed.

The Turkish Tomato Sector

Tomato, as a consequence of being one of the
vegetables which is mostly produced, consumed has
one of the highest level on which subjects to trade,
being irreplaceable for human nutrition and owning
areas of usage like canned food, ketchup, paste,
pickle is on the top of most important vegetables.
Tomato is grown in many countries around the world,
also Turkey is one of the most important country at
producing tomato owing to the appropriate climate
conditions (Keskin ve Dolekoglu, 2004). Thus tomato
production in Turkey consists one fourth of total fresh
fruit and vegetable production (Anonymous, 2013)

Processing tomato production is intensified mainly
in Marmara and Aegean Regions, and in particularly
in Bursa, Manisa and izmir provinces (Keskin, 2010).
Approximately 20-30% of tomato which is produced
in Turkey is processed in food industry, residual
proportion is used for fresh consumption, 80% of
processed tomato is used for paste production, 15% is
used for manufacturing of canned food and residual
for ketchup and juice etc. (Orug, 2013).

Production

Based on 1995-2014 data, the Tomato sector has
been outlooked in Turkey. Mainly, production, yield,
foreign trade and consumption of the sector have been
taken into consideration. Although in many provinces
in Turkey produce tomato, many of these provinces
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produce very little amount of tomato in very limited
areas. According to the 2014 data, 54.9 percent of
whole tomato production in Turkey are produced in
only five provinces (TUIK, 2015), namely, Antalya,

Table 1. Main tomato producing regions in Turkey (2014)

Outlook on Turkish Tomato Sector

Bursa, Izmir, Mersin and Manisa (see Table 1).
Fresh tomato is predominantly produced in Antalya
and Mersin provinces. In contrast, paste tomato is
extensively produced in Bursa and Izmir provinces.

Province Fresh Paste Total
Production % Production % Production %

Antalya 2268 481 28.6 4050 0.1 2272 531 19.2
Bursa 290 559 3.7 1230395 31.4 1 520 954 12.8
Izmir 240 540 3.0 715335 18.3 955 875 8.1
Mersin 890 796 11.2 0 0.0 890 796 7.5
Manisa 183 763 23 677 684 17.3 861 447 73
Mugla 593 174 7.5 1107 0.0 594 281 5.0
Sanlurfa 199 763 2.5 261 353 6.7 461 116 3.9
Balikesir 57328 0.7 362 252 93 419 580 3.5
Turkey 7935110 100.0 3914 890 100.0 11 850 000 100.0

Source: TUIK, 2015

Both production and yield increased between 1995

and 2014. Yield increased from 4 to 6.5 tonne (Figure 1).
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Figure 1. Annual production and yield of tomato in Turkey

Whereas in 1995, China and USA represented
the most important producers, today Chine and
India dominates the tomato production, followed in
decreasing order by Turkey, Egypt, Iran, Italy, Brasil,
Spain and Mexico (Table 2). Otherwise, the area

Cilt / Volume: 6, Say1/ Issue: 2, 2016

dedicated to tomato culture is very small in Northern
Europe. It is noteworthy that these countries produce
most of their tomatoes under controlled greenhouse
conditions (Bergougnoux, 2014).
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Table 2. Tomato production shares in major tomato producing countries (%), and production of 2013 (1000 tons)

Country 1995 2000 2005 2010 2011 2012 2013 2013 (Ton)
China 15.1 20.2 24.4 30.8 312 29.9 30.9 50 664
India 6.0 6.7 6.8 8.2 10.4 11.6 1.1 18 227
USA 13.5 11.4 9.2 8.5 7.9 8.2 7.7 12575
Turkey 8.3 8.1 7.8 6.6 7.0 7.0 7.2 11820
Egypt 58 6.1 5.9 5.6 5.1 53 52 8534
Iran 2.7 2.9 3.7 35 3.5 3.7 3.8 6174
Ttaly 5.9 6.8 5.6 4.0 3.8 32 3.0 4932
Brasil 3.1 2.7 2.7 2.7 2.8 2.4 2.6 4188
Spain 32 34 3.7 2.8 2.4 2.5 22 3684
Mexico 2.6 2.4 22 2.0 1.5 2.1 2.0 3283
Others 33.7 29.2 28.1 25.4 243 24.1 243 39 883

Source: FAO, 2015

When Turkey is compared to EU, tomato
production quantity of Turkey increased constantly
in analyzed period. As EU production quantity has

been steady, share of Turkey in the year 1995 was
35% whereas it reached 55% share of EU in the
2013 (Figure 2).

20.0 90.0

18.0 80.0
= 16.0 70.0
S 14.0
= 60.0
= 12.0
= 50.0
£ 100 /-
= - 40.0
=
.g 8.0 ./

- 30.0

é — —o—EU —®—Turkey =—*—Turkey/EU ——Linear (Turkey/EU)
o 4.0 20.0
S
A 1995 2000 2005 2010 2011 2012 2013

Price of Tomato

Real prices which farmers get from both paste
tomato and fresh tomato investigated years
constantly declined. The decrease in fresh tomato
price is relatively more (Figure 3). In 1995, when fresh
tomato price was quite more than paste tomato, it went
down more than paste tomato in 2003. Furthermore,
small proportion of the price which consumers pay,
comes to farmer’s hand owing to longness of marketing

in
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chain. Thus, this situation causes resellers to earn more
rather than farmers. Marketing marge of vegetable
production is 45% in Turkey (Gilines, 1970; Akbay
ve ark., 2005; Kaymak ve Aksoy, 2009). As fruit and
vegetable producers have small share of sale value
owing to the fact that marketing chain in Turkey is
very long and labor force is needed too much, whereas
consumers expressed that they have to pay so much for
these products.
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Figure 3. Annual producer real prices

As the real producer price of countries which have
significant share on tomato production is viewed, it is
seen that the lowest price occurs in Egypt (Table 3). As
producer price of tomato in Egypt is 266 $ tonne™!, this

price is 690 $ tonne! in USA and 926 $ tonne™! in Italy.
The most increase trend was caught in USA in 1995-
2012 period. When tomato price was 123 § tonne'in
1995, it increased to 690 $ tonne™! in 2012.

Table 3. Producers prices in main tomato producing regions ($ Ton'')
Country 1995 2000 2005 2010 2011 2012
Egypt 104 113 81 164 261 266
Iran 160 225 108 210 253 290
Mexico 224 406 405 518 446 352
Turkey 281 296 320 664 459 444
China 131 100 312 486 445 507
USA 123 677 917 1067 816 690
Spain 373 591 650 924 612 693
Brazil 412 271 386 724 846 819
Italy 477 481 644 809 905 926

Source: FAO, 2015

Foreign Trade in Tomato

When we look at the exports of the tomato producing
countries in 19 years period (1995-2013), it is explicitly
seen that Mexico is the only leading exporter with 20.2
percent market share in 2013, Nederland has share 14.0
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percent in 2013. On the other hand, Spain has lost its
share dramatically from 21.3 percent in 1995 to 12.4
percent in 2013. This picture shows that how Turkish
tomato sector share has been increased during that time
period and from 2.9 percent to 7.7 percent (Table 3).
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Table 4. Tomato exports by country (%)

Exporters 1995 2000 2005 2010 2011 2012 2013
Mexico 21.2 18.2 18.0 21.3 19.5 20.2 20.1
Netherlands 213 14.1 16.0 133 14.5 14.0 14.4
Spain 21.3 22.6 18.7 10.4 12.5 12.4 13.1
Jordan 4.0 5.1 0.0 52 5.7 5.7 8.0
Turkey 2.9 32 5.0 8.1 7.5 7.7 6.3
Morocco 4.6 4.4 43 53 6.1 6.1 6.0
Belgium 59 4.6 4.0 2.7 2.6 2.9 3.1
France 1.9 2.1 24 2.7 2.8 3.1 3.1
India 0.0 0.0 0.1 0.3 3.0 24 3.0
Others 17.0 25.7 31.5 30.7 25.7 25.6 22.9

Source: FAO, 2015

There is no dominating tomato importing
country in the world. Except for USA with 21.0
percent share, all other tomato importing countries
have less than 12 percent market share. Hence,
second after USA
with 11.7 percent, followed by Germany, France,

Russian Federation comes

Table 5. Tomato imports by country (%)

UK and Pakistan with 10.1, 7.6, 5.7 and 3.6%,
respectively (Table 5). Germany has decreased
its import share dramatically from 17.5 percent in
1995 to 9.8 percent in 2013. On the other hand,
Russia has increased its tomato imports from 3.3
percent in 1995 to 11.7 percent in 2013.

Importers 1995 2000 2005 2010 2011 2012 2013
USA 20.1 20.2 19.0 22.2 21.4 21.9 21.0
Russian Federation 33 2.8 7.0 10.1 10.5 11.4 11.7
Germany 17.5 17.3 13.5 9.9 10.1 9.8 10.1
France 10.9 10.2 8.8 7.2 7.4 7.9 7.6
United Kingdom 8.1 7.8 8.4 5.6 6.0 5.7 5.7
Pakistan 0.0 0.0 0.0 1.7 2.5 3.5 3.6
Netherlands 8.0 6.2 4.2 2.6 3.6 3.6 3.4
Canada 5.0 4.8 3.5 2.8 2.8 2.8 2.7
United Arab Emirates 22 2.0 1.8 1.8 1.9 2.3 22
Others 24.7 28.7 33.8 36.2 33.8 31.1 31.8

Source: FAO, 2015

Turkey is an exporter country in tomato sector,
60.3% export share of total Fresh and frozen tomato is
exported to Russia (Table 6). The second country which
tomato is exported most is Iraq with the share of 7.4%.
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As the proportion of tomato export to Romania was
10.4% in 2002, it declined 3.5%. As the total tomato
export share of EU from Turkey was 21.6%, it declined
%10.9 in the year 2014.
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Table 6. Tomato (fresh or chilled) export in Turkey (%)

Outlook on Turkish Tomato Sector

Regions 2002 2004 2006 2008 2010 2012 2013 2014 2014 (Ton)
Russian Fed. 37.2 534 55.0 59.3 52.7 60.9 65.8 60.3 352820
Iraq 0.0 0.1 0.3 1.9 1.9 7.9 3.8 7.4 43481
Ukraine 0,1 0.1 0.4 5.0 59 6.3 7.8 6.4 37627
Bulgaria 0,3 1.1 2.0 8.4 11.4 3.5 3.9 43 24967
Romania 10,4 7.5 9.0 7.4 7.8 3.1 24 3.5 20524
Georgia 0,2 0.2 0.5 0.8 1.1 1.1 2.0 3.5 20455
Belarus 0.0 0.2 2.1 1.4 1.0 1.2 1.4 2.9 16986
Moldova 1.0 2.8 6.5 2.4 1.3 2.7 3.6 2.8 16571
Others 50.7 345 24.1 133 16.9 13.2 9.2 8.9 52047
EU 28 21.6 19.2 20.7 20.7 27.7 10.3 8.5 10.9 63822

Source: Anonymous, 2015

Domestic Consumption and Balance Sheet

Per capita consumption of tomato was given on
Table 7. It is viewed that Libya is on the first level
with 108.9 kg per capita consumption. This country
is followed by Turkey with 94.1 kg capita’. One of
the countries which have a significant share of tomato

Table 7. Per Capita Consumption of the Tomato by Country (kg)

production, Egypt has 91.3 kg average consumption
of per capita, in US this number was identified as
37.8 kg per! capita. Average of EU is 27.4 kg per!
capita (Table 7). According to TUIK (2015), average
tomato consumption in Turkey was computed as
114.6 kg per! capita in 2011-2012 period.

Regions 1995 2000 2005 2010 2011
Egypt 74.1 92.2 94.8 98.6 91.3
Greece 136.0 138.5 108.5 93.9 76.9
Italy 55.5 78.8 68.9 40.4 39.5
Jordan 433 25.5 18.0 42.9 383
Libya 84.8 102.8 66.1 95.0 108.9
Turkey 78.7 87.3 92.1 84.2 94.1
USA 42.7 42.8 38.8 40.6 37.8
EU28 26.3 313 31.0 29.0 27.4
World 13.6 15.9 17.8 19.9 20.3

Source: FAO, 2015

Turkey is a self-sufficient country in the production
of tomato (Table 8). While usable tomato production
quantities were 11 447 thousand tonne in the 2013-
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2014, domestic consumption was 10 187 thousand
tonne. In sector tomato, rate of self-sufficiency is over
more than 110 percent in 2009-2014.
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Table 8. Tomato fruit balance sheet in Turkey (1000 tonne)

2009-10 2010-11 2011-12 2012-13 2013-14
Production 10 746 10 052 11 003 11 350 11 850
Harvest losses 376 352 385 397 415
Supply 10 380 9713 10 630 10 964 11 447
Usable production 10 369 9700 10618 10 953 11435
Imports 10.2 12.4 11.8 11.0 11.3
EU 28 23 4.1 5.1 6.7 4.6
Domestic use 9111 8672 9513 9849 10 187
Human consumption 8200 7805 8562 8864 9169
Losses 911 867 951 985 1019
Exports 1268 1041 1117 1115 1259
EU 28 488 320 341 336 407
Human consumption per capita (kg) 113.0 105.9 114.6 117.2 119.6
Degree of self-sufficiency (%) 113.9 112.0 111.7 111.3 112.4

Source : TUIK, 2015

CONCLUSIONS

Total quantity of tomato production is around 161.3
million tons in the world. China is on the top of tomato
production, having 30.9% shares and followed by India,
having 11.1%.

Turkey is on the fourth place with 7.2% share. When
Turkey’s leading provinces are viewed, it is seen that
Antalya is on the top with 19.2% share, respectively
followed by Bursa (12.8%) and izmir (8.1%) and 33%
of produced tomato in Turkey is utilized for making
paste and residual is for fresh consumption.

Mexico takes the first place with 20.1% share on
tomato export and followed by Netherland with 14.4%
shares. As USA is the biggest tomato importer with
share of 21.0%, Russia takes the second place with
share of 11.7%. Though USA takes the third place on
the rank of production, being on the first rank of import
draws attention.

In this paper, real price which farmers get declined
in the years was remarked. In addition, it is not
discussed that there is an efficient organization which
covers tomato production and marketing. As declined
in Ok, (2009) and Erdal, (2005), tomato price is
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occurred depending on product supply under open
market conditions and tomato producers are exposed to
significant price risk were expressed.

In general, tomato yield, production and consumption
of Turkey are more than world average. However,
export proportion of total production is less than the
other exporter countries. Export to EU countries should
be raised for developing the current status of tomato
sector in Turkey. Despite the fact that tomato production
in Turkey is high, low quantity of export shows that
tomato is consumed predominantly in Turkey. Policies
for gaining production must be taken place in Turkey
where suitable soil and environmental conditions for
tomato production, to increase the export.
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Farkh Azot Dozlarimin Cin Dar1 (Panicum italicum L.)’da
Verim ve Baz1 Ozelliklere Etkisi

Habip OLAK!, Mustafa TAN!

OZET: Bu arastirma 1860 m rakima sahip Erzurum sartlarinda, farkli dozlarda azotlu giibre uygulamalarmnin cin
dart (Panicum italicum L.)’da verim ve bazi dzelliklere etkilerini belirlemek amaciyla yiiriitiilmiistiir. Tarla denemesi
2013 ve 2014 yillarinda sansa bagli tam bloklar deneme desenine gore dort tekrarlamali olarak kurulmustur.
Aragtirmada 5 farkli azot dozu (0, 3, 6, 9 ve 12 kg N da!) kullanilmustir. Cin darida bitki boyu, kuru madde verimi,
ham protein orani ve verimi, otun ADF ve NDF oranlari, biyolojik verim, tohum verimi ve hasat indeksi degerleri
belirlenmistir. Caligmadan elde edilen sonuglar agagidaki gibi &zetlenebilir. Azot dozlart cin darida ADF ve NDF
oranlart hari¢ verim ve incelenen diger parametreler lizerine dnemli seviyede etki yapmuistir. Bitki boyu, kuru madde
verimi, ham protein orani, ham protein verimi, biyolojik verim, tohum verimi ve hasat indeksi azot uygulamast ile
belirli bir seviyeye kadar artmistir. Bitki boyu, kuru madde verimi, ham protein verimi ve tohum verimi yillara gére
onemli degisimler gdstermistir. Iki y1llik sonuglara gore bu bitki i¢in Erzurum sartlarinda ot iiretimi i¢in 6 kg N da™!,
tohum iiretimi i¢in ise 3 kg N da' dozunda giibreleme yapilmasi 6nerilebilir.
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The Effects of Different Nitrogen Doses on Yield and Some
Traits of Foxtail Millet (Panicum italicum L.)

ABSTRACT: This research was conducted to determine the effects of different nitrogen doses on yield and
some traits of foxtail millet (Panicum italicum L.) in altitude of 1860 m Erzurum conditions. The experiment was
established in a randomized complete blocks design with four replications in 2013 and 2014. Five nitrogen doses
(0,3, 6,9 and 12 kg N da') were used in this study. Plant height, dry matter yield, crude protein content and yield,
ADF and NDF content, biological yield, seed yield and harvest index were evaluated. Results of the study are
summarized as follows. Nitrogen doses had a significant effect on the yields and measured other traits except for
ADF and NDF ratios. They increased the plant height, dry matter yield, crude protein content and yield, biological
yield, seed yield and harvest index up to certain level. Plant height, dry matter yield, crude protein yield and seed
yield showed significant changes compared to the year. According to the mean of two years data, foxtail millet
should be fertilized with 6 kg N da™! for hay production and 3 kg N da™! for seed production in Erzurum conditions.
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GIRIS

Yiiksek rakimli bolgelerde bitkisel iiretimi sinirlayan
en 6nemli faktorler vejetasyon periyodunun kisa olmasi
ve yaz aylarinin serin ge¢mesidir. Bu ekolojilerde
yetistiriciligi  yapilan  tiirlerin  ¢esitlendirilmesi
hedeflendiginde, daha ¢ok serin mevsim bitkileri goz
online alinmaktadir. Kaba yem iiretimi i¢in kullanilan
tek yillik tiirler arasinda ilk akla gelenler baklagillerden
figler (Vicia sp), bugdaygillerden ise serin mevsim
tahillar1 ve ¢imler (Lolium sp.)’dir (Tan ve Serin, 2013;
Serin ve Tan, 2014). Ancak kisa geligsme siiresine ve hizlt
biiyiime oranina sahip bazi iliman mevsim tiirleri yiiksek
rakimlarda basarili sonuglar verebilirler. Ornegin misir
(Zea mays L.) subtropik iklim bitkisi olmasina ragmen,
tolerans1 genis bir tiirdiir ve Erzurum’da silajlik olarak

yetistiriciligi miimkiindiir (Giiney ve ark., 2010).

Bazen tarim arazilerinde gesitli sebeplerden dolay1
ekimlerin yapilmasi gecikmekte veya ekilen iiriiniin iptal
edilip tarlaya yeni {iriin ekilmesi gerekmektedir. Sicak
yaz aylarinin baglangicina rastlayan bu donemden sonra
serin mevsim bitkileri yeterince verim verememektedir
(Temel ve Tan, 2002). Bu dénemde yetistirilecek kisa
vejetasyon sliresine sahip bitki tiirlerine ihtiyag¢ vardir.
Bu kapsamda diisiiniildiiglinde hizl1 gelisme 6zelligine
sahip darilar (Panicum sp.) ilk akla gelen bitkilerdir.
Diinyada yaygin olarak kiiltiirli yapilan dar tiirlerinden
birisi cin dar1 veya Italyan daris1 olarak isimlendirilen
Panicum italicum L. (Syn. Seteria italica (L.) P.
Beauv.)’dur. Tek yillik olan cin dar1 bir sicak mevsim
bitkisidir. Anavatani Uzakdogu, Hindistan ve Orta Asya
olarak kabul edilmektedir. Taneleri eski ¢aglardan beri
ekmek ve lapaolarak insan beslenmesinde kullanilmistir,
Bugiin tiim diinyani subtropik ve 1liman bolgelerinde
cok yaygin olarak yetistirilen bir kiiltiir bitkisidir. 60-70
giinde olgunlasabildigi i¢in, yazlar1 kisa olan yerlerde
bu bitkinin yetistirilmesi miimkiindiir. Ot {iretiminde ve
gecici rotasyon meralariin tesisinde kullanildig: gibi,
tane yem elde etmek icin de yetistirilmektedir (Serin
ve Tan, 2014). Ulkemizde bu bitkinin de igine girdigi
darilar (P, italicum ve P. miliaceum L.) 2.691 ha ekim
alanina sahiptir (Anonim, 2015).

Darilar iilkemizin bati bolgelerinde bugday

hasadindan sonra ikinci iiriin olarak yetistirilmektedir.
Yaz aylarinda tahil hasadindan sonra tarlalara ikinci
ekilerek kullanilirlar.

iiriin  olarak Kisa gelisme
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siiresine sahip olduklar1 i¢in bazi yorelerimizde “kirk
giinliik dar1” olarak adlandirilirlar. Sicak yaz aylarinda
hizli bir gelisme ile kisa zamanda kaliteli kaba yem
iiretirler. Ancak yaz aylarinda yapilan bu yetistiricilikte
sulama yapilirsa ve azotla giibrelenirse verim daha da
artmaktadir (Aghtape et al., 2012; Serin ve Tan, 2014).

