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Oz: Bu arastirma da, normal sartlar da ve 1s1 stresi altinda yetistirilen broilerlerin rasyonlarma Taraxacum officinale L.
ve Hypericum scabrum L. ekstrakti katkisinin Karaciger+Bagirsak agirligi ile canli agirlik ve yemden yararlanma orani
iizerine etkilerinin belirlenmesi amaglanmigtir. Arastirmada kullanilan Taraxacum officinale L. ve Hypericum scabrum
L. bitkileri Erzurum ilinden toplanarak uygun sartlarda eksrakte edilerek yemlere ilave edildi. Hayvan materyali olarak
96 adet Ross 308 erkek broiler civciv kullanilmustir. Broiler civcivler rastgele segilerek her grupta 16 civciv olacak
sekilde, 4 tekerriirlii 6 gruba ayrildi. Gruplarin 3’i normal sartlarda bakilirken, 3 gruba da deneme periyodunun sadece
15-30. giinleri arasmda 38-39%de sicaklik stresi (S) uygulandi. Birinci deneme grubun daki hayvanlar, herhangi bir
katki ilave edilmeyen (Bazal) yemle beslenerek kontrol (Grup K) grubu olusturuldu. ikinci deneme grubun daki
hayvanlara %0,1 oraninda T. officinale L. ekstrakt: katkili yem verildi (Grup T). Ugiincii deneme grubun daki
hayvanlara %0,1 oraninda H. scrabum L. ekstrakti katkili yem verildi (Grup H). Dérdiincii deneme grubun daki
hayvanlara sicaklik stresi uygulanarak katkisiz yem verildi (Grup K+S). Besinci deneme grubun daki hayvanlara
sicaklik stresi uygulanarak % 0,1 oraninda T. officinale L. ekstrakti katkili yem verildi (Grup T+S). Altinci deneme
grubun daki hayvanlara sicaklik stresi uygulanarak % 0,1 oraninda H. scabrum L. ekstrakti katkili yem verildi (Grup
H+S). Caligma 45 giin siirdii. Deneme sonu canli agirhiklarinda Grup K, Grup T ve Grup H’ nin degerleri benzer
olurken, Grup K ile sicaklik stresi uygulanan tiim gruplarla arasindaki fark 6nemli olmustur (p< 0.05). karaciger ve
Bagirsak agirliklarinda da Grup K ve Grup T ile sicaklik stresi uygulanan tiim gruplar arasindaki fark 6nemli olmustur
(p< 0.05). Sonug olarak, broiler yemine katilan H. scrabum L. ve T. officinale L. ekstraktinin 1s1 stresinin olumsuz

etkileri iizerine herhangi bir olumlu etkisi olmamustir.

Anahtar Kelimeler: Broiler, ekstrakt, Hypericum scabrum L., yem katkisi, Taraxacum officinale L.

Effects on Performance Values with Liver and Intestinal Weight of Taraxacum officinale L. and
Hypericum scabrum L. Plant Extracts Feed Added to Heat Stress Broilers

Abstract: In this study, it was aimed that determine the effects of on liver + gut weight, total body weight and feed
conversion ratio Taraxacum officinale L. and Hypericum scabrum L. extract add ratio broiler rations under normal
conditions and heat stress. Taraxacum officinale L. and Hypericum scabrum L. plants used in the research were
collected from Erzurum province that added to feed by being extract under suitable conditions. As animal material were
used 96 pieces of Ross 308 male broiler chicks. Broiler chicks were randomly selected and divided into 6 groups of 4
repetitions, with 16 chicks in each group. While 3 groups were examined under normal conditions, 3 groups were
subjected to temperature stress (S) at 38-390c between only 15-30 days of the test period. The animals in the first trial
group was formed Control group (Group K) by feeding with no added (Basal) feed. The animals in the second
experimental group was fed 0.1% T. officinale L. extract (Group T). The animals in the third experimental group was
added to 0.1% of H. scrabum L. extract (Group H). The animals in the fourth experimental group was given
unadulterated feed by applying heat stress (Group K + S). The animals in the fifth experiment group was applied
temperature stress to and T. officinale L. extract feed added (Group T + S). The animals in the sixth experiment group
was applied temperature stress to and 0.1% H. scabrum L. extract feed added (Group H + S). Work lasted 45 days.
While total body weight similar values of Group K, Group T and Group H, group K was significant difference between
all groups to which the heat stress was applied (p< 0.05). Liver and intestinal weights were significantly different
between Group K and Group T and all groups to which heat stress was applied (p< 0.05). As a result, H. scrabum L.
and T. officinale L. extract, which were added to the broiler diet, had no positive effect on the negative effects of heat

stress.

Keywords: Broiler, extract, Hypericum scabrum L., feed additive, Taraxacum officinale L.
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1.GIRIS

Stres, canli organizmada bir¢ok fonksiyonu etkileyerek verim, canli agirlik kazanci ve yem tiiketiminde azalma
gibi istenmeyen etkilere sebep oldugu (Puvadolpirod and Thaxton, 2000; Cinar ve ark., 2006; Donmez ve ark.,
2007) gibi hayvanlarin bagisiklik diizeyinin diismesine ve g¢evresel faktorlerin zararli etkilerinin hayvanlar
tizerinde daha etkili olmasina ayrica bir ¢ok biyokimyasal parametrenin degismesinde 6nemli bir etken olmustur
(Daneshyar et al., 2009). Kanatli hayvanlari strese sokan sartlar i¢inde en 6nemlisi sicaklik stresidir (Alarslan,
2000). Sicaklik stresi kanatlilarda canli agirhigl, yem tiketimini ve yemden yararlanma oraninda diisiisle
iligskilendirilmistir (Donkoh, 1989). Kanatlilarda 1s1 stresinin sebep oldugu bu zararl etkileri azaltmak i¢in vitamin
(Ciftci, 2005), mineral (Sahin, 2005) ve bitki yaglar1 (Karsli, 2007) gibi birgok dogal madde yem katkis1 olarak
kullanilmistir. Yem katkisi olarak kullanilmasi diigiiniilen dogal bitkilerden biri de, Hypericum cinsine ait
Hypericum scabrum L. olmustur. Bu tiir Anadolu da “mayasil otu, kepirotu” olarakta isimlendirilir (Kurbanov ve
Mutayev, 1993; Baytop, 1997). Bu bitki tiirleri fenol igerigine sahip olduklari gibi antioksidan 6zellige ve besinsel
degere sahiptirler. (Christie, 1994; Keskin, 2015). Ayrica Hypericum scabrum L. ‘un antimikrobiyel, antiseptik,
antihelmintik, antifungal ve ishal 6nleyici 6zellige sahip oldugu da tespit edilmistir (Unal, 2008; Ebrahimzadeh,
2013; Pirbalouti 2014). Bu dogrultuda kullanilan diger bir bitki de Taraxacum officinale’dir. Bu bitki ¢ayirlarda
ve yol kenarlarinda yetisebilen ¢ok yillik, sar1 renkte cicekleri olan, Papatyagiller (Asteraceae) familyasinin bir
tyesidir. Ayn1 zamanda Karahindiba olarak ta bilinir (Davis, 1965; Kog, 2002). Taraxacum officinale laksatif,
diiiretik, anti-diabetik ( Onal et al., 2005; Ertas et al., 2005) ve kan temizleyici olarak ta kullanilmstir. (Bisset et
al., 1994). Ayrica yapilan diger ¢alismalarda Taraxacum officinale’nin anti-inflamator (Kim et al., 2000), anti-
bakteriyel (Amin Mir, 2016), anti-oxidatif (Hu and Kitts, 2005), anti-alerjik (Ho et al., 1998), anti-koagulan (Yun
et al., 2002) aktiviteye sahip oldugu bildirilmistir. Bu bitkilerin sahip olduklar1 bu 6zelliklerden dolay1 dogal yem
katkis1 olarak kullanilmalar1 diistiniilmiistiir.

Bu ¢alisma da, hem normal sartlar da, hem de yasamlarinin belli bir doneminde (15-30. giin aras1) sicaklik stresi
uygulanan broiler rasyonlarina Taraxacum officinale L. ve Hypericum scabrum L. bitki ekstrakti katkisinin bas,
karaciger ve bagirsak agirligi ile canli agirhk ve yemden yararlanma oram {izerine etkilerinin belirlenmesi
amaclanmistir.

2.MATERYAL VE YONTEM

Arastirmada kullanilan Taraxacum officinale L. ve Hypericum scabrum L. bitkileri Erzurum ilinde Haziran ayinda
toplanarak gélgede kurutulup ogiitiildii. Ogiitiilen bitkilerden 100’er gr almarak 1000 ml’lik balonlara konulup,
balonlara ayr1 ayr1 500°er ml etanol ilave edildi. 48 saat sonunda bitki materyalleri ve organik ¢dziiciiler ince bir
tilbentten siiziiliip bitki materyalleri stispansiyondan ayrildi. Toplanan karigimdan organik ¢oziiciiler rotary
evaporator yardimiyla uzaklastirilarak ekstraktlar elde edildi. Elde edilen eksraktlar calismada kullanilmak tizere
+4°C’deki buzdolabinda muhafaza edildi.

Arastirma Atatiirk Universitesi Yerel Etik Kurulu onay1 (23.07.2013 tarih ve 36643897-652 sayil1 yazi ile gereken
etik kurul belgesi) alindiktan sonra Atatiirk Universitesi Veteriner Fakiiltesi Hayvancilik Arastirma ve Uygulama
Birimi Kanatli iinitesinde yiiriitiildii. Calisma da 1 giinliik yasta 96 tane Ross 308 erkek broiler civciv kullanildi.
Hayvanlar rastgele secilerek her grupta 16 civciv olacak sekilde 4’er hayvanli 4 tekerriirlii 6 gruba ayrildi.
Gruplarm 3’ne normal sicaklik sartlarinda bakilirken, diger 3 gruba da deneme periyodunun sadece 15-30. giinleri
arasinda 38-39°C’de sicaklik stresi (S) uygulandi. Deneme gruplarindaki hayvanlardan, birinci deneme grubun da
ki hayvanlara, herhangi bir katk: ilave edilmeyen (Bazal) yemle beslenerek kontrol (Grup K) grubu olusturuldu.
Ikinci deneme grubun da ki hayvanlara % 0,1 oraminda T. officinale L. ekstrakt: katkili yem verildi (Grup T).
Ucgiincii deneme grubun da ki hayvanlara % 0,1 oraninda H. scrabum L. ekstrakt1 katkili yem verildi (Grup H).
Dérdiincii deneme grubun da Ki hayvanlara sicaklik stresi uygulanarak katkisiz yem verildi (K+S). Besinci deneme
grubun da ki hayvanlara sicaklik stresi uygulanarak % 0,1 oraninda T. officinale L. ekstrakti katkili yem verildi
(Grup T+S). Altinci deneme grubun da ki hayvanlara sicaklik stresi uygulanarak % 0,1 oraninda H. scabrum L.
ekstrakti katkili yem verildi (Grup H+S). Hayvanlar rakamli ayak klipsleri ile bireysel olarak numaralandirildilar.
Calismadaki hayvan (bireysel olarak) ve yem tartimlar1 haftalik olarak yapildi. Hayvanlara yem ve su ad libitum
olarak verildi. Calisma 45 giin siirdii. Bitki ekstrakt1 ilave edilen yemler hayvanlara 8. giinden itibaren verildi.
Karma yem haftalik olarak hazirlandi. Arastirmada; Igerigi ve kimyasal kompozisyonu Cizelge 1” de verilen karma
yemler kullanildi.
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Cizelge 1. Kullanilan karma yemin bilesimi (%).

Yem Maddeleri 7-14. giin 14-21.giin 21-28.giin >28.giin
Misir, % 36,72 37,67 36,61 33,89
Yagh soya, % 27,50 21,07 19,13 20,07
Kuru soya, % 12,69 15,00 17,50 17,50
Bugday, % 7,50 10,00 12,50 15,00
Soya yagi, % 0,71 3,07 5,20 5,58
Tavuk unu, % 1,50 2,00 3,00 3,50
Masir gliiteni, % 8,41 6,63 1,50 -
Et kemik unu, % 1,50 2,00 2,44 2,64
DCP, % 1,46 1,00 0,72 0,48
Metionin, % 0,24 0,23 0,23 0,24
Vitamin mineral premiksi, % 0,50 0,50 0,50 0,50
Tuz, % 0,21 - 0,18 0,17
Sodyum bikarbonat, % 0,15 0,15 0,15 0,15
Mermer tozu, % 0,33 0,16 - -
Toksin baglayici, % 0,10 0,10 0,10 0,10
Cholin clorid, % 0,09 0,09 0,09 0,09
Threonin, % 0,08 0,08 0,07 0,07
Lysin, % 0,32 0,27 0,10 0,04
TOPLAM 100,00 100,00 100,00 100,00
Hesaplanan degerler

Kuru madde, % 89,72 89,74 89,81 89,82
Ham protein,% 25,83 24,30 22,40 22,17
Metabolik enerji 3.025,00 3.200,00 3.300,00 3.325,00
Ham yag,% 7,90 9,31 11,30 11,87
Ham seliiloz,% 3,45 3,30 3,32 3,38
Kalsiyum, % 1,00 0,90 0,86 0,82
Fosfor,% 0,50 0,45 0,43 0,41

Diyette kilogram bagina; 10.000 IU A vitamini, 12 mg E vit., 2000 IU D vit., 30 mg niasin, 10 mg D-patotenik asit, 3.61
mg riboflavin, 3.52 mg pridoxin, 2.41 mg tiamin, 1.39 mg folik asit, 0.16 mg biotin ve 0.03 mg B vit., 59 mg manganez,
41 mg ¢inko, 1281 mg demir, 7.9 mg bakir, 0.31 mg iodin ve 0.22 mg selenyum.

Istatiksel analizler; elde edilen verilerin varyans analizi Genel Linear Model prosediirii ile verielerin 6nem
kontrolleri SPSS SPSS 20.0 paket programi kullanilarak yapilmustir. Gruplar arasinadaki farkliliklar Duncan ¢oklu
kargilastirma testi ile belirlenmistir.

3. ARASTIRMA BULGULARI VE TARTISMA
Aragtirma sonucun da elde edilen degerler ¢izelge 2 ve 3’de sunulmustur.
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Cizelge 2. Canli Agirlik ve Yemden Yararlanma Oranina Ait Degerler

1 - 45 giin
Gruplar
Canhi Agirhik (g) Yemden Yararlanma Oram

GrupK 1964°+211 1,78 +0.34

Grup K+S 15482+ 325 1,84 £0.26

Grup T 1888+ 302 1,96 £ 0.65

Grup T+S 16622+ 223 1,91 +£0.31

GrupH 1749 + 302 1,87 £0.29

Grup H+S 16142+ 249 1,98 +0.33

p * 0s
EOrtalan)la.iStandart hata).O0S: Onemsiz ve a, b, c: Ayni siitunda farkli harfle gosterilen ortalamalar arasi fark énemlidir
p<0.05).

Cizelge 3. Bas, Karaciger ve Bagirsak agirligina ait degerler (Ortalama.£Standart hata).

1-45 giin

Gruplar

Bas agirhgi (g) Karaciger agirhg (g) Bagirsak agirhklar (g)
Grup K 48 +4.83 2390+ 41.5 148,77°+ 24.55
Grup K+S 51+6.59 180,57+ 38 1102+ 17.96
Grup T 50,5 +5.99 2390 + 40.7 157,19 + 23.67
Grup T+S 50,5 +3.69 1842 £29.1 111,32+ 13.14
Grup H 52£537 21124295 134,13 + 13.51
Grup H+S 494+9.8 181,32+ 28.1 110.25% + 13.12
p 0s * *

0OS: Onemsiz ve a, b: Ayni siitunda farkli harfle gosterilen ortalamalar arasi fark énemlidir (p<0.05).

Yapilan istatiksel analiz sonuglara bakildiginda Deneme sonu canli agirlik, karaciger ve bagirsak agirliklarina
ait degerler i¢in p< 0.05 anlamlilik diizeyinde ortalamalar arasindaki fark istatistiksel olarak anlamli bulunmustur.
Yemden yararlanma oranlari ile bas agirliklarina ait degerlerde istatistiksel 6neme sahip herhangi bir fark
olmamustir. Cizelge 2°ye bakildiginda Deneme sonu canli agirliklarinda Grup K, Grup T ve Grup H’ nin degerleri
bezer olurken Grup K’nin sicaklik stresi uygulanan tiim gruplarla (Grup K+S, Grup T+S, Grup H+S) arasindaki
fark 6nemli olmustur (p< 0.05). Ayrica Grup T ile Grup K+S ve Grup H+S arasindaki farkta 6nemli olmustur (p<
0.05). Cizelge 3’teki karaciger ve bagirsak agirliklarinda da Grup K, Grup T ve Grup H’ nin degerleri arasinda
onemli bir fark olmazken, Grup K ve Grup T ile sicaklik stresi uygulanan tiim gruplar (Grup K+S, Grup T+S,
Grup H+S) arasindaki fark 6nemli olmustur (p< 0.05).

Yem katki maddesi olarak kullanilacak maddelerin hem yemlerde hem de elde edilen iiriinlerde saptanabilir
olmalari, bu maddelerin insan sagligina olan etkilerinin denetlemesinde onemlidir (Eren, 2001). Hayvan
beslemede kullanilacak yem katki maddelerinin insan sagligi iizerine olumsuz etki olugturmayan, hayvansal {iriin
verimini ve kalitesini artiran (Erkek, 1991 ) bunun yani sira sicaklik stresinin olumsuz etkilerini de yok edebilecek,
dogal bitki ve bitki ekstraktlari’nin yem katkisi olarak kullanimi énem kazanmustir.

Bu dogrultuda kanatlilarda yapilan bir caligmada gruplara sicaklik stresi ve bitki ekstraktt uygulamasi canli agirlik
artis1 ve yem tiiketimini etkilemezken, yemden yararlanma oranini iyilestirdigi bulunmustur (Ciftci, 2013). Baska
bir ¢alismada da broiler yemine katilan Hypericum perforatum tozunun biiyiime performansina olumlu bir
etkisinin olmadig1 ve canli agirligi da azalttig1 bildirilmistir (Landy et al., 2012). Yine yapilan baska bir ¢aligmada
bitki ekstrakt1 iceren rasyonla beslenen broilerde yem tiiketimi, bagirsak uzunlugunu ve agirlig1 ile bazi organ
agirliklar etkilemezken, canli agirligi azaltig1 ( Hosseinzadeh, 2014) gibi fitojenik ekstrakt katkili yemle beslenen
broilerin de karaciger agirliginin degismedigi (Jamroz, 2003) bildirilmistir. Yine rat (Tahtamouni et al., 2016) ve
tavsanlar (Choi, 2010) da T. officinale L. katkisinin bobrek, karaciger ve viicut agirh@ma etki etmedigi
bulunmustur. Yapilan ¢alisma da sicaklik stresi uygulanan sartlarda elde edilen veriler diger ¢aligmalarla benzer
olmustur. Ancak ortaya ¢ikan olumsuz etkilerin sicaklik stresi sonucun da serbest radikallerin artisiyla oksidatif
stresin olusmasina bunun da viicut agirliginin, yem tiikketiminin ve yemden yararlanma oraninin azalmasina
(Bartlett and Smith, 2003; Mashaly, et al., 2004; Gavazza, 2006) sebep oldugundan dolay1 gerceklestigi
diigiiniilityor. Yapilan literatlir taramasinda Hypericum scabrum L. ve Taraxacum officinale L. eksraktlarinin
antioksidan ozellikleri ile biyokimyasal parametrelerin incelendigi ¢aligmalara erisilebilmektedir (Donmez ve
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Keskin, 2007; Apaydm Yildirim, 2016). Fakat sicaklik stresi altinda veya normal sartlarda broilerde performans
degerleri tizerine Hypericum scabrum L. ve Taraxacum officinale L. eksraktlarinin etkisinin incelendigi herhangi
bir ¢aligmaya rastlanamadi.

4. SONUC VE ONERILER

Sonug olarak, broilerlerin sicaklik stresine yasamlarinin sadece bir doneminde maruz kalsalar dahi sicaklik
stresinin olumsuz etkilerinin ortaya ¢ikmasi igin yeterli oldugu, ayrica Hypericum scabrum L. ve Taraxacum
officinale L. bitki eksraktlarinin sicaklik stresine etki etmedigi gibi normal sartlar altinda da broilerlerin performans
degerlerine olumlu etkisinin olmadigi ortaya ¢ikmistir. Hayvan beslemede yem katkisi olarak kullanilan bitki ve
bitki ekstraktlarimin hayvanlara ve hayvansal iirlinlere olan etkisi, bitkilerin 6zelliklerine, hasat donemine,
kullanilan kisimlarina ve igsleme teknigine bagh olarak degismektedir (Muhl ve Liebert, 2007; Lee vd., 2003). Bu
faktorler goz Oniine alindiginda karma yemlere katilan bitki ve bitki ekstratlarinin etkilerinin tam olarak
belirlenmesinin olduk¢a gii¢ oldugu ve ¢ok sayida caligma yapilmasi gerektirdigi goriilmektedir. Yapilan
¢alismada elde edilen verilerin de bu anlamda kaynak teskil edebilecegi diigiiniilmektedir.
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Oz: Yapilan bu calismada Tiirkiye’de siit sagim makinesi (seyyar) ve siit sagim tesisi teknolojilerinin kullanim
projeksiyonlarinin belirlenmesi amaglanmigtir. Bu amagla siit sagim makinesi ve siit sagim tesislerinin kullanim
sayilarinin son on yilda yillik degisim oranlar1 (artis ve azalislar1) belirlenmis, bu degisim oranlarindan projeksiyon
katsayis1 hesaplanmig ve projeksiyon katsayisi kullanilarak gelecek yillar igin beklenen rakamlarin tahminlenmesi
yapilmistir. Ayrica son on yilda Tiirkiye’de sagilan biiyiikbas ve kiigiikbas hayvan sayis1 ve iiretilen siit miktarlarina
ait projeksiyon katsayilar1 da tespit edilmis ve mekanizasyon kullanimiyla birlikte degerlendirilmistir. Caligmada
projeksiyon katsayilar siit sagim makinesi (seyyar) i¢in %7,28 ve siit sagim tesisi i¢in %6,58 olarak belirlenmistir.
Siit tiretimi amaciyla yetistirilen hayvan sayist ve iiretilen siit miktarinin projeksiyon katsayisi biiylikbas hayvanlar
icin sirastyla %3,01 ve %4,67 ve kiigiikbas hayvanlar igin sirasiyla %5,57 ve %5,69 olmustur. Ayrica sagim
makineleri ve sagim tesislerinin kullanim sayilari ile biilyiikbas, kiiciikbag ve toplam siit verimi arasinda onemli
pozitif yiiksek korelasyonlar tespit edilmistir. Yapilan g¢aligmada siit tretiminde mekanizasyon kullaniminin
artmasinin verimde de artis seklinde sonuglandig: belirlenmistir.

Anahtar kelimeler: Siit, mekanizasyon, projeksiyon, zootekni
Dairy Milking Technology Projection in Turkey

Abstract: In this study, it was aimed to determine the usage projections of the milking machine (mobile) and milking
facilities in Turkey. For this purpose, annual change rates (increase and decrease) of numbers of milking machine and
milking facilities were determined. Projection coefficient was calculated by using these change rates and projection
coefficients were used to estimate the expected figures for future years. In addition, the projection coefficients for the
number of cattle and sheep and milk produced in Turkey during the last decade have also been determined and
evaluated together with the use of mechanization. In the study, the projection coefficients were determined as 7,28%
for the milking machine (mobile) and 6,58% for the milking facility. Projection coefficients of the number of animals
raised for milk production and of the amount of milk produced were 3,01% and 4,67% for cattle and 5,57% and
5,69% for sheep, respectively. In addition, there was a significant positive correlation between the number of uses of
milking machines and milking facilities and the incidence of cattle, sheep and total milk production. The study has
been determined that the increase in the use of mechanization in milk production resulted in an increase in milk yield.

Keywords: Milk, mechanization, projection, animal science
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1. GIRIS

Tarimsal iiretimde elde edilen verimi arttirmada etkili faktorlerden birisi de mekanizasyon kullanimidir. Tarimsal
mekanizasyon ilkel yontemlerle ¢alismayr gerektiren alet ve ekipmanlar yerine modern arag ve tesislerin
kullanilmasi olarak tanimlanmaktadir (Kivrak 2016). Tiirkiye’ de tarimda makine kullanimi yaklasik 60 yillik bir
gecmise sahiptir. Tartmin ana kollarinda biri olan hayvancilikta ve ozellikle siit tiretiminde mekanizasyon

kullanimi (sagim siatemleri) tiretimin daha kolay, daha hizli ve daha hijyen yapilmasini saglamaktadir (Giirhan
ve Cetin 1998; Cetiner, 2017; Goncii, 2017; Uger, 2008).

Tarihte ilk siit sagimi1 Misir’ da yaklagik olarak milattan 3100 sene dnce yapilmis ve o donemde hayvanlar giinde
2-3 kez profesyonel sagimcilar tarafindan elle sagilmiglardir. Elle sagimda eli siirekli sikip-gevsetme iglemi
yapildigindan 1 sagimci 20 baslik bir siiriide yaklasik olarak giinde elini 10.000-12.000 kez sikip gevsetmek
zorunda kalmis ve bu durum sagimeilarin bir siire sonra ellerini kapatmakta zorluk yasamalarina sebep olmustur.
Kalifiye eleman bulma ihtiyac1 ve ¢ok sayida yliksek verimli hayvanla ¢aligma mecburiyeti siit sagimimnin
makineyle yapilmasim gerekli kilmistir (Uger, 2008).
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19. yiizyilda siit sagim makinalariyla ilgili ilk ¢alismalar baslanustir. Ik sagimhane 1930 yilinda ‘sagim evi’ adi
altinda kurulmustur (Nalbant, 1987). Sagim makineleri ilk olarak gelistirildiklerinde basit diizeneklerle
caligmalara baglanmis ve zaman igerisinde giiniimiizde kullanimda olan sistemler gelistirilmistir (Goncii, 2017;
Nalbant, 1987).

Makine kullanilarak siitiin sagilmasi makinenin ¢aligmasi esnasinda canli organizma ile dogrudan temasi olan bir
mekanizasyon iglemi oldugundan, diger tarim makinelerine gore ¢ok ayricalikli bir yeri bulunmaktadir. Siit
sagim makineleri giiniimiizde entansif {iretim yapilan sigircilik igletmelerinin vazgegilmezidir ve isletme
sartlaria uygun olarak segilen sagim makinesi veya sistemi yardimiyla ¢cok sayida hayvani daha az insan isgiicii
ihtiyact ve maliyetle saglikli bir sekilde sagmak ve daha hijyenik siit elde etmek miimkiindiir (Giirhan ve Cetin
1998; Cetiner, 2017; Goncii, 2017; Uger, 2008). Makineli sagimda ahirin bagli veya serbest ahir olmasina gore
farkli sistem ve tesisler uygulanmaktadir. Sagim islemi mekanizasyon derecesine gore, bir isletmedeki giinliik
toplam c¢alisma zamanimnin, bagli sistem ahirlarda %40-60’1n1, serbest sistem ahirlarda ise %70-80’ini
olusturmaktadir (Ugucu, 1982).

Yapilan bu ¢alismada iiretim ve kullanim sayilar1 dikkate alinarak Tiirkiye’ de siit sagim makineleri (seyyar) ve
stit sagim tesisleri ile sagilan biiyiikbas, kiigliikbag hayvan sayilar1 ve iretilen siit miktarlarina ait projeksiyon
katsayilari tespit edilmis ve bu katsayilara bagli olarak gelecek 10 yillik projeksiyonlar: belirlenmistir.

2. MATERYAL VE YONTEM _

Calismanin materyalini 2006-2016 yillarina ait Tiirkiye Istatistik Kurumu’ nun tarimsal alet- makine verileri ve
hayvansal tiretim verileri olusturmustur (TUIK, 2006; 2007; 2008; 2009; 2010; 2011; 2012; 2013; 2014; 2015;
2016).

Caligmada siit sagim makineleri ve tesislerin isletmelerce kullanim rakamlari ve mevcut hayvan sayilari ile siit
tiretim miktarlarina ait son on yillik rakamlar dikkate alinmistir. Bu rakamlarin yillara gére degisim (artis ve
azalis) yiizdeleri belirlenmis ve belirlenen yiizdelik oranlarin ortalama katsayilart tespit edilmistir. Bir 6zellik
igin o Ozelligin bir 6nceki yila ait sayisi ile 0 6zellige ait katsayis1 ¢arpilmig, katsayilardaki degisim (artis1 veya
azalist) dogrultusunda ozelligin 2026 yilima kadar olan 10 yillik projeksiyonu hesaplanmigtir. Projeksiyon
katsayilarinin negatif veya pozitif ¢ikmasi muhtemeldir ve katsayinin negatif ¢ikmasi azalig1 gosterirken pozitif
¢ikmasi artis1 ifade etmektedir (Demir, 2013, Demir, 2015, Demir ve Kus, 2016).

3. ARASTIRMA BULGULARI VE TARTISMA

Siit sagim mekanizasyonu (siit sagim makineleri-seyyar, siit sagim tesisleri), sagilan hayvan sayis1 ve iretilen siit
miktarinin ge¢mis on yila ait iiretim ve kullanim miktarlari, yillar arasinda degisim oranlari ve bu rakamlar
kullanilarak hesaplanan projeksiyon katsayilar: Cizelge 1’ de verilmistir.

Yillara bagl olarak hesaplanan projeksiyon katsayilari sagim makineleri (seyyar) ve sagim tesisleri igin sirasiyla
%7.28 ve %6.58 olarak belirlenmistir (Cizelge 1). Sagim makinelerinde bir 6nceki yila gore herhangi bir azalisin
goriilmemesi nedeniyle sagim tesislerine gore daha yiiksek projeksiyon katsayisi tespit edilmistir. Sagim
tesislerinin 2012 yilindaki azalist bu yil i¢in degisim oraninin negatif ¢ikmasina neden olmustur. Buna bagl
olarak ta hesaplanan projeksiyon Katsayisinda azalma goriilmistiir. 2007 yilinda sagim makinelerinin (seyyar) ve
sagim tesislerinin sayisi sirasiyla 164.051 adet ve 5.749 adet iken 2016 yilinda sirasiyla 301.795 adet ve 10.057
adete ulasmistir (Cizelge 1). Cizelge 1’ in sagim makineleri ve sagim tesisleri i¢in sirasiyla bize verdigi %7,28
ve %6,58 projeksiyon katsayisi ile sagim makineleri ve sagim tesislerinin sayisinin 2026 yilinda sirastyla
609.394 adet ve 19.021 adete ulasacigini séylemek miimkiindiir.

Cizelge 1’de biiyiikkbas hayvan sayisi ve bunlara ait iiretilen siit miktar1 projeksiyon katsayilar1 sirasiyla %3,01
ve %4,67 olmus ve iiretilen siit miktarinda daha yiiksek projeksiyon katsayisi elde edilmistir. Hem biiyiikbag
hayvan sayist hem de tiretilen siit miktar1 igin 2008, 2015 ve 2016 yillarinda bir dnceki yila gore azalis olmus
ancak bu azalis biiyiikkbas hayvan sayisinda daha yiiksek oranda meydana gelmistir. Gegmis yil degisim
oranlarma bakildiginda (Cizelge 1) pozitif ve negatif yonde en yiiksek degisim orani biiyiikbas hayvan sayisi igin
sirastyla %14,10 ile 2012 ve -%3,48 ile 2008 ve siit tiretim miktar1 igin %15,76 ile 2012 ve -%0,86 ile 2016
yillarinda meydana gelmistir.
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Cizelge 1. Siit sagim mekanizasyonu (siit sagim makineleri-seyyar, siit sagim tesisleri) (adet), sagilan hayvan sayisi (bas) ve

Siit Sagim - -
Ekipmanlar: Biiyiikbas Kiigiikbas Toplam
Sagim Sagim  Sagillan  Uretilen Sagillan  Uretilen  Sagilan Uretilen
Makineleri ... Hayvan Siit Hayvan Siit Hayvan Siit
Yillar (Seyyar) Tesisleri Sayist Miktar1 Sayist Miktar1 Sayisi Miktar1
2007 164,051 5,749 4,259,900 11,309,715 12,373,616 1,020,074 16,633,516 12,329,789
2008 177,630 6,216 4,111,682 11,286,598 11,639,859 956,442 15,751,542 12,243,040
2009 187,123 6,714 4,165,509 11,615,757 11,238,680 926,429 15,404,189 12,542,186
2010 208,457 7,280 4,397,202 12,454,031 13,166,147 1,089,643 17,563,350 13,543,674
= o011 225937 7959 4,801,360 13,842,800 14,594,255 1213410 19,395,614 15,056,211
% 2012 254,348 7,336 5,478,359 16,024,827 16,570,700 1,376,436 22,049,059 17,401,262
© 2013 268,164 8,182 5,659,212 16,706,956 18,230,555 1,516,756 23,889,767 18,223,712
2014 282,433 9,279 5,664,131 17,053,653 18,924,432 1,577,207 24,588,563 18,630,859
2015 292,405 9,744 5,598,772 16,996,280 19,941,422 1,658,401 25,540,194 18,654,682
2016 301,795 10,057 5,495,044 16,849,348 19,704,519 1,639,813 25,199,563 18,489,161
o 82 8,12 -3,48 0,20 5,93 6,24 -5,30 -0,70
9 22%%3 534 8,01 131 2,92 -3,45 -3,14 2,21 2,44
oy ___—- =¥
E 2009- 11,40 8,43 5,56 7,22 17,15 17,62 14,02 7,98
2 2010 , ) ) , , , ; ,
§ 2010
5 2011_ 8,39 9,33 9,19 11,15 10,85 11,36 10,43 11,17
E 2011
Z 9012 12,58 -7,83 14,10 15,76 13,54 13,44 13,68 15,58
2 2012
g 2013_ 5,43 11,53 3,30 4,26 10,02 10,19 8,35 4,73
= _<0ls
o 2013-
E o014 5,32 13,41 0,09 2,08 3,81 3,99 2,93 2,23
g 2014
S 2015_ 5,53 5,01 -1,15 -0,34 5,37 5,15 3,87 0,13
e 3a 321 -1,85 -0,86 1,19 1,12 -1,33 -0,89
Projeksiyon
Katsayisi 7,28 6,58 3,01 4,67 5,57 5,69 4,94 4,74
(%)
2017 323,765 10,719 5,660,044 17,636,212 20,802,060 1,733,118 26,444,421 18,490,037
2018 347,335 11,424 5,830,423 18,459,823 21,960,734 1,831,732 27,750,775 19,366,464
2019 372,621 12,176 6,005,919 19,321,896 23,183,946 1,935,957 29,121,663 20,284,434
2020 399,748 12,977 6,186,697 20,224,228 24,475,291 2,046,112 30,560,273 21,245,916
c
% 2021 428,850 13,831 6,372,916 21,168,699 25,838,564 2,162,535 32,069,950 22,252,972
(2]
%. o022 460070 14,741 6,564,740 22,157,277 27,277,772 2,285583 33,654,205 23,307,762
o 2023 493,563 15,711 6,762,339 23,192,021 28,797,143 2,415,632 35,316,722 24,412,549
2024 529,494 16,745 6,965,885 24,275,088 30,401,143 2,553,081 37,061,368 25,569,703
2025 568,041 17,847 7,175,558 25,408,734 32,094,486 2,698,351 38,892,199 26,781,706
2026 609,394 19,021 7,391,542 26,595,321 33,882,148 2,851,887 40,813,473 28,051,158
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Cizelge 1’de kiigiikbas hayvan sayist ve iiretilen siit miktari igin projeksiyon katsayilari sirasiyla % 5,57 ve

%b5,69 olarak belirlenmis ve iiretilen siit miktarindaki artigin hayvan sayisindan daha fazla oldugu goriilmiistiir.
Hem kiiciikbag hayvan sayisi hem de {iretilen siit miktarinda 2008, 2009 ve 2016 yillarinda negatif yonde
degisim olmus ancak diger yillarda artig yoniindeki degisim projeksiyon katsayisinin pozitif olmasini saglamstir.
Gecmis yil degisim oranlarina bakildiginda (Cizelge 1) kiiciikbas hayvan sayisi ve iiretilen siit miktarinda
degisim oranlar1 pozitif yonde en yiiksek sirasiyla %13,54 ve %13,44 ile 2010 ve negatif yonde en yiiksek
strastyla -%5,93 ve -%6,24 ile 2008 yillarinda meydana gelmistir.

Tirkiye’ de sagilan biiyiikbas ve kiigiikbag hayvan sayisi, iiretilen siit miktar1 ve siit iiretiminde kullanilan siit
sagim makinesi (seyyar) ve siit sagim tesisi teknolojine ait projeksiyon katsayilarinin grafik lizerinde dagilimi
Sekil 1’ de verilmistir.