Bugdaygil yem bitkilerinden verimli ve kaliteli
iretim yapabilmesi igin azotlu giibreleme sarttir.
Ciinkii genellikle tarim arazilerimizde organik madde
ve yarayislt azot eksikligi goriilmektedir. Bu nedenle
bitkilerden yiiksek verim alinmasi i¢in topragin besin
maddesi dengesi muhafaza edilmelidir. Bu ¢ergevede
diisiiniildiigiinde fakir topraklarda dar1 yetistiriciliginde
azotlu giibre uygulamasina ihtiya¢ vardir. Ancak
uygulanacak giibre dozunun miktar1 biiyiikk 6nem
tagir. Bugdaygillerin artan azot dozlarina karsi tepkisi,
baslangictan en yiiksek verime kadar azalan oranlarda
artis ve en yiliksek verime ulastiktan sonra azalma
seklinde gergeklesmektedir. Tepkinin azaldigi bu nokta
en uygun azot dozu olarak kabul edilmektedir (Holmes,
1989). Bugdaygillerin azota kars1 verdikleri bu tepki
tirlere gore degismekle birlikte iklime bagli olarak
da yoreden yoreye farklilik gostermektedir. Diinyanin
farkli yerlerinde yapilan giibreleme calismalarinda
darilarda ot ve tohum verimleri igin 4.5-22.5 kg N da’!
azot dozlart oOnerilmistir (Hassan et al.,, 2000;
Kalaghatagi et al., 2000; Turgut ve ark., 2003; Turgut
et al., 2006). Bu arastirma Tiirkiye’nin yiiksek rakiml
bolgesi olan Dogu Anadolu Boélgesinde ilk defa
denenecek olan cin darida farkli azotlu giibre dozlarmin
ot ve tohum verimine iligkin baz1 6zelliklere etkilerini
belirlemek amaciyla yiiriitiilmistiir.

MATERYAL VE YONTEM

Arastirma, 2013 ve 2014 yillarinda Erzurum’da,
Atatiirk Universitesi Ziraat Fakiiltesi sulu deneme
alaninda yiiriitiilmiistiir. Arastirmada cin dar1 (Panicum
italicum L.)’nin yerel ¢esidi 5 farkli azotlu giibre dozu
(0, 3, 6,9 ve 12 kg N da!) ile giibrelenmistir. Azotlu
stilfat
Deneme sansa bagli tam bloklar deneme deseninde 4

giibre amonyum formunda uygulanmistir.
tekrarlamali olarak kurulmugtur. Tarla denemeleri her
iki y1lda da Mayis ay1 igerisinde kurulmus, ot hasatlari
Temmuz ayinda, tohum hasatlar1 ise Agustos ayinda
yapilmustir.
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Ekimler sira aralig1 20 cm, parsel uzunlugu 3 m ve
parsel genisligi 1.6 m (8 sira) olacak sekilde yapilmistir.
Onceden hazirlanmis tohum yatagina 3 kg da™' tohum
2-3 cm toprak derinligine el mibzeri ile ekilmistir (Kiin,
1985; Serin ve Tan, 2014). Yagis ve bitkilerin ihtiyacina
gore salma seklinde sulama yapilmustir. Parsellerin yarisi
ot, diger yarist tohum verimlerinin belirlenmesinde
kullanilmigtir.  Bitkiler %50 c¢iceklenme donemine
ulastig1 zaman ot i¢in, tohumlarin renklendigi ve gergek
sertligini kazandig1 tam olgunlasma déneminde ise
tohum i¢in hasat edilmistir.

Aragtirmada kuru madde, tohum, biyolojik ve
ham protein verimleri, otun ham protein (HP), ADF
(asit coziiciilerde ¢oziinmeyen lif) ve NDF (dogal
coziiclilerde ¢oziinmeyen lif) oranlart ile bitki boyu
ve hasat indeksi incelenmistir. Bitki boyu dl¢iimleri ot
hasadi1 oncesinde her parselin orta kismindan rastgele
secilen 10 bitkide yapilmistir. Kuru madde verimleri
parsellerden bicilen otun 6nce agik havada, daha sonra
65°C’ye ayarl kurutma firininda 48 saat kurutulmasi
ile belirlenmistir. Ham protein oranlar1 Kjeldahl
yontemiyle (Kacar, 1972), ADF ve NDF oranlarn ise
ANKOM Fiber Analiz cihazinda Van Soest (1963)’in
belirttigi esaslara gore yapilmistir. Tohum i¢in hasat
edilen bitkiler dnce agik havada ve daha sonra kurutma
firminda 40°C’de kurutulup tartilmis Once biyolojik
verimler, harmanlamadan sonra ise tohum verimleri ve
hasat indeksi hesaplanmustir.

Elde edilen veriler sansa bagli tam bloklar deneme
desenine gore MSTAT-C paket programi ile varyans
analizine tabi tutulmus ve 6nemli bulunan ortalamalar
arasindaki farkliliklar LSD testi ile ortaya konulmustur
(Yildiz ve Bircan, 1991).

Deneme sahasindan 0-30 cm derinlikten alinan
topraklarmin tekstiir sinift killi-tindir. Deneme sahasi
topraklarinda toplam tuz %0.06, pH 7,45, kireg¢ %1.3,
bitkilere yarayish P,O, 5.4 kg da', K,O 174 kg da”' ve
organik madde %0.97°dir (Cizelge 1). Bu degerlere gore
deneme sahasi topraklari tuzsuz, hafif alkali, az kiregli,
bitkilere yarayish fosforca fakir, potasyumca zengin
ve organik madde bakimindan c¢ok fakir durumdadir
(Anonim, 1991).

Erzurum ilinin 2013 ve 2014 yillarindaki 4 aylik
deneme siiresince (Mayis-Agustos) diisen toplam
yagis miktarlar1 ¢ok biiyiik farkliliklar gdstermistir.
2013 yili kurak bir yil olarak kayitlara gec¢mis,
deneme siiresince diigen toplam yagis miktar1 65.7 mm
olmustur. Normal bir yil olan 2014 yilinda ise deneme
siiresince 141.6 mm yagis gerceklesmistir. Her ne kadar
calisma sulu sartlarda yiiriitiilmiis olsa da bu durum
deneme yillariin birbirinden farkli olmasi sonucunu
dogurmustur. Aylik sicaklik ortalamasi her iki yilda da
uzun yillar ortalamasindan (1960-2013) daha yiiksek
ve birbirine yakin Olgilmiistir (sirasiyla 16.4 ve
17.2 °C). Yillarin aylik nispi nem ortalamalar1 da
birbirine yakin olmus, 2013 ve 2014 yillarinda sirastyla
%54.2 ve %52.5 olarak belirlenmistir.

Cizelge 1. Deneme yeri topraklarinin bazi fiziksel ve kimyasal 6zellikleri

Toprak Ozellikleri Sonuglar
Tekstiir sinifi Killi-tin
Tuzluluk % 0.06
pH 7.45
Kireg¢ (CaCO,) % 1.3
Organik madde % 0.97
Bitkilere yarayish fosfor (P,O,) 5.4 kg da’!
Bitkilere yarayisli potasyum (K,O) 174 kg da’!
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BULGULAR VE TARTISMA

dozlarmin  bitki
boyu {izerine etkisi 0.05 ihtimal smirlarinda 6nemli

Arastirmada uygulanan azot

bulunmustur (Cizelge 2). Iki yillik ortalamaya gore en
diisiik bitki boyu (61.2 cm) azotlu giibre uygulanmayan
kontrol parsellerinde belirlenirken, 3 ve 6 kg kg N da’!

dozlarinda 6nemli artiglar goriilmiistiir. Ancak azotun
daha yiiksek dozlar1 bitki boyunu istatistiksel olarak
degistirmemigtir. Arastirmanin ikinci yilinda bitki
boyu ilk yila gore belirgin olarak daha yiiksek olmus,
bu farklilik istatistiksel olarak 0.01 seviyesine 6nemli
bulunmustur (Cizelge 2).

Cizelge 2. Farkli dozlarda azotla giibrelenen cin darinin bitki boyu, kuru madde ve ham protein verimi

Azot Bitki Boyu Kuru Madde Verimi Ham Protein Verimi
(kg N dat) (cm) (kg dat) (kg dah)
2013 2014 Ort. 2013 2014 Ort. 2013 2014 Ort.
0 47.1 75.3 61.2¢ 246.9 564.4 405.7 B 28.4 71.1 49.8 B
3 52.5 77.5 65.0 be 285.7 602.7 4442 B 349 74.9 549 AB
6 66.6 83.8 75.1a 343.0 698.6 520.8 AB 41.5 84.0 62.7 AB
9 62.1 79.2 70.7 ab 360.6 669.1 514.8 AB 50.2 94.2 722 A
12 65.0 80.3 72.7 ab 488.3 664.2 5763 A 58.1 82.2 70.1 A
Ortalama 58.6B 792 A 68.9 3449 B 639.8 A 492.4 42.6 B 81.3A 61.9
Azotx Y1l 6.d. 6.d. 6.d.

0.d.: 6nemsiz, kiigiik harfler 0.05, biiyiik harfler ise 0.01 seviyesinde 6nemlilik gosterir

Azotlu giibre dozlar1 kuru madde ve ham protein
verimini de ¢ok onemli seviyede etkilemistir. Hem
kuru madde verimi hem de ham protein verimi
en diisiik kontrol parsellerinde belirlenmistir. Iki
yillik ortalamaya goére kuru madde verimi azotun
en yiksek dozuna kadar artig gdstermis, fakat bu
artts 6 kg N da"! dozundan sonra dnemsiz olmustur.
Ham protein veriminde ise en yiiksek degerler
9 kg N da! ve 12 kg N da! dozunda kaydedilmis
ve bu degerler istatistiki olarak ayni gurupta yer
almiglardir. Azotun 3 kg N da! dozundan sonraki
ham protein verimi degisimleri istatistiksel olarak
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onemsiz bulunmustur. Yillara gére ise kuru madde
ve ham protein verimleri 0.01 ihtimal seviyesinde
onemli degisim gostermis ve her iki parametrede
de en yiiksek degerler ikinci yilda belirlenmistir
(Cizelge 2).

Cin darinin ham protein, ADF ve NDF oranlar1
yillara gore degisim gostermemistir (Cizelge 3).
Azotlu giibre dozlar1 ise ham protein oranint 0.01
ihtimal sinirlarinda ¢ok 6nemli seviyede etkilerken,
ADF ve NDF oranlar iizerinde istatistiksel olarak
etkisiz olmustur.
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Cizelge 3. Farkli dozlarda azotla giibrelenen cin darinin ham protein, ADF ve NDF oranlari

Ham Protein Oram ADF Orani NDF Orani
Azot (%) (%) (%)
(kg N da)
2013 2014 Ort. 2013 2014 Ort. 2013 2014 Ort.
0 12.57 12.56 12.56 B 38.80 38.37 38.59 59.95 64.71 62.32
3 12.21 12.44 12.33 B 38.20 36.77 37.49 59.50 64.66 62.08
6 12.20 11.97 12.09 B 35.60 39.33 37.47 59.90 60.23 60.06
9 13.93 14.04 13.98 A 38.20 36.52 37.36 56.13 65.49 60.81
12 11.89 12.37 12.13 B 36.10 34.95 35.53 63.18 62.69 62.93
Ortalama 12.56 12.67 12.62 37.38 37.19 37.29 59.73 63.55 61.64
Azot x Y1l 6.d. 6.d. 6.d.

6.d.: dnemsiz, biiyiik harfler 0.01 seviyesinde dnemlilik gosterir

Iki yillik ortalama sonuglara gére en yiiksek ham
protein orani (%13.98) 9 kg N da’! uygulamasinda
belirlenmistir. Diger dozlarin ham protein oranlari
olarak daha
Arastirmada cindarinin ortalama ham protein, ADF
ve NDF oranlar1 sirasiyla %12.62, 37.29 ve 61.64
olarak belirlenmistir.

istatistiksel diisiik  bulunmustur.

Azotlu giibre uygulamasi cin darinin biyolojik
verimi tizerine 0.05 ihtimal sinirlarinda 6nemli etki
yapmustir. En diisiik biyolojik verim (726.5 kg da™!)
kontrol parsellerinde belirlenirken, azot uygulamasi
fakat
dozlarinin etkileri istatistiksel olarak ayn1 seviyede

ile onemli seviyede artig olmus, azot
bulunmuglardir. Cin darida biyolojik verim birinci
yil ortalama 800.9 kg da’!, ikinci yil ise 791.9 kg
da! olarak Olgiilmiistiir. Yillarin biyolojik verim
iizerinde onemli bir etkisi olmamis, fakat azot x
yil interaksiyonu istatistiksel olarak ¢ok oOnemli
bulunmustur. Bu durum azot dozlarinin yillara gore
farkl1 etki yapmalarindan kaynaklanmistir. Ornegin
ilk y1l azot dozlarina bagli olarak verim siirekli

artarken ikinci y1lda 3 kg N da™! dozuna kadar artmis
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daha sonra azalma egilimine girmistir (Cizelge 4).
Cizelgeden anlasilacagi iizere ilk yil genellikle
yiiksek azot dozlari, ikinci y1l ise diisiik azot dozlari
daha fazla biyolojik verim iiretmislerdir.

Iki yillik ortalama sonuglara gore en diisiik
tohum verimi (139.5 kg da™!') kontrol parsellerinde,
en yiiksek ise (198.9 kg da') 9 kg N da! dozunda
belirlenmistir. Azotun etkisi istatistiksel olarak
onemli bulunmus, fakat 3 kg N/da’dan 12 kg N/
da dozuna kadar olan verimler istatistiksel olarak
ayni guruba girmislerdir. Arastirmanin ilk yilinda
203.8 kg da' olan ortalama tohum verimi ikinci
yilda 6nemli bir diisiis gostererek 148.2 kg da’
bulunmustur. Azotlu giibre dozlarinin tohum verimi
iizerine olan etkileri yillara gore farklilik gosterdigi
icin azot x yil interaksiyonu da istatistiksel olarak
onemli bulunmustur. Her iki yildaki uygulamalar
arasinda en yiiksek tohum verimi (256.8 kg da)
birinci y1l 9 kg N da' dozunda tespit edilmistir.
Bunu takip eden diger yiiksek verimler ilk yilda
ve yliksek azot uygulamalarinda ortaya ¢ikmistir

(Cizelge 4).
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Cizelge 4. Farkli dozlarda azotla giibrelenen cin darinin biyolojik verim, tohum verimi ve hasat indeksi degerleri

Biyolojik Verim Tohum Verimi Hasat Indeksi
Azot (kg da) (kg da) (%)
(kg N da!)
2013 2014 Ort. 2013 2014 Ort. 2013 2014 Ort.
0 628.4 824.7 726.5b 117.8 161.2 139.5b 18.8 19.6 1920
3 729.4 908.3 818.9 ab 177.4 180.5 178.9 ab 243 19.9 22.1 ab
6 776.2 760.6  768.4 ab 226.4 140.9 183.7 ab 29.2 18.5 239 a
9 898.7 808.6 853.6a 256.8 140.4 198.9 a 28.6 15.6 22.1 ab
12 972.1 657.5 814.8ab 240.6 117.9 179.3 ab 24.8 17.9 21.4 ab
Ortalama 800.9 791.9 796.4 203.8 A 148.2 B 176.0 25.1 18.3 21.7
Azotx Y1l ** (LSD: 202.2) ** (LSD: 91.8) 6.d.

6.d.: 6nemsiz, kiigiik harfler 0.05, biiyiik harfler ise 0.01 seviyesinde énemlilik gosterir

Hasat indeksi {izerinde yillar ve azot x yil
interaksiyonu Onemsiz, azot uygulamasi Onemli
olmustur. Tohum verimi ve biyolojik verimde
oldugu gibi en diisiik hasat indeksi (%19.2) azot
uygulanmadan yetistirilen parsellerden alinirken,
azot uygulamasi ile artig gostermistir. Bu artig 6 kg
N da' dozunda en yiiksek seviyeye gelmis (%23.9),
daha yiiksek azot dozlarinda bir miktar diismustiir.
Ancak azotun 3, 6, 9 ve 12 kg N da' dozlarinin
hasat indeksi degerleri istatistiksel olarak benzerdir

(Cizelge 4).

Cin darn1 yazlik olarak yetistiricilife uygun
tek yillik bir sicak mevsim bitkisidir. Sicak yaz
aylarinda hizli biiylime oranmi ile kisa zamanda
iirlin verebilmektedir. Bu calisma bitkinin Erzurum
sartlarinda da basari ile yetistirilebilecegini ortaya
koymustur. Ancak yillik iklim sartlar1 bitkinin
verimine biiyiik etki yapmaktadir. Arastirmada
bitki boyu, kuru madde verimi, ham protein verimi
ve tohum verimi yillara gore biiyiik degisim
goOstermistir. Bitki boyu, kuru madde verimi ve
ham protein verimi ikinci y1l daha yiiksek olurken,
tohum verimi ilk yil daha fazla olmustur. Arastirma
sulu sartlarda yiiriitiilmiistiir, ancak yillar arasinda
yagis miktarimin biiylik farklilik gdstermesi bitki

136

gelismesine Onemli etkiler yapmistir. 2013 yihi
deneme siiresince (Mayis-Agustos) oldukg¢a kurak
gecmistir (toplam 65.7 mm). 2014 yilinda ise deneme
aylarinda toplam 141.6 mm yagis diismiistiir. Bu
durum ilk yilda bitkilerin generatif gelismeye daha
¢abuk gecmesine ve tohum veriminin artmasina
neden olmustur. ikinci yilda ise vejetatif gelisme
periyodu daha uzun olmus, bitkiler daha fazla
boylanmis ve ot verimleri daha yiiksek bulunmustur.
Kanada’da kum dari, cin dari, yulaf ve arpa ile
calisan May et al. (2007), yagish yillarda darilarin
ot veriminin daha yiiksek oldugunu bildirmislerdir.

Organik maddenin fakir oldugu topraklarda
azotlu giibre uygulamasi bitkilerde biiylime ve
gelismeyi artirmaktadir. Bu c¢alismada da azotlu
glibre uygulamasi cin darida bitki boyu, kuru
madde verimi, ham protein verimi, ham protein
orani, tohum verimi, biyolojik verim ve hasat
indeksini 6nemli seviyede etkilemistir. Fakat bu
parametrelerdeki en yiliksek degeri ortaya cikaran
azot dozlarinda degisiklikler goriilmiistiir. Bitki
boyu ve hasat indeksi 6 kg da’!, kuru madde verimi
12 kg da!, biyolojik verim, tohum verimi, ham
protein orani ve ham protein verimi 9 kg da™' azot
dozlarinda en yiiksek seviyeye ulagmislardir. Fakat
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kuru madde veriminin 6 kg da’!, tohum veriminin ise
3 kg da'’dan daha yiiksek azot dozlarindaki artiglari
istatistiksel olarak O6nemli degildir. Her ne kadar
cin darinin biiylime ve gelismesi giibre azotuna
bagli olsa da bitkinin kisa siirede gelismesi ve
olgunlasmasi ¢ok yiiksek dozlarda azot kullanimini
engellemistir. Bu calismada yiiksek verimleri
saglayan azot dozlarinin baska ¢aligmalardan daha
diisiik olmasi1 Erzurum’da bitki gelisme siiresinin
kisa olmasindan kaynaklanmis olabilir. Ornegin,
Turgut ve ark. (2003) Bursa sulu sartlarinda biyolojik
verimde en yiiksek degeri 1275 kg/da olarak 15 kg
N da! dozunda belirlemislerdir. Calismamiza benzer
olarak Hassan et al. (2000), degisik dozlarda azotlu
giibre uygulanan cin darida en yiiksek bitki boyunu
4.5 kg N da! uygulamasinda belirlemis, yiiksek
azot dozunda bitki boyu artig1 olmamistir. Turgut
et al. (2006) da bu bitkide en yiiksek bitki boyunu
6 kg N da! dozunda belirlenmislerdir (66.6 cm).
Kalaghatagi et al. (2000), en yiiksek kuru ot verimini
4.5 kg N da’! giibre dozunda belirlemislerdir. Tohum
verimi iizerinde azotun etkilerini arastiran Hassan
et al. (2000) 0, 1.5, 3.0, 4.5 ve 6.0 kg da! azot
dozlarinda sirasiyla 120, 149, 160, 182 ve 187 kg
da! tohum verimi belirlemislerdir. Bu ¢alismaya
benzer olarak en yiiksek dozdaki artisin 6nemsiz
oldugunu bildirmislerdir.