Sekil 1. Tiirkiye’ de sagilan biiyiikbas ve kiiglikbag hayvan sayisi, iiretilen siit miktari ve siit tiretiminde kullanilan siit sagim
makinesi (seyyar) ve siit sagim tesisi teknolojine ait projeksiyon katsayilart
8 -

7,28

7 4 6,58
¥ 6 5,57 5,69
= 4,94
= s 4,74
g o | 4,67 ,
&z
oy
& 4
z 3,01
s 34
=
2
o 2]
e
& 1

0

SSM SST SBHS BSU SKHS KsU TSHS TUSM

SSM: Siit Sagim Makinesi, SST: Siit Sagim Tesisi, SBHS: Sagilan Biiylikbag Hayvan Sayisi, BSU:
Biiyiikbag Siit Uretimi, SKHS: Sagilan Kiigiikbas Hayvan Sayisi, KSU: Kiigiikbas Siit Uretimi, TSHS:
Toplam Sagilan Hayvan Sayisi, TUSM: Toplam Uretilen Siit Miktar1

Sekil 1 incelendiginde projeksiyon katsayilarinin tiim 6zellikler igin pozitif oldugu ve en yiiksek projeksiyon
katsaymin %7,28 ile siit sagim makinesi (seyyar) en diisiik projeksiyon katsayinin ise %3,01 ile sagilan
biiyiikbas hayvan sayisinda belirlendigi gorillmektedir.

Korelasyonlar
Sagim makinesi ve sagim tesisi ile biiyiikbas, kiigiikbag ve toplam firetilen siit miktar1 arasindaki korelasyon
degerleri Cizelge 2’ de verilmistir.

Cizelge 2. Sagim makinesi ve sagim tesisi ile biiyiikbas, kiigiikbas ve toplam iiretilen siit miktar1 arasindaki korelasyon

degerleri
Sagim Sagim Biiyiikbag Kiigiikbas Toplam
Makineleri ~ Tesisleri ~ Siit Uretimi ~ Siit Uretimi ~ Siit Uretimi
Sagim Makineleri 1
Sagim Tesisleri 0,951** 1

Biiyiikbas Siit Uretimi  0,978** 0,879** 1
Kiiciikbas Siit Uretimi ~ 0,977** 0,917**  0,980** 1
Toplam Siit Uretimi 0,980** 0,885**  0,997** 0,983** 1

Calismada sagim makineleri ve sagim tesislerinin kullanim sayilari ile biiyiikbag, kiigiikbas ve toplam siit verimi
arasinda 6nemli pozitif yliksek korelasyon tespit edilmistir.

4. SONUC VE ONERILER

Caligmadan elde edilen sonuglar siit sagimimda sagim makineleri ve sagim tesislerinin kullaniminin son on yilda
strekli artis halinde oldugunu gostermistir. Calismada belirlenen biiylikbas hayvan sayisimin projeksiyon
katsayis1 bu hayvanlardan elde edilen siit iiretim miktarinin projeksiyon katsayisindan daha diigiik kalmistir. Bu
sonucu hayvan basina elde edilen siit miktarimin artmasi seklinde agiklamak yanlis olmayacaktir. Siit verimini
arttiran faktorlerden birisinin sagimda mekanizasyon kullanimi oldugu dikkate alindiginda mekanizasyon
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kullanimimin  artmasimin - hayvanlarda siit tretimini ve siit¢li isletmelerde karliligi arttiracagi sonucu
kaginilmazdir.
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Oz: Bu calisma, degisik oranlardaki zeytin yapragi ekstraktinin (Olive Leaf Extract-OLE) ve infilizyonunun
streptozosin ile olusturulmus deneysel diyabetik siganlarin bazi biyokimyasal ve hematolojik parametreleri iizerine
olast koruyucu etkisini aragtirmak amaciyla planlanmigtir. Bu amag¢ dogrultusunda, 56 adet Wistar albino sigan
rastgele 7 gruba ayrildi1 (n=8). 21 giinliik deneme sonunda biyokimyasal ve hematolojik analizleri yapildi. OLE
uygulanan gruplarim hepsinde RBC’ler istatiksel anlamda etkilenmezken, HBG, HCT, MCV’nin pozitif yonde
etkilendigi goriildi (p<0,05). Diyabet+OLE-50 ve OLE-100 gruplarinda WBC’ler, kontrol grubuna gore, anlamli
sekilde gerilerken (p<0,05), OLE-25 grubunda degisim gozlenmedi. Diyabet+OLE-25 grubunun kolesterol
degerlerinde, kontrol grubuna gore, anlamli bir disiis gozlenirken (p<0,05), diyabet+OLE-100 grubundaki artis
istatiksel diizeyde onemliydi (p<0,05). Diyabet+OLE-50 grubundaki artis anlamli degildi. Diyabet+OLE-25,
diyabet+OLE-50 ve diyabet+OLE-100 gruplarinda, trigliserid diyabet grubuna gore anlamli derecede diismiistii
(p<0,05). Infiizyon uygulanan diyabetli grupta RBC, HGB, HCT, MCV, MPV, PDW ve EOS pozitif yénde anlamli
sekilde artnust1 (p<0,05). Infiizyon trigliserid, LDL, Cl ve Na’u negatif yénde, HDL, Mg ve P’u pozitif yonde
etkiledigi belirlendi. OLE uygulanan gruplar igerisinde kolesterol ve trigliserid {izerine en etkili dozun OLE-25 mg/kg
oldugu gozlendi. Infiizyonun ise, HDL’yi pozitif yonde, LDL’yi de negatif yonde anlamli sekilde etkiledigi goriildii.
Ayni sekilde kolesteroldeki diisiisiin istatistiksel olarak 6nemsiz, trigliseritdeki diististin ise istatistiksel olarak 6nemli
oldugu yoniinde bulgular elde edildi.

Anahtar kelimeler: Diyabet, hematoloji, kolesterol, streptozosin, trigliserid.

Effects of Olive Leaf (Olea europaea L.) Extract on Some Biochemical and Haematological
Parameters in Diabetic Rats

Abstract: This study was aimed to investigate the possible protective effects of different amount of olive leaf extracts
and infusion on some biochemical and haematological parameters of streptozocin-induced experimental diabetic rats.
For this purpose, 56 Wistar albino rats were randomly divided into 7 groups (n=8). Biochemical and haematological
analyses were performed at the end of the 21-day trial. It was observed that HGB, HCT, MCV were positively
affected (p<0,05), while RBCs were not statistically significant affected in all OLE-applied groups. In diabetes+OLE-
50 and OLE-100 groups, WBCs significantly decreased compared to the that of control group (p<0,05), while
statistically significant change was not observed in the OLE-25 group. The cholesterol values of the diabetes+OLE-
25 group were significantly lower than those of the control group (p<0,05), while the increase in the diabetes+OLE-
100 group was significant at the statistical level (p<0,05). The increase in diabetes+tOLE-50 group was not
significant. In the diabetes+OLE-25, diabetes+OLE-50 and diabetes+OLE-100 groups, triglyceride decreased
significantly (p <0,05) in comparison to diabetic group. In the infused diabetic group, RBC, HGB, HCT, MCV,
MPV, PDW and EOS were significantly increased in the positive direction (p <0,05). Infusion was found to have
negative effect on triglyceride; LDL, Cl, Na. HDL, Mg and P were found to be affected positively. It was determined
that the most effective dose on cholesterol and triglycerides in OLE-administered groups is OLE-25 mg/kg. Infusion
was found to have positive effect on HDL, while LDL was affected negatively. On the other hand, the decrease in
cholesterol was found to be not statistically significant, while the decrease in triglyceride was significant.

Keywords: Diabetes, haematology, cholesterol, streptozotocin, triglyceride

Liitfen asagidaki sekilde atif yapimiz / Please cite this paper as follows:

Temur, A, & Temiz, M. A., 2018. Zeytin Yapraginin (Olea europaea L.) Diyabetik Siganlarda Bazi
Biyokimyasal ve Hematolojik Parametreler Uzerine Etkisi. Alinteri Journal of Agriculture Sciences. 2018, 33(1):
13-19

1. GIiRiS

Zeytin ve triinlerinden elde edilen bilesiklerin metabolik ve fizyolojik etkileri uzun yillardir galigila gelen bir
bilesen olmustur. Zeytin yapragi asirlardir yeryliziinde yetistigi tiim bolgelerde halk tarafindan cesitli
hastaliklarin geleneksel tedavilerinde kullanilmaktadir (Soler-Rivas ve ark., 2000). Giiniimiizde bilimin,
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teknolojinin ve tibbin gelismesiyle birlikte yapilan ¢alismalar sonucu genis bir farmakolojik ve destekleyici
Ozellige sahip oldugu gosterilmistir (Somova ve ark., 2004). Zeytin yapragi ekstraktinin (Olive Leaf Extract-
OLE) ana biyoaktif bilesenlerini olusturan oleuropein, hidroksitirozol ve verbaskozit gibi polifenolik maddelerin
metabolik etkilerinin ¢ok yonlii oldugu bilinmektedir. Bu biyoaktif maddeler genis spekturumlu fizyolojik ve
farmakolojik etkinlige sahiptirler (Somova ve ark., 2004; Andreadou ve ark., 2006).

Zeytin yapraklarindan hazirlanan ¢ayin DPPH ve hidrojen peroksit radikallerine karsi antioksidan etki gosterdigi
bildirilmistir. Zeytin yapraklarindan elde edilen oleuropeinin oksidatif stres, enzimatik ve nonenzimatik
antioksidanlar iizerine etkileri alloksan ile indiiklenmis diyabetik tavsanlarda arastirilmis; ¢alisma sonuglari,
oleuropeinin diyabet ile indiiklenen oksidatif stresi inhibe etme ve hipoglisemik oldugunu, ayrica oksidatif
stresle iliskili komplikasyolarin 6nlenmesinde faydali olabilecegini gostermistir (Al-Azzawi ve Alhamdami
2016).

Yillardan beridir, biitiin diinyada hastaliklarin onlenmesi ve tedavisinde dogal iirlinler insanlar tarafindan
kullanilmaktadir (Maimoona ve ark., 2011). Antibiyotik etkiye sahip dogal iiriinlerin diyabetik tedavisinde
kullanimina yonelik yapilan aragtirmalar giiniimiizde biiyiik bir hiz kazanmigtir (Chandra ve ark., 2007).

Diyabetin tedavisinde gerek halk arasinda gerckse deneysel calismalar ile tibbi bitkilerin kullanilmasi ¢ok
eskilere dayanmaktadir. Diyabetin en belirgin 6zelligi olan hipergliseminin ve bunun sonucunda gelisen oksidatif
hasarin azaltilmasi amaciyla en ¢ok kullanilan bitkiler arasinda zeytinin yeri ayridir (Soler-Rivas ve ark., 2000).
Diyabet, insiilin salgilanmasinda bozukluk, insiilin aktivitesine direng veya her iki kusurdan kaynaklanan
hiperglisemi ile karakterize edilen metabolik bir bozukluktur. Kronik hiperglisemi nefropati, néropati, retinopati
ve ateroskleroz gibi mikrovaskiiler ile makrovaskiiler komplikasyonlarin gelismesine neden olmaktadir
(Karthikesan ve ark., 2010).

Zeytin yapragmin kan basincini diigiirdiigli ve koroner arterlerdeki kan akisini arttirdigi yoniinde yayimlanmis
cesitli raporlar bulunmaktadir (Khayyal ve ark., 2002).

Son zamanlarda eritrosit ve 6zellikle trombosit indekslerini aragtirmak igin gelistirilen hematolojik analizorler
sayesinde trombosit hacmi (MPV), trombokrit/plateletkrit (PCT) ve trombosit dagilim genisligi (PDW) gibi yeni
trombosit indeksleri ile diyabet iliskileri arastirllmis (Beyazit ve ark., 2012) ve bu indekslerin diyabetten bagka
akut pankreatit, miyokardiyal infarktiis ve iilseratif kolit gibi degisik hastaliklarinda gostergesi oldugu ileri
striilmistiir (Beyazit ve ark., 2012).

Bu calisma, Antalya ili yoresinde diyabet hastaliina karsi yaygin olarak kullanilan zeytin yapraginin
streptozosin (STZ) ile deneysel diyabet olusturulmus si¢anlarin biyokimyasal ve hematolojik parametreler
iizerine koruyucu bir etkisinin olup olmadigini belirlemek amaciyla planlanmistir.

2. MATERYAL VE YONTEM

Deney Hayvam Ve Zeytin Yapragi Materyali

Aragtirmanin canli materyali olan 250-350 g agirliginda, 5-6 aylik, 88 adet saglikli Wistar albino erkek siganlar,
Van Yiiziincii Y1l Universitesi Deney Hayvanlar1 Unitesinden temin edilerek standart plastik kafeslere
yerlestirildi. Etkisi arastirilacak olan zeytin yapragi (Ole aeuropaea L.) Antalya ili yoresinden Agustos ayinda
toplanarak golgede ve acik havada kurutuldu. Zeytin yapraklari 6gitiiciide toz haline getirilerek -20°C’de
kullanilacag1 zamana kadar hava almayan kilitli posetlerde saklandi. YYU Herbaryumuna VANF-164715 kodu
ile kayd1 yapildi. Bu galisma, Yiiziincii Y11 Universitesi Hayvan Deneyleri Yerel Etik Kurulu’nun 25.08.2014
tarih ve 2014/90 sayili izni ile gerceklestirilmistir.

Zeytin Yaprag Ekstraksiyonu

Zeytin yapragi ekstraktindaki fenolik bilesiklerin miktar tayini ig¢in 1 g toz haline getirilen zeytin yaprag: 50 ml
distile suya eklendi ve agz1 parafilm ile kapatildi. Erlenin 151k almamast i¢in etrafi aliiminyum folyo ile sarild.
Hot plate iizerinde 80°C, 750 rpm de 12 saat boyunca ekstraksiyon igslemi gerceklestirildi. Daha sonra siiziintii
kati partikiillerden armndirilarak agzi kapakli falkon tiipte +4°C, 3500 rpm de 5 dakika santrifiij edildi. Elde
edilen siipernatant 45 um’lik PTFE filtre siringadan gegirilerek kiigiik partikiillerden arindirildi ve igerik analizi
icin viallere aktarildi. Deneklere uygulanacak ekstraksiyon i¢in doner evaporatérde 37°C, 60 rpm de
yogunlagtirma islemi gergeklestirildi. Ayrica, 1,5 g/100 ml yaprak/su karisimi 80°C suda 5 dakika inflizyon
islemine tabi tutularak giinliik ev tipi ekstraksiyonu yapildi.

HPLC ile Ekstrakt Igeriginin Belirlenmesi

OLE Yiiksek Performans Sivi Kromatografi (HPLC) cihazinda zeytin yapraklarinda bulunan baglica biyoaktif
madde olan oleuropein ile birlikte in vivo ve in vitro ¢aligmalarda daha sik etkinligi aragtirilan Oleuropein,
hidroksitirozol, tirozol ve verbaskozitin standartlara kars1 kantitatif olarak miktar tayini tespiti yapildi. Caligma
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OLE’de bulunan oleuropein miktarina gore standardize edildi. HPLC’de ayirma islemi i¢in Zorbax SB, 5 um,
150 x 4.6 mm C18 kolon kullanildi.

Deneysel Protokol

Caligma baglamadan once siganlar bir siire ortama alistirildi. Her gruptaki sigcanlarin kan glukoz degerleri kuyruk
boliimlerinden glukometre ile (Accu Check Nano, Germany) 6lgiilerek kayda gegildi. Uygulama baslatildiktan
sonra periyodik her hafta kan glukoz degerleri 6lgiilerek takip edildi. STZ soguk sitrat tamponu igerisinde (pH:
4,5) 45 mg/kg vicut agirhgi (bw) olacak sekilde taze olarak hazirlandi ve i.p yoldan kontrol grubu hari¢ diger
tim gruplara uygulamasi yapildi (Tancréde ve ark., 1983). STZ uygulanmasindan 3 giin sonra kan glukoz
degerleri 200 mg/dL ve iizerinde olanlar diyabet olarak kabul edildi. Deneyde kullanilan siganlar rastgele
8’erden 7 gruba ayrilarak asagidaki sekilde olusturuldu.

Kontrol Grubu (KG): Siganlara tek doz 1 ml sitrat tamponu verildi.

Diyabetik Grup (DG): Si¢anlara tek doz 45 mg/kg bw STZ i.p yolla,

Diyabet+OLE-25 (OLE-25): Diyabetik siganlara 25 mg/kg bw OLE intragastrik yolla her giin,
Diyabet+OLE-50 (OLE-50): Diyabetik siganlara 50 mg/kg bw OLE intragastrik yolla her giin,
Diyabet+OLE-100 (OLE-100): Diyabetik siganlara 25 mg/kg bw OLE intragastrik yolla her giin,
Diyabet+Infiizyon (Inf): Diyabetik siganlara infiizyon islemi yapilan ¢dzeltiden 1 ml intragastrik yolla her giin,
Diyabet+Akarboz (Ak): Diyabetik sicanlara 150 mg/kg bw Glucobay (Bayer) intragastrik yolla uygulandi.

Biitiin gruplar normal sigan yemi ve musluk suyu ile ad libitum beslendi. Uygulama 21 giin devam ettirildi.

Kan Orneklerinin Alnmasi

Deneme  sonunda  sicanlar  ketaminle  anestezi altma  alinarak, biyokimya ve  hematoloji
testleri  icin  gerekli olan  kan, enjektorler = yardimiyla  hayvanlarin  kalbinden  alinarak
EDTA’l1 ve jelli tiiplere aktarildi. Biyokimya testleri i¢in tiipler 2500 rpm’de 10 dakika santrifiij edilerek Roche
Modular PP oto analizérde analizleri yapild.

Kan orneklerinde eritrosit ve trombosit indeksi degerleri ile akyuvar sayilar1 ve 16kosit % oranlar1 Vetscan HM2
otomatik hematoloji analizorii ile belirlendi.

3. ARASTIRMA BULGULARI VE TARTISMA

Zeytin yaprag1 ekstraksiyonu sonucunda HPLC ile analizinde oleuropein, hidroksitirozol, tirozol ve verbaskozit
miktarlart sirasiyla 15335,55; 461,05, 41,6 ve 357,6 pg/g olarak tespit edilmistir. Arastirmada elde edilen
hematolojik degerler ve bunlarin istatiksel analizleri Cizelge 1°de, serum parametrelerinden elde edilen degerler
ve istatiksel analizler de Cizelge 2’de verilmistir.
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Cizelge 1. Kontrol ve diyabet gruplarinin hematolojik parametreleri

A.TEMUR ve M. A. TEMIZ
v Alintert

KG DG OLE-25 OLE-50 OLE-100 inf Ak

Analizler — — — — — — —

X +SD X+SD X+SD X+SD X+SD X+SD X+SD
RBC

6,7+0,7 7,00,7 7,4+0,7 7,2£0,7 7,3£0,5 +0,820.d +0,7¢f
(10%/uL) 8,00,8 6,5+0,7
HGB b b b b def
(g/dL) 12,4£0,9 12,6+1,1 14,6£0,6*°  14,3+0,8% 14,1£0,8% 14,7+0,5% 12,3+0,654¢
HCT (%) 36,329 39,3+3,3 46,242,080 41,6+1,9%¢  40,742,6%¢ 42,6+4,13¢ 37,8+1,8%4F
MCV (fL)  54,3=1,8 56,3+1,3 57,9+1,8% 57,6+2,18  59,7+2,4%d  60,9+],5%bcd 58,0+1,0%f
MCH 18,5+0,5 18,0+0,3 p ab p d 18,9£1,0
09 ,5£0, ,0£0, 19,4+0,6 19,9+1,4% 19,31,0 18,4+1,1 91,
I(\Q/;lcd::')C 34,5+0,6 32,040,1° 31,6+0,6°  342+1,50¢  34,4+],80C 33,742,10¢ 32,7+0,629¢
RDW(%) 13,005 12,9+0,7 14,240,3%°  132+0,5°  14,0+0,42Pd 13,240,449 13,5+0,6°¢
PLI 342426 382,84+27° 3514382 349437 373+41° 373+41 4964530 cdef
(10%/pL)
MPV (fL) 6,60,2 7,4%0,32 7,240,228 7,3+0,3? 7,0+0,1304 8,0+0,13b.cde 6,9+0,230.cdf
PCT (%)  0404+0,06 0,268+0,03% 0275+0,06° 0,293+0,09%  0,233+0,05*  0,214+0,05¢ 0,329+0,06%¢
PDW 15+0,10 15,940,122 158+0,26*  16+0,23*¢  157+0,09%¢  16,5+0,10%PCde 15 340,103 bCdef
WBC

8,1%1,1 9,2+1,0° 8,7+0,6 7,9+0,9° 7,7+1,1° 7,8+1,1° 6,9+0,5%0¢
(103/uL)
LYM (%) 65453 37,9+4,42 42,7£3,4%  53,4+6,430C  58,0+4,030C 66,444,500 48,2:4,33b2f
MON (%)  12,2+1,4 8,1£1,72 3,330,580 22,242,23PC  10,3x],63bCd 12,04 5DCde 6,9:+0,72.cdef
BAS (%) 0,9+0,14 1,15+0,23 0,82+0,32  128+0,29%¢  1,38+0,29%¢  0,73+0,23%%¢ 1,270,423¢f
EOS (%)  0,82+0,26 1,5+0,4? 1,17+0,21  1/48+0,28°  1,28+0,26° 1,25+0,262 2,42+0,632.0c.def

p<0,05: Anlamhlik derecesi, a: Kontrol grubu ile arasindaki fark anlamlidir (p<0,05). b: Diyabet grubu ile arasindaki fark anlamhdir
(p<0,05). ¢c: D+25 grubu ile arasindaki fark anlamhidir (p<0,05). d: D+50 grubu ile arasindaki fark anlamhidir (p<0,05). e: D+100 grubu
ile arasindaki fark anlamhidir (p<0,05). f: D+Inf grubu ile arasindaki fark anlamlidir (p<0,05).

Deney hayvanlar1 21 giinliik ¢alisma siiresi boyunca normal goriindiiler; herhangi bir fiziksel veya davranigsal
degisiklik ve herhangi bir deney grubunda 6liim gézlenmemistir.

Biitiin viicut hiicrelerinde oldugu gibi kan hiicreleri de plazma lipidlerinin miktarindaki degisikliklerden
etkilenmektedir. Bu nedenle, plazma kolesterol diizeyindeki artislar ya da azaliglar 6zellikle alyuvarlarin
membran lipid kompozisyonunu da etkilemektedir (Choi ve Pai, 2004). Hiperkolesterolemiye bagh
deformobilite 6zelligindeki azalma bu hiicrelerin yasam siirelerini kisaltabildigi gibi hemolize yatkinliklarimi da
artirabilmektedir (Meurs ve ark., 2005). Total kolesterol, trigliserid, HDL ve LDL kolesterol konsantrasyonlari
kardiyovaskiiler hastalik indikatorleridir (Thomas, 2002). Tip 2 diyabetli hastalarin ¢ogu 1limh
hipertrigliseridemi ve diisiik HDL kolesterol seviyeleri ile karakterize olup, hipertrigliseridemi koroner arter
hastaligi i¢in bagimsiz bir risk faktoriidiir (Ginsberg, 1999).

Bu c¢alismada trigliseridin, diyabet grubunda etkilenmedigi, fakat OLE uygulanan gruplarin hepsinde, kontrol
grubuna gore anlamli derecede diistiigii goriildii (p<0,05). OLE gruplari kendi aralarinda degerlendirildiginde de,
uygulanan miktara bagli olarak OLE-25 grubuna gore trigliseritin arttig1 tespit edildi (p<0,05). Diger taraftan
kolesterol diizeyi, kontrol grubuna gore, OLE-25 grubunda anlamli bir sekilde diismesine ragmen (p<0,05), diger
gruplarda doz artisina bagl olarak anlamli bir yiikselme goriilmiistiir (p<0,05). Daha 6nce yapilan buna benzer
bir ¢alismada (Eidi ve ark., 2009) diyabetik siganlarin trigliserit ve kolesterol diizeylerinin arttigi bildirilmistir.
Bu sonug yapilan bu calismadaki trigliserit diizeyi igin benzerlik gostermekle birlikte, kolesterol degeri igin zithk
ifade etmektedir. Elde edilen sonuglara gore, Ozellikle 25 mg/kg OLE’nin etkin bir seklide kolesterol ve
trigliserit kontroliinde 6nemli olabildigi, fakat doz artisina bagl olarak bu iki parametrenin de arttig1 belirlendi
(p<0,05). Kolesterol inflizyon grubunda kontrol grubu degerlerine en yakin diizeyde kalmigtir. Burada doza bagh
olarak trigliserit ve kolesterol miktarindaki artig dikkat ¢ekmektedir (Cizelge 2).

Kayaalp (2002) tarafindan, yiiksek dansiteli lipoproteinler (HDL), plazmadan trigliseridlerin ve kolesteroliin
temizlenmesinde ve kolesteroliin dokulardan karacigere geri tasinmasinda ve metabolizmasinda onemli rol
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oynadiklari, dolayisi ile anti-aterojenik etkinlik gosterdikleri belirtilmektedir. Elde edilen LDL ve HDL
sonuglar1, diyabet grubunda anlamli sekilde negatif yonde etkilendigi, OLE uygulanan gruplarda, kontrol
grubuna gore, her iki parametrede doza bagli olarak istatiksel diizeyde yiikseldigi goriildii (p<0,05). Infiizyon
grubunda ise, LDL anlamli derecede diiserken (p<0,05), HDL anlamli derecede yiikselmisti (p<0,05). Bu
parametreler kendi aralarinda degerlendirildiginde de, Kayaalp (2002)’in belirttigi anti-aterojenik etkinin
oldugunu soyleyemeyiz. Zira s6z konusu parametreler -HDL, trigliserid ve kolesterol- arasinda dogru bir iligki
oldugu goriildii. Ozbek ve ark., (2006)’da yaptiklari baska bir calismada, bu iliskinin olmadigi
belirtmektedirler.

Cizelge 2. Kontrol ve diyabet gruplarinin biyokimyasal parametreleri

Analizler KG PG 9LE-25 9LE-50 9LE-1OO i_nf ék

X + SD X + SD X+SD X+SD X+SD X +SD X +SD
Kolesterol 64,8+3,7 51,8+8,72 45,8+6,62 70,06, 7°¢ 74,346,230 62242 gbcde  5g 5+5 1bode
Trigliserid 77,0£3,5 79,6+6,2 46,344,920 67,2+6,0*0C  66,8+6,8*PC  64,5+6,5%0C 64,2+5,72bc
LDL 21,042,3 12,342,22 14,5+1,92 17,8+2,8%0¢ 24,542 33bcd 16243 5abd 14,8+1,924¢
HDL 26,0£0,9 21,542,12 20,8+2,52 34,243,320 32349 33bc g 749 gabede 19+ prdef
TP 5,9+0,1 6,2+0,12 6,0+0,1 6,7+0,320:¢ 6,840,230 5,7+0,30¢.de 6,8+0,420.0F
Ca 9,8+0,3 10,0+0,4 9,6+0,5 11,3£0,9%0¢  12,041,020¢  10,1+0,6%¢ 10,3+0,2%¢
Cl 104,3+1,4  96,3+1,5 94,0+4,22 100,343,920 100,8+1,62P¢ 99,042 72¢ 94,8+1,820:ef
Na 140,3+1,9 135,042,4%  134,8+3,12 141,7+2,8%¢  143,0+4,2°¢  133,8+1,729¢  136,342,0%9¢
K 5,8+0,4 6,0+0,4 6,0+0,8 6,8i0,7"1"b*c 6,4+0,9 5,9i(),5d 6,4+0,3
Mg 2,440,1 2,540,2 2,8+0,1% 2,6+0,2 2,640,3 3,140,43bcde 2 740 paf
P 6,8+0,7 5,9+0,9 7,7+0,9° 9,2+1,12b¢ 11,1+1,230¢d g 110,82bce 8,3+0,620¢

p<0,05: Anlamlilik derecesi, a: Kontrol grubu ile arasindaki fark anlamlidir (p<0,05). b: Diyabet grubu ile arasindaki fark anlamlidir
(p<0,05). c: D+25 grubu ile arasindaki fark anlamhdir (p<0,05). d: D+50 grubu ile arasindaki fark anlamhdir (p<0,05). e: D+100 grubu ile
arasindaki fark anlamlidir (p<0,05). f: D+Inf grubu ile arasindaki fark anlamlidir (p<0,05).

RBC’ler yiiksek hiicresel HGB igerdiklerinden ve membranlarinda yiiksek oranda yag asidi bulundurdugundan
dolay1 oksidatif hasara maruz kalmaktadirlar (Tedesco 2000). 50 mg/kg OLE dozunun RBC, HGB, HCT, MCV,
MCH ve MCHC degerleri {izerine herhangi bir olumlu etkisinin olmadigi belirtilmektedir (Gao ve ark., 2013).
Ayni sekilde bu calismada RBC’ler, ne diyabet grubunda ne de farkli dozlarda OLE uygulanan gruplarda
istatiksel diizeyde etkilenmemesine ragmen, diger parametrelerin pozitif yonde etkilendigi goriildi. Fakat
inflizyon uygulanan grupta anlaml diizeyde ve pozitif yonde etkilenme tespit edildi (p<0,05). OLE igerisinde
fenolik antioksidan bilesiklerinin oldugu ve serbest radikalleri yakalama 6zelliginin bulundugu belirtilmektedir
(Fabiani ve ark., 2008; Geyikoglu ve ark., 2016). Anemi, diyabetli bireylerde diyabet olmayanlara gore daha sik
rastlanan olgulardan biridir. Diyabetten dolayr artan oksidatif stres, kan hiicreleri de dahil biitiin dokular
etkilemektedir. Dolayisiyla OLE’nin s6z konusu bu 6zelliklerinden dolayr STZ kaynakli anemiyi 6nledigi ve bu
hiicreleri korudugu soylenebilir.

Diyabette hemoglobin, albumin, kollajen, LDL veya kristalin proteinler gibi gesitli proteinlerin enzimatik
olmayan glikasyona maruz kaldiklar1 bildirilmistir (Klein 1995). Diyabetik siganlardaki hemoglobin
miktarindaki azalma tiim dokulardaki protein sentezindeki azalmaya bagl oldugu ifade edilmistir (Gayathr1 ve
Kannabiran 2009). Bu ¢alismada da HGB ile Cizelge 2°de verilen total protein (TP) arasindaki bu iliskinin
negatif yonde degil, pozitif yonde oldugu goriildi. Ay sekilde, HGB diyabet grubunda herhangi bir degisime
ugramazken, OLE verilen gruplarin hepsinde, kontrol grubuna ve diyabet grubuna gore, anlamli bir artis
gbzlenmistir (p<0,05). Farkli dozlardaki OLE gruplari kendi aralarinda degerlendirildiginde herhangi bir
degisimin olmadig1 gorildii. Bu bulgu HGB’nin OLE den etkilendigi fakat doza bagli bir degisimin olmadig:
gorilmiistiir.

Geyikoglu ve ark., (2016) yaptig1 bir calismada, oleuropeinin 200 mg/kg'lik dozlarda bu parametreler {izerinde
benzer etkiler sagladigini, 50 mg/kg oleuropeinin herhangi bir olumlu etki gostermedigini belirtmislerdir. Ayni
zamanda 100 mg/kg oleuropein uygulanmasindan sonra sisplatin alan grubun HGB, MCV, MCH, MCHC ve
HCT diizeylerinde belirgin bir etki tespit etmislerdir. Hematokrit degeri, plazma hacmine, alyuvar sekil ve
biiyilikliigiine bagli oldugu gdéz Oniine alindiginda kan sivisinin azaldigi durumlarda hematokrit degerin arttig1
bildirilmistir (Y1lmaz 2000). Yapilan arastirmada, her ne kadar RBC diizeylerinde anlamli bir artig goriillmediyse
de, sayisal anlamda yine de bir artig gozlendi. Aynt zamanda MCV nin de arttig1 belirlendi. Bu arti, OLE
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uygulanan biitin gruplarda ve inflizyon grubunda, hematokrit degerlerinde artisa sebep olmustur. Diyabet
grubunda ise hematokrit degeri degismemisti. MCH ve MCV indekslerinin sadece STZ uygulamasindan
etkilenmedigi, fakat MCV’nin 25-50 ve 100 mg/kg OLE uygulamas: ve infiizyon grubunda, kontrol grubuna
gore, anlamli bir artigin oldugu tespit edildi (p<0,05). MCH’nin diyabet grubu ile mukayesesinde, her iic OLE
grubunda da anlamli arttig1 gézlendi (p<0,05).

RDW de ise degerler dalgali bir seyir gosterdi. OLE-25 ve 100 mg/kg gruplarinda pozitif yonde degisim
gozlendi. OLE-50 mg/kg ve inflizyon grubunda kontrol grubuna gore, istatiksel diizeyde degisim gézlenmedi
(p<0,05).

Farkli ¢alismalarda eritrosit ve trombosit indekslerinin etkilendigi (Beyazit ve ark., 2012, Baynes ve ark., 1988),
trombosit sayist ile trombosit hacmi arasinda 6nemli negatif iligkiler bulundugu kaydedilmistir (Baynes ve ark.,
1988). Trombosit fonksiyonlarini en iyi yansitan belirteglerden biri olan MPV'nin diyabet, akut pankreatit,
miyokardial infarktiis ve dilseratif kolit gibi degisik hastaliklar i¢in 6nemli bir gdsterge olabilecegi ileri
stirilmistir (Beyazit ve ark., 2012; Baynes ve ark., 1988).

Bu caligmada literatiir verileri ile paralellik gosterecek sekilde, diyabet grubu trombosit degerlerinde pozitif
yonde anlamli artis gozlendi. infiizyon ve OLE uygulanan gruplarda bu parametrenin kontrol grubu degerlerine
dondiigii belirlendi.

Diisiik dereceli inflamasyon gdstergesi olan l6kositoz diyabetin yani sira obezite de gozlenebilen bir olgudur
(Mahmoud 2013). Diisiik oleuropein dozu (50 ve 100 mg/kg) WBC'lerin, bazofilin, monositin, eozinofilin,
lenfositin, ndtrofilin % oranlarini ve trombosit sayisini yetersiz bir sekilde artirdigr bildirilmektedir (Geyikoglu
ve ark., 2016). Oysa sunulan bu calismada, OLE-50 ve 100 mg/kg uygulanan gruplarda eozinofil, bazofil,
monosit ve lenfositlerin sayilarinda 6nemli artiglarin oldugu belirlendi. Ayni1 zamanda diyabet grubunda WBC ve
trombositlerde istatiksel diizeyde artig gozlenirken, doz artisina bagli olarak WBC lerdeki 1limli 16kopeni dikkat
gekti.

4. SONUC VE ONERILER

Sonug olarak, zeytin yapragi ekstraktinin ve inflizyonunun biyokimyasal ve hematolojik parametreler iizerine
anlamli etkisinin oldugu belirlendi. Kolesterolin OLE-25 grubunda, trigliseritin ise OLE uygulanan biitiin
gruplarda anlamlh derecede distiigii goriildi. Kolesterol, trigliserit, HDL, LDL ve TP OLE deki doz artigina
bagl olarak arttig1 tespit edildi. infiizyonun ise, HDL’yi pozitif yonde, LDL’yi de negatif yonde anlamh sekilde
etkiledigi goriildi. Ayrica, kolesterolii 6nemsiz, trigliseriti de 6nemli olacak sekilde diislirdiigli yoniinde bulgular
elde edildi. OLE nin hematolojik parametrelerden RBC’ler iizerine istatiksel anlamda herhangi bir etkisinin
olmadigi, fakat RBC bilesenlerini (MCV, MCH, MCHC) etkiledigi, HCT ve HGB’yi de 6nemli derecede
artirdig1 belirlendi. WBC’ler de negatif yonde etkilendi. infiizyonun RBC ve bilesenleri tizerine ve HCT, HGB
iizerine pozitif yonde istatiksel diizeyde etkili oldugu tespit edildi.

Zeytin yapraginin halk arasinda birgok hastaligi tedavi edici yonii olduguna inanilmaktadir. Bu inanigin bilimsel
bir tabaninin olup olmadigini belirlemek amaciyla, bu alandaki ¢alismalara hiz verilerek, s6z konusu bitkinin
farmakolojik etkinliginin daha ayrintili bir sekilde ortaya konulmasi gerekmektedir.
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Oz: Bu calismada yavru sazan balig1 (Cyprinus carpio) yemlerine ilave edilen sar1 kantaron (Hypericum perforatum)
yaginin bityiime performansi ve bazi kan parametrelerine etkileri incelemistir. Bu amagla 0 g/kg (SKYo), 5 g/kg (SKY's)
ve 10 g/kg (SKY10) diizeylerinde sar1 kantaron yagi i¢eren 3 farkli deneme yemi hazirlanmigtir. Caligma her grup igin
3 tekrarli olacak sekilde 3,07+0,02 g yavru sazan baliklari ile 40 L plastik tanklarda tank basi 30 birey olacak sekilde
60 gilin boyunca siirdiiriilmiistiir. Deneme sonunda SKY's grubu baliklarinin canli agirlik artis1 ve spesifik biiyiime orani
belirgin sekilde diger gruplardan farkli bulunmustur (p<0,05). Yeme eklenen farkli oranlardaki sar1 kantaron yaginin
baliklarin eritrosit sayisi, hemoglobin ve hematokrit miktarinda herhangi bir farkliliga neden olmadig1 goriilmiistiir
(p>0,05). Baliklarin serum biyokimya bulgularinda sar1 kantaron yagini1 gruplar arasinda belirgin bir farka neden oldugu
tespit edilmigtir (p<0,05). Sonug olarak, biiyiime performansi ve kan parametreleri tizerine rasyonda 5g/kg oraninda
olacak sekilde yeme eklenen sar1 kantaron yaginin olumsuz etkisi olmadan kullanilabilecegi onerilebilir.