Panicum italicum bir sicak mevsim bitkisidir.
Dolayisiyla bu tiir bitkilerde yiiksek fotosentetik
kapasiteye bagli olarak hizli1 biiylime ve gelisme
goriiliir. Ancak bu durum besin kompozisyonu ve
yem degerinde de bazi olumsuzluklar ortaya ¢ikarir.
Bu gruptaki sicak mevsim bitkilerinde genellikle
ham protein oranlar1 diisik, ADF ve NDF gibi
yapisal maddeler yiiksektir. Nitekim g¢alismamizda
da bu durum belirgin olarak goériilmektedir. Bu bitki
ile caligan Taira (1968) ve Mohajer et al. (2011),
ham protein oraninda; Zhang et al. (2010) ise ADF
ve NDF oranlarinda bu ¢alismadaki degerlere benzer
sonuclar bulmuslardir.

SONUC

Bu arastirma sonuglar1 kisa gelisme siiresi

olan cin darinin Erzurum sartlarinda yazlik olarak
yetistirilebilecegini Ancak

ortaya koymustur.

Cilt / Volume: 6, Say1/ Issue: 2, 2016

bitkinin yeterli verim verebilmesi i¢in azotla

giibrelenmesi gerekir. Bu bitkiye ot iiretimi i¢in 6 kg
N da!, tohum iiretimi i¢in ise 3 kg N da! dozunda
azotlu giibre uygulanmasi tavsiye edilebilir.
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Elazig Belediyesi Atiksu Aritma Tesisi Cikis Sularimin Verildigi Kehli
Deresinin Sulama Suyu Olarak Kullanilabilirliginin Degerlendirilmesi

Murat TOPAL!

OZET: Bu caligmada, Elaz1g Belediyesi Atiksu Aritma Tesisi (EBAAT) ¢ikis sularinin verildigi Kehli deresinin
sulama suyu olarak kullanilabilirligi arastirilmistir. Kehli deresinden 12 hafta boyunca yiizeysel su numuneleri
alinmig ve sulama suyu kalite parametreleri analiz edilmistir. En yiiksek elektriksel iletkenlik degeri 9. hafta 1150
uS ecm! olarak, toplam ¢ozlinmiis madde konsantrasyonu ise 10. hafta 980 mg L' olarak tespit edilmistir. Kehli
deresi sulama suyu olarak kullanildiginda, toprak infiltrasyonu {izerine herhangi bir olumsuz etkinin olmayacagi
belirlenmistir. Kehli deresinin klor konsantrasyonlari (<178 mg L), sulama suyu kriterlerinin degerleri ile
mukayese edildiginde, en hassas bitkilerin badem, kayis1 ve erik oldugu sdylenebilir. Kehli deresinin sodyum
adsorpsiyon orani degerleri (2-8 arasinda), sulama suyu kriterlerinin degerleri ile mukayese edildiginde, en hassas
bitkilerin yaprak doken meyve agaglari, turunggiller ve avokado oldugu sdylenebilir. Sonug olarak, Kehli deresinin
sulama suyu olarak kullanilabilecegi belirlenmistir. Sulanan alanlarda hangi tiir {irlinlerin yetistirilebilecegi de bu
caligmayla belirlenmistir.

Anahtar Kelimeler: Atiksu, dere, Elazig, sulama suyu, ylizeysel su

Assessment of Kehli Stream into which Effluents of Elazig Municipal
Wastewater Treatment Plant are Discharged for Availability as
Irrigation Water

ABSTRACT: In this study, the usability of Kehli stream carrying the effluents of Elazig Municipal Wastewater
Treatment Plant as irrigation water was investigated. Surface water samples were taken from Kehli stream during
12 weeks and parameters were analyzed. The highest electrical conductivity value and total dissolved solids
concentration were determined as 1150 uS cm™ at week 9 and 980 mg L' at week 10, respectively. It was determined
that there will not be any negative effects on soil infiltration when Kehli stream was used as irrigation water. When
chlorine concentrations of Kehli stream (<178 mg L") were compared with the values of criteria of irrigation water,
it could be said that the most sensitive plants are almond, apricot and plum. When sodium adsorption ratios of Kehli
stream (between 2 and 8) were compared with the values of criteria of irrigation water, it could be said that the
most sensitive plants are deciduous fruit trees, citrus and avocado. As a result, it was determined that Kehli stream
could be used as irrigation water. The plants which could be cultivated in the irrigated fields were also determined
by this study.

Keywords: Wastewater, stream, Elazig, irrigation water, surface water
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GIRIS
Niifus artisi, kisi basina artan su kullanimi,
endiistri ve tarim sektorlerinin talepleri, su
kaynaklar1 {iizerinde baskiya
(Fatta et al., 2005).

aritilmis su gibi klasik olmayan su kaynaklarinin

sebep olmaktadir
Bu nedenle, son on yilda,

tarimda  degerlendirilmesi onem kazanmistir
(Faurés et al., 2013; Nicolas et al., 2016). Tarimda
atiksuyun yeniden kullanimi dogrudan ve dolayh
kullanim olmak iizere iki kategoriye ayrilabilir.
Dogrudan ve dolayli kullanim, atiksuyun sulamada
kullanildig1 sartlar1 ifade etmektedir (Rutkowski et
al., 2007; Jeong et al., 2016). Atiksuyun dogrudan
kullanimi, ¢ift¢inin bir sulama sistemi ile aritilmis
atiksuyu dogrudan bir atiksu aritma tesisinden
almasini belirtir. Atiksuyun dolayli kullanimi ise,
giftgilerin, bir atiksu aritma tesisi atiksularini
asagiya dogru bosalttiktan sonra, nehirler veya su
depolarindan tatli su ile seyrelmis aritilmis g¢ikis
suyunu almalarin1 ifade eder. Atiksuyun tarimda
kullaniminin ¢ogu, dolayli kullanimdir ve atiksuyun
akintilara bosaltildigini ve seyrelmis atiksuyun
tarimda kullanildigin1 gosterir (Blumenthal et al.,
2000; Jeong et al., 2016).

Nehirler, sinirli da olsa, seyreltme, ¢cokeltme
ve biyolojik prosesler ile su kirliligini restore
etmede dogal bir kapasiteye sahiptir. Bu dogal
aritma prosesleri, akis hizlarini1 azaltarak hidrolik
beklemeyi

uzatip c¢okeltmeyi destekleyen ve

nehirler {izerinde bulunan savaklar ve/veya

rezervuarlar ile beslenebilir. Bununla beraber,
sehirlerin biiylimesiyle, nehirler i¢ine birakilan
atiklarin  miktari,
kabiliyetinin otesinde artar. Hizli ve kontrolsiiz

kentlesme, 6zellikle nehirler ve goller gibi yiizeysel

nehrin  kendini temizleme

su kiitlelerinin kat1 ve sivi atiklarla kirlenmesi
gibi ¢evresel kirlenmeyle iliskilidir (Ensink et al.,
2010).

Atiksuyun tarimda dogrudan yeniden kullanimi
tizerine pek ¢ok ¢aligma bulunmaktadir. Buna karsin,
bir atiksu aritma tesisi ¢ikis suyunun sulama suyu
iizerine etkileri hakkinda az ¢alisma bulunmaktadir
(atiksuyun dolayli kullanimi yeniden kullanimin
¢ogunlugunu olusturdugu halde). Atiksuyun hem
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dogrudan hem de dolayli sulamada kullaniminda
sulama suyu kalitesi, atiksu aritma tesisinin bosaltim
seviyelerinden etkilenir. Ozellikle atiksuyun dolayli
yeniden kullanimi durumunda, aritilmis atiksuyun
seyreldigi hidrolojik sartlar da sulama suyunu
etkiler. Bu nedenle, sulama suyunun bir atiksu
aritma tesisinin ¢ikis suyuyla nasil etkilendiginin
belirlenmesi 6nemlidir (Jeong et al., 2016). Bu
calismada, Elazig ilinde bulunan atiksu aritma tesisi
¢ikis sularinin verildigi Kehli deresinin sulama suyu
olarak kullanilabilirligi arastirilmistir.

MATERYAL VE YONTEM
Materyal

Bu c¢aligmada, materyal olarak kullanilan
ylizeysel su numuneleri Elazig Belediyesi Atiksu
(EBAAT) c¢ikis sularinin desarj

edildigi Kehli deresinden (calisma alani) temin

Aritma Tesisi

edilmistir (Sekil 1). Yiizeysel su numuneleri ayda 4
kez olmak iizere Mart-Nisan-May1s 2015 tarihinde
toplam 12 adet alinmistir. Numuneler 2 L’lik kaplara
alinmis ve fizikokimyasal parametrelerden pH ve
Elektriksel iletkenlik (EI) degerleri ile Toplam
Coziinmis Madde (TCM), Kimyasal Oksijen
Ihtiyac1 (KOI), Biyolojik Oksijen Ihtiyact (BOI,),
Ortofosfat (O-PO,”), Amonyum azotu (NH,"-N),
Nitrit azotu (NO,-N), Nitrat azotu (NO,-N),
sodyum (Na), kalsiyum (Ca), magnezyum (Mg) ve
kloriir (Cl") konsantrasyonlar1 tespit edilmistir.

Noktasal taskin frekans analizi yardimiyla yapilan
hesaplamalara gore Kehli deresinin toplam yagis alani
223.9 km?, Q,, ve Q,, debileri sirastyla, 441 m*s ve
592 m’ s olarak hesaplanmistir. Kehli deresi Keban
Baraj Goli’nii beslemektedir ve Kehli deresi Elazig
ilinin 6nemli yilizeysel su kaynaklarmdan birisidir
(Topal ve Arslan Topal, 2014).

Yontem

Calismamizda su kalite parametrelerinden pH,
El, TCM, KOI, BOI,, 0-PO,?, NH,*-N, NO,-N
ve NO,-N konsantrasyonlar1 analizlenmistir. pH
ve EI degerlerini 6l¢gmek i¢cin Hach Lange 30d pH,
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elektriksel iletkenlik ve ¢Oziinmiis oksijen Olger,
KOI ve BOI, konsantrasyonlarini tespit etmek
icin Hach Lange DR3800 model spektrofotometre
kullanilmistir. Toplam ¢dziinmiis madde analizleri
Standart Metotlara gore yapilmistir (APHA et
al., 1998). NH,-N, NO,-N, NO,-N ve O-PO
3 konsantrasyonlar1 hazir kit yontemiyle Nova60
spektrofotometre kullanilarak tespit edilmistir.
Na parameteresi Alev fotometresi kullanilarak, Ca
parametresi EDTA titrimetrik yontem kullanilarak

(APHA et al., 1998), Mg konsantrasyonlar1 ise
hesap yontemi kullanilarak belirlenmistir.

istatistiksel Analizler

Bu c¢alismalardan elde edilen verilerin
istatistiksel olarak degerlendirilmesi IBM SPSS
Statistics 21.0 istatistik programi
yapilmistir. Analizler 3 paralel olacak sekilde
gergeklestirilmis ve grafiklerde standart sapma
p=0.05 olarak verilmistir.

kullanilarak

KEBAN BARAJ GOLU

T SUTANABILIR.
ARAZILER

ELAZIG BELEDIYESI
ATIKSU ARITMA
TESISI

- ELA’L!C-BWCDY,
== <

yOkseklik

_ SULANABILIR
SARAZILER

Bakig iititasi 2 .04 km™ {

Sekil 1. Kehli deresi ve ¢alisma alani

BULGULAR VE TARTISMA

Bu calismada, Kehli deresinde sulama suyu
kriterlerinden tuzluluk, sodyum adsorpsiyon orani
ve 0Ozgill iyon toksisitesi incelenmistir. Ayrica,
Kehli deresinin fizikokimyasal paramerelerinden
pH degeri ile NH,"-N, NO,-N, NO,-N, O-PO,”,
BOI, ve KOI konsantrasyonlari tespit edilmistir.
Kehli deresinin sulama suyu olarak kullanilabilirligi

Cilt/ Volume: 6, Say1/ Issue: 2,2016

20.03.2010 Tarihli ve 27 527 sayil1 Resmi Gazete’de
(AATTUT, 2010) yaymlanarak yiirirliige giren
Atiksu Aritma Tesisleri Teknik Usuller Tebligi’nde
verilen sulama suyu kriterleri ile mukayese edilmis
ve tartisilmigtir.

Kehli deresinde 12 hafta boyunca tespit edilen
pH, NH,*-N, NO,-N, NO,-N, 0-PO,?, BOI, ve KOI
konsantrasyonlar1 Sekil 2’de verilmistir.
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Sekil 2. Kehli deresinin aylara gore fizikokimyasal 6zellikleri

Sekil 2’ye gore Kehli deresinde en yiiksek
pH degeri Nisan ayinda (8. hafta) 7.77 olarak, en
diisik pH degeri Mayis ayinda (12.hafta) 7.63
olarak belirlenmigtir. NH,"-N konsantrasyonlari
incelendiginde en yiiksek NH,’-N konsantrasyonu
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Nisan ayinda (6. hafta) 16.42 mg L' olarak, en diisiik
NH,"-N konsantrasyonu Mart (4. hafta) ve Mayis
aylarinda (10. hafta) 16.1 mg L' olarak belirlenmistir.
NO,-N konsantrasyonlart 0.587-0.645 mg L
arasinda, NO,-N konsantrasyonlar1 8.62-8.92 mg L™
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arasinda, O-PO,” konsantrasyonlar1 9.5-9.7 mg L
arasinda, BOI5 konsantrasyonlari 131-138 mg L-!
arasinda ve KOI konsantrasyonlar1 177-198 mg L
arasinda degistigi tespit edilmistir. S6z konusu
parametreler aritma tesisinin getirmis oldugu kirlilik
yiikiinden dolay1 oldukga yiiksektir.

Tuzluluk

Tuzluluk, su veya topraktaki tuzlarin toplu olarak
belirtilmesidir. Tuzluluk, TCM seklinde 6l¢iilmektedir.
Elektriksel iletkenlik (EI), (dSm” veya uSm™ olarak
Olciiliir) TCM’nin bir diger gosterim tarzidir. Tuzluluk
arttikca, topragin suyu ile bitki hiicresi zar arasindaki
osmotik gradyan azalmaktadir. Bitki, topraktaki tuzlu
suyu seyreltmek i¢in kendi hiicresindeki suyu topraga
geri birakmakta ve bu durum bitkinin gelismesini

onlemektedir. TCM degerinin 500 mg L'’ den kiigiik
oldugu durumlarda bitkilerde herhangi bir etki
gozlenmemektedir. 500-1000 mg L' araliginda hassas
bitkiler, 1000-2000 araliginda ise bir ¢ok bitki bundan
etkilenmektedir ve dikkatli bir yonetim gerekmektedir.
Genellikle, 2000 mg L""nin tizerindeki TCM degerine
sahip sulama sular1 tuzluluga toleransli bitkiler i¢in
gecirgen zeminlerde kullanilabilir. Topraktaki tuzluluk
orani, drenaj suyunun siirekli ve diizenli bir gekilde
tabandan ¢ekilmesi halinde kararli hale gelmektedir.
Topraktaki tuzluluk oranmin kontrol edilmesinde,
drenaj sistemi ¢ok onemlidir.

EBAAT Kehli
deresinde tespit edilen tuzluluk degerleri Sekil 3°de
verilmistir.

¢ikis  sularinin  verildigi
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Sekil 3. Kehli deresinin tuzluluk degerleri (a) EI (uS cm™) (b) TCM (mg L)
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Sekil 3’e gore sulama suyu olarak kullanilacak
Kehli deresinin en yiiksek EI degeri 9. hafta 1150
uS cm! olarak, en diisiik EI degeri 1. hafta 1050 uS
cm! olarak tespit edilmistir. Tirkiye’de sulama suyu
olarak kullanilacak aritilmis veya diisiik kaliteli sular
3 smifa ayrilmaktadir. El konsantrasyonlar1 <700
uS cm’ olan sular I. sinif su (kullaniminda zarar
derecesi: Yok), 700-3000 pS cm™ olan sular II. simif

Cizelge 1. Tuzluluk siniflar1 (AATTUT, 2010)

su (kullaniminda zarar derecesi: Az-Orta) ve >3000
uS cm! olan sular III. smif su (kullaniminda zarar
derecesi: Tehlikeli) olarak degerlendirilmektedir
(AATTUT, 2010). Bu calismada, EI degerleri 1050-
1150 uScm! arasinda tespit edildiginden Kehli deresi
El agisindan I1. sinif su sinifa girmektedir. El agisidan
tuzluluk simiflar1 Cizelge 1°de verilmistir.

Ei (uSem™) Tuzluluk sinifi
0-250 Az tuzlu Cl1
250-750 Orta tuzlu C2
750-2250 Fazla tuzlu C3
>2250 Cok fazla tuzlu C4
Cizelge 1’e gore calismamizda  EI  ise hassas olarak ifade edilmektedir. Bu ¢alismada,
konsantrasyonlar1 1050-1150 pS cm' arasinda  Kehli deresinin TCM konsantrasyonlart 500-1000

tespit edildiginden Kehli deresinin tuzluluk sinifi
C3 olarak belirlenmistir.

Sulama suyunda kullanilmasi1 diisiiniilen
Kehli deresinin en yiiksek TCM konsantrasyonu
10. hafta 980 mg L-' olarak, en diisik TCM
konsantrasyonu 1. hafta 580 mg L' olarak tespit
edilmistir. Sulama suyu olarak kullanilacak sularin
TCM konsantrasyonu <500 mgL-' olan sular I.
sinif su, 500-2000 mg L arasinda olan sular II.
sinif su ve >2000 mg L' olan sular III. sinif su
olarak siniflandirilmaktadir (AATTUT, 2010). Bu
calismada, TCM konsantrasyonlar:1 580-980 mg L-!
arasinda yer aldigindan Kehli deresi TCM agisindan
su kalitesi II. sinif su olarak belirlenmistir.

EBAAT ¢ikis sularinin verildigi Kehli deresinin
sulama suyu olarak kullanilmas1 halinde, bitkilerin
tuzluluga olan hassasliklarinin da g6z Oniinde
bulundurulmasi gerekmektedir. Bitkilerin tuzluluga
olan hassasliklari TCM konsantrasyonuna bagh
olarak degismektedir. TCM konsantrasyonu >2000
mg L' ise bitkiler tuzluluga toleransli, 1500-2000
mg L arasinda ise orta toleransli, 1000-1500 mg L!
arasinda ise orta hassas, 500-1000 mg L' arasinda
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mg L' arasinda degerler aldigindan hassas bitki
tirleri su sekilde siralanabilir; tarla bitkilerinden
fasulye, sebzelerden havug ve sogan, meyveli
agaclardan badem, kayisi, bdgiirtlen, portakal,
seftali, erik ve ¢ilektir.

SAR (Sodyum Adsorpsiyon Orani)

Sodyum adsorpsiyon orani, toprak biinyesindeki
suda ve sulama suyunda sodyumun baskin iyon
oldugu durumu gostermektedir. Yiiksek sodyumlu
durumlarda, toprak  partikiilleri  birbirinden
ayrilmaktadir. Bu durumda, topraktaki porozite
azalmakta ve biiyiik bosluklar tikanmaktadir.
Boylelikle, su ve havanin toprak igine niifuzu
engellenmektedir. SAR, suyun sodyum (veya
benzer alkaliler) agisindan zararliliginin bir dl¢iisii
olarak kullanilmakta ve asagidaki esitlik yardimiyla

hesaplanmaktadir (AATTUT, 2010).

Na

/Ca+Mg
2

SAR= (1)
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Bu ifadedeki, Na, Mg ve Ca konsantrasyonlarimeq ile Esitlik 1’e gore hesaplanan SAR degerleri Cizelge
L cinsindendir. EBAAT g¢ikis sularinin verildigi Kehli ~ 2’de verilmistir.
deresinde tespit edilen Na, Ca ve Mg konsantrasyonlari

Cizelge 2. EBAAT ¢ikis sularinin verildigi Kehli deresinde hesaplanan SAR degerleri

Su Kalite Parametresi

Zaman

Na*(mek L) Ca*? (mek L) Mg (mek L) SAR
1. hafta 2.8 3.6 2.0 1.67
2. hafta 3.6 3.9 23 2.03
3. hafta 4.8 3 3.5 2.63
4. hafta 3.1 4.6 3.0 1.58
5. hafta 4.5 4.9 3.8 2.18
6. hafta 4.0 32 3.8 2.14
7. hafta 3.0 4.1 33 1.54
8. hafta 33 3.85 3.0 1.77
9. hafta 1.9 4.15 43 0.93
10. hafta 3.3 4.4 23 1.82
11. hafta 2.9 4.2 2.8 1.53
12. hafta 3.5 3.8 33 1.88

Cizelge 2’ye gore, EBAAT c¢ikis sularinin verildigi SAR ve El’in topraktaki infiltrasyon iizerindeki

Kehli deresinde en yiiksek SAR degeri 3. hafta 2.63  etkisi, Sekil 4’de gosterilmistir.
olarak, en diisiik SAR degeri ise 9. hafta 0.93 olarak

belirlenmistir.
30 30
R infiltrasyonda Infiltrasyonda
25F  ciddi bir azalma Ot dereceds 75 -
20t 20 A
~
15 infiltasyonda (i 15
azalmayok

10 -

10}
5 .
5 » 0 .i ml ’ T T 1
§ 1 | 0 1 9 3 4 5
0 1 2 3 4 5 . ;
Suyun tuzluiugu;, EG.. d&im Suyun tuzlulugu (EIw) dS/m
(a) Mevzuatta belirlenen degerler (b) Calismamizda tespit edilen degerler

(Atiksu Aritma Tesisleri Teknik Usuller Teblig)

Sekil 4. SAR ve El’nin topraktaki infiltrasyon iizerindeki etkisi
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SAR ve El degerleri grafige gegirildiginde 3 farkli
durum s6z konusu olmaktadir. Bunlar, infiltrasyonda
ciddi bir azalma, orta derecede azalma ve azalma yok.
SAR ve El’nin bilinmesi ile topraktaki sizma problemi
konusunda bilgi sahibi olunabilmektedir. Sekil 4’¢
gore, EBAAT c¢ikis sularinin verildigi Kehli deresinin
sulama suyu olarak kullanilmasi durumunda Kehli
deresinin toprak infiltrasyonu {izerine olumsuz bir

etkisinin olmayacagi belirlenmistir.