Anahtar kelimeler: yem katki maddesi, serum, biyokimya, balik sagligi, sar1 kantaron yagi

Effect of St. John's Worth Oil (Hypericum perforatum) on Growth Performance and Some
Blood Parameters of Fry Carp (Cyprinus carpio)

Abstract: In this study, the effecs of centary oil (Hypericum perforatum) on growth performance and some blood
parameters of fry common carp (Cyprinus carpio) were evaluated. For this purpose, 3 different experimental diets
containing rate of 0 g/kg (SKYo), 5 g/kg (SKYs) and 10 g/kg (SKY10) centaury oil were prepared. The study consisted
of 3 repetitions for each group with 3.07+0.02 g fry and in 40 L plastic tanks as 30 fish per aquarium for 60 days. At
the end of the experiment, the live weight gain and specific growth rate of the fishes fed with SKYs fed group were
significantly different from the other groups (p <0.05). It was observed that centaury oil in different ratios added to the
diet did not cause any difference in the amount of red blood cells, hemoglobin and hematocrit in fish (p>0.05). In serum
biochemical findings of fish, St. John's Worth oil was found to be a significant difference among the groups (p<0.05).
As a result of the present study, that can be suggested the centaury oil can use in common carp diets at the rate of 5
g/kg without adverse efects on growth performance, hematological and serum biochemical parameters of fish.

Keywords: feed additives, serum, biochemistry, fish health, centaury oil

Liitfen asagidaki sekilde atif yapiniz / Please cite this paper as follows:

Acar, U., 2018. Sar1 Kantaron (Hypericum perforatum) Yagmin Sazan Yavrularmin (Cyprinus carpio) Biiyiime
Performans1 Ve Baz1 Kan Parametreleri Uzerine Etkisi. Alinteri Journal of Agriculture Sciences, 33(1): 21-27

1. GIRIS

Hizla artan diinya niifusuna paralel olarak insanoglunun besin ihtiyaci da siirekli artmaktadir. Giiniimiizde besin
ihtiyacini gidermek ve beslenme sorunlarini en alt diizeye indirmek i¢in yeryiiziindeki karasal kaynaklardan en iist
diizeyde yararlanilmaya caligilmaktadir. Karasal besin kaynaklarina alternatif olarak su iiriinleri diinyanin artan
besin ihtiyacini karsilayabilecek kadar yiiksek bir potansiyele sahiptir. Ulkemiz ve diinya su iiriinleri yetistiriciligi
yoluyla elde edilen iiretim giderek artmaktadir. Yetistiricilik yoluyla iiretilen balik miktar1 Diinya’da ~77 milyon,
Tiirkiye’de ise ~240 bin tona ulagmistir (FAO, 2015). Bu durum kaynaklarin daha yogun kullanimina neden
olmakta bu yiizden baliklarda stres ve hastalik riski artmaktadir. Hastalik ve stresin dnlenmesine yonelik olarak
kullanilan antibiyotikler ve gesitli sentetik kimyasallar ekonomik kayiplar yaninda ¢evre ve tiiketici yoniinden
istenmeyen kimyasal kullanimina neden olmaktadir (Y1ildirim ve Okumus, 2004). Bununla birlikte tiretimin farkl
donemlerinde baliklardan ve baliklarin maruz kaldig1 uygulamalardan kaynaklanan sorunlar, {iretimi ve isletme
ekonomisini dogrudan etkilemektedir. Yetistiricilikte bu durumlarin 6nlenmesi veya etkilerinin azaltilmasina
yonelik olarak ¢esitli kimyasallar (antibiyotikler, hormonlar, kematéropotikler ve vitaminler) uzun yillardir balik
yetistiriciliginde kullanilmaktadir (Citarasu, 2010). Ancak kimyasallarin ¢evreye, baliklara ve baliklarin tiiketimi
sonucunda insanlara verdikleri zararlar istenmeyen bir durumdur (Harikrishnan ve ark., 2011). Bu nedenle
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yetistiricilik yoluyla {iretimi arttirmak, baliklart hizli biiyiitmek, ¢evre sartlarina daha direngli olmalarini saglamak ﬂ

ve hastaliklarla miicadele edebilmek amaciyla kullanilan katki maddeleri ile gesitli evrelerde kullanilan ilaglar
giiniimiiz yetistiricili§inde yerini organik {iriinlere birakmaktadir. Bu amacla su firiinleri yetistiriciliginde
biiylimeyi tesvik etmek ve immiin sistemi gelistirmek amaciyla gesitli bitki ekstraktlari, yaglar1 ve esansiyel yaglari
kullanilmaktadir (Firouzbakhsh ve ark., 2011; Yilmaz ve Ergiin, 2012; Acar ve ark., 2015).

Hyperium cinsi; Clusiacea familyasi ve Hypericaceae alt amilyasina dahil olup diinyada 400 kadar tiirii
bulunmaktadir. Ulkemizde Hypericium perforatum Marmama, Karadeniz, Ege, Orta ve Dogu Anadolu, Akdeniz
ve Giiney dogu Anadolu bolgelerinde dagilim gostermektedir (Giiner ve ark., 2000). Ulkemiz Hypericum tiirleri
bakimindan 6nemli bir merkezdir ve mevcut 96 tiiriin 46’s1 endemiktir (Giiner ve ark., 2012). Sar1 kantaron olarak
bilinen Hypericum perforatum bitkisi 2000 yildan fazla siiredir bitkisel ilag olarak kullanilmaktadir (Curtis and
Levsten, 1990). Hypericum tiirleri nafrodiantronlar, flurogonol tiirevleri, flavonoidler, organik asitler, ugucu
yaglar, amino asitler, ksantonlar, taninler, proksiyanidinler ve diger suda ¢6ziinen bilesenler olmak iizere en az 11
farkli simifa dahil ¢ok sayida sekonder metabolit igermektedir (Greeson ve ark., 2001; Tanaka ve Takaishi, 2006).
Yapilan calismalar, H. perforatum'un toprak istii aksamlarindan hazirlanan ham bitki ekstraktlariin giiglii
antibakteriyel etkiye sahip oldugunu belirtmislerdir (Tolkunova ve ark., 2002). Ayrica, anti-inflamatuar (Hammer
ve ark., 2007), antimikrobiyal, yara iyilestirici (Oztiirk ve ark., 2007), antioksidan, antianksiyatik, antineoplastik,
anti depresan etkileri de bulunmaktadir (Bilia ve ark., 2002).

Bu calismada sar1 kantaronun mevcut 6zelliklerinden yola ¢ikarak, sar1 kantaron yaginin sazan balig1 yemlerinde
kullanilmasinin biiylime performansi ve balik sagligina olan etkilerinin belirlenmesi amaglanmuistir.

2. MATERYAL VE YONTEM

Calisma Canakkale Onsekiz Mart Universitesi Deniz Bilimleri ve Teknolojisi Fakiiltesi Canli Kaynaklar
Laboratuvari’nda gergeklestirilmistir. Deneme 40 L kapasiteli kapali devre plastik tanklarda yiirGtiilmiistiir.
Denemede giinliik olarak %10-15 oranlarinda su degisimi gerceklestirilmistir. Ayrica otomatik zamanlayicilar
yardimiyla 12 saat aydinlik; 12 saat karanlik fotoperiyodu uygulanmistir. Denemeye baslamadan 20 giin dnce
Akdeniz Su Uriinleri Arastirma, Uretme ve Egitim Enstitiisii Miidiirliigii’nden getirilen baliklar fiberglas tanklarda
stoklanmis ve deneme baslangi¢ giiniine kadar adaptasyonlar1 saglanmistir. Her deneme tankinda 30 adet balik
olacak sekilde 270 adet (3 grup x 3 tekerriir x 30 balik/tekerriir) ortalama 3,07+0,02 g’lik sazan balig1 bireysel
tartimlar1 yapilarak stoklanmistir. Baliklar giinde 2 defa olacak sekilde beslenmislerdir. 60 giinliik besleme
denemesi sonunda baliklarin biiyiime performanslari ve bazi kan parametrelerindeki degisimler belirlenmistir.

Cizelge 1. Yem hammaddelerinin deneme yemlerinde kullanim oranlari ve gruplarin besin madde oranlari (%)

Hammadde SKYo SKYs SK Y10
Balik unu® 23,00 23,00 23,00
Soya unu? 37,00 37,00 37,00
Bugday unu? 12,00 12,00 12,00
Balik yagi® 5,00 4,50 4,00
Vitamin-mineral karisimi* 4,00 4,00 4,00
Misir nisastasi? 19,00 19,00 19,00
Sar1 Kantaron yag1® 0,00 0,50 1,00
Protein 35,27 35,63 35,78
Yag 7,62 7,58 7,71
Kiil 5,88 5,96 5,68
Sindirilebilir enerji (MJ/kg)® 20,15 20,14 20,23

1Hamsi balik unu, Koptur Balikgilik Ltd. Sti, Trabzon, ?Soya unu, Agromarin Yem San. ve Tic. A.S., *Hamsi balik yagi, Koptur
Balikgilik Ltd. Sti, Trabzon, >“Vitamin-mineral karigrmi: Vitamin A, 18000 IU kg™; Vitamin Ds, 2500 IU kg'!; Vitamin E, 250 mg
kg; Vitamin Kz, 12 mg kg'%; Vitamin By, 25 mg kg'; Vitamin B, 50 mg kg*; Vitamin Bs, 270 mg kg™; Vitamin Bg, 20 mg kg*;
Vitamin By,, 0,06 mg kg'!; Vitamin C, 200 mg kg™; Folik asit, 10 mg kg!; Kalsiyum d—pantotenat, 50 mg kg*; Biotin, 1 mg kg™;
Inositol, 120 mg kg*; Kolin klorit, 2000 mg kg*; Fe, 75,3 mg; Cu, 12,2 mg; Mn, 206 mg; Zn, 85 mg; I, 3 mg; Se, 0,35 mg; Co, 1
mg., SEsleMina Ltd., Istanbul, Tiirkiye, ®Sindirilebilir enerji 23.60 MJ/kg protein, 17.20 MJ/kg, karbonhidrat, 39.50 MJ/kg yag
kullanilarak hesaplanmistir (NRC, 1993).

Balik yemi iireten ticari bir fabrikadan tedarik edilen balik unu, soya unu, bugday unu, misir nigastasi, balik yagi
ve vitamin-mineral karisimi; nem, protein, yag ve kiil gibi besin madde analizleri (AOAC, 1998) yapildiktan sonra
% 35 ham protein ve % 7 ham yag igerigine sahip olarak bu hammaddelerden formiile edilmistir (Cizelge 1).
Deneme yemleri % 0 (Kontrol), %0,5 ve %1 oranlarinda sar1 kantaron yagi ilave edilerek hazirlanmistir.
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Denemede kullanilan sar1 kantaron yag: ticari bir firmadan temin edilmistir (EsleMina Ltd, Istanbul-Tiirkiye). Yem ﬂ

yapiminda kullanilacak olan hammaddeler elendikten sonra 6giitiiliip, yem rasyonunda belirlenen sekilde tartilip
once kuru hammaddeler ve sonrasinda sivi olan hammaddeler laboratuvar tipi karigtiric ile homojen olana kadar
karistirilmis, agirliklarinin yarisi kadar distile su ile hamur haline getirildikten sonra peletleme makinastyla 1 mm
boyunda peletlenmistir. Peletleme islemi sonrasinda nem oranlar1 yiiksek olan peletler yaklagik 40°C’de nem
oranlar1 %4 olana dek kurutulmus, deneme baslangicina kadar -20 “C’de saklanmuistir.

Denemede biiyiime performansi ve yemden yararlanma asagidaki formiiller kullanilarak hesaplanmigtir:
Canli Agirlik Artist CAA (%) = (Son Agirlik gr - Baslangig agirligi gr ) / Baslangic Agirligi x 100

Spesifik Biiyiime Orani: SBO (%Giin"!)= [Ln (Son ortalama agirlik gr) - Ln (Baslangigtaki ortalama Agirlik gr)] /
Deneme giin say1st X 100

Yem Dontigiim Orant: YDO = Yem Tiiketimi (gr)/ Agirlik Kazanimi (gr)

Besleme denemelerinde 6liim gerceklesmediginden olii balik agirligi hesaba katilmamustir.

60 giinliikk besleme denemesi sonunda her bir tanktan 3 adet olmak iizere toplamda 9 balik/grup olacak sekilde
baliklardan kan alinmistir. Baliklar deneme tanklarindan rastgele hizlica yakalandiktan sonra, en kisa siirede dogal
bir bayiltici olan ve yaygin olarak kullanilan karanfil yagi (20 mg/L) bulunan kova icerisinde bayiltilmistir (Iversen
ve ark., 2003). Bayiltma isleminden sonra baliklarin aniis yiizgecinin hemen arkasi alkolle temizlenmis (kana
mukoza karigmasini dnlemek amaciyla) ve sonra 2,5 ml lik plastik enjektoér yardimiyla kaudal venadan kan
almmustir. Alinan kan 6rnekleri K3EDTA ve jelli serum tiipleri igerisine pay edilerek, hematolojik ve serum
biyokimyasal analizleri yapilmistir. Serum analizleri i¢in jelli tiiplere alinan kan 5000 dv/dk oraninda 10 dakika
santrifiij edilmistir. Elde edilen serum — 80 °C’de analiz edilinceye kadar saklanmustir.

Hematolojik analizler otomatik kan sayim cihazi (Mindray/BC 3000 Plus) ile yapilmigtir. Kan serumu ayrildiktan
sonra analizler kit (Bioanalytic) kullanilarak spektrofotometrede (Optizen POP UV/VIS) yapilmistir. Denemede
glikoz (GLU), albiimin (ALB), toplam protein (TPROT), trigliserit (TRIG), kolesterol (CHOL), alkalen fosfataz
(ALP), glutamik piriivik transaminaz (alanin amino transferaz) (ALT) ve laktat dehidrojenaz (LDH), glutamik
oksalasetik transaminaz (aspartat amino transferaz) (AST) biyokimyasal parametreleri belirlenmistir.

Calisma kapsaminda deneme gruplarindan elde edilen veriler arasindaki iliskilerin degerlendirilmesinde Tukey
coklu karsilastirma test kullanilmigtir. Istatistiksel analizler SPSS 19 (IBMM SPSS Statistics 19) programi
kullanilarak p<0,05 6nemlilik seviyesinde degerlendirilmistir.

3. ARASTIRMA BULGULARI VE TARTISMA

Denemede kullanilan sar1 kantaron yagmin aktif madde igeriginin belirlenmesi igin Kastamonu Universitesi
Aragtirma Laboratuvar Merkezinde (ALM) bulunan Gaz Kromatografisi-Kiitle Spektrofotometre (GC-MS:
Agilent 7890A GC System / 5975C Inert Mass Selective Detector) cihazi kullanilmigtir. Sar1 kantaron yaginda
temel olarak palmitik (%12,67), linoleik (%11,46), oleik (%66,27) ve steraik (%5,47) yag asitleri tespit edilmistir.

Farkli oranlarda sar1 kantaron yagi kullanilarak hazirlanan 3 farkli deneme yemi ile beslenen yavru sazan baliklari
(Cyprinus carpio)’nin deneme basi ve deneme sonuna ait ortalama canli agirliklari ile analiz sonuglar1 Cizelge
2’de verilmistir.

Cizelge 2. Deneme gruplarina gore yavru sazan baliklarinda biiyliime performans degerleri

SKYo SKYs5s SKY10
ilk agirhik (g) 3,04+0.01 3,0940,03 3,08+0,02
Son agirhik (g) 8,96+0,91° 11,81+0,802 7,93+1,31°
Canli agirhik artist (%) 194,61428,95 297,374,462 156,92::41,44
Spesifik biiyiime oram(%o giin') 1,79+0,16° 2,30+0,022 1,56+0,26°
Yem déniisiim orant 0,860,122 0,67+0,02° 1,07£0,28"

n=3 X+£SE, Deneme siiresi: 60 giin, Ayni satirda farkli tistsel harfler igeren gruplar arasinda istatistiksel agidan fark vardir (p<0.05).

Deneme bag1 ortalama canli agirlik ortalamalar1 3,07+0,02 g. olan deneme baliklarinin deneme sonunda biiylime
performansi1 parametreleri SKYs grubunda diger deneme gruplarindan istatistiksel olarak farkli bulunmustur
(p<0.05). Su iiriinleri yetistiriciliginde baliklarin canli agirlik artisi kullanilan yemin balik tarafindan etkili ve
begenilerek kullanip kullanilmadigimi gosteren 6nemli bir parametredir. Mevcut caligmada yavru sazan
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baliklarinin yemlerine 5 g/kg oraninda eklenen sar1 kantaron yaginin biiylime performansini arttirdigi tespit ﬂ

edilmigtir. Omnivor beslenme aligkanlig1 gosteren baliklarin yemlerinde n-6 tiirii yag asitlerine n-3 tiirli yag
asitlerine kiyasla daha fazla ihtiya¢ duyduklar1 daha 6nceki ¢aligmalarda bildirilmistir (Teshima ve ark.,1982).
Caligmada kullanilan sar1 kantaron yaginin yiiksek oleik ve linoleik icerigi géz Oniine alindiginda baliklarin
optimum biiyiime ihtiyacin1 karsilamak igin gerekli yag asitlerinin deneme yemleri tarafindan karsilandigini
goriilmektedir. Baba ve ark., (2017) nil tilapyasi (Oreochromis niloticus) yemlerine 10 g/kg oraninda eklenen
argan yaginin biiyiimeyi arttirdigini belirtmiglerdir. Cilingir ve ark., (2017) tarafindan gokkusagi alabaligi
(Oncorhynchus mykiss) ile yiiriitiilen ¢alisma sonunda yeme eklenen sar1 kantaron yaginin baliklarinin bitytime
performansina etki etmedigi bildirilmistir. Mevcut ¢alisma sonuglart géz Oniine alindiginda ortaya ¢ikan bu
farkliligin baliklarin yemlerinde ihtiya¢ duyduklar1 yag asidi orani ile ilgili olabilecegi diisliniilmektedir. Yeme
eklenen bitkisel katki maddelerinin baliklarin biiylime performansina olan olumlu etkisi birgok calismada
bildirilmistir (Acar ve ark., 2015; Baba ve ark., 2016). Bitkisel kaynakli yaglarin dengeli bir sekilde yemlere ilave
edilerek eikosapentaenoik EPA — dokosaheksaenoik DHA oraninin korunmasi durumunda, bitkisel yaglarda
yogun olarak bulunan -6 yag asitlerinin daha iyi bir gelismeye saglayacagi belirtilmistir (Kalogeropoulos ve ark.,
1993). Tatli su baliklart normal geligsim, tireme, bagigiklik sistemi ve sinir sistemi iizerine olumlu etkileri olan
(DHA) ve (EPA) yag asitlerini diyetleri ile yeteri miktarda almadiklar1 takdirde bu yag asitlerini desaturasyon ve
elangasyon aktiviteleri sentezlemeleri i¢in gerekli olan alfa-linolenik asit (ALA) yag asidini bitkisel orjinli yag
kaynaklar yeterli miktarda ihtiva etmektedir (Pickova ve Morkore 2007; Glencross 2009).

Besleme denemesi sonunda gruplar arasinda elde edilen hematoloji ve serum biyokimya degerlerinde elde edilen
bulgular Cizelge 3’de verilmistir. Sonuglar incelendiginde eritrosit sayisi, hemoglobin ve hematokrit miktarinin
deneme gruplari ve kontrol grubu arasinda istatistiki agidan 6nemli bir farklilik olmadigi tespit edilmistir (p>0,05).
Baliklarin hematolojik olarak incelenmesi yetistiricilik kosullar1 altinda stres durumlarinin tespit edilmesinde
kullanilan 6nemli indikatérlerdir (Wedemeyer, 1977; Bayram ve Kocaman, 2017). Deneme siiresince eritrosit
sayisi, hematokrit ve hemoglobin miktarlarinda herhangi bir farklilik olmamigtir. Kan parametreleri tiirler arasinda
farklilik gdsterebilecegi gibi ayni tiir baliklar arasinda da su kalitesi, drnekleme metodu ve beslenmeye bagli olarak
farklilik gosterebilmektedir (Gallaugher ve Farrell, 1998). Ancak tiim bu etkenlere ragmen farkli tiirlerin
yemlerinde balik yag1 yerine kullanilan bitkisel yaglarin baliklarin kirmizi kan hiicresi, hematokrit ve hemoglobin
miktarlarimi etkilemedikleri ¢esitli ¢alismalar sonucu bildirilmistir (Thompson ve ark., 1996; Mourente ve ark.,
2005; Wassef ve ark., 2007). Bizim ¢caligmamiza benzer olarak Baba ve ark., (2017) tarafindan yiiriitiilen ¢aligmada
yeme eklenen argan yaginin nil tilapyasi (Oreochromis. niloticus) baliklarinin hematolojik parametrelerinden
degisime neden olmadig1 belirtilmistir.

Cizelge 3. Deneme gruplarina gore yavru sazan baliklarinin hematoloji ve serum biyokimya degerleri

SKYo SKYs SKY10

Eritrosit sayis1 (10° mm?) 2,07+0,112 2,43£0,192 2,16+0,552
Hemoglobin (g x dL?) 8,724+0,902 8,63+0,622 8,72+0,522
Hematokrit (%) 16,00+3,78 2 16,80+1,482 17,33+1,232
GLU (mg dLY) 73,84+11,922 75,90+£22,602 80,16+5,83 2
TPROT (g dL?) 7,570,330 8,83+0,60° 7,380,812
ALB (g dL ) 0,1340,02°2 0,110,032 0,1120,02°
TRIG (mg dL™?) 20,90+3,05° 27,51+4,972 21,0244,22°
CHOL (mg dL?) 193,56+29,222 140,84+20,56 0 145,91+28,89 b
GOT (U LY 68,75+2,382b 58,56+2,93 P 72,49+12,102
GPT (ULY) 7,54%1,02° 5,03£0,82° 5,67+2,23 8D
LDH (U L) 584,40+104,0 20 439,70+78,90° 641,00+185,102
ALP (U LY 59,24+8,502 37,91+13,36° 20,97+6,21°¢

n=9 X+SE, Deneme siiresi: 60 giin, glikoz (GLU), albiimin (ALB), toplam protein (TPROT), trigliserit (TRIG), kolesterol (CHOL),
alkalen fosfataz (ALP), glutamik piriivik transaminaz (alanin amino transferaz) (ALT) ve laktat dehidrojenaz (LDH), glutamik
oksalasetik transaminaz (aspartat amino transferaz) (AST), Aym satirda farkli iistsel harfler igeren gruplar arasinda istatistiksel
acidan fark vardir (p<0.05).

Deneme sonunda serum glikoz (GLI) ve albiimin (ALB) miktarmin deneme gruplar1 arasinda farklilik
gostermedigi tespit edilmistir. Toplam protein (TPROT), trigliserid (TRIG), kolesterol (KOL), glutamik
oksaloasetik tranaminaz (GOT), glutamik piriivik transaminaz (GPT), laktat dehidrogenaz (LDH) ve alkalen
fosfataz (ALP) miktarlarmin SKYs grubunda diger gruplara gére belirgin sekilde istatistiksel agidan fark
olusturdugu belirlenmistir (p<0,05). Serum biyokimya bulgular1 baliklarin besleme denemeleri sonucunda saglik
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durumlarini belirlemede kullanilan iyi indikatorlerdir (Yilmaz ve ark., 2016). Deneme sonunda elde edilen serum ﬂ

glikoz miktarlar1 incelendiginde sar1 kantaron yag1 igeren tiim gruplarin kontrol grubu ile benzerlik gosterdigi
dikkat ¢ekmektedir. Baliklarin serum glikoz miktarinin kotii besleme kosullar ve stres gibi durumlarda arttigi
rapor edilmistir (MCdonald ve Miligan, 1992). Bu durum kullanilan deneme yemlerinin baliklar iizerinde olumsuz
etki yaratmadiginin gostergesi ve deneme ortaminin baliklarda herhangi bir stres olusturmadiginin kanit1 olarak
kabul edilebilir. Serumda artan glikoz seviyesinin nedeni dokulardan direkt kana gegis olabilecegi gibi glikoz
mobilizasyonunun bozulmasindan dolay1r da kaynaklanabilir. Yiiksek yag ihtiva eden balik yemlerinin serum
glikoz seviyesini arttirdigi belirtilmistir (Kenari ve ark., 2011). Bizim ¢alismamizdan farkli olarak levrek
(Dicentrarchus labrax) baligi yemlerinde kullanilan sarimsak ve zencefil yagi karigiminin serum glikoz seviyesini
diigiirdiigi belirtilmistir (Yilmaz ve Ergiin, 2012). Baliklarda serumda toplam protein, miktarlarindaki degisimler
bagisiklik sisteminin durumunun degerlendirilmesinde kullanilan indikatorlerdir (Wiegertjes ve ark., 1996). Bu
nedenle toplam protein miktarimin artmasi yada degismemesi hedeflenmektedir. Mevcut ¢alismada sazan baligi
yemlerinde 5 g/kg oraninda kullanilan sari kantaron yagi serum toplam protein miktarini arttirmigtir. Benzer olarak
Yonar ve ark., (2011) sazan balig1 yemlerine 5 mg/kg ve 10 mg/kg oranlarinda likopen eklenmesinin serum toplam
protein miktarini arttirdigini tespit etmislerdir. Ayrica Baba ve ark., (2016) 10 g/kg olacak sekilde yeme eklenen
yulaf ekstraktinin sazan baliklarinin serum toplam protein miktarinmi arttirdigini belirtmislerdir. Bu durum
kullanilan ¢esitli bitkisel kaynakli yem hammaddelerinin baliklarin osmoregiilasyon faaliyetlerinin
gerceklesmemesine, kanin plazma oraninin artmasi (sulanmasi) yada kan damarlarini ¢evreleyen dokularda hasar
olugmasi gibi durumlara sebebiyet vermediginin gostergesi olarak kabul edilebilir (Hille, 1982). Serum toplam
kolesterol ve trigiliserid degerleri yiliksek tansiyon, kalp rahatsizliklari, diabet ve kan yaglarinin oranlarinda
meydana gelebilecek metabolik bozukluklarin belirlenmesinde kullanilan indikatérlerdir (Bruss, 1997). Baba ve
ark., (2017) tarafindan nil tilapyas1 (O. niloticus) baliklarinda yiiriitiilen ¢alisma, mevcut ¢alisma paralellik
gostermis yeme eklenen bitkisel yag kaynagi serum kolesterol seviyesini diisiirmistiir. Bitkisel yaglar, yag
asitlerinin karacigerde sentezini azaltan ®-6 tiirli coklu doymamis yag asitlerince zengindirler bu durum yemlerde
bitkisel yag kullanildiginda diisen serum kolesterol miktarlarinin nedeni olabilir. Balik yemlerinde PUFA
eksiklikleri, karaciger hasar1 ve yaglanmasi ile artan enzim aktiviteleri arasinda baglanti kurulabilir (Lanari ve ark.,
1999). Ayrica karaciger enzimlerinin yiiksek aktivitesi hipertiroide bagli oksidatif stresin belirlenmesinde de
kullanilmaktadir (Chattopadhyay ve ark., 2007). Mevcut ¢calismada GOT, ALP, LDH ve GPT enzimleri yeme
eklenen sar1 kantaron yagi ile birlikte diismiistiir. Enzim aktivitelerinde azalma sar1 kantaron yaginin yeme 5 g/kg
oraninda eklendiginde hiicre, doku ve organlarda koruyucu etkisi oldugunun gostergesi olarak kabul edilebilir.
Babalola ve ark., (2009) kanal yayin baliklarinin yemlerinde kullanilan bitkisel yag kaynaklarinin (aygicegi ve
kakao yagi) karaciger enzim aktivitelerini arttirdigin1 bunun nedeninin ise karaciger hiicre zarlarinda meydana
gelen hasarlardan dolay1 sitoplazma igerisinden tranzaminazin salinimi olabilecegini belirtmislerdir. Bizim
calismamiza benzer sonuglar fare yemlerinde Hindistan cevizi yagi ve palmiye yagi kullanildiginda elde edilmistir
(Mohammed ve Luka, 2013). Mevcut ¢alismanin sonuglarina bakarak sar1 kantaron yaginin 5 g/kg oraninda sazan
balig1 yemlerinde kullanildiginda karaciger lizerine olumsuz etkisinin olmadigi kanisina varilabilir.

4. SONUC VE ONERILER

Bu ¢aligsmada son donemlerde balik besleme ¢alismalarinin {izerinde yogun olarak durdugu tibbi ve aromatik bitki
grubundan sar1 kantaron yaginin sazan baliklarinin biiyiime performansi, hematoloji ve serum biyokimyasal
parametrelerine etkileri incelenmigstir. Calismada elde edilen sonuglar géz 6niinde bulunduruldugunda sazan
baliklarinin yemlerine 5 g/kg oraninda olacak sekilde eklenen sari kantaron yaginin biiyiime performansini
arttirdig1 ve baliklarin genel saglik durumlarin iyilestirdigi sonucuna varilabilir. Ancak baliklarda sinirli sayida
olan yemlerde sar1 kantaron yagi kullanilmasinin bilyiime performansi ve genel saglik parametrelerine iizerine
olan etkilerinin arastirildig1 ¢alismalarinin sayisinin arttirilmasina ihtiya¢ duyulmaktadir.
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Oz: Bu calismanin amaci, koyunlarda suni tohumlama programi dahilinde gebelik teshis yontemi olarak kullanilan 18.
giinde yapilan Ultrason ve Progesteron testlerinin ve 90. Giinde uygulanan Abdominal Ultrason testlerinin saha
kosullarinda uygulanabilirligi ve dogruluk oranlarinin karsilagtirilmasidir. Calismada 61 bag 2-5 yas arast Morkaraman-
Ivesi ve Tuj ki koyunlar materyal olarak kullanildi. Suni tohumlama programina alman 61 bas koyunun kuzulama
sonucunda 21’inin (%34,4) gebe, 40’ min (%65,6) gebe olmadigi tespit edildi. 3 farkli tani testine ait verilere Ki-Kare
analizi uygulandi ve gergek tani sonucu ile aralarindaki uyumun énemli oldugu (p<0.01) tespit edildi. Roc analizinde
en iyi sonucu egri altinda kalan alan g6z 6niinde bulunduruldugunda 1,00’1a gebeligin 90. giiniide yapilan Abdominal
Ultrason testi vermigtir. 18. glinde yapilan gebelik testi ve Progesteron testi sonucunda egri altinda kalan alanlar
strastyla 0,875 ve 0,805 olarak bulunmustur. Uygulanan tiim analizler sonucunda en iyi sonucu veren 90. giinde yapilan
Abdominal Ultrason testi olmasina ragmen, 18. giinde yapilan ultrasona dayali gebelik testinin gebeligin erken teshisi
ve saha kosullarinda daha pratik bir sekilde uygulanabilecegi kanisina varilmistir.

Anahtar Kelimeler: Roc analizi, gebelik testi, ultrason testi, koyun
Comparison of Pregnancy Tests in Morkaraman-Awassi and Tuj sheeps with Roc Analysis

Abstract: The aim of this study was to compare with praticability and accuracy ratio of Ultrasound and Progesterone
tests, which are used for diagnosis of pregnancy at the artificial insemination programme used for ewes and was
performed at the days of 18, and Abdominal Ultrasound tests which is applied at the 90" at the ground circumstances.
This study performed in 61, 2-5 years old, Red Karaman-Awasi-Tuj ewes. It was determined at the artificial
insemination programme, being pregnant 21 (34.4) and not being pregnant 40 (65.6%) at the end of the study. Datas of
three different diagnosis tests was carried out Chi-Square analysis and was established significantly (p<0.01) interval
coherence thanks to real diagnostic. The best result with ROC analysis was obtained from Abdominal Ultrasound test,
which was done in 90™ days, taken into consideration area under curve with 1.00. At the end of the pregnancy,
progesterone test which was done in 18™ days, areas under curves were calculated 0.875 and 0.805 respectively.
According to all analysis, the best result was Abdominal Ultrasound test, but ultrasound pregnancy test which was done
in 18" days, was be able to applied for early diagnosis at the ground circumstances practically.

Keywords: Roc analysis, pregnancy test, ultrasound test, sheep
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1. GIRIS

Caligmalarda amag belirli bir konu {izerinde ¢aligilan bireylerin Slgliimlenebilen bazi 6zellikleri saptanarak
Ol¢timler sonucu elde edilen degiskenler arasindaki farkliliklar1 veya iliskileri arastirmaktir. Biyolojik olaylar,
bir¢ok sayida nedenden kaynaklanabilir ve bu nedenler arasindaki iliskinin belirlenmesi olduk¢a karmasik ve
¢ozlimlenmesi zor bir olay haline gelmektedir. Klinik ve laboratuar kosullarinda iki sonuglu olaylar1 (6rnegin,
bireylerin saglam olup olmadiklarini, hayvanlarin gebe olup olmadiklari, v.b) belirlemek amaciyla baz1 6lgiim
teknikleri ve buna dayali gozlemlerden yararlanilarak bir karara varilmasini saglayan sistemlere tani testleri denir.
Tani testlerinde amacg; mevcut karmasikligi sade bir hale doniistiirebilecek, risk faktoriinii minimuma
indirilebilmek ve de ekonomik bir sekilde olabildigince dogru sonuca ulagsmaktir. Tani testleri ile elde edilen
sonuglarin daha iyi bir sekilde yorumlanmasini saglamak i¢in, testin lizerinde uygulandig olgularin Altin Standart
dedigimiz gergek tani sonuclar1 bilinmelidir. Tani testi degerlendirmesi yapilacak 6rnek, ya sansa bagli olarak
secilmis (hasta-saglam, gebe-gebe olmayan gibi) bireylerden olusur, ya da gercek bir niifus taramasi veya
populasyon ile elde edilir (Dirican 2001).
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Istatistiksel karar teorisine dayanan ROC analizi yontemi 1950'lerin basinda teknik bilimlerde sinyal belirleme
analizi icin gelistirilmistir. Ilk olarak 2. Diinya savas1 sirasinda radar goriintiilerinin analizinde kullanilmistir. Daha
sonra 1960'larin baginda tipta tani testlerinin degerlendirilmesinde ROC egrilerinin kullanilabilecegi fikri ortaya
atilmistir.  1960'larin  sonlarinda tip alaninda goriintiileme araglarinin degerlendirilmesinde ROC analizi
kullanilmaya baglanmistir (Kegeoglu, 2012).

Tant testlerinin giivenirligini ve dogrulugunu saptayabilmek i¢in ROC egrisi ¢ok kullamsh bir yontem haline
gelmigtir. Ozellikle tip alaninda tan1 amagh kullanilan testlerin iki sonu¢lu olmadigi durumlarda sayisal sonuca
sahip ve sirali (ordinal) tani testlerinin performansinin tanimlanmasi i¢in ROC analizi kullanimi yaygin hale
gelmistir.

ROC analizi tibbi teshis sonuglarmin ger¢ek dogrulugunu belirlemek i¢in kullanilan ideal bir yontemdir. ROC
analizi, teshis prosediiriiniin duyarlilik ve belirliligini belirlemek i¢in kullanilan standart bir yaklagim olmasi
nedeniyle 6n plana ¢ikmaktadir. Bunun igin teshisin duyarlilik ve belirliligi arasindaki iligkiyi tanimlayacak ROC
egrileri kullanilir. Egrilerin eksenlerini Dogru Pozitif ve Yanlis Pozitif degerleri olusturur. Egriler, Dogru Pozitif
ve Yanlig Pozitif degerlerinin deger araligi olan 0-1 arasinda olup y-koordinatina ve iist sinira yakinlik bagarili test
sonuglarini gosterirken, yaklasik 45%’lik egime sahip egriler basarisiz test sonucunu gosterir. Béylece ROC egrileri
incelenerek testin basarisi belirlenebilir. Basarili bir testte egrilerin altinda kalan alanin biiyiik olmas1 beklenir
(Tiirker ve ark., 2005).

ROC egrisi yontemi;
1) Mevcut karmagikligin sade bir hale doniistiiriilebilmesine,
2) Risk faktoriiniin minimuma indirilebilmesi ve daha ekonomik bir sekilde dogru sonuca ulagilmasina,
3) Farkl1 test sonuglarindan ortaya gikan degerler arasinda gergek taniya uygunluk gosteren ve etkinligi en

yiiksek olan materyalin belirlenmesine,
4) Analiz sonuglarinin daha iyi bir sekilde yorumlanmasina olanak saglar (Zweig and Campbell, 1993)

2. MATERYAL VE YONTEM

Materyal

Hayvan materyali

Denemenin hayvan materyalini Atatiirk Universitesi Ziraat Fakiiltesi Koyunculuk Subesinde yetistirilen toplam
61 bas 2-5 yas arast Morkaraman-Ivesi-Tuj ki1 koyunlar olusturmustur. Koyunlar suni tohumlama programinda
gebe birakilarak eksojen hormon uygulamalarinda vagina ici siinger ile kizginlik olusturulmustur.