Ozgiil Tyon Toksisitesi

Sulama suyu olarak kullanilacak olan EBAAT ¢ikis
sularinin verildigi Kehli deresinde 6zgiil iyon toksisitesi
arastinlmistir. Ozgiil iyon toksisitesi icerisinde yer
alan Na ve Cl konsantrasyonlar1 sulama yapilacak
olan alanlarin yiizey sulamasi ve damla sulama yapilip
hakkinda bilgi Bu
calismada tespit edilen Na ve Cl konsantrasyonlarinin

yapilamayacagi vermektedir.

haftalara gore degisimleri Sekil 5°de verilmistir.

140
120
100
80
60
40
20

Na* (mgL-)

5

6
Zaman (hafta)

10

11

7 8 12

(@)

o

5

btk

6
Zaman (hafta)

7 8 10 11 12

(b)

Sekil 5. Na ve Cl konsantrasyonlarinin degigimi

146

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.



Elazig Belediyesi Atiksu Aritma Tesisi Cikis Sularinin Verildigi Kehli Deresinin Sulama Suyu Olarak Kullanilabilirliginin Degerlendirilmesi

Sekil 5 degerlendirildiginde yiizey sulamasi i¢in
Na konsantrasyonlart <3 mg L' ise kullaniminda zarar
derecesi yok, 3-9 mg L' arasinda ise kullaniminda
zarar derecesi az-orta, >9 mg L' ise kullaniminda
zarar derecesi tehlikeli olarak degerlendirilmektedir
(Sekil 5a). Damla sulama i¢in Na konsantrasyonlari
<70 mg L' ise kullamminda zarar derecesi yok, >70
mg L' ise kullaniminda zarar derecesi tehlikeli olarak
degerlendirilmektedir (AATTUT, 2010). Bu ¢alismada,
Kehli deresinin Na konsantrasyonlart 44-120 mg L-!
arasinda degismektedir. Kehli deresinin Na agisindan
sulama suyu tehlikeli olarak siniflandirilabilir. Kehli
deresinin Cl konsantrasyonlari incelendiginde yiizey
sulamasi i¢in klor konsantrasyonu <140 mg L ise
kullaniminda zarar derecesi yok, 140-350 mg L
ise kullaniminda zarar derecesi az-orta ve >350
mg L' ise kullaniminda zarar derecesi tehlikeli
olarak siniflandirilmaktadir. Damla sulama igin
klor konsantrasyonu <100 mg L' ise kullaniminda
zarar derecesi yok, >100 mg L' ise kullaniminda

zarar derecesi tehlikeli olarak smiflandirilmaktadir
(AATTUT, 2010). Bu calismada, Kehli deresinin CI
konsantrasyonlarinin 58-111 mg L' arasinda degistigi
tespit edilmistir. Bu nedenle, CI agisindan sulama suyu
yiizey sulamasinda kullanilabilir.

Geri kazanilmis sudaki birgok iyon, yiiksek
konsantrasyonlarinda bitki iizerinde birikebilmektedir.
Sodyum ve kloriir bunlarin baglicalaridir. Sodyum
toksisitesi, yapraklara zarar vermektedir. Bu durum,
avokado ve baz1 meyve agaclarinda (kayisi, kiraz,
seftali) gozlemlenmistir (AATTUT, 2010). Kloriir de
benzer sekilde zarar vermektedir. Kloriiriin etkisi daha
¢ok kavak gibi agaglarda olmaktadir. Sebze ve tarla
bitkileri, SAR degeri ¢ok yiiksek degilse, sodyum ve
kloriirden etkilenmemektedir.

Sulama suyunda bulunan sodyumun degisik
bitkiler i¢in tolerans1 Cizelge 3’de, degisik bitkilerin
yapraklarma zarar veren kloriir konsantrasyonlari
Cizelge 4’de verilmistir (AATTUT, 2010).

Cizelge 3. Degisik bitkilerin sulama suyunda bulunan sodyuma tolerans: (AATTUT, 2010)

Toleransi SAR degeri | Bitki Durum

Yaprak doken meyve agaglari,
Cok hassas 2-8 wuruncgiller, avokado Yaprakta yanma
Hassas 8-18 Fasulyeler Biiyiimenin engellenmesi, bodur kalma
Orta toleransh 18-46 Yonca, yulaf, piring N}xt{lent Ve toprak yap 1s1.ndan dolay1

biiyiimenin engellenmesi ve bodur kalma

Toleransh 46-102 Bugday, kaE).a yonca, arpa, dgmates, seker Z.'(.lyll'f top'flrak yaplsmdag dolay1

pancari, degisik ¢imen tiirleri biiyiimenin engellenmesi ve bodur kalma

Cizelge 3 degerlendirildiginde, calismamizda
elde edilen SAR degerleri 2-8 arasinda yer aldigindan
sodyuma toleransli bitki tiirleri ¢ok hassas ve yaprak

doken meyve agaclari, turuncgiller ve avokado olarak
belirlenmistir.

Cizelge 4. Bitkilerin yapraklarina zarar veren kloriir konsantrasyonlar1 (AATTUT, 2010)

Hassashk Kloriir konsantrasyonu, mg L Etkilenen bitki

Hassas 178 > Badem, kayisi, erik

Orta hassas 178-355 Uziim, biber, patates, domates

Orta toleransh 355-710 Kaba yonca, arpa, misir, salatalik

Toleransli 710 < Karpalza}har, pamuk, susam, sorgum, seker pancari,
aygicegl
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Bu ¢aligmada Kehli deresinin Cl konsantrasyonlari
<178 mg L' oldugundan hassaslik hassas olarak ve
etkilenen bitki tiirleri badem, kayisi ve erik olarak
belirlenmistir.

RSC (Kalict1 Sodyum Karbonat Orani)

EBAAT c¢ikis sularinin verildigi Kehli deresinde
kalici sodyum karbonat degerleri hesaplanmis ve

Cizelge 5. Kehli deresi i¢in hesaplanan RSC degerleri

Cizelge 5’de verilmistir. Kalic1 sodyum karbonat degeri
asagidaki esitlikle hesaplanmaistir.

RSC =(CO;” + HCO; )—(Ca™ + Mg™™) (2)

Siniflar
ﬁg;n Hesaplané}?l?S C (meq 1. S:}IZ giyi) 21s12nslf 2(.(?Sr(t)a) 3.smif (;1;’%[(1)[1 degil)
(S1) (S2) (S3)

1 1.1

2 1.15

3 1.21

4 1.72 X
5 2.21 X
6 1.8 X
7 1.9 X
8 1.65 X
9 1.94 X
10 1.7 X
11 1.72 X
12 1.76 X

Cizelge 5’e gore Kehli deresinde hesaplanan RSC
degerleri 1. hafta, 2. hafta ve 3. hafta i¢in 1. Sinif olarak,
diger haftalar i¢in 2. Smif olarak belirlenmistir.

SONUC

Bu ¢alismadan elde edilen veriler Kehli deresinin
sulama suyu olarak kullanilabilecegini ve sulanan
alanlarda hangi tir {rlinlerin yetistirilebilecegini

gostermistir. Buna gore;

* Kehli deresinin sulama suyu olarak kullanilmas1
durumunda, bitkilerden fasulye, sebzelerden havug ve
sogan, meyveli agaclardan badem, kayisi, bogiirtlen,

portakal, seftali, erik ve ¢ilegin sulanabilecegi
belirlenmistir.
148

* Atiksu aritma tesisi ¢ikis sularinin verildigi Kehli
deresi sulama suyu olarak kullanilirsa infiltrasyon
iizerine yiizeysel suyun bir etkisinin olmadig1 tespit
edilmistir.

* Klor konsantrasyonlar1 incelendiginde Kehli
ylizey kullanilabilecegi
belirlenmistir.

deresinin sulamasinda

* Calismamizda elde edilen SAR degerleri 2-8
arasinda yer aldigindan sodyuma toleransh bitki tiirleri
¢ok hassas ve yaprak doken meyve agaglari, turunggiller
ve avokado olarak belirlenmistir.

* Calismamizda Kehli deresinin hassaslik derecesi
hassas ve etkilenen bitki tiirleri badem, kayisi ve erik
olarak belirlenmistir.
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Farkh Besleme Yontemlerinin Hindilerde Canli Agirhik ve Canh
Agirlik Artisina Olan Etkilerinin Belirlenmesi

Hakan INCT', Biinyamin SOGUT!, Tugay AYASAN?, Senol CELIK', Turgay SENGUL!

OZET: Bu ¢alismada, degisik sartlarda yetistirilen hindilerin canli agirlik ve canli agirhik artisi iizerinde besleme
yontemlerinin etkisinin tespit edilmesi amaglanmistir. Denemede hindiler kesif yemle besleme, digerleri de % 50
kesif yemle besleme ve merada besleme olmak iizere ii¢ gruba ayrilmis ve 18 hafta siireyle de besiye alinmistir.
Besi donemi sonunda canli agirlik ortalamalar1 yemle beslenen, % 50 yemle beslenen ve merada beslenen gruplar
i¢in sirasiyla; 10714 282, 9260+ 186 ve 7652+ 164 g olarak elde edilmis; ortalamalar arasi farkliliklar da
istatistiki olarak 6nemli bulunmustur (P<0.01). Hindilerde ilk 6 haftada besleme yontemlerine gore canli agirlik
ve canlt agirlik artislarinda 6nemli farklilik olmamigtir (P>0.05). 8. haftadan itibaren besleme yontemlerine gore
hem canli agirliklarda hem de canli agirlik artislarinda istatistiki olarak onemli farklilik olusmustur (P<0.01).
Canli agirhik artislarindaki farkliliklar 8., 12., 14. ve 18. haftalarda yemle beslenen-merada beslenen ve % 50
yemle beslenen-merada beslenen gruplar arasinda; 10. haftada tiim besleme yontemleri arasinda ve 16. haftada %
50 yemle beslenen-merada beslenen gruplar arasinda 6nemli bulunmustur (P<0.05; P<0.01). Arastirma sonunda
besleme yontemlerinin hindilerde canli agirlik ve canli agirlik artisina olan etkilerinin 8. haftadan itibaren 6nemli
etki yaptig1 saptanmustir.

Anahtar Kelimeler: Canli agirlik, hindi, yemleme yontemi

Effect of Different Feeding Methods on Live Weight and
Live Weight Gain in Turkeys

ABSTRACT: In this study, to determine the effects of feeding method on body weight and body weight gain of the
turkeys reared under different conditions was subjected. The turkeys were fed by commercial feed, 50 % forage and
feed on pasture for 18 weeks. At the end of the fattening period, average live weight of commercial, 50 % forage and
feed on pasture were found as 10714 & 282, 9260 & 186 and 7652 + 164 g, respectively, and the differences among
the means were significant (P<0.01). The mean differences of live weight and live weight gain at the first 6 weeks
were not significant for feeding methods (P>0.05). Differences in live weight were found statistically significant
between groups (P<0.01). Differences in live weight were found statistically significant among all feeding methods
at 10-18 week old turkey (P<0.01). Mean differences in live weight gain were found significant between forage
feed- fed on pasture in eighth, twelfth, fourteenth and eighteenth weeks (P<0.05; P<0.01). Differences in live
weight gain were found significant among all feeding methods in tenth week. The mean differences in live weight
gain were significant between forage fed and 50 %-fed on pasture in sixteenth week. As a result, different feeding
methods had significant effect on live weight and live weight gain at 8th week of age and thereafter.

Keywords: Feeding method, live weight, Turkey
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GIRIS

Diinya niifusu hizli bir sekilde artik¢a, beslenme
sorununun 6nemi daha iyi anlasilmaktadir. Bu durum
yeni kaynaklar arastirilmasit ve alternatif besin
maddelerine yoOnelik c¢alisma yapilmasini zorunlu
kilmigtir. Tiirkiye’de hayvansal protein kaynaklarina
alternatif olabilecek kanatli yetistiriciligi icinde
tavuk ve 6zellikle hindi yetistiriciligi protein agiginin
kapatilmasi i¢in 6nemlidir. (Anonim, 2015).

Diinyanin pek ¢ok iilkesinde hindi yetistiriciligi
onemli ekonomik degere sahip bir sektor haline
gelmistir. Diinyada yayginlasan saglikli beslenme
uygulamalarinda diisiik kolesterol ve yag orani ile
hindi tercih edilen bir besin olmustur. Hayvansal
protein agiginin oldugu Tiirkiye’de hayvansal gida
iretiminin hizla artirilmasi gerekmektedir. Diinya
standartlarina gore saglikli bir beslenme i¢in 70 kg
olan bir insanin giinde 70 gr protein almasi ve bunun
yarisinin hayvansal protein olmasi gerekmektedir
(Yildirim, 2004).

Diinyada toplam hindi sayis1 464 614 100°diir.
Diinyaiilkeler siralamasinda hindi sayisi1bakimindan,
ABD 240 000 000 adetle ilk sirada yer alirken, Sili
32 000 000 ile ikinci, Brezilya 28 900 000 ile ii¢iincii
durumdadir. Tiirkiye ise 2 761 000 adet hindi say1s1
ile diinyada 18. sirada bulunmaktadir (FAO, 2013).

TUIK verilerine gore Tiirkiye’de hindi sayisi
2014 yilinda 2 990 000 adet olmustur. 2014 yili
itibartyla Tirkiye’de hindi yetistiriciliginde ilk
sirayt 510 713 adet olarak Manisa almistir. Bolu
324 908 adet ile ikinci, Izmir 323 178 adet ile
ticlincii  olmustur. Bu illeri sirasiyla Sakarya,
Balikesir ve Sanliurfa illeri izlemistir. En az hindi
yetistiriciliginin yapildig1 iller ise sirasiyla Artvin,
Rize ve Trabzon’dur (TUIK 2014a; TUIK 2014b).

Hindi yetistiriciligi, baz1 iilkelerde hayvansal
protein iiretiminde 6nemli bir kaynaktir. Tiirkiye’de
ise modern anlamda hindi yetistiriciligi yeni bir
hayvancilik koludur (Celen ve Testik, 1996).

Hindi yetistiriciligi i¢in yeterli miktarda yemin
temin edilmesi ve yeterince meradan yararlanmasi
gerekmektedir. Mac Leod et al.,, (1993), uzun
siireli yem sinirlamasimmin etlik piliglerde yem
metabolizmasinin azalmast ve viicut agirliginin
diismesiyle sonug¢landigini bildirmiglerdir. Mc
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Govern et al., (1994), smirli beslemenin etlik
piliclerde asitesin goriilme oranini diislirdiigiinii,
bununla birlikte canli agirlikta da azalmaya neden
oldugunu bildirmislerdir.

Ayasan ve ark., (2000), Japon bildircinlarin
yemlerinde smirli yemleme uygulamasinin yem
tiketimi ile yemden yararlanma oranini Onemli
Olgiide etkiledigi (P<0.05); buna karsilik canli agirlik
artis1 ile karkas oOlgiitlerinin, yem kisitlamasindan
istatistiki (P>0.05) tespit
edilmistir.

olarak etkilenmedigi

Hindilerin birim canli agirlik artis1 igin
tilkettikleri yem miktar1 etlik piliglerden daha
fazladir. Artan liretim maliyeti ile birlikte hindilerin
Ancak
hindilerin mera ve anizlardan yararlanmasi1 bir

blciide yem giderlerini diisiiriir (Ozkan ve Bulgurlu,

yliksek fiyatlarla satilmasini gerektirir.

1988). Hindilerin giinde 8 saat merada otlatilmasiyla
entansif gruba gore yem tiiketiminde dnemli dlgiide
azalma goriilmesi yar1 entansif yetistirme seklinin
daha ekonomik bir yetistirme sekli olabilecegini
Yari
hindileri anizlarda ve kira¢ arazilerde giin boyu
otlatmak yerine hindilerin kaliteli, besleyici ve
vitamin ihtiyaclarin1 6nemli O6lgiide karsilayacak

gostermektedir. entansif yetistirme sekli,

bir bitki kompozisyonuna sahip ve uzun dénemde
yesil kalan meralarin tesis edilmesi daha ekonomik
olabilir (Ozer ve Ozbey, 2013). Hindilerin merada
beslenmesi ile yaklagik %30-40 oraninda bir yem
tasarrufu saglanmaktadir (Tiirkoglu ve ark., 2005).

Hindilerin beslenmesinde serbest ve simirh
yemleme yontemleri uygulanmaktadir. Sinirh
yemleme yontemlerindeki en 6nemli potansiyel,
yemden tasarruf saglanmasi nedeniyle Onemli
ekonomik yarar elde edilebilmesi ve hayvanlarda
geciken  gelismenin yaslarda  telafi
edilebilmesidir (Tasdoner ve Ozkan, 1999).
Hindilere uygulanacak sinirli besleme oraninin

ileriki

ad libitum beslemenin %14’ii agmamasinin, canli
agirlik kazancinin diismemesi agisindan yararh
olacagi diistiniilmektedir (Cetin ve ark., 2001).

Bu c¢alismanin farkli  besleme

yontemlerinin cesitli yaslara gore hindilerde canli

amaci,

agirlik ve canli agirlik artigi lizerinde etkisinin
arastirilmasidir.
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MATERYAL VE YONTEM
Materyal

Bu arastirma, Bingdl Universitesi Ziraat
Fakiiltesi Zootekni Bolimii’ne ait kanatli hayvan
initesinde yuritiilmiistiir. Arastirmada her grupta
27 hayvan olmak iizere, toplam 81 adet 18 haftalik
hindi kullanilmigtir. Hindiler biri kontrol grubu olmak
lizere toplam 3 gruba boliinmiistiir. Kontrol grubu,
sadece yemle beslenirken, ikinci grup % 50 yem,
% 50 meradan beslenen hayvanlar ve ti¢lincli grup
da meradan beslenen hayvanlardan olusmustur. Her
grup kendi icerisinde 9 hayvandan olusan 3 tekerriir

grubuna boliinmiistiir.

Rasyonlar kuru madde, enerji ve diger besin
maddeleri bakimindan hindilerin yaklasik ihtiyaglarini
sekilde
gruplarinin yem karmalari, yem hammaddelerinin

karsilayabilecek diizenlenmis, deneme
ham besin maddesi analiz sonuglarina gore; hindilerin
besin maddesi gereksinimleri, NRC (1983) normlari
dikkate alinarak hazirlanmigtir. 1-8 haftalar arasi
palazlara % 28 proteinli hindi palazi yemi verilmistir.
Hindiler ilk haftadan sonra gruplara ayrilarak; 1. Grup
tamamen icerde ve entansif yetistirme sartlarina gore
beslenmis, 2. Grup tamamen digsarda ve merada ilave
olarak 1. Grubun tiikettigi yemin % 50 si verilmis,
3. Grup ise tamamen digarida ve mera sartlarinda
beslenmis, ilave yem verilmemigtir. Hindiler ilk 8
hafta igeride beslendikten sonra mera gruplari 8. Hafta
sonunda mera sartlarinda yetistirilmistir.

Yontem

Canli agirlik tizerinde kontrol (birinci), ikinci ve
ticlincii gruplar bakimindan gruplar arasinda farklilik
olup olmadig1 tesadiif parselleri deneme tertibinde
varyans analizi (ANOVA) ile ger¢eklestirilmistir
(Montgomery, 2001). Farkliligin hangi gruplardan
kaynaklandigr Tukey coklu karsilastirma testi ile
belirlenmistir (Larsen and Marx 2001).

Yapilan varyans analizinde asagidaki matematik
model kabul edilmistir (Mendes, 2012).

Yij=u+ai+8ij, i=1,2,...k; j=1,2,..,r
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Burada;

Y.

ij
u = genel popiilasyon ortalamasi, O, = i. grubun etkisi,

= 1. grupta j. deney birimine ait gézlem degeri,

Sij= deneme hatasidir.

Tukey test istatistigi,

T=Q ., VHKO/M

seklinde hesaplanmistir (Yildiz ve Bircan, 2012).
Burada; k: grup sayisi, Q': tablo degeri, HKO: hata
kareler ortalamasi, n: tekerriir sayisidir. f: Hata serbestlik
derecesidir. Istatistik analizlerinin uygulanmasinda
SPSS bilgisayar paket programlarindan yararlanilmistir.

BULGULAR VE TARTISMA

Aragtirmada hindilerde viicut agirliklart igin
tanimlayici istatistikler asagida verilmistir (Cizelge
1). Cizelge 1’de goriildiigii gibi, canli agirhik 4
haftalik hindilerde 654-719 gr arasinda olurken, 6
haftalik hindilerde 1555-1626 gr, 8 haftalik hindilerde
2941-3151 gr, 10 haftalik hindilerde 3145-4766
gr, 12 haftalik hindilerde 4029-6198 gr, 14 haftalik
hindilerde 4832-7581 gr, 16 haftalik hindilerde 6974-
9535 gr ve 18 haftalik hindilerde de 7652-10714 gr
arasinda goriillmiistiir.

Cizelge 1 dikkatli
10. haftadan itibaren sadece yemle beslenen hindi

incelendiginde, ozellikle
grubunun diger hindilerden daha fazla canli agirliga
sahip oldugu gorilmistiir. Belirlenen canli agirlik
degerleri Karaca ve ark., (1991), Sengiil ve Cetin
(2002), Ozugur ve Karaman (2006)’nin ¢alismalarinda
elde ettigi degerlerden farkli bulunmustur. 4. hafta
canli agirhik artisi 3. grupta 462 gr ile en yiiksek
bulunurken; bu durum 8.haftadan sonra kontrol
grubunun lehine degisim gostermistir. 10. Haftada
3. Gruptaki canli agirlik kazanci eksiye diismiistiir.
Deneme sonunda en yiiksek canli agirlik artigi 1180
gr ile kontrol grubunda; en diisiik canli agirlik artist
da 677 gr ile sadece mera ile beslenen 3.gruptan elde
edilmisgtir.

Hindilerde  gruplara gore canl
ortalamalarina iligkin varyans analizi (ANOVA) testi

sonuglar1 Cizelge 2’°de sunulmustur.

agirhik
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Cizelge 2°de 4 ve 6 haftalik hindilerin canli  haftalik yastaki hindilerde canli agirliklar ve canlh
agirliklarinda ve canli agirlik artislarinda besleme — agirlik artiglart hangi besleme yontemleri olursa olsun
yOntemlerine gore ortalama agirhik farki istatistik  istatistiki olarak 6nemli farklilik géstermemistir.
olarak Onemsiz bulunmustur (P>0.05). Yani ilk 6

Cizelge 1. Deneme gruplarina ait hindilerde canli agirlik ve canli agirlik artisi (g)

Canli agirlik Canli agirlik artisi

Hafta Grup X + S, X+ S¢
Kontrol 654+ 20 427+ 18

4 2 702 £21 461+ 15
3 719+ 21 462+ 17

Genel 692+ 12 450+ 10

Kontrol 1555+ 43 901 £ 30

6 2 1563 £ 48 861 % 30
3 1626 £ 47 906+ 30

Genel 1581 £ 26 889+ 17

Kontrol 2041+ 76 1386+ 39

8 2 2889+ 74 1326+ 35
3 3151+ 72 1525+ 48

Genel 2094 + 44 1412+ 25

Kontrol 4766+ 117 1826+ 59

10 2 352173 632 %33
3 3145+ 64 -6+ 37

Genel 3811£92 817+ 89

Kontrol 6198+ 177 1432+ 79

12 2 5005 % 102 1484 + 47
3 4029+ 78 884 + 43

Genel 5078 £ 122 1267 £ 45

Kontrol 7581+ 209 1383+ 105

14 2 6388 =128 1383+ 49
3 4832+ 122 803X 66

Genel 6267 £ 155 1190 + 54

Kontrol 95354261 1953+ 138

16 2 8037+ 155 1649 £ 58
3 6974+ 151 2142+ 62

Genel 8182+ 162 1915+ 58

Kontrol 10714 % 282 1180+ 106

18 2 9260+ 186 1223+ 71
3 7652 % 164 677+ 37

Genel 9209 + 187 1027+ 52

)_( : Canli agirlik ortalamasi ve agirlik artist ortalamasi (g), S : Standart hata, N: Hindi sayis1, Kontrol, 1.grup: Sadece yemle beslenen grup, 2: % 50
yem grubu, 3: Mera grubu
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Cizelge 2. Cesitli yaslardaki gruplarda hindilerde canli agirliga ve canli agirlik artigina ait varyans analizi sonuglari

Canli agirlik (g) Canli agirlik artis1 (g)

Yas (hafta) F P F P
4 2.737 0.071 1.436 0.244

6 0.725 0.488 0.697 0.501

8 3.507 0.035 6.170 0.003

10 93.635 0.000 430.545 0.000

12 74.235 0.000 32.158 0.000

14 76.270 0.000 18.817 0.000

16 43.123 0.000 7.111 0.001

18 49.987 0.000 15.589 0.000

8, 10, 12, 14, 16 ve 18 haftalik hindilerin canh
agirliklarinda besleme yontemlerine gore ortalama canli
agirhik fark: istatistik olarak da 6nemli bulunmustur
(P<0.05 ve P<0.01). Kisaca besleme yontemleri
hindilerde canli agirlik {izerinde 8. haftadan itibaren

etkili olmustur. Yetistirme sistemlerinde hangileri
arasinda 6nemli fark oldugunu belirlemek igin ¢oklu
karsilastirma testlerinden Tukey testi yapilmis ve elde
edilen sonuglar Cizelge 3’te gosterilmistir.

Cizelge 3. Hindilerin canl1 agirligina ve canli agirlik artisina ait Tukey testi.

Canli agirlik. Yasglar (hafta)

4 6 8 10 12 14 16 18
kontrol-2  kontrol-2 kontrol-2 kontrol-2** kontrol-2** kontrol-2** kontrol-2** kontrol-2**
kontrol-3  kontrol-3 kontrol-3 kontrol-3** kontrol-3** kontrol-3** kontrol-3** kontrol-3**

2-3 2-3 2-3* 2-3%* 2-3%%* 2-3%* 2-3%* 2-3%*
Canli agirlik artis1. Yaglar (hafta)

4 6 8 10 12 14 16 18
kontrol-1  kontrol-1 kontrol-1 kontrol-1** kontrol-1 kontrol-1 kontrol-1 kontrol-1
kontrol-2  kontrol-2 kontrol-2* kontrol-2** kontrol-2** kontrol-2** kontrol-2 kontrol-2**

2-3 2-3 2-3* 2-3%* 2-3%* 2-3%* 2-3%* 2-3%*

*: P<0.05, **: P<0.01, Kontrol, 1.grup: Sadece yemle beslenen grup, 2: % 50 yem grubu, 3: Mera grubu

Tukey testi sonuglarina gore, 8 haftalik hindilerde
% 50 yem ve merada beslenen hindilerle, merada
beslenen hindilerin canli agirlik ortalamalar1 arasindaki
fark istatistiksel olarak dnemli bulunmustur (P<0.05).
Denemede ayrica 10, 12, 14, 16 ve 18 haftalik hindilerde
biitlin  yetistirme sistemlerine goére canli agirlik
ortalamalar1 farkinin istatistiksel olarak 6nemli oldugu
da goriilmiistiir (P<0.01). Burada yetistirme sistemlerinin
canli agirlik lizerinde 6nemli etki yaptig1 anlagilmaktadir.
En yiiksek canli agirlik ortalamasina sahip hindiler
yemle beslenen hindilerdir. Merada beslenen hindiler ise
en diisiik canli agirliga sahip hindilerdir. Burada yemin
kaliteli olmasi, etkili olmustur.

Merada alternatif otlarn olmamasi ve sadece
mevcut otlarla beslemenin canli agirlia dogrudan
etkisinin daha az olacagi diisiiniilebilir. Ancak ekonomik
giderlerin daha az olmasi nedeniyle baz1 yetistiriciler
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tarafindan merada besleme yontemi diisliniilebilir.
Yemle beslemenin ekonomik gideri daha fazla olmasina
ragmen bu ydntemle beslenen hindilerin canli agirligi
daha yiiksektir. Canli agirlik fazla oldugundan yem
masrafi hayvanlarin kesiminden ve satisindan elde
edilen kazangtan diisiildiiglinde hesaplanan net karin
belirlenmesi gerekir. Ekonomik gideri fazla olan yemde
beslenen yliksek canli agirliktaki hindilerden saglanan
kazang, merada beslenen diisiik canli agirhiktaki
hindilerin satigindan saglanan kazangtan daha fazla ise
yemde besleme yontemi tercih edilen yontem olabilir.
12-18 haftalik yasl hindilerde % 50 yemle beslenen-
merada beslenenler arasindaki canli agirlik artis1 farki
istatistiki olarak énemli bulunmustur (P<0.01). 12, 14
ve 18 haftalik yasli hindilerde yemde beslenen-merada
beslenenler arasindaki canli agirlik artigi farki istatistiki
olarak onemli bulunmustur (P<0.01).
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Oztiirk ve Isik (1999), bilyiitme déneminde
uygulanan sinirli yemlemenin hindi palazlarinda canli
agirhk artis;, yem tliketimi ve yemden yararlanma
uizerine etkisini arastirdiklar1 c¢alismalarinda, simnirh
yemleme canli agirlik artisini olumsuz etkilemis, 2
hafta siirli yemleme 4 hafta smirli yemlemeye gore
daha az canli agirlik kaybina neden olmustur. Sengiil
ve ark., (1999), entansif ve yar1 entansif sartlarda,
16 haftalik besi donemi boyunca yetistirilen Bronz
hindilerin canli agirliklar1 arasindaki farkliliklar
Onemsiz diizeyde saptamislardir. Elde edilen bu bulgu
bu calismadaki sonuclardan farkli bulunmustur. Ozer
ve Ozbey (2013), entansif ve yar1 entansif sartlarda,
beyaz ve bronz hindilerin 8.-19. haftalik yaslarda canli
agirhik arasindaki farkliliklart 6nemli bulmuslardir. Bu
sonu¢ ¢aligmadaki sonuglarla uyum igindedir.

SONUC

Bu arastirmada farkli besleme yoOntemlerinin
hindilerde canli agirlik ve canli agirlik artis1 {izerinde
etkisi aragtirnlmistir. Besleme yontemlerinin canli
agirlik ve canli agirlik artiglart tizerinde istatistiki olarak
onemli etki yaptig1 goriilmiistii. Bu 6nemli etki hem
canli agirlikta hem canli agirlik artiginda ilk 6 haftada
gerceklesmezken, 8. haftadan itibaren ortaya ¢ikmustir.
Bir basgka deyisle 3 farkli besleme yontemi hindilerin
canli agirliginda ve canli agirlik artisinda 8-18 haftalik
yaslarda istatistik olarak 6nemli farklilik géstermistir. 8
haftalik yasta hindilerde sadece % 50 yemle beslenen-
merada beslenen gruplarin canli agirliklar1 arasinda
onemli farklar bulunurken, 10-18 haftalik yastaki
hindilerde tim besleme gruplarin canli agirliklar
arasindaki farklar 6nemli bulunmustur. Sonug olarak
farkli besleme yontemlerinin hindilerde canli agirlik ve
canli agirlik artigina 8. haftadan sonra istatistiki olarak
onemli etki yaptig1 ortaya ¢ikmustir.
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Bingol Ili Manda Yetistiriciliginin Sorun ve Coziim Onerilerinin
Yetistirici Goziiyle Degerlendirilmesi

Gokge OZDEMIR!, Ayhan OZDEMIR?

OZET: Bu calisma, Bingél ili manda yetistiriciliginin yapisal ve teknik 6zelliklerini ortaya koymak, yetistirici
gbzlinde manda yetistiriciliginin sorunlari, beklentileri ve ¢oziim onerileri ile yetistiriciligin gelecegine yonelik
diistincelerini belirlemek amaciyla yapilmistir. Arastirma materyalini, Bingol ili merkez ilceye bagli manda ye-
tistiricilerinin agirlikli olarak bulundugu 5 kdyde toplam 51 isletme sahibi ile yiiz yiize yapilan anketlerden elde
edilen veriler olusturmustur. Calismada elde edilen verilere gore, katilimcilarin %97.9’u manda yetistiriciliginden
memnun oldugunu ve ¢ocuklarina da manda yetistiriciligini tavsiye ettiklerini (%80) ifade etmislerdir. Isletme
sahipleri, manda yetistiriciliginin sorunlarint “Yem fiyati yiliksek”, “Para yok™ ve “Hibe ve kredi destegi olmadig1”
seklinde siralayarak, sorunlarinin giderilmesi igin yetkililerden ¢6ziim beklemektedirler. En 6nemli beklentilerinin
ise “Damizlik hayvan verilsin”, “Uriinlerin pazarlama imkénlar1 arttirilsin” ve “Kredi verilsin” seklinde ifade et-
mislerdir. “Manda yetistiriciligi karli hale getirilebilir mi?” sorusuna katilimcilarin %95.9°u evet cevabini vererek,
¢ozlim Onerisi olarak ise katilimcilarin %54.9’u pazar fiyatlariin artirtlmasi, %23.9’u yem ve damizlikta kredi
artirilmasi, %15.9’u mera alanlarimin arttirilmasi ve %5.3’1 ise siirii genetigi iyilestirilmesi gerektigini vurgulamis-
lardir.Sonug olarak, katilimcilarin tamamina yakininin manda yetistiriciliginden memnun olmalari, bu yetistiriciligi
cocuklarina tavsiye etmeleri, organik {iretime goniillii ve manda {iriinlerin 6nemi ve kalitesinin farkinda olduklar1
tespit edilmistir. Bingdl ili 6zelinde manda yetistiriciliginin gelistirilebilmesi i¢in yetistiricilere organik yetistirici-
lik imkanlar1 kullanma ydniinde tesvik edilmeleri ve pazar imkanlarinin olusturulmast ile iiretici agisindan manda
yetistiricilerinin sorunlarina karsilik yetkilerden beklentileri ve ¢6ziim Onerilerini karsilayarak bir gelisme olacagi
diistintilmektedir.

Anahtar Kelimeler: Bing6l, ¢6ziim Onerisi, manda yetistiriciligi, sorun

The Assessment of Problems and Solution Suggestions towards Water
Buffalo Breeding in Bingol Province from the Perspective of Breeders

ABSTRACT:This study aims to reveal structural and technical features of water buffalo breeding in Bingdl prov-
ince; to detect problems, expectations and solution suggestions on water buffalo breeding from the perspective of
breeders and to determine breeders’ views about the future of this kind of breeding. The research material consists
of the data obtained from face-to-face surveys that were conducted with a total of 51 employers in 5 villages af-
filiated to the central district of Bingdl province where most water buffalo breeders reside. According to the data
obtained in this study, 97.9% of participants reported that they are happy with water buffalo breeding and they sug-
gest this activity to their children (80%). Breeders ranged the problems related to water buffalo breeding as follows;
“Feeding stuff costs are high”, “I don’t have any money” and “There is no grant and loan support”; they ranged
their most important expectations from authorities to resolve their problems as follows; “They should provide
breeding animal”, “Marketing means of products should be improved” and “They should give loan”. The question
“Do you think water buffalo breeding can be made profitable?”” was answered as “Yes” by 95.9% of participants
while solution suggestions were emphasized as increasing market prices by 54.9%; increasing loans for feeding
stuff and breeding animals by 23.9%; increasing pasture areas by 15.9% and improving flock genetics by 5.3%.
To conclude, it was found that almost all of the participants are pleased with water buffalo breeding, they suggest
this breeding to their children, they are volunteer for organic production and they are aware of the importance and
quality of water buffalo products. It is assumed that the creation of market opportunities and encouraging the use
of organic aquaculture facilities should be organized to make breeders acquire knowledge and skills about water
buffalo breeding in specific to Bingdl province.

Key words: Bingdl, problem, solution suggestion, water buffalo breeding
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GIRIS

Manda, diinyada tamamina yakini Asya
kitasinda bulunan (%96.4), basta siit olmak {iizere,
et, deri ve ig giiclinden yararlanmak amaciyla
yetistirilen Bovidae ailesinde bir tiirdiir. Mandanin
yetistiricilikteki onemi, elde edilen siit ve et verimi
ile hastaliklara kiiltiir 1rki sigirlara gore daha
dayanikli olmasi, kalitesiz kaba yemleri et ve siite
doniistiirebilmesi, yetistirme giderlerinin az olmas1
gibi sebeplerle ekonomik diizeyi diisiik yetistiriciler
icin uygun bir ¢iftlik hayvani olmasindan
kaynaklanmaktadir (Imik 2000; Kiigiikkebabgi
ve Aslan 2002; Sariézkan 2011; Alpan ve Aksoy
2012).

Tirkiye’de 1980’lerde 1 milyon bas manda
varligindan bahsedilirken, 2007 yilina gelindiginde
bu sayr 84.705 basa kadar diismiistiir. Manda
poplilasyonundaki bu o6nemli diizeydeki azalis;
tarimdaki modernizasyona bagli olarak, manda
yetistiriciligi i¢in uygun arazilerin yok olmasi,
entansif yetistiricilige manda yetistiricilerinin ayak
uyduramamasi, sigirlara oranla ge¢ yaslarda verim
vermemeleri ile verimlerinin diisiik olmasi, siit ve
et irilinlerinin besinsel degerlerinin yeteri kadar
tanitilmamas1 ve manda yetistiriciligine devlet
tarafindan tesvik verilmemesi gibi sebeplerden
kaynaklanmistir. Gida Hayvancilik
Bakanlig1 tarafindan manda yetistiriciligine yeni
yaklagimlar getirebilmek amaciyla 6zel tesvik ve
destekleme programlari olusturulmustur. Ayrica
Tiirkiye’de gen kaynaklarinin korunmasina yonelik

Tarim ve

ulusal ve bolgesel projeler ile cesitli illerde kurulan
damizlik manda yetistirici birlikleri iireticilere
destek olmak suretiyle manda yetistiriciliginin
gelistirilmesine katkida bulunmaya ¢alismaktadirlar
(Imik 2000; Saridzkan 2011; Kandir 2014b). Tiim
bu calismalar ve desteklemeler ile birlikte 2014
yilinda manda popiilasyonu 121.826 basa ulagmistir
(TUIK 2015).

Bingol ili manda varligi ise 2009 yilinda 63 basg
iken, hayvancilik tiretim kollar1 igerisinde manda
yetistiriciliginin ~ gelistirilmesi amaciyla gerek
kamu gerekse birlikler ve {iniversiteler kapsaminda
gergeklestirilen calismalar sonucunda Tiirkiye

genelindeki manda sayisindaki artis1 Bingdl iline de
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yansimis ve 2014 yili itibariyle manda sayis1 168
basa yiikselmistir (TUIK 2015).

Bu ¢aligma, manda yetistiriciliginin ve {iriinle-
rine 6nem kazandirilmasi amaciyla bir¢ok kurumun
caba gosterdigi bu siirecte, Bing6l ili manda yetis-
tiriciliginin yapisal ve teknik oOzelliklerini ortaya
koymak, yetistirici géziinde manda yetistiriciligi-
nin sorunlarini, beklentilerini ve ¢6ziim Onerileri ile
manda yetistiriciliginin gelecegine yonelik diisiin-
celerini belirlemek amaciyla gerceklestirilmistir.

MATERYAL VE YONTEM

Aragtirma materyalini, Bing6l ili merkez ilgeye
bagli manda yetistiricilerinin yogun olarak bulun-
dugu 5 koyde toplam 51 isletme sahibi ile yiiz yiize
yapilan anketlerden elde edilen veriler olusturmus-
tur. Bu ¢alismada, manda yetistiriciliginin yapisal
durumunun belirlenmesi amaciyla hazirlanmis olan
anketin manda yetistiricilerine ait yetistiricilik so-
runlar ile yetistiriciligi gelistirme olanaklar1 ve ¢o-
ziim Onerileri gibi konularina ait sorular1 degerlen-
dirilmistir. Ayrica ¢aligmada konu ile ilgili olarak
daha 6nce yapilmis bilimsel ¢aligmalar ile kamu ve
0zel kuruluslarin kayitlarindan da yararlanilmistir.
Anket c¢aligmalari, 2014 yili Nisan-Mayis aylari
arasinda gerceklestirilmistir.

Aragtirma sonucu elde edilen verilerin deger-
lendirilmesinde tanimlayici istatistikler, frekanslar
ve ylizde dagilim hesaplamalar1 kullanilmigtir. Ve-
rilerin degerlendirilmesinde SPSS paket programi
kullanilmaigtir.

BULGULAR VE TARTISMA

Manda yetistiriciliginin ve frilinlerinin orga-
nik degerinin farkindalik diizeyini belirleyebilmek
amactyla katilimcilara yoneltilen “Organik yetistiri-
cilik nedir, bilginiz var m1?” sorusuna katilimcilarin
%382.4°1 hayir cevabini vermis olmalarina ragmen,
yetistiricilere yoneltilen “Organik yetistiricilik yap-
mak ister misiniz?” sorusuna ise % 81.6 oraninda
evet cevabini vermislerdir (Cizelge 1). Bingdl ilin-
de gergeklestirilen birka¢ calismada da (Cakmak ve

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.