Ultrasona bagh cihaz, kit ve test materyali

Vagina ici siinger olarak 40 mg FGA (intervet-choronogest) siingerler 12 giin siireyle kullamlmis ve siingerlerin
alinmasindan hemen sonra kas i¢i 500 IU PMSG (intervet-choronogest) uygulanmustir. Laparoskopik suni
tohumlama kizginliklar1 arama koguyla tespit edilen hayvanlarda uygulanmistir. Tohumlamanin 18.giiniide Real-
Time B Mode ultrason cihazi kullanilarak 7.5 MHz Rektal Prop ile transrektal gebelik muayenesi yapilmistir. Ayni
giin i¢inde tohumlanan hayvanlarin venajugularisinden 5 cc kan 6rnegi alinarak kan serumlari santrifiij ile
ayrilmistir. Ayrilan kan serumlar1 -20°C’de progesteron hormon testine kadar dondurulmustur. Tohumlamanim 90.
giiniinde transabdominal 5 MHz prob ile gebelik muayenesi tekerriir ettirilmistir. Kan serumlart oda sicakliginda
¢oziindiiriilerek tam otomatik eliza cihazi ile progesteron analizine tabi tutulmustur. 3 ayr1 gebelik muayenesinin
dogrulama sonuglart kuzulama sonuglartyla birlikte degerlendirilmistir. Kuzulama sonuglar1 gebeligin 144-155.
giinleri arasinda tespit edilmistir.

Yontem
Caligmamizda tani testlerinin ayirt edici 6zelliklerini analiz etmek amactyla kullanilan Diskriminant (Ayirma)
Analizi, Ki-Kare Analizi ve buna bagl olarak uygulanan tani testlerin uyumlarini ve performanslarin

degerlendirmek i¢in kullanilan Roc Analiz yontemi uygulanmusgtir.

Diskriminant (ayirma) analizi

Diskriminant analizi, iki veya daha fazla grubun ¢ok sayida degiskene bagli olarak karsilastirilmasini saglayan
bir yontemdir. Analizin amaci, gruplarin hangi degiskenler agisindan birbirinden farklilagtiginin ortaya
¢ikarilmasidir. Diger bir ifadeyle, gruplarin ayirict dzelliklerinin belirlenmesidir.

Dolayistyla, tiim degiskenleri uygun agirliklarla katilacagi tek bir fonksiyonun elde edilmesi amaglanmaktadir. p
tane degiskenden elde edilecek bagint1 (diskriminant fonksiyonu),

Vi = dotaiXitt axXi +apXip seklinde yazilabilir (Tathdil, 1996).
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Diskriminant Analizinde yer alan katsayilarin ve bulunan diskriminant fonksiyonlarinin anlamhligmin testinde
Wilk’s Lambda (A) degeri kullanilmaktadir. Wilk’s Lambda, BW-1 matrisinin 6zdegerlerinin (A;) bir fonksiyonu
olarak asagidaki bicimde ifade edilebilir:

1 1 1
TLHA 144, T 14+ @
Roc analizi

Tani testinin denetimi ya gergek gebe ve gebe olmayanlar {izerinde ya da gergegi yansittigindan emin olunan bir
ana tani testi (Altin standart) sonucuna gore yapilir. Calismamizda materyal olarak kullandigimiz koyunlara
yapilan gebelik testlerinin performanslarini degerlendirmek amaciyla kullanacagimiz Roc analizi i¢in agagidaki
(2x2) tipi tablolar olugturulmus olup (Cizelge 1), tablolarin {ist tarafinda gergek sonuglar, sol yan tarafta ise tani
testi sonuglar1 olmak iizere ¢aligmaya alinan 61 bas koyunun kuzulama sonucuna goére gergekte gebe olan ve
olmayanlarin, bunun yani sira tani testi sonucunda gebe olan ve olmayanlarin miktarlar: tablolara yerlestirilerek
duyarhilik, 6zgiilliik, yanlis negatif orani, yanlis pozitif oran1 ve dogruluk degerleri hesaplanmaktadir (Somoza ve
ark., 1989).

Cizelge 1. 2x2 seklinde diizenlenen gergek ve tani testi sonug tablosu

Gebelik Durumu

Tam Testi

Var Yok
Pozitif A (GP) B (YP) A+B
Negatif C (YN) D (GN) C+D
Toplam A+C B+D A+B+C+D

Gergekte gebe teshisi konan tani agisindan; "A" hiicresi gercek taniya uygun olarak tani testinin de gebe dedigi
olgular yani gergek pozitifler (GP) olarak adlandirilir. Buna karsilik "C" hiicresindeki olgular, gergekte gebe olup,
tan1 testinin hatali olarak gebe degil dedigi yani yanlis negatif (YN) olgulardir (Fawcett, 2006).

Duyarhihik: Testin, gergek gebeler icinden gebeleri ayirma yetenegidir.

Duyarlilik = A / (A+C) =GP / (GP + YN)

Gergek gebe olmayanlara konan tanilar agisindan; "D" hiicresi gercek tani sonucuna uygun olarak testinde gebe
olmayan dedigi gercek negatif (GN) olgulardir."B" hiicresi ise ger¢ekte gebe olmadiklar: halde testin hatali olarak
gebe dedigi yanlis pozitif (YP) olgulardir.

(?zgiilliik: Testin, ger¢ek gebe olmayanlar iginden gebe olmayanlari ayirma yetenegidir.
Ozgiillik=D /(D +B)=GN/(GN + YP)
Duyarlilik ve 6zgiilliikk oranlarinin tersi olan, testin hatali yargilart da hesaplanabilir.

Yanlis negatif orant: Gergek gebeler iginden testin hatali olarak gebe degil dedigi olgulardir.
YNO = (1-Duyarlilik) = C /(A + C) = YN/ (YN + GP)
Testin hatali olarak gebe buldugu olgularin orani da, "yanlis pozitif orant" adin1 alir.

Yanlis pozitif orani: Gergek gebe olmayanlar iginden testin hatali olarak gebe dedigi olgulardir.
YPO= (1-Ozgiilliik) = B /(B+D) = YP / (YP+GN)

Bu gercevede segilen farkli esik degerleri i¢in bulunan farkli duyarlilik-6zgiilliik karakterlerine bagl olarak ara
secenekler belirlenerek, ROC egrileri olusturulmaktadir. ROC egrisinin olusturulacagi koordinat sisteminin
ordinatinda tan1 testinin gergek pozitif degeri (duyarlilik), apsisinde ise yanlis pozitif degeri (1-6zgiillik) yer alir.

ROC egrisi altindaki alan, tani testinin uygulandigi (hasta ve saglam) iki veri dizisi i¢in matematiksel olarak teorik
bir z degeri ve bu z' nin standart normal degerleri tablosuna gore doniisiimii yapilarak elde edilmektedir. Egri alti
alaninin varyansi da agagidaki gibi hesaplanabilir (Metz, 1978).

SDZ = Ax(A-1)+(y-1)+(Q1—-A% )+ (ns—1)+(Q2—A?) @)
Np*Ng

Formiil 2°de;

A: Hesaplanan Roc Alani,

nn: Hasta denek sayisi,

ns: Saglam denek sayisi,
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Qi=A/(2-A) ,Q=2A%/(1+A)d.
Bagimsiz iki grup i¢in ROC alani arasindaki farkliligin 6nemi asagidaki z esitligine gore test edilebilir.

A—A
1 2 (3)
/SD§+SD§

Incelenen olgular, iki ayr1 grup olarak iki ayr1 teknikle elde edilen veri dizileri olmalidir ve galisilan her bir vaka
iizerinde karsilastirilan her iki tekniginde uygulanmasi durumunda esli diziler elde edilmis olur. Bagimli iki grup
icin ROC egrisi altindaki alanlarin kiyaslanmasi asagidaki z esitligi kullanilarak yapilabilir (Greinera ve ark.,
2000).

7=

A;-A
Z= 1 2

4)

\/SD%+SD%—2*rS*SD1*SD2

Formiil 4’te;
Is: Spearman korelasyon katsayisi

Kappa katsaytst

Tani testi uyumlarini incelemek amaciyla daha once bahsettigimiz analiz yontemlerinden farkli olarak "Kappa
Katsayis1 (Cohen Kappa)" kullanmilmaktadir. Bu arastirmada sansa bagli olarak beklenen uyum ile gézlenen uyum
degerleri arasinda bir iliski incelenmektedir. Kappa katsayis1 —1 ile +1 arasinda degisim gosterir. —1, negatif tam
uyumu, +1, pozitif tam uyumu ve 0, uyumsuzlugu gosterir.

Uyumlu 6gelerin toplami ve gézlenen uyum orani asagidaki gibi bulunur. Uyumlu 6gelerin toplami;

N . .- )
U, = Z £, ve P, U, ile elde edilirken, beklenen uyum orani da;
< N
i=1

T xTy ile elde edilir (Sim, J. and Wright, C.C., 2005).
N2

M

Pyy =

Elde edilen bu iki orana dayal:1 olarak "kappa degerlendirme katsayis1"

_ (Pou —Pyy) e hesaplanir (Dawson and Trap, 2004).
(1-Pyy)

Kesikli degisken 6zelligi gosteren 18. glindeki Gebelik testi ve 90. giindeki Abdominal ultrason testi sonuglari,
gebe olanlar ve olmayanlar seklinde siralanip, gebe olanlara ‘1°, olmayanlara ise ‘0’ etiketi verilmistir. Kuzulama
sonucuna bagli olarak yine dogum yapan koyunlar ‘1°, yapmayanlar ise ‘0’ ile etiketlendirilmistir.

Siirekli degisken ozelligi gosteren Progesteron testi sonuglarna ait kesim noktast degeri, duyarlilifin ve
ozgiilliigiin en yiiksek oldugu degerlere karsilik gelen progesteron degeri olup, bu deger ve bu degerden biiyiik
sonuglar i¢in gebe, bu degerden kiigiik olan sonuclara gore de gebe degil teshisi konulmustur.

Istatistik hesaplamalar1 ve ROC analizleri MedCalc programindaki ROC Curve Analysis ve Comparison of ROC
Curves yontemleri kullamlarak yapildi. Ki-Kare ve Discriminant analizleri SPSS 13.0 programu kullanilarak
yapildi.

3. ARASTIRMA BULGULARI VE TARTISMA

Diskriminant Analizi Yontemine fliskin Bulgular

Korelasyon analizi sonuc¢lari

Korelasyon analizi sonucunda uygulanan gebelik testleri arasindaki korelasyon katsayilar1 belirlenmistir. Buna
gore %5 Onem seviyesine gore 0,05’den kiigiik degerler iliskinin olmadigini gosterirken, %5°den biiyiik olan
degerler degiskenler arasinda iliskinin varligini gosterir. Cizelge 4.1°de asteriks (**) ile isaretlenen degerler %1
onem seviyesinde gebelik testleri arasinda korelasyon oldugunu gosterir. Buna gore uygulanan ii¢ farkli gebelik
testi sonucunda ortaya ¢ikan korelasyonda 18.giinde yapilan gebelik testi ile Progesteron testi sonucu arasinda bir
iliskinin olmadig1 goriiliirken, 90. giinde yapilan Abdominal Ultrason testi sonuglar1 arasinda pozitif yonde ¢ok
onemli bir iliskinin oldugu goriilmiistiir. Ayrica 18. glinde uygulanan Progesteron testi sonucu ile yine 90. giinde
uygulanan Abdominal Ultrason testi sonucu arasinda da pozitif yonde ¢ok onemli bir iliskinin oldugu ortaya
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¢ikmigtir. Bu sonuca gore en yiiksek korelasyon 18.glinde yapilan gebelik testi ve 90.giinde yapilan Abdominal
Ultrason testi degiskenleri arasindadir.

Cizelge 2. Gebelik testleri arasindaki korelasyon katsayilari

GT 18 PD 18
PD 18 0,286
AU 90 0,713" 0,589™

**: P<0.01
Kanonik korelasyon, 6zdeger ve Wilks’s Lambda istatistigi sonuclari

Discirminant fonksiyonunun énemliligini test etmek icin Kanonik Korelasyon, Ozdeger ve Wilks’s Lambda
istatistikleri kullanilir.

Cizelge 3. Ozdeger istatistigi

Fonksiyon Ozdeger % Varyans Kiimiilatif % Kanonik Korelasyon
1 2,024* (a) 100,0 100,0 ,818
*:a>0,40

Kanonik korelasyon degeri (0,818) nin karesi alinarak elde edilen modelin bagimli degiskendeki degisimin yiizde
kagin1 agikladig belirlenir (0,8182=0,67). Buna gore, modelimiz bagiml degiskendeki (gebe olan ve olmayanlar)
varyansin %67’sini agiklayabilmektedir.

Caligmamizda bulunan 6zdeger istatistigi 2,024 olup, bu degerin 0,40 dan biiyiik oldugu g6z oniine alindiginda
fonksiyonumuzun iyi bir ayrimcilik sagladigi sdylenebilir.

Cizelge 4. Wilk’s Lambda (U) Istatistigi

Test Fonksiyonu Wilks’ Lambda Ki-Kare sd Onem.
1 331 64,180 2 ,000

Wilk’s Lambda Istatistigi, tablodada goriildiigii gibi ayirma skorlarindaki toplam varyansin yaklasik %33
(0,331)’0 gruplar arasindaki farklar tarafindan agiklanamamaktadir. Yukarida agiklanan Wilk’s Lambda her bir
diskirminant fonksiyonu i¢in 6z deger istatistiginin anlamliligini test eder. Caligmamizda test fonksiyonu olarak 1
tane mevcut olup bu fonksiyon anlamlidir.

Cizelge 5. Ayirma Fonksiyon Katsayilari

Fonksiyon 1
GT 18 0,884
PD 18 0,720

18. giinde yapilan gebelik testi ve yine 18.glinde yapilan progesteron testi ayirma fonksiyonu katsayilarina
bakildiginda sirasiyla 0,884 ve 0,720 sonuglar1 elde edilmistir. Bu da, 6nemli ayirt edici bagimsiz degisken
olduklarini géstermektedir. Ayrica 90. giinde yapilan Abdominal Ultrason testinin gebe olan ve olmayanlart ayirt
etmede 6nemli olmadigi gorilmistiir.

Ki-Kare analizi sonugclar:

Cizelge 6. Ki-Kare analizi sonuglar

GT 18 PD 18 AU 90
Pearson Ki-Kare 30,992 54,355 61,000
Kappa 0,674™ 0,583 0,967™

**: P<0,01
Kappa (GT18-GS)
Ug= 30+21=51, Pg=51/61=0,836, Ps= ((21*31)/612)+((40*30)/61%)= 0,497
k= (Ps-Ps)/(1-Pg)  «=1(0,836-0;497)/(1-0,497)= 0,674
33
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Kappa (PD18-GS)
Ug= 17+32=49, Pg=49/61=0,803, Pg= ((21*25)/612)+((40*36)/612)= 0,528

k= (Pe-Pe)/(1-Ps) = (0,803-0;528)/(1-0,528)= 0,583

Kappa (PD18-GS)
Ug= 21+39=60, Pg=60/61=0,984 Pg= ((21*22)/61%)+((40*39)/61%)= 0,544

k= (Pe-Pe)/(1-Ps) K= (0,984-0;544)/(1-0,544)= 0,967

X2 analizi sonucuna gore farkli gebelik testi sonuglarmin kuzulama sonuglariyla iliskilendirilebilecegi
goriilmektedir (P<0.01). Ayrica kapa katsayilarina goére GT 18 ve PD 18 yontemlerinin kuzulama sonucu arasinda
orta derece (0,674 ve 0,583) ve AU 90 yonteminin ise yine kuzulama sonucu ile tam bir uyum igerisinde oldugu
goriilmektedir (0,967).

Roc analizi sonuc¢lari

Cizelge 7. 2x2 seklinde diizenlenen gergek ve tani testlerine ait sonug tablosu

Gebelik Testi  Gebelik Progest.  Gebelik Abdom.  Gebelik
18.Giin Durumu Testi Durumu Ult. Durumu
_ 18.Gin ——_—— Testi _—
Var Yok Var Yok 90.giin Var Yok
Pozitif 21 10 31 Pozitif 17 8 25 Pozitif 21 1 22
Negatif 0 30 30 Negatif 4 32 36 Negatif 0 39 39
Toplam 21 40 61 Toplam 21 40 61 Toplam 21 40 61

Suni tohumlama programina alinan 61 bas koyunun kuzulama sonucunda 21’inin (%34,4) gebe, 40’min (%65,6)
gebe olmadigr tespit edildi. 18.giinde yapilan Gebelik testi sonucunda koyunlarin 31’inin (%51) gebe oldugu,
30’unun (%49) gebe olmadigi, yine 18.giinde yapilan Progesterone degerine (Kesim Noktasi=2) gére 25’inin gebe
(%41), 36’sinin (%59) gebe olmadigr goriilmiistiir. Ayrica 90.glinde yapilan Abdominal Ultrason testine gore
22’sinin (%36) gebe, 39’unun (%64) ise gebe olmadig saptanmistir (Cizelge 7.).

PD18

100

80

60

Duyarhhk

40

20

0 20 40 60 80 100
1-Ozgiilliik

Sekil 1. En yiiksek duyarlilik ve 6zgiilliik degerlerine karsilik gelen Kesim Noktasi

Progesteron degerlerine gore koyunlarda gebeligin teshisinde kritik noktayr belirlemek i¢in yapilan ROC
analizinde, duyarlihigin ve 6zgiilliigiin en yiiksek oldugu degere karsilik gelen progesteron degeri 2 ng/ml olarak
bulunmustur (Sekil 1.). Buna gore Progesteron degeri 2 ng/ml ve daha yiiksek olan koyunlarin gebe oldugu, 2
ng/ml’den daha diisiik progesteron degerine sahip koyunlarin ise gebe olmadig1 sonucu elde edilmistir.
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Cizelge 8. Roc analizine ait tanimlayici istatistikler

Tanimlayici Istatistikler GT 18 PD 18 AU 90
Egri Altinda Kalan Alan 0.875" 0,805" 1,000"
Standart Hata 0.0528 0,0636 0,000
%95 Gliven Siirlart 0.765-0.946 0,683-0,895 0,941-1,000
Z degeri 7.100 4,788 -

*: P(Alan=0.5)

Ug farkl tan1 testine uygulanan ROC analizi sonuglar1 Cizelge 8°de verilmistir. ROC analizine gore koyunlarda
gebeligin tespit edilmesinde en iyi sonucu sirasiyla 90. giinde yapilan Abdominal Ultrason, 18. glinde yapilan
gebelik testi ve yine 18. giinde yapilan Progesteron testi vermistir. Egri altinda kalan alanlarin standart hatalari
dikkate alindiginda en kiiciik hata payina sirastyla AU 90, GT 18 VE PD 18 sahiptir. Egri altinda kalan alanlarin
giiven araliklar1 dikkate alindiginda ise en dar giiven araligina AU 90 testinin sahip oldugu, bunu sirastyla GT 18
ve PD 18’in izledigi goriilmektedir.