Bingdl ili Manda Yetistiriciliginin Sorun ve C6ziim Onerilerinin Yetistirici Goziiyle Degerlendirilmesi

ark. 2010; Ozdemir ve ark. 2010), organik siit {ireti-
mi konusunda genel olarak iireticilerin bilgilerinin
yetersiz oldugunu ve iireticilerin egitim seviyesi ile
organik siit elde etme diizeyleri arasinda bir iliski-
nin oldugu ortaya konulmustur. Mandalarin yetisti-
rilme sekilleri, hastaliklara karst direnglerinin yiik-
sek olmasi, ila¢ kullanma ve lriinlerine ilag bulagsma
riskini en aza indirdiginden, elde edilen iiriinlerin
“organik” ve “saglikli” oldugunu sdylemek miim-
kiindiir (Kandir 2014a). Ayrica Tiirkiye’de bolgeler
bazinda, kirlenmemis tarimsal alan yapisi, hava ve
iklim kosullariyla 6zellikle Dogu Anadolu bdlgesi-
nin organik siit {iretimi i¢in uygun bir potansiyeli
sahiptir. Bingdl ili organik tarim ve organik hay-

Cizelgel. Isletmeler hakkinda genel bilgiler

vancilik {iretimi konusunda oldukg¢a yiiksek bir po-
tansiyele sahiptir. Ancak bu tiir calismalarin basarili
olabilmesi yore insaninin ¢aligmalari benimsemesi
ve yiriitiilmesi konusundaki yardimlarina baglidir
(Cakmak ve ark. 2010; Ozdemir ve ark. 2010; Ano-
nim 2013).

Katilimcilarin %92.2 oraninda bu isi siit lireti-
mi amaciyla yaptiklarini bildirmislerdir (Cizelge 1).
Tiirkiye’de manda yetistiriciliginin sadece siit iireti-
mi i¢in koy sartlarinda kiiciik aile isletmelerinde ve
her isletmede 3-5 manda bulundugunu bildirilmistir
(Sekerden ve ark. 2005; Borghese ve Mazzi, 2010;
Akbulut ve Yazici 2011; Sahin ve ark. 2013).

Bingél ili Toplam
Sorular Parametreler .
n Yo
Organik yetistiricilik Evet 9 17.6
nedir, bilginiz var m1? Hayir 4 8.4
Organik yetistiricilik Evet 40 81.6
yapmak ister misiniz? Hayir 9 18.4
Besi (Et) - -
Manda yetistiriciligin de Siit 47 922
amaciniz i
Karma (Et- Siit Kombine) 4 7.8

Katilimcilarin isletmelerinde manda yetistiriciligi
disinda ugrastiklar1 liretimin, %55°1 biiyiikkbas hayvan
yetistiriciligi ile %42’si ise bitkisel tiretimdir (Sekil 1).

Kanath Hayvan Bagka ugrasim
Yetistiriciligi yok
2% 1%

Sekil 1. Manda yetistiriciligi diginda ugrasilan is sahalari
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Soysal ve ark. 2005, tarafindan yiiriitiilen bir ¢calismada
manda yetistiricilerinin yarisinin ge¢im kaynaklarinin
sadece hayvancilik oldugu belirlenmistir.

Katilimcilara yoneltilen “Neden manda yetistirici-
ligi yapiyorsunuz?” sorusuna yetistiriciler 6nem sirasi-
na gore “Evimin giinliik ihtiyaci i¢in (Peynir, yogurt,

tereyagi)”, “Aile meslegimiz” ve “Cografik kosullar
cevaplarin1 vermiglerdir (Sekil 2).
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Hayvanlan

seviyorum

X 12%
Cografik iklim

kosullan
13%

Desteklempler
7%

Egitiminialdim
1%

Uriinleri lezzetli
1%

-

Gegim
kaynagim
9%

Bagka gelir

kaynagimyok
5%

Sekil 2. Katilimcilarin manda yetistiriciligi yapma nedenleri

Katilimcilara yoneltilen “Manda yetistiriciliginden
memnun musunuz?”’ sorusuna %97.9’u evet, %2.1°1 ise
hay1r cevabini verirken, %801 cocuklarina manda yetis-
tiriciligini tavsiye ettiklerini beyan etmislerdir (Cizelge
2). Bir bagka ¢alismada yetistiricilerin %87.18 oranin-
da hayvanciliktan memnun olmadiklar1 tespit edilmis-
tir. Ayni calismada, yetistiricilerin %66.67’si iirettikleri
iiriinlerin fiyatlarinin disiikliigiini, %16.67’si yapacak
baska isi olmadigimi, %11.76’s1 gelirin azligmi ve geri
kalan %4.90°1 ise pazarlama imkéanlarmin olmamasini
gerekce olarak sundugu ve yeterli gelir elde edemeyen
iireticilerin yaptiklar isten memnuniyet duymadiklari
bildirilmistir (Karadavut ve ark. 2010).

Calismaya katilan yetistiriciler “Manda yetistiri-
ciligini biraksaniz ne is yaparsiniz?” sorusuna giftcilik
(%45), hayvancilik (%22.5) sigir yetistiriciligi veya
besiciligi yaparim (%17.5) yanitlarin1 verirken, kati-
limeilarin %12.5°1 ise bu soruyu manda yetistiriciligini
birakmam seklinde cevaplamiglardir (Cizelge 2). Man-
da yetistiriciliginin sorunlariin giderilmesi i¢in yet-
kililerden en Oonemli beklentileri sorulan katilimcilar,
beklentilerinin (%33.3) “Damizlik hayvan verilsin”,
(%15.7) “Uriinlerin pazarlama imkanlari arttirilsin”,
(%13.7) “Beklentim yok” ve (%11.8) “Kredi verilsin”
seklinde ifade etmislerdir (Cizelge 2). Farkli hayvanci-
lik kollarinda yiiriitiilen baz1 ¢aligmalarda da (Dellal ve
ark. 2002; Ozcelik ve Sahinli 2011; Seker ve ark. 2012)
yetistiricilerin 6ncelikle yem fiyatlari, kredi, veteriner
hekimlik hizmetleri, damizlik hayvan temini, egitim ve
pazarlama konularinda devletten beklenti igerisinde ol-
duklari tespit edilmistir. Bu bulgulardan hareketle man-
da yetistiricilerinin hayvancilik ve yan kollarin1 olus-
turan alanlarda ¢alismay1 devam ettirmeyi istediklerini
ancak bu devamliligin saglanabilmesi adina tesvik ve
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destek beklentisi igerisinde olduklar1 sdylenebilir.

Manda yetistiricileri, isletmeleri i¢in en Onemli
masrafkalemi olarak %94.1 oraninda yem alimi oldugu-
nu belirtmislerdir (Cizelge 2). Katilimcilarin en 6nemli
masraf kalemi olarak yem alimin1 belirtmis olmas1 yan1
sira yetistiricilikteki en 6nemli sorunlar olarak yem fi-
yatlarinin yiliksek olusunu ifade etmeleri, yem temini-
nin yetistiriciyi ekonomik agidan zora soktugunun bir
diger kanitidir. Seker ve ark. 2012, Mus ilinde (%48.7)
ve Murat ve Sakarya 2012, Nigde ve Konya illerinde
stit sigircilik isletmelerde (% 59.42) maliyeti olusturan
masraf unsurlarn arasinda yem/yem hammaddelerinin
ilk siray1 aldigini bildirmiglerdir.

Yetistiriciler “Manda yetistiriciliginin sorunlar
nelerdir?” sorusuna en énemli gordiikleri li¢c secenegi
sirastyla “Yem fiyat1 yiiksek”, “Para yok” ve “Hibe ve
kredi destegi olmadigindan” seklinde ifade etmislerdir
(Sekil 3). Mevcut ¢alismanin bulgulari; Bingo6l ili hay-
vancilik igletmelerin genel olarak sorunlar1 ve dnce-
lik siralamalarinin, yetistiricilerin iirettikleri {iriinlerin
diistik fiyatla satilmasi, yem fiyatlarinin yiiksekligi ve
verimin disiikliigi gibi tireticilerin karliligim etkileyen
birbirine bagli degiskenler oldugu tespit edilen ¢alisma
bulgular1 (Karadavut ve ark. 2010) ile paralellik gos-
termektedir. Katilimcilar, manda yetistiriciliginin so-
runlari, yetkililerden beklentileri ile ¢oziim Onerilerini
belirlemek adina sorulan sorulara verdikleri yanitlar
birlikte degerlendirildiginde; temelde hayvancilik sek-
toriimiiziin genel sorunlar1 ve Tiirkiye’de manda sayi-
sinin azaligina sebep olarak literatiirler de siralanan te-
mel faktorlerin karsimiza ¢iktigini goriilmektedir (imik
2000; Tirkyilmaz ve Nazligiil 2002; Sari6zkan, 2011;
Atasever ve ark. 2013).
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Destekle Sorunumuz yok
Sit ve et fiyati Bakimi zor raz 4%
distik 3% _\ 156

13%

Hibe ve kredi
destegi
olmadigindan

15%

Bilgimiz ve
egitimini yok
3%

Pazar
bulamiyoruz/Or Saghik Sorunu
anda 1%

satamiyoruz
13%

Sekil 3. Katilimcilara gére manda yetistiriciliginin sorunlari

“Manda yetistiriciligi karli hale getirilebilir
mi?” sorusuna katilimcilarin %95.9’u evet cevabi-
n1 vermislerdir (Cizelge 2). Manda yetistiriciligin
karli hale getirilebilmesi i¢in katilimcilar1 yakla-
s1k %54.9’u pazar fiyatlarinin artirilmasi, %23.9°u
yem ve damizlikta kredi artirilmasi, %15.9’u mera

Cizelge 2. Manda yetistiriciliginin yetistirici gdziiyle sorunlari

alanlarinin arttirilmasi ve %5.3’1 ise siirli genetigi
iyilestirilmesi gerektigini vurgulamiglardir (Se-
kil 4). Bu sonuglar hayvanciligin yasadigi genel
problemlere hem yetistirici hem de bilirkisiler ta-
rafindan One siiriilen ¢éziimler olarak dikkat ge-
kicidir.

Sorular Parametreler Bing?l Il Toplam
n %
Manda yetistiriciligi Memnuniyeti E‘;;tlr ?7 271 ?
Cocuklariniza manda yetistiriciligini tavsiye | Evet 40 80.0
eder misiniz? Hayir 10 20.0
Hayvancilik 9 22.5
o . Cifteilik 18 45.0
xgﬁf;ﬁ;m“hgm‘ biraksaniz ne i Sigr yetistiriciligi-Besicilik 7 17.5
Bagka is yapmam-Birakmam 5 12.5
Bitki tiretimi 1 2.5
Beklentim yok 7 13.7
Hayvancilikla ilgili egitim verilsin 2 3.9
Damizlik hayvan verilsin 17 333
Manda yetistiriciliginin sorunlarinin Kredi verilsin 6 11.8
giderilmesi icin yetkililerden en 6nemli Veteriner hekim hizmetleri arttirilsin 5 9.8
beklentiniz Uriinlerin pazarlama imkanlar1 arttirilsin 8 15.7
Mera/Otlak sorunu ¢oziilsiin 4 7.8
Destekleme az 1 2.0
Yem destegi 1 2.0
Hayvan hastaliklari/Saglik hizmetleri 3 5.9
. ) 5 Yem alim 48 94.1
Isletmenizde en ¢ok para harcadiginiz Damizlik alim N N}
uygulama — -
Isci maliyeti - -
Barinak giderleri - -
Manda yetistiriciligi karli hale getirilebilir Evet 47 95.9
mi? Hayir 2 4.1
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Yem ve
damizlikta kredi
artinlarak
24%

Siard genetigi
iyilestirilerek
5%

Sekil 4. Manda yetistiriciliginin karli hale getirilebilmesi i¢in yetistirici dnerileri

“Sigirlarla karsilagtirdiginizda manda yetistiricili-
ginde yasadiginiz farkliliklar nelerdir?” sorusuna kati-
limeilarin %52.4’1 “Manda siitii ve siit iiriinleri daha ka-
liteli ve lezzetli”, %17.1°1 “Mandalar huysuz ve hir¢in,
bakimi daha zor”, %14.6’s1 “Eti, sigir etine gére daha
kaliteli ve lezzetli” oldugunu ifade etmislerdir (Sekil 5).
Ineklere goére mandalar daha az siit iiretir. Ancak manda
siitiiniin tad1 ve besin degeri kendine hastir. Inek siitiine
gore yogun kivamli bir siit olup, 2 kat yag (%8-11) ve
daha az su igerir. A vitamini agisindan zengin olmasin-
dan dolay siitiin rengi beyazdir. C vitamini ve Laktoz
acisindan da zengindir. Protein degeri ve mineral mad-
de orani yiiksek olup, kolesterol miktari ise inek siitiine
gore disiiktiir (Akbulut ve Yazict 2011; Cetinkaya ve
ark. 2011; Kandir 2014a). Yetistiriciler tarafindan zor-
luk olarak belirtilen huysuz ve hir¢in olma hali, lite-
ratiir bilgilerinde 6zellikle merada veya ahirda, aliskin
oldugu bakicilara sevk ve idarede gii¢liik ¢ikarmadigi,
bakicilaria karsi itaatkar olduklari, alisik olduklari ba-
kicilarca sagildiklar siirece ve sagim esnasinda rahatsiz
edilmedikleri takdirde elle veya makine ile kolay bir se-
kilde sagilabilecekleri seklinde agiklanmaktadir (Heki-
moglu ve Altindeger 2009; Kandir 2014a).

Manda eti, kimyasal igerigi, besin degeri ve tadi
bakimindan sigir etine benzemekle birlikte sigir etine
gore biraz daha koyu kirmizidir. Manda karkasinin
yaglar1 beyaz, sigirin ise sarimsi renktedir. Daha dii-
siik kolesterol, yag ve kalori degerleri ile inek etine
gore Ustiinliik saglamaktadir. Mandalar eti i¢in besle-
nip, kiiciik yagsta kesilirler ise, sigir etinden daha lez-
zetli bir et elde edilir. Manda eti, bakir, fosfor ve de-
mir agisindan da zengindir. Manda eti 6zellikle sucuk
hamuruna %10-30 oraninda katilmasi triiniin lezzet,
aroma ve rengini olumlu yonde etkilerken, sucugun
fermantasyon siiresini de kisalttig1 bildirilmektedir
(Hekimoglu ve Altindeger 2009; Cetinkaya ve ark.
2011; Kandir 2014a). Katilimcilarin 6zellikle evleri-
nin giinliik ihtiyaci i¢in manda yetistiriciligi yaptigi-
n1 beyan etmeleri ve sigir iirlinlerine karsi iistiin ve
ayirict Ozelliklere sahip, manda riinlerinin kalite ve
lezzetini vurgulamalari, manda yetistiriciliginin {ire-
ticiler i¢in bir vazgegilmezligini ortaya koymaktadir.
Soysal ve ark. 2005, ytikselen bir trend olarak tiiketici
talebi ile manda et ve siit liretimi popiilaritesi arttigi
i¢in yetistirici nezdinde daha fazla 6nem kazandigi
bildirilmigtir.

Eti Sigir Etine Mandalarin Bakimi
Gore Daha Daha Kolaydir
Kaliteli ve 2%

Lezzetli

15%

Hastaliklara

Kargi Daha

Dayanikhdir
2%

Mandanin Sutu

Mandalarin
Yem Tuketimi
Daha Fazla ve

Yetistiriciligi
Daha Masrafh
6%

Mandalar
Huysuz ve
Hircin, Bakimi
Daha Zor
17%

Malaklari Par

Sekil 5. Yetistirici gdziiyle manda ve sig1r yetistiriciliginin karsilagtiriimasi
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SONUC

Bugiin diinyanin pek ¢ok bolgesinde niteliksiz kaba
yemleri sigirlara gore daha etkin sekilde degerlendire-
bilmesi, her tiirlii iklim kosullarma kolayca uyabilmesi,
organik hayvanciliga temel olusturmasi gibi (Atasever
ve Erdem 2008; Cigcek ve Tandogan 2009; Sahin ve ark
2013) onemli avantajlara sahip olan mandanin gerek
yetistirici aligkanlig1 gerekse tirtinlerinin kalitesi sebe-
biyle yetistiriciler arasinda vazgecilmez olarak goriil-
mektedir. Ancak manda yetistiricilerinin hayvancilik ve
yan kollarin1 olusturan alanlarda ¢aligmay1 devam ettir-
meyi istediklerini ancak bu devamliligin saglanabilme-
si adina tesvik ve destek beklentisi i¢erisinde olduklar1
sOylenebilir. Manda yetistiriciliginin sahip oldugu po-
tansiyel ile yetistiricilerin organik tiretime istekli olma-
lar1 birlikte degerlendirildiginde manda yetistiriciligine
yeniden cazibe kazandirilabilecegi diislinlilmektedir.
Ozellikle katilimcilarin, manda yetistiriciliginin karl
hale getirilebilecegi inancina sahip olmalar1 ve bu du-
rum ise pazar fiyatlarinin artirtlmasi yoluyla saglana-
bilecegi Onerisini sunmalari, yetistiricilerin bu konuda
tesvik edilmesi gerekliligini ve ayrica iiretimlerinin ek
primler ile desteklemelerinin 6nemini ortaya koymak-
tadir. Organik {irliniin pazar fiyatinin geleneksel tirtinle-
re gore yaklagik %25-50 arasinda yiiksek olmasi iiretici
acisindan tesvik edici niteliktedir (Cigek ve Tandogan
2009). Ancak organik iiretim ile mevcut ekonomik ko-
sullar ve tiiketici gelir diizeyleri gibi unsurlar birlikte
degerlendirildiginde hayvancilik sorunlarimi ¢dzmeye
yonelik bir yontem olarak diisiiniilmemelidir (Cigek ve
Tandogan 2009).

Sonug olarak, katilimcilarin tamamina yakininin

manda  yetistiriciliginden =~ memnun  olmalari,
bu yetistiriciligi ¢ocuklarina tavsiye etmeleri,
yetistiriciligin karli hale getirilebilecegi inancina

sahip olmalari, organik iiretime goniillii ve manda
driinlerin 6nemi ve Kkalitesinin farkinda olduklar
tespit edilmistir. Calisma bulgular ile bolge olanaklari
birlikte degerlendirildiginde, Bingdl ili 6zelinde manda
yetistiricili§inin gelistirilebilmesi ig¢in yetistiricilere
organik yetistiricilik imkanlar1 kullanma y6niinde tesvik
edilmeleri ile organik {irlinlin pazar fiyatinin geleneksel
iiriinlere gore yliksek olmasi {iiretici agisindan manda
yetistiricilerinin ~ sorunlarma  karsilik  yetkilerden
beklentileri ve ¢6ziim Onerilerini karsilayacak bir
gelisme olacag diistinlilmektedir.
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Kanath Beslemede Magnezyumun Fonksiyonlar: ve Metabolizmasi

Kasim OZEK!

OZET: Magnezyum, hiicre metabolizmasi ve kemik gelisiminde énemli rollere sahip olup viicutta 300 den fazla
reaksiyonda gorev almaktadir. Bu yiizden bir ¢ok hayvan tiirii i¢in esansiyel bir katyondur. Son yillarda yapilan bazi
arastirmalar, kanatli rasyonlarina ilave edilen magnezyumun hepatik katalaz aktivitesini arttirmak siiretiyle kas ve
kan dokularindaki peroksidasyonu azalttigini1 ve bu sayede et kalitesinin arttirilmasina olanak saglayabilecegini
ortaya koymuslardir. Bununla birlikte, rasyona ilave edilen yiiksek diizeydeki magnezyum kemik formasyonunu
olumsuz etkiledigi gibi diski nem diizeyini de arttirabilmektedir. Kanatlilarda normal bir biiyiime ve performans
i¢in rasyonlarin magnezyum, kalsiyum ve fosfor bakimindan dengelenmesi son derece 6nemlidir. Bu derlemede,
kanatli beslemede magnezyumun fonksiyonlari, kanatlilarin magnezyum ihtiyaglari, magnezyum kaynaklari,
sindirilebilirligi, kullanilabilirligi ve kanatlilarin performansina etkileri tartigiimustir.

Anahtar Kelimeler: Kanatli besleme, Magnezyum, Magnezyum ihtiyaglari, Magnezyumun kullanilabilirligi

Magnesium’s Functions and Metabolism in Poultry Nutrition

ABSTRACT: Magnesium has important roles in cellular metabolism and bone development as a cofactor, and
involved in more than 300 reactions in the body. So, it is an essential cation for many animal species ratio. Recent
studies carried out last years showed enhanced hepatic catalase activity after magnesium supplementation to diet.
This enhancement decreases lipid and muscle tissue peroxidation and subsequently may improve meat quality.
However, high levels of magnesium in poultry diets negatively affects bone calcification and increases excrete
moisture. Balanced level of calcium, magnesium and phosphorus in the diet is essential for normal growth and
performance. In this review, the functions of magnesium in poultry nutrition, magnesium requirements, digestion
and availability of magnesium in poultry, and effects of magnesium on performance were discussed.

Key words: Poultry nutrition, Magnesium, Magnesium requirements, Magnesium availability
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GIRIS

Magnezyum (Mg), hayvan ve bitki beslemesinde
gerekli ve ayni zamanda o6nemli rolleri olan bir
elementtir. Kimyasal reaksiyonlar1 ve biyolojik
sistemlerdeki rolii bakimindan kalsiyum (Ca) ile
biiyiik bir benzerlik gosterir. Yesil bitkilere rengini
veren ve bir metalloprotein olan klorofil pigmentinin

merkezinde yer alir ve porfirin kismini olusturur
(Yazgan, 1991).

Yesil sebzeler, tohumlar, dane yemler ile fasulye
ve bezelye gibi baklagiller Mg yoniinden zengindirler.
Dane yemlerde eger kabuk kismi, kepek ve endosperm
isleme esnasinda uzaklastirilirsa Mg bakimindan
fakirlestirilmis olur (Kahraman, 2008; Kaplan ve Avci,
2012). Son zamanlarda yapilan g¢aligmalarda, kanath
yemlerine ilave edilen Mg’un kimi durumlarda veya
biliyiimenin belli donemlerinde et kalitesi ve biiyiime
iizerine olumlu etkisinin oldugu bildirilmistir (Guo et
al., 2003; Gaal et al., 2004; Sahin et al., 2005; Yang
et al., 2012). Rasyonda Mg’un, Ca ve P ile birlikte
bir miktar bulunmasi, asgari yagam fonksiyonlarinin
yerine getirilmesi i¢in son derece dnemlidir (Shastak
and Rodehutscord, 2015).

Bu derlemede, Mg’un kanatli beslemedeki rolii,
kanatlilarin Mg ihtiyaglari, Mg kaynaklari, Mg’un
kanatlilarda sindirimi, absorbsiyonu ve kullanilabilirligi
ile kanatlilarin performasi lizerine etkileri tartigilmistir.

Magnezyumun Dokulardaki Dagilimi

Magnezyum; viicutta dagilimi yoniiyle Ca ve P ile
benzer olup, daha ¢ok P ile yakindir. Viicuttaki toplam
Mg’un yaklasik 2/3’si iskelet sisteminde, geri kalan
kismi ise yumusak dokularda ve viicut sivilarinda yer
almaktadir (Morii, 2007b). Yumusak dokulardaki Mg,
potasyum (K)’da oldugu gibi hiicre igi sivisinda yer
alir. Viicutta mevcut Mg’un sadece %1°lik kismi kanda
bulunmaktadir. Kan Mg konsantrasyonu, hayvan tiirleri
arasinda farklilik gosterse de kanda proteine bagli Mg
orani nispeten sabittir. Yumurtada 25 mg civarinda Mg
mevcut olup, bunun 2 mg’1 yumurta sarisinda 4.3 mg’1
albiimiinde ve geri kalan 18.7 mg ise yumurta kabugu ve
zarlarinda bulunmaktadir (Yazgan, 1991). Magnezyum,
viicutta bulunan miktar itibariyle elementler arasinda
dordiincii sirada (Wolf and Cittadini, 2003), yumusak
dokularda bulunan miktar olarak K’dan sonra ikinci
sirada yer almaktadir (Suttle, 2010).
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Magnezyumun Fonksiyonlari

Magnezyum, pek ¢ok hayvan tiiriinde esansiyel
bir katyon olup (Lee and Britton, 1980), viicutta 300
den fazla reaksiyonda gérev almaktadir. Magnezyum,
mitokondrideki oksidatif fosforilasyon i¢in elzem
olup, zamanda oOzellikle bazi
aktivatorii olmak iizere ¢esitli viicut olaylart i¢in
de gerekli bir mineraldir (Saris et al., 2000; Liu et
al., 2007). Magnezyum, o6zellikle fosfatin Adenozin
Trifosfat (ATP)’tan Adenozin Difosfat (ADP)’a
transferini katalize eden ve fosfati parcalayan
enzimleri aktivite etmektedir. Adenozin Trifosfat ise,
kas kasilmasi, protein, yag ve niikleik asit sentezi,
oksidatif fosforilasyon ve diger bir ¢ok reaksiyon
igin gerekli oldugundan Mg’da biitiin hiicrelerde
hayati olaylar1 etkilemektedir.

ayni enzimlerin

Magnezyumun kanatli rasyonlarina ilave edilerek
sicaklik stresinin olumsuz etkilerinin 6nlenmesinde
kullanilabilecegi yoOniinde bazi olumlu sonuglara
ulasilmistir (Belay and Teeter, 1996). Sicaklik stresine
maruz birakilan yumurta tavuklarina enjekte edilen
magnezyum aspartat hidrokloridin (Mg-Asp-HCI)’in
sicaklik stresinden kaynaklanan canli agirlik kaybini
%50’ye yakin azalttigi, yem tiiketimi, yumurta verimi
ve viicut 1s1s1n1 etkilemedigi bildirilmistir (Donoghue
et al., 1990). Son zamanlarda yapilan bir ¢alismada,
rasyona Mg ilavesinin karaciger katalaz aktivitesini
arttirdigt (Liu et al., 2007) ortaya konmustur.
Bu gelisme ile rasyona Mg ilavesinin yag ve kas
dokunun peroksidasyonunu azaltmasi nedeniyle et
kalitesini iyilestirebilecegi ifade edilmektedir (Guo
et al., 2003).

Magnezyum Noksanhk ve Fazlahiginin
Semptomlar:
Magnezyum noksanligi, kanatlilarda ciddi

biyokimyasal degisiklikler ve semptomatik arazlara
neden olmaktadir. Bu element; Ca metabolizmasini
etkilemekte ve noksanligit  durumunda Ca
metabolizmast aksadigindan yumurta kabugunun
olusumunda ciddi sorunlar olusmaktadir (Lee and
Britton, 1980). Yumurta kabugunun %98’1 inorganik
maddelerden meydana gelmis olup, yaklasik %94’
kalsiyum  karbonattir. Az miktarda magnezyum
karbonat, kalsiyum fosfat,
organik maddeler ve su bulunur (Yazgan, 1991).

magnezyum fosfat,

Magnezyum noksanligi  biiylimekte olan
civcivlerde bitylimenin ve tiiylenmenin yavasglamasi,
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kas miktarinda azalma, solunum zorlugu, ayakta
duramama, c¢irpinma, titreme, koma ve sonucta
olim seklindeki arazlar olarak ortaya ¢ikmaktadir.
Noksanlik arazlari, yumurta tavuklarinda yumurta
verimi ve yem tiketiminde hizli bir diisme,
titreme ve ¢irpinma nobetleri seklinde kendini
gostermektedir (Shastak and Rodehutscord, 2015).
Magnezyum; amino asit, yag, seker, kemik Ca ve D
vitamini metabolizmasinda rol almaktadir (Morii,
2007a). Ancak, kanatlilarda Mg metabolizmasi ile
ilgili ¢ok fazla arastirmaya rastlanilmamakta ve konu
daha az ilgi gormektedir. Ciinkii, kanatli yemleri
genellikle hayvanin ihtiyacini karsilayacak diizeyde
Mg icermekte olup, Mg noksanliginda karsilasilan
sorunlarla pratikte az karsilasilmaktadir (Suttle,
2010).

Yapilan bir c¢alismada, rasyondaki yiiksek
Mg diizeyinin (0.8-1.0 g kg') Ca absorbsiyonunu
olumsuz etkileyerek yumurta verimini ve kabuk
kalitesini duslirdiigic bildirilmektedir (Hess and
Britton, 1997).

Magnezyumun Absorbsiyonu ve Atilim

Magnezyum; ince bagirsak epitelini pasif
diflizyon, aktiftransportvekolaylastirilmis (tasiyicilar
vasitasiyla) diflizyon mekanizmalardan biri ile
gecer (Kimura, 2007). Ratlarda yapilan c¢alismalar,
Mg gec¢is mekanizmasinin geng ve yaslhilarda farkl
oldugunu gostermistir. Genglerde, pasif diflizyon
kullanilirken, erginlerde kolaylastirilmis difiizyon
mekanizmasi ile tagindigi bildirilmistir (Meneely et
al., 1982). Rasyonda diger minerallerin miktarlari
Mg absorbsiyonunu 6nemli miktarda etkilemektedir.
Ornegin, rasyon yiiksek K ve P miktarlar: ile diisiik
Ca miktar1 Mg absorbsiyonunu oOnemli Olgiide
diistirmektedir (Yazgan, 1991).

Ergin kanathlarda toplam Mg absorbsiyonunun
% 34t duedonum, % 16’s1 ileum, % 13’1 kolon ve
% 3’1 jejunumdan gerceklesmektedir (Guenter and
Sell, 1973). Etlik piliglerde Mg absorbsiyonunun
duedonum ve jejunumun asagr kisimlarinda
vukua geldigi bildirilmektedir (Van der Klis et al.,
1990). Mg atilimi; idrar ve digki ile olup (Matsui,
2007), idrarla atilim viicut homeostazinin ana
diizenleyicisidir (Kimura, 2007). Kanatlilarda,
Mg kullanim etkinligi gayet yliksek olup viicutta
kullanilan Mg, pankreas sivist ve safra salgisi
yoluyla ince bagirsaga salgilanmakta ve daha sonra
absorbe edilerek tekrar viicutta kullanilmaktadir.
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Ince bagirsaga Mg sekresyonu, esas olarak
duedonum ve iist ileumda (Guenter and Sell, 1973;
Van der Klis et al., 1990) ve bir miktar da rektumdan
olmaktadir (Van der Klis et al., 1990). Bu nedenle,
diski, sindirim sistemine yemle giren Mg’dan daha
fazla Mg igerebilir. Kanatlilarda endojen Mg atilimi,
rasyon Mg seviyesi ile artmaktadir (Guenter and
Sell, 1973).

Magnezyum ile Kalsiyum, Fosfor ve Diger
Elementler Arasindaki Miinasebetler

Magnezyum metabolizmasi, Ca ve P ile yakindan
iligkilidir. Rasyondaki Ca ve P’un kullanilabilirligi,
rasyondaki Mg’un miktar1 ve bu elementlerle oranina
bagli olarak etkilenmektedir. Yemle absorbe edilen
Mg arttikca, ergin hayvanlarda Ca atilim1 artar geng
hayvanlarda ise Ca retensiyonu azalir (McDonald et
al., 2011).

Uc¢ haftalik yasa kadar civcivlerin karma
yemlerine Mg ilavesi, bacak kemik malformasyonu
ve paresis (hafif felg) benzeri semptomlarin
gelismesine yol agmaktadir (Gaal et al., 2004).
Yumurta tavugu rasyonlarinda Mg seviyesinin
arttirilmasi, kabuk ve kemikteki Ca miktarim
onemli diizeyde azaltirken, kabuktaki Mg miktarim
artirir (Atteh and Leeson, 1983).Yumurta tavugu
yemlerinde Mg’un % 1 diizeyinde arttirilmasi laksatif
etki gostererek yemlerin sindirim sisteminden
gecis stiresini kisalttigindan Ca noksanligia sebep
olmaktadir (Stillmak and Sunde, 1971). Ancak kimi
aragtirmacilar, 8.38 mg g' (Mehring and Johnson,
1965)yada 12 gkg!' (McWard, 1967) diizeyine kadar
Mg ilavesinin herhangi bir zararli etkisinin olmadigini
bildirmislerdir. Magnezyumca yeterli bir rasyona, Ca
veya P veya bu iki elementin birlikte yeterinden fazla
ilavesi Mg noksanlig1 arazlarinin goriilmesine sebep
olmaktadir. Yani, Ca ve P’nin rasyondaki miktarinin
artmasi, hayvanin minimum Mg ihtiyaclarini da
arttirmaktadir. Yumurtaci tavuklarda, rasyon asir1 Mg
diizeyi paratiroid hormon aktivitesini azalttigindan,
buna bagl olarak kan Ca seviyesi ve boylece kabuk
kalitesi ve yumurta iiretimi diismektedir (Hess and
Britton, 1997).

Goldenberg ve Sobel (1951), Mg ve floriiriin
birlikte  mevcudiyetinde in ortamda
kalsifikasyonun inhibe edildigini ancak bu durumun
floriiriin tek basinamevcudiyetinde ger¢eklesmedigini
bildirmektedirler. Rasyona floriir ve Mg nin birlikte

vitro
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eklenmesi, floriirlin tek basina eklenmesine gore
bliylimede gerilemeye neden olmaktadir. Ayrica,
bu iki elemetin rasyona birlikte ilavesi, civcivlerde
kemik Ca ve P muhtevasinda ve kemik kiiliinde
azalmaya, ayak ve bacak =zayifliklarina sebep
olmaktadir (Gardiner et al., 1961).

Magnezyum ile manganez (Mn) ve ¢inko (Zn)
arasinda da interaksiyonlar mevcuttur. Rasyonda
yliksek dozlardaki Mg, Mn retensiyonunu azaltir
ve geng hindilerde kemik doku gelisimi i¢in ihtiyac
duyulan Mn gereksinimini artirir (Woerpel and
Balloun, 1964). Yumurtac1 tavuklarda, rasyon Mg
diizeyi arttiginda kemikteki Zn miktar1 azalirken
kemik Mg miktar1 ise artmaktadir (Atteh and
Leeson, 1983).

Rasyona Magnezyum ilavesinin Etkileri

Magnezyum, et kalitesini iyilestirmek ve
kalitede homojeniteyi saglamak i¢in kullanilabilir
(Guo et al., 2003). Bu ozellik, serbest radikallerin
yok edilmesi ve ksantin oksidaz ile Nikotinamid
Adenin Diniikleotit Fosfat (NADPH)’in oksidaz
aktivitesinin inhibisyonunun veya her ikisinin
bir sonucu oldugu disiiniilmektedir (Afanasev
et al., 1995). Magnezyum, kaslardaki lipid
peroksidasyonunu etkileyebildigi gibi (Liu et al.,
2007) in vitro ortamda noksanliginin embriyoda
hidrojen peroksit iiretiminde artisa ve katalaz
aktivitesinde azalmaya ve bunun bir sonucu
olarak da oksidatif stres ve hiicre peroksidatif
hasarina neden oldugu gosterilmistir (Yang et
al., 2005). Sicaklik stresine maruz kalmis Japon
bildircinlarinda rasyona Mg ilavesi performansta,
ham protein ve eter ekstraktinin sindirinminde
artisa neden olmustur (Sahin et al., 2005). Ayrica,
Yang et al. (2012) rasyona MgSO4 ilavesinin
sicaklik stresine bagli oksidatif hasari onledigini
ve biiylime performansini iyilestigini rapor etmistir.
Ancak, yukarida belirtilen c¢alismalarda rasyon
Mg igerigi, NRC (1994) ya da GFE (1999)’ye
gore tavsiye edilen miktara esit veya daha fazla
seviyede olmustur. Bu nedenle, bazal rasyon ihtiyag
duyulan Mg’yi igerdiginden ilave Mg’nin etkileri
her zaman anlasilir olmayabilir. Hatta ilave Mg
absorbe edilse bile bobreklerce hemen atilir (Saris
et al., 2000; Kimura, 2007). Bu nedenle, sicaklik
stresinin olumsuz etkilerinin giderilmesi amaciyla
kiimes hayvanlarinin rasyonlarina Mg ilavesi
konusu belirsizligini korumakta olup daha ileri
arastirmalara ihtiya¢ vardir.

168

Rasyon yiiksek Mg diizeyinin, beyaz Leghorn
tavuklardaki etkisini belirlemek amaciyla iki
arastirma yapilmistir. {1k arastirmada, % 2.5 Ca ve
% 0.15, 0.8, ve 1.2 diizeylerinde Mg i¢eren rasyonlar
30 haftalik yastaki tavuklarda 5 hafta siireyle test
edilmistir. Arastirmada, kontrol gurubu olarak %
3.5 Cave % 0.15 Mg iceren rasyonla beslenen grup
kullanilmistir. Ikinci arastirmada ise, % 3.5 Ca
ve % 0.15, 0.36, 0.53, 0.76 ve 0.91 diizeylerinde
Mg igeren rasyonlar 65 haftalik yastaki tavuklarda
4 hafta siireyle denenmistir. Bu iki ¢alismada da
yiiksek Mg diizeyi yumurta verimi, yem tiiketimi,
canli agirlik, yilizde kabuk orani, plazma Ca
seviyesini diigliriirken, plazma Mg ve tibia Mg
oranini arttirmigtir (Hess and Britton, 1997).

Yumurta tavugu karma yemlerine 300 ppm Mg,
%1 metiyonin ve %1 metiyonin + 300 ppm Mg
ilave edilmistir. Yumurta kabuk kalinlig1, metiyonin
ve Mg’u kombine halde igceren yemle beslenen
tavuklarda daha kalin tespit edilirken, canli agirlik,
yumurta verim ve kalitesi ile kan parametrelerinin
etkilenmedigi bildirilmistir (Kahraman, 2008). Ayn1
sekilde, 48 haftalik yastaki yumurta tavuklarinin
rasyonlarina % 0.50, 0.75, 1.00 ve 1.5 diizeyinde
Mg ilavesinin yumurta verimi, yumurta agirligi,
yumurta kalitesine onemli bir etkisinin olmadigi
bildirilmistir (Bayindiroglu ve Altuncul, 1996).

Lee and Britton (1987), etlik piliglerde
rasyon MgO diizeyi arttikga ince bagirsaktan
digestanin gegis sliresinin hizlandigini bildirmistir.
Magnezyum, genellikle laksatif etkisi nedeniyle
kullanilip bu durumda digski daha nemli olur.
Etlik piliclerde rasyona 0.255, 1.02 ve 2.04 ¢
kg! diizeyinde Mg ilavesinin dogrusal bir sekilde
sindirim iceriginde ve diskida nem miktarini
arttirdig: bildirilmistir (Van der Hoeven-Hangoor et
al., 2013).

Magnezyumun Sindirilebilirligi

Guenter and Sell (1974), ergin tavuklarda
sindirim igerigi veya diskidaki Mg’un rasyon veya
endojen orijinine gore ayrilmasi i¢in karsilagtirma
ve izotop tekniklerinin bir arada kullanildigi
kombine bir prosediir 6nermistir. Baz1 yemlerin Mg
sindirilebilirliklerini belirlemek amaciyla yapilan
bir calismanin sonuglarina gore, ¢esitli yemlerin
Mg sindirilebilirlikleri Cizelge 1’de verilmistir.
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Cizelge 1. Kanatlilarda baz1 yemlerdeki magnezyumun sindirilebilirligi (Shastak and Rodehutscord (2015)’ten alinmustir).

Yem hammaddesi

Sindirilebilirlik, %

MgSO 4 x7H,0

Arpa

Yulaf

Piring

Soya fasiilyesi kiispesi
Piring (dane)

Fasiilye

Bezelye

572
54+8
83+11
4247
605
377
51+1
48+5

Viveros et al. (2002), Mg igerigi 1.8 — 2.0 g kg
olan rasyonla yemlenen 6 haftalik ve 3 haftalik yastaki
etlik pili¢lerde Mg retensiyonunu sirasiyla %28 ve %27

olarak bildirmislerdir. Kimi hayvan tiirleri arasindaki
Mg’un sindirilebilirligi tavuklarda diger tek mideli
hayvanlardan daha diistiktir (Cizelge 2).

Cizelge 2. Kimi hayvan tiirlerinde magnezyum sindirilebilirligi (Shastak and Rodehutscord (2015)’ten alinmustir).

Sindirilebilirlik, %

Hayvan tiirii

Diizeltilmemis (alimin % ’si) Absorbe bolgesi

Sigir 23+8 On Rumen
Koyun 33+9 On Rumen

At 51+ 6 Ince bagirsak
Domuz 39+ 10 Ileum ve kolon
Rat 6115 fleum ve kolon
Kedi 39+13 Kalin bagirsak
Tavuk 28+ 15 Ince bagirsak

Rasyon Bilesenlerinin Magnezyumun
Yarayishhig Uzerine Etkisi

Atteh and Leeson (1984), rasyonda yag kaynagi
yagi
ve bitkisel yaga kiyasla etlik piliclerde Mg

olarak muisir kullanildiginda, hayvansal

retensiyonunda ve kemik kiilinde onemli bir
azalma oldugunu bildirmistir. Bir bagka calismada,
Mg ve Ca retensiyonu lizerine, rasyon yag asidi
tipi ve Ca diizeyi arasinda anlamli bir iliskinin
oldugu bildirilmistir (Atteh and Leeson, 1984).
Bildircinlarda yapilan bir ¢alismada, karma yeme
iki farkli diizeyde (%3 ve %6) misir yag1 ya da iki
farkli diizeyde (300 ve 600 ppm) MgSO4 halinde
Mg ilave edilmistir. Misir yag1 veya Mg’nin yem
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tiketimi, canli agirlik ve yemden yararlanmaya
bir etkisi olmamistir. Yag oranmi yiiksek karma
yemlerde yiiksek Mg diizeyi daha fazla canh
agirlik ve yemden yararlanma saglamistir (Kurt ve
Kiigiik, 2010).