Ayrica bu ii¢ tani testinin karsilagtirmasi sonucu ROC egrilerinden olusan grafik cizilerek pratik olarak bu egriler
altinda kalan alanlar Sekil 2°de verilmistir.
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Sekil 2. Gebelik testlerinin ROC egrileri grafigi.

Sekil 2.”de ii¢ farkli gebelik testi sonuglarina ait ROC egrileri grafigi ¢izilmistir. Bu {i¢ farkli veri setinde 18. giinde
yapilan gebelik testi ve 90. giinde yapilan Abdominal Ultrason testi sonuglari kesikli degisken 6zelligi gosterdigi
icin, degerler gebe olup olmama durumuna gore ’1°* ve <0’ ile etiketlendirilmistir. Ote yandan yine 18. Giinde
yapilan Progesteron testine iliskin sonuglar siirekli degisken 6zelligi gosterdigi igin grafigimizde kesikli ¢izgilerle
gosterilmistir. Grafikten de goriilecegi gibi, egri altinda kalan alanlara gére AU 90 en biiyiik alana sahiptir. Bunu
strastyla GT 18 ve PD 18 izlemektedir.

Kahn et al. (1993), koyunlarda ultrasonografi ile gebelik teshisi ¢calismasinda elde ettikleri dogruluk, duyarlilik,
0zgiilliik oranlar1 sunulan ¢aligmaya gore yiiksek, negatif tanimlama oranlari ise diisiik bulunmustur. Kiipliili ve
ark., (2002)’de koyunlarda yapilan ultrasonografi ¢alismasinda da sadece 6zgiilliikk orami yapilan ¢alismaya gore
daha diisiik bulunmustur.

4. SONUC VE ONERILER

Sonug olarak suni tohumlama programina alinan koyunlarda gebeligin teshisinde en dogru sonucu 90. giinde
yapilan Abdominal Ultrason testi vermistir. Ancak siire bazinda 90 giinliik bir bekleyisin ardindan bu testin yapilist
bazi olumsuzluklari da beraberinde getirecegi diisiiniildiigiinde, 18. Giinde yapilan gebelik ve progesteron
testlerinin daha cazip oldugu kanisina varilmistir. Bu test sonuglarina gore gebeligin %80-85 oraninda dogru
tahmin edilmesi koyunlarda gebeligin daha erken bir siirede tahmin edilmesini ve kuzulamaya kadar gegen zaman
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stiresince koyunlarin beslenme, bakim, tedavi v.b. gibi masraflarin ve is giicliniin daha olumlu kullanilabilecegi
sonucunu dogurmustur. Saha kosullar1 dikkate alindiginda 18. giinde yapilan gebelik testinin daha pratik ve
uygulanmasinin daha kolay oldugu diisliniildiigiinde suni tohumlama programini daha olumlu etkileyecegi
diigiiniilmektedir.
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Oz: Bu calisma, Erzurum ekolojik kosullarma uygun yaglik aycigegi genotiplerinin belirlenmesi amaciyla, 2015
yetistirme sezonunda tesadiif bloklari deneme desenine gore 4 tekerriirlii olarak Erzurum/Pasinler ekolojik kosullarinda
yuritilmistir. Caligmanin materyalini TTAE aygigegi 1slah programinca gelistirilen yaglik hibrit hatlar (ERZ 10-3,
ERZ 10-8, ERZ 10-1, ERZ 10-24, ERZ 10-11, ERZ 12-12 ve ERZ 11-20) ve ticari gesitler (LG 5580, BOSFORA VE
08 TR 003) olusturmustur. Calisma sonucuna gore, tane verimi, yag orani, yag verimi, bin tane agirhigi, bitki boyu ve
tabla ¢ap1 bakimindan cesitler ve hatlar arasinda énemli (p<0,01) farklarin bulundugu saptanmstir. En yiiksek tohum
ve ham yag verimi BOSFORA c¢esidinden (279,8 kg da! ve 111,9 kg da), en yiiksek ham yag oran1 08 TR 003 (%
41,2) ve ERZ 10-24 (%40,8) hattindan elde edilmistir. En diisiik tohum verimi (146,9 kg/da'), ham yag oram (% 30,5)
ve ham yag verimi (44,8 kg da') ERZ 10-3 hattindan alinmmstir. Arastirma sonuglari verim performanslar: bakimindan
ERZ 10-11 ve ERZ 10-24 hatlarinin verim ve kalite agisindan umut verici oldugunu ve bu hatlar ile ¢aligmalara devam
edilmesinin uygun olacagini ortaya koymaktadir.

Anahtar Kelimeler: Yaglik aygicegi, Helianthus annuus L., tane verimi, yag orani

Determunation of Adaptation Capabilities of Some Oil Sunflower (Helianthus annuus L.,)
Genotypes in Erzurum Ecological Conditions

Abstract: This study was carried out under the ecological conditions of Erzurum/Pasinler with four replications
according to randomized blocks trial design in the 2015 raising season, in order to determine suitability of the oil
sunflower genotypes for Erzurum ecological conditions. The material of the study was oil-hybrid lines (ERZ 10-3, ERZ
10-8, ERZ 10-1, ERZ 10-24, ERZ 10-11, ERZ 12-12 ve ERZ 11-20) and commercial varieties (LG 5580, BOSFORA
ve 08 TR 003) that developed by the TTAE sunflower breeding program, According to the result of the study,
significant differences (p<0,01) exist among varieties and lines in terms of grain yield, oil ratio, oil yield, grain weight,
plant height and table diameter. The highest seed and crude oil yield was obtained from BOSFORA (279,8 kg dal and
111,9 kg dal) cultivars. The highest ratio oil was obtained from 08 TR 003 (41,2%) and ERZ 10-24 (40,8% ) line. The
lowest seed yield (146,9 kg dat), crude oil ratio (30,5%) and crude oil yield (44,8 kg da™t) were obtained from the ERZ
10-3 line. The results of the study on occount of efficiency performance show that ERZ 10-11 and ERZ 10-24 lines
candidates are promising in terms of yield and quality and reveals that continue to work with this lines is appropriate .

Key Words: Sunflower oil, Helianthus annuusl., seed yield, oil ratio
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1. GIRIS

Temel besin kaynaklarindan olan yaglar, insan beslenmesinde ve yasamsal faaliyetlerin yerine getirebilmesinde
gerekli olan temel besin maddelerinden birisidir. AB iilkelerinde kisi bagina yillik yag tiiketimi 24 kg y1l™ civarinda
iken iilkemizde kisi bagina y1llik toplam yag tiiketimi konusunda ¢ok farkli veriler bulunmakla birlikte, bu degerin
kisi basina 18 kg yil? oldugu belirtilmektedir (Tan 2010). Diinyada tarimi yapilan yagh tohumlu bitkiler soya
fasulyesi, yer fistig1, aygicegi, kanola (kolza), musir, zeytin, susam, palmiye tohumu, yag keteni, aspir, hindistan
cevizi ve hintyag1’dir. Uretim miktarlarina bakildiginda ise en yogun iiretimi yapilan soya fasulyesi, kanola, pamuk
tohumu, yer fistig1, aygicegi ve palm yagidir. Ulkemizde yetistiriciligi yapilan yag bitkileri aygicegi, ¢igit, soya,
yer fistig1, hashas, susam, kolza ve aspir’dir. Giin uzunluguna duyarsiz olmasi, kuraga ve diisiik sicakliklara
dayanikli olusu, kumludan killiye kadar degisen birgok toprak tipinde iyi yetismesi ay¢igeginin ¢ok farkli gevrelere
adapte olmasim1 saglar. Bu 6zellikleri bitkiyi diger yag bitkilerinden iistiin kilmaktadir (Carter 1978). Ayrica
yiiksek yag oran1 (%45-50) ve yag kalitesiyle iilkemizde yag bitkileri iiretiminde basta Trakya, Ege, I¢ Anadolu
ve Karadeniz Bolgesi olmak {izere son yillarda Cukurova ve Gegit bolgelerinde tiretimi giderek artmaktadir.
Aygicegi 2016 yilinda iilkemiz genelinde 6,167,800 da alanda ekilerek 1,500,000 ton yaglk {iretim
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gerceklesmistir. Ayni yil Dogu Anadolu bdlgesinde 20,030 da alanda 4,158 ton yaglik ay¢icegi iiretimi yapilmakta
iken, Erzurum’da 575 da alanda toplam 180 ton yaglk ayc¢icegi tiretimi yapilmigtir. Ortalama verim, Tiirkiye,
Dogu Anadolu Bélgesi ve Erzurum’da sirasiyla 208 kg da?, 224 kg da* ve 313 kg da* olarak gergeklesmistir (Tiiik
2016). Ulkemizde 6zellikle her yil hissedilir derecede artarak devam eden bitkisel yag acigimiz, bugiin bitkisel
yag sanayimizin, dolayisiyla iilke ekonomimizin énemli problemleri icerisinde yer almaktadir. Uretim artiginin
talepteki artis hizin1 yakalayamamasi; Tiirkiye’yi hem yag hem de yagli tohum ithalatcis1 haline getirmistir.
Niifusun giderek artmasi yag tiiketimindeki artig1 da beraberinde getirecek ve ithalattaki artis kacinilmaz olacaktir.
S6z konusu ag¢igin kapatilabilmesi i¢in ayci¢egi ve diger yagli tohumlu bitkilerin iiretiminin artirilmasi
gerekmektedir. Aygiceginde {iretim artigi, ekim alanlarimin genisletilmesi ve yiiksek verim potansiyeline sahip
ayeigegi cesitlerinin liretimde yer almasi ile miimkiin olacaktir.

Yaglik aygicegi Dogu Anadolu Bolgesinin sulanabilir alanlarinin 6nemli bir miinavebe bitkisi oldugu
diigiiniilmektedir. Kiispesi degerli bir hayvan yemi olan yaglik aycicegi iiretiminin artmasi ile ayrica bolgede ki
yem fabrikalarina hammadde saglanmasinda 6nemli bir unsur olacaktir. Bu durum bdlgede dnemli bir ge¢im
kaynagi olan hayvancilifa destek verirken, mevcut fabrikalarin kapasite arttirmasi ve yeni tesislerin acgilmasi
issizligi onlemede katki saglayacaktir. Bitkisel iiretimin artmas1 ve buna paralel olarak tarimsal sanayinin bolgede
geligsmesi istihdam saglayarak gdcii nispeten dnleyebilecek unsurlardan birisi olacaktir.

Dogu Anadolu bolgesinde yaglik aygicegi yetistiriciligine yonelik yapilan birgok calisma bdlge igin iyi bir
miinavebe bitkisi olabilecegini gostermektedir (Ozer ve ark., 2003; Tozlu ve ark.,2008; Sefaoglu ve ark., 2009;
Yildiz ve ark., 2009; Albayrak, 2014; Karakus ve ark., 2014).

TTAE Aygigegi 1slah programi kapsaminda 1slah edilen hibrit aygigegi cesit adaylarimin Erzurum ekolojik
kosullarinda performanslarinin belirlenerek, 6ne ¢ikan aday veya adaylarin belirlenmesi ve ilerleyen yillarda
tiretime kazandirilmasi bu ¢aligmanin asil amacini olusturmaktadir.

2. MATERYAL VE YONTEM

Arastirmada, Dogu Anadolu Tarimsal Arastirma Enstitiisii Pasinler Deneme Istasyonunda 2015 yetistirme
sezonunda adaptasyon yeteneklerinin belirlenmesi amaciyla denemeye alinan 7 adet ¢esit aday1 (ERZ 10-3, ERZ
10-8, ERZ 10-1, ERZ 10-24, ERZ 10-11, ERZ 12-12 VE ERZ 11-20) ve 3 adet tescilli ¢esit (LG 5580, BOSFORA
VE 08 TR 003) materyal olarak kullanilmistir.

Deneme alani topraginin, tinli, hafif alkali, kire¢ oran1 %0,65, organik madde orani %1,38, fosfor miktar1 11,99
kg da! ve potasyum miktarinin 372 kg da oldugu belirlenmistir. Arastirmada materyal olarak kullanilan gesitlerin
yetistirildigi 2015 yil1 vejatasyon siiresinde (Nisan-Eyliil) diisen toplam yagis miktar1 (220,9 mm) uzun yillar
(1975-2014) yagis ortalamasimin (243,9 mm) altinda gergeklesmistir. Uzun yillar ile 2015 yili vejatasyon
doneminde (Nisan- Eyliil) gergeklesen ortalama sicakliklar ise sirasiyla 15,3 ve 16,6 olarak belirlenmistir (Cizelge
1).

Cizelge 1. Erzurum/merkez Lokasyonu 2015 Yilina Ait Baz1 iklim Verileri

Yillar Aylar
iklim Degerleri Nisan Mayis Haziran Temmuz Agustos  Eyliil
Toplam yagis, mm 2015 31,6 88,6 21,6 27,8 3,6 477
uy 53,5 731 49,1 26,8 17,5 23,9
Nispi nem,% 2015 64,5 68,7 54,9 46,9 39,6 48,3
uy 68 63,9 59,1 53,7 50,4 52,7
Ortalama sicaklik, °C 2015 7,5 11,3 15,3 20,6 21,4 15,7
uy 5,3 10,7 14,9 19,3 19,5 13,2

Aragtirma, Erzurum/Pasinler sartlarinda, tesadiif bloklar1 deneme desenine gore, 4 tekerriirli olarak
diizenlenmistir. Parsel alan1 8,1x2,8=22,68 m?*dir, Her parsel 4 siradan, her sira ise 27 Ocaktan olusmustur. Ekim,
13 Mayis 2015 tarihinde 70x30 cm sira aralik mesafesinde elle yapilmistir. Deneme alanina, dekara 10 kg N ve 8
kg P20Os hesabi ile giibre uygulamasi yapilmistir. Azotlu giibre olarak amonyum siilfat, fosforlu giibre olarak triple
stiper fosfat kullanilmistir. Azotun yaris1 ekimle birlikte diger yaris1 ise ¢ikistan sonra elle parsellere uygulanmistir.
Sulama, ¢iceklenme doneminde olmak {izere 2 defa yapilmistir. Tablalarin arkasinin kahverengiye doniistiigii ve
tohumlarin tamaminin olgunlastig1 devrede hasat baglamistir (30 Eyliil 2015). Hasatta kenarlardan birer sira ve bas
kismindan birer bitki kenar tesiri olarak degerlendirilmis ve merkezde kalan 2 siradaki bitkiler el ile hasat edilmistir
(Tungtiirk ve ark., 2005). Daha sonra hasat edilen tablalar kurutulduktan sonra doviilerek aycicegi taneleri
¢ikarilmis, gerekli sayim ve tartimlar yapilmustir.
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Aragtirmadan elde edilen verilerin varyans analizleri JMP 7,0 (Copyright © 2007SAS Institute Inc,) paket
programi kullanilarak yapilmis, 6nemli bulunan faktdr ortalamalart LSD testi ile gruplandirtimustir.

3. ARASTIRMA BULGULARI VE TARTISMA

Bu aragtirmanin sonuglarina gore, incelenen 6zellikler bakimindan aygicegi genotipleri arasinda istatistiki olarak
(p<0,05 veya p<0,01) 6nemli farkliliklarin oldugu ve incelenen tiim Ozelliklerin ortalama degerleri ile bu
ortalamalarin istatistiki olarak arz ettigi 6nem Cizelge 2’de verilmistir. Denemeye alinan aygigegi cesit ve
hatlarinda;

Tabla Cap1

Aragtirmada ele alinan aygicegi ¢esitleri ve hatlarina ait tabla ¢aplari arasinda istatistiki olarak p<0,01 seviyesinde
farkliliklar belirlenmistir. Tabla ¢ap1 en yiiksek ERZ 10-11°de (20,7 cm) tespit edilirken en diisiik tabla cap1 ERZ
11-20 hattinda (16,0 cm) 6lglilmistiir. Bu ¢alisma sonucunda belirlenen tabla ¢ap1 degerleri Kara (1986) ve Giil
(2015)’tin belirledigi degerler ile benzer, Demirel (2014)’ in degerlerinden yiiksek ¢ikmistir. Bolge sartlarinda
yapilan calismalarda da tabla ¢apinin 15,9-22,3 cm arasinda degistigi bildirilmistir (Ozer ve ark., 2003; Sefaoglu
ve ark., 2009; Yildiz ve ark., 2009; Kara ve ark., 2013).

Bitki Boyu

Calismada en yiiksek bitki boyu ERZ 10-8 hattinda (166,5 cm) olgiiliirken, en kisa deger 08 TR 003 (125,4 cm)
¢esidinden elde edilmistir. Cesit ve hatlarin bitki boylarina ait varyans analizi sonucunda olusan farkliliklar P<0,01
ihtimal seviyesinde dnemli bulunmustur. Bitki boyu cesitlere ekolojik sartlara, ve tarimsal uygulamalara gore
farklilik gostermektedir. Tan (2014) uzun, orta, kisa ve bodur boylu bir aycicegi ¢esidinin bitki boyu {izerine
sulama, ekim zamani, bitki sikligi ve gevresel faktorlerin rol oynadigint bildirmistir. Cesitlerin farkli bitki
boylarina sahip olmasi genetik 6zelliklerinden kaynaklanabilir. Kara (1986) aygicegi ¢esitlerin bitki boylarinin
128,5-176,1 cm; Karaaslan (2003), 124,5-158,9 cm Sefaoglu ve ark., (2009), 130,9-161,0 cm arasinda degistigini
tespit etmiglerdir. Calisma bulgular1 aragtirmacilarin bildirdigi sonuglarla uyum igerisindedir. Caligmalar arasinda
az ¢ok goriilen farliliklarin nedeni, kullanilan genotiplerin gen yapisina ve ekolojik faktorlere baglanabilir.

Cizelge 2. Denemeye Alinan Aycicegi Cesit ve Hatlarin incelenen Ozelliklerine Ait Ortalama Degerler,

Cesit adayr/ Tabla Capi  Bitki Boyu Bin Tane Tane Verimi  Yag Oram  Yag Verimi
Cesit ismi (cm) (cm) Agirhig: (g) (kg da'?) (%) (kg da?)
LG 5580 17,5 bd 148,9 bd 47,2 de 231,7 bc 41,1ab 95,1 ac
BOSFORA 18,2b 147,2 cd 59,7b 279,8a 40,0 ab 1119a
08 TR 003 184 b 1254 ¢ 710a 213,8 bc 412a 88,0 hd
ERZ 10-3 18,1b 156,7 ac 44,3 de 146,9 d 30,5 f 4489
ERZ 10-8 16,9 bd 166,5 a 46,1 de 208,5bc 37,7 bd 78,6 ce
ERZ 10-1 16,2 cd 160,9 ab 50,2 cd 1959¢ 36,5ce 71,6 de
ERZ 10-24 17,9 be 151,1 bhd 47,6 ce 244,0 ab 40,8 ab