Bunce et al.(1963), civciv ve siganlarda Mg
gereksiniminin dogrudan yem protein seviyesi
Yaptiklari
caligmada, Mg’un yetersiz ve protein diizeyi yiiksek

ile 1ilgili oldugunu gdstermislerdir.
oldugunda biliylimede gerileme, mortalite ve bazi
amino asitlerin idrar diizeylerinde artis, serum
protein seviyesinde diisiis goriilmiistiir. Scholz
ve Featherston (1967), laktoz iceren rasyonlar
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ile beslenen civcivlerde karbonhidrat kaynagi
olarak sadece glikoz ve siikroz iceren rasyonlar ile
beslenen civcivlere gore mortalite azalmis, yem ve
su tiiketimi ile plazma ve femur Mg diizeylerinde
artis gozlenmistir. Rasyon fitati, biiyiiyen ratlarda
ince bagirsakta (Pallauf et al.,1998) coziinmeyen
Ca-Mg-fitat komplekslerinin olusumu nedeniyle
Mg emilimini azaltmaktadir.

Mg Gereksinimleri

Kanatli rasyonlarindaki Mg diizeyleri, yemler
ve yem katkilarindaki Mg’nin kullanilabilirligi ile
dogrudan iliskilidir. Ciftlik hayvanlarmin gercek
Mg gereksinimleri, hayvanin biiyiime donemine,
performansina ve iireme donemine baglidir (Gaal et al.,
2004). Rasyondaki kullanilabilir Mg, Mg kaynagina
bagl olarak degismekte olup kanathilarda yasla birlikte
Mg gereksinimleri azalmaktadir (Mahoney et al., 1992).

Cizelge 3. Kanatlilarda yumurta, bazi kemik ve tiim viicut magnezyum icerigi.

Kanath tiirii Magnezyum icerigi, g kg™ Literatiir

Etlik pili¢

Tibia 2.4 Suchy et al. (2009)
Femur 2.4 Suchy et al. (2009)
Tiim viicut (5 haftalik yas) 0.34 Dieckmann (2004)
Yumurta Tavugu

Tiim viicut (20 haftalik yas) 0.33 WPSA (1985)

Tibia 33 Hess and Britton (1997)
Yumurta 0.8 McDonald et al. (2011)
Japon Bildircint

Tiim viicut (4 haftalik yas) | 0.40 | WPSA (1985).

NRC (1994), Mg gereksinimini kanatlilarda 5
haftalik yasa kadar 0.6 g kg olarak bildirirken, GFE
(1999) iki haftalik yas i¢in 0.30 — 0.45 g kg! olarak
bildirmektedir. Suttle (2010), NRC (1994) tarafindan
Onerilen Mg gereksinimlerinin emniyet pay1 icermesi
nedeniyle ihtiyactan fazla oldugunu dikkat cekmektedir.
Giliniimiizde etlik pili¢lerin, yumurta tavuklarinin

ve diger kanatli kiimes hayvanlarinin performanslarinda
onemli gelismeler olmustur. Bu yilizden, Mg
gereksinimleri aslinda Cizelge 4’ te belirtilenden daha
yiiksek olabilir. Kimi kanatli yemlerinin Mg igerikleri,
kuru madde temelinde, misir, bugday, soya fasiilyesi
kiispesi ve balik ununda sirasiyla 1.1, 1.2, 3.0 ve
3.6 gkg! dir (McDonald et al., 2011).

Cizelge 4. Kanatli rasyonlarinda tavsiye edilen magnezyum igerigi (Shastak and Rodehutscord (2015)’ten alinmistir).

Kanath tiirii Irk-Hat Degerlendirilen parametre Mg ihtiyaci, mg kg
Civciv VantressxHubbard Biiyiime, 6liim 250
Civeiv New HampshirexColumbian Biiylime, 6lim 200
Civciv Beyaz Plymouth Rock Biiylime 300
Civciv Beyaz Leghorn Biiyiime 300
Civciv Etci Biilylime 120
Civeiv Ross 1 Biiyiime 400-684
Geng hindi Broad Breasted Bronze Biiyiime 476
Geng bildircin - Biiyiime, 6liim, kan, kemik kiilii 120-300
Yumurta tavugu White Leghorn Yumurta verimi, yumurta 355-900
agirhigi, kulugka ¢ikist
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Pratik bir bilgi olarak, %58 misir ve %35 soya
kiispesi iceren rasyon ortalama 1.5-1.8 g kg
diizeyinde Mg saglamaktadir. Bu miktar, NRC (1994)
ya da GFE (1999) tarafindan Onerilenden 3-4 kat
daha fazladir. Bu nedenle, gilinlimiiz sartlarindaki
besleme programlarinda kanatlilarda pratik olarak Mg
noksanliginin miimkiin olmayacag ifade edilmektedir
(Suttle, 2010). Bu durumda, giiniimiiz ticari kanath
isletmelerinde rasyonlara Mg ilave edilmesine gerek
olmadig1 gibi ilave Mg’un da performans, kemik
sagligi ve altlik kalitesine menfi etkisi olabilir.
Magnezyumun antioksidatif etkisi hakkinda sonuglar
arasinda uyumsuzluk nedeniyle bu konuda daha fazla
arastirmalara ihtiya¢ duyulmaktadir.

Magnezyum Kaynaklar

Yemler disindaki Mg kaynaklari, igerdikleri Mg
miktar1 ve biyolojik yararliliklarina bagli olarak
farklilik gosterirler. Magnezyum oksit (MgO), Mg
karbonat (MgCO,), Mg hidroksit, Mg(OH), Mg
sitrat (C.HMgO,), Mg laktat (Mg(C,H,0,),, Mg
klorit (MgCl) ve Mg siilfat (MgSO,) sirasiyla %60,
%45, %42, %16, %12, %12 ve %10 Mg icermektedir
(Klasco, 2003).

Magnezyumun biyolojik kullanilabilirligi, Mg
kaynagina (organik ve inorganik) (Liu et al., 2007) ve
ince bagirsaktaki iyonlarin dissosiasyonuna baglidir
(Schiller, 2001). Bu nedenle, etlik pili¢ rasyonlarinda
Mg kaynag1 olarak MgO ve MgCl kullanmak daha
uygundur. McGillivray and Smidt (1975) etlik
piliclerde biiylime performasina dayanarak yaptiklari
degerlendirmede MgS04, MgO ve MgCO3’nin kuru
MgS0O4’e gore mitkelmel Mg kaynaklar1 olduklarini
bildirmiglerdir. Stillmak and Sunde (1971), dolomit
Mg ve Ca’unun kullanilabilirligini civcivlerde tibia
kil ve viicut agirligina gore karbonat Ca ve Mg’ una
gore daha az kullanilabilir bulmuslardir. Liu et al.
(2007), serum mg diizeyini dikkate alarak organik
Mg kaynaklarimin inorganik Mg kaynaklarina
kiyasla daha yiiksek biyolojik kullanilabilirlikte
oldugunu bildirmistir. Yapilan bir bagka calismada
da MgO’daki Mg’un biyolojik kullanilabilirliginin
disik, ve MgCl ile Mg(C,H,0,),’n esit oranda
ancak MgO’dan daha fazla oldugu tespit edilmistir
(Firoz and Graber, 2001).
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SONUC

Magnezyum, kanatli hayvanlarin beslenmesinde
esansiyel bir elementtir. Kanatli yemlerine giren yem
ham maddeleri, Mg noksanliginin ortaya ¢ikmasini
engelleyecek diizeyde Mg icermektedirler. Bu nedenle,
rasyonlara Mg ilave edilmesine gerek olmadigi
disiiniilmektedir. Ancak, et kalitesini iyilestirmek
ve kalitede stabiliteyi saglamak gibi bazi durumlarda
Mg ilavesi rasyonel olabilir. {lave Mg’un, biiyiimenin
hangi asamasinda gerekli oldugunun ve Ca ve P gibi
diger elementlerin kullanimindaki muhtemel etkinin
anlagilmasi, kanathlarda azami performans elde etmek
acisindan daha dengeli rasyonlar hazirlamasina imkan
verecektir. Gliniimiizde, hayvan beslemeciler fiyatinin
pahali olmasi ve digki ile asirt atilimin gevreye verdigi
menfi etki sebebiyle kanathi yemlerindeki P diizeyi ile
cok yakindanilgilenmektedirler. Ticari kanatliyemlerine
bilingsiz Mg ilavesi, P ve Ca’ nin kullanilabilirligini
olumsuz yonde etkilediginden performans ve kemik
sagligin1 da negatif yonde etkilemektedir. Bu manada,
kanatli tiirlerinde Mg’un kullanilabilirliginin dogru
degerlendirilebilmesi icin daha ileri arastirmalara
ihtiya¢ duyulmaktadir.
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ABSTRACT: In recent years, molecular genetic technologies allowed to identify genetic structure in farm animals
have great advantages for animal breeding. Especially, in developed countries these methods began to be widely used
to assist animal breeding studies. It can be said that there are various molecular genetic markers. These markers can
be classified by taking into consideration a number of factors such as the principle of the detection technique, type
of polymorphism. Although old type molecular genetic markers such as RFLP, AFLP, microsatellites are widely
used today, the information obtained from them is more limited than modern molecular genetic markers. SNP chip
technologies, which known as modern molecular markers and are one of the most important developments in the
molecular genetics field, have provided genomic breeding value estimation and genomic selection in farm animals.
In this review, old and new types of molecular markers were compared and their usage in animal breeding were
discussed.

Keywords: Animal breeding, molecular markers, SNPs

Eski ve Modern Tip DNA Marker Teknolojilerinin
Karsilastirilmasi ve Bunlarin Hayvan Islah1 Programlarina Etkisi

OZET: Son yillarda, molekiiler genetik teknolojiler hayvan 1slah1 anlaminda ¢iftlik hayvanlarinin genetik yapisinin
tamimlanmasi i¢in oldukca 6nemli avantajlar saglamustir. Ozellikle gelismis iilkelerde bu yéntemler hayvan
1slah1 calismalarinda yaygin bir sekilde kullanilmaktadir. Cok fazla sayida molekiiler genetic isaretleyiciden
bahsetmek miimkiindiir. Bu isaretleyiciler polimorfizm tiirii ve tarama teknigi gibi bir ¢ok faktor dikkate alinarak
smiflandirilabilir. Eski tip molekiiler genetik isaretleyiciler glinlimiizde yaygin olarak kullanilmasina ragmen
bunlardan elde edilen molekiiler bilgiler modern olanlara gdre oldukg¢a kisitlidir. Molekiiler genetik alanda en
onemli gelismelerden olan ve modern genetik isaretleyici olarak bilinen SNP ¢ip teknolojisi ¢iftlik hayvanlarinda
genomik damizlik deger tahminlerinin yapilmasina ve genomik seleksiyona olanak saglamaktadir. Bu derlemede
eski ve yeni tip molekiiler isaretleyiciler karsilastirilmig ve hayvan 1slahinda kullanimlar tartigilmastir.
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INTRODUCTION

Until recently, phenotypic selection or estimated
breeding value (EBV) based on phenotype has been
used for animal breeding to improve genetic progress
for quantitative traits, without which genes affect the
property or the effect of each loci (Walsh, 2000; Naqvi,
2007). Recent developments in molecular biology and
statistics have prepared the opportunity of identifying
and using genomic variation and QTL that affected the
genetic improvement of livestock (Montaldo and Meza-
Herrera, 1998). Molecular markers have a significant
role in animal breeding in terms of animal identification
and to determine the genetic diversity by levels of
DNA polymorphism. The increasing availability of
molecular markers in farm animals such as cattle, sheep,
goat, poultry and swine allows the detailed analyzes
and evaluation of genetic diversity, and furthermore the
detection of genes influencing economically important
traits.

Although the majority of molecular markers
used nowadays with high-throughput systems are
microsatellite markers (simple tandem repeat, STR)
and Single nucleotide polymorphisms (SNPs). Many
molecular genetic markers such as random amplified
polymorphic DNA (RAPD) markers, single-strand
conformation polymorphisms (SSCPs),
fragment length polymorphisms (RFLPs) and amplified

restriction

fragment length polymorphisms (AFLPs) markers are
widely used in farm animals for the determination of
genetic diversity, paternity analysis, detection of major
genes and mapping of quantitative trait loci (QTL)
(Kinghorn et al., 1993; Roher et al., 1994; Kinghorn
1997; Vignal et al., 2002).

The aim of this study was to discuss the comparison
of molecular markers and its potential use in the animal
breeding.

DNA Marker Technologies and Their Use in
Animal Breeding

Litter size and production traits (milk, meat,
wool etc.) in farm animals, considered as quantitative
characters, are generally polygenic. These traits
are influenced by many factors such as genes and

environment. It has known that quantitative genetics
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approaches are important to increase the possibility
of choosing the right animal to be parents (Nicholas,
1996). Molecular genetic techniques to identify the
genetic structure and diversity in farm animals have
shown rapid development in recent years and began
to be widely used. Various molecular genetics marker
technologies have been developed to reveal selection
decision, genetic structure, and diversity.

Older Types of Molecular Markers

RAPDs (Random Amplification of Polymorphic
DNA), AFLPs (Amplified Fragment Length
Polymorphisms), SSCPs (Single Stranded
Conformation Polymorphisms), RFLP (Restriction
Fragment Length Polymorphisms) and microsatellites
defined as the older type markers can be described in
three main categories. They can be sorted as bi-allelic
dominant (RAPDs, AFLPs), the bi-allelic co-dominant
(RFLPs, SSCPs) and the multi-allelic codominant
(microsatellites) (Vignal et al., 2002).

Bi-allelic dominant markers (RAPDs, AFLPs)

Although, use of RAPDs and AFLPs, described as
dominant markers, do not seem that interesting to use at
a first glance, they have great advantageous in terms of
ease of use. RAPDs PCR technique, also known as AP-
PCR (Arbitrarily Primed PCR), described by Williams
et al., (1990) and Welsh et al., (1990), does not require
any specific information of the DNA sequence for
the targeted genome and is implemented using the
randomized primers. The low reproducibility is one of
the main disadvantages of RAPDs technique

RAPD technique is quite tightly dependent on the
laboratory procedure therefore it must be very careful
preparation of design of laboratory protocol.

Despite having a low-reliability method, RAPDs

widely wuses to identify genetic similarity and
diversity, to measure inbreeding in population and the
construction of genome map in farm animal (Rao et
al., 1996; Bhattacharya et al., 2003; Ali, 2003; Ahmed,
2005; Binbas, 2006; Elmaci et al., 2007; Kumar et al.,

2008).

The amplified fragment length polymorphisms
(AFLPs)
fingerprint technique and presents more information,

technique, which is a cost-effective

is based on selective PCR amplification of a group of
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DNA fragments resulting from cutting with restriction
enzyme. Hundreds of highly replicable markers from
DNA of any organism are generated by this technique.

Amplified fragment length polymorphism (AFLP)
technique allows for the identification of variations
caused by SNP and indels which is very important
for the identification of genetic diversity studies. For
these reasons, this technique is widely used in genetic
relationship studies, QTL analysis, linkage mapping,
and profiling of gene expression using cDNA genetic
diversity studies (Barendse et al., 1994; Otsen et al.,
1996; Nijiman et al.,1999; Moreno et al., 2002; Foulley
et al., 2006; Negrini et al., 2007).

Although, RAPDs and AFLPs
dominant and generated at random. Both of them are
good choice for QTL mapping or diversity studies in

markers are

species (Negrini et al., 20006).
Bi-allelic co-dominant markers (RFLPs, SSCPs)

Restriction Fragment Lenght Polymorphisms
(RFLP) technique was developed following the
discovery of restriction endonucleases in the 1960s.
A simple and useful way of testing for a mutation is
RFLP analysis, uses an enzyme with a recognition
sequence created by the mutation (Simm, 1998). There
are approximately more than 300 restriction enzymes
that are isolated from bacteria and cut DNA wherever
specific short sequences (Montaldo and Meza-Herrera
1998; Babalola, 2003). PCR-RFLP technique described
just a polymorphism with each probe, is cheap and
widely used more than another marker system such
as RAPD, SSCP. This method is commonly used in
nucleic acid hybridization definition, identification and
diagnosis, description of polymorphisms on the gene
construction of a genetic linkage map and recombinant
DNA technology in farm animals (Solak et al., 2000;
Vignal et al, 2002; Schlotterer, 2004; Turner et al.,
2004; Cemal et al., 2009; Sevim et al., 2012; Yilmaz et
al., 2013; Yilmaz et al., 2014).

The principle of Single-strand conformation
polymorphism (SSCP) analysis based on PCR is a
method used to separate DNA fragments of the same
size. DNA polymorphisms and mutations at multiple
regions in the single loci can be detected by SSCP
as a mutation scanning technique (Orita et al., 1989;
Bastas et al., 2001). Denaturing high-performance
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liquid chromatography (DHPLC) known as improved
model of the SSCP technique is used for the separation
of the heteroduplex and homoduplex strands (Liu et al.,
1998). Reported results from SSCP studies are always
particular to specific fragments and sequence changes;
generalizations can be problematic. Mutations that
show no mobility shift under one set of conditions may
be revealed under different conditions (Hayashi, 1991;
Fan et al., 1993; Sheffield et al., 1993). SSCPs uses to
detect sequence variations, and screening of mutation
in farm animal.

Multi-allelic
(Microsatellites)

codominant markers

Microsatellites markers, which are among the
most widely used molecular genetic methods, are short
tandemly repeated DNA sequences that are present in
variable copy numbers at each locus and throughout the
genome (Ashley and Dow, 1994; Forbes et al., 1995;
Bruford et al.,1996; Ellegren et al.,1997; Montaldo and
Meza-Herrera, 1998; Schlotterer, 1998; Schmid et al.,
1999; Toth et al., 2000; Beuzen et al., 2000; Hancock,
2001;).

Microsatellites, which had spread a whole genome,
are DNA sequences consisting of short repeats of
highly variable number. Microsatellites have several
advantageous such as highly polymorphic, co-dominant
inheritance, easy genotyping and scored. For this reason
microsatellite markers are widely used in genetic
diversity and paternity analysis studies. (Bruford et al,
1996; Montaldo and Meza-Herrera, 1998; Beuzen et al.;
2000; Sancristobal et al, 2003; Schlétterer, 2004; Togan
et al., 2005; Acar, 2010; Jyotsana et al., 2010; Arora
et al., 2011; Kusza et al., 2011; Lasagna et al., 2011;
Agaviezor et al., 2012; Alvarez et al., 2012; Yilmaz and
Karaca, 2012; Cemal et al., 2013; Yilmaz et al., 2013,
Oner et al. 2014; Yilmaz et al. 2014).

Modern Types of Molecular Marker

New genetic technologies developed rapidly have
found applications in animal production. Identification
of gene regions with an effect on complex quantitative
traits of economic importance will increase genetic
gain and its proportion per year. The SNPs genotyping
technologies provide powerful resources for animal
breeding programs. Genomic selection using SNPs is
a new tool for choosing the best breeding animals. In
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addition, the high density maps using SNPs can provide
useful genetic tools to study quantitative traits genetic
variations (Koopaee and Koshkoiyeh, 2014; Yilmaz et
al., 2015).

Single nucleotide polymorphisms (SNPs)

Old type molecular markers were widely used
to determine genetic diversity, paternity analysis and
other molecular genetic studies in the last two decade.
Nowadays, scientific studies have focused on single-
nucleotide polymorphisms (SNPs) to identify genetic
variations. SNP is defined single nucleotide changes in
a specific base position that occurs in around 1% of a
large population.

SNPs have emerged as a powerful tool in marker
technology, was first proposed by Lander (1996), it
refers to a sequence polymorphism caused by a single
nucleotide mutation at a specific locus in the DNA
sequence (Akey et al., 2001, Yang et al., 2013). SNPs,
forming the 90% all of genetic variation, are the most
modern method of genotyping with a greater sensitivity
and ease of automation (Landegren et al., 1998). SNPs
have low mutation rates and can be amplified easily
for testing (Lipshutz et al., 1999; Beuzen et al., 2000;
Stoneking, 2001; Vignal et. al., 2002).

SNPs provide convenience in genetic disease
studies, paternity testing, traceability, estimation of
genomic breeding values (GEBVs), genetic mapping
for various livestock species. Today, genomic selection
has become possible with determining millions SNP by
a single analysis in various animal species (Hayes et
al., 2007; Goddard and Hayes, 2007; Hayes et al.,2009;
Bolormaa et al., 2010; Slack-Smith et al., 2010;
Bolormaa et al., 2011; Daetwyler et al., 2012; Eggen,
2012)

CONCLUSIONS

Molecular markers have been developed and
potential tools for animal breeding. Nowadays molecular
genetic techniques, provided an important contribution
to the quantitative theory, have become a vital tool for
animal breeding program. Molecular markers are very
important for the determination of genetic variation
within and between populations, re-construction of
pedigree data, measurement of the effective population
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size, identify admixture populations, providing of
evolution history in population genetics.

In summary, for molecular techniques make a great
benefaction to livestock production system we need
a joined-up strategy addressing genetic progress as
well as conservation, rather than gradually proceeding
classical breeding methods.
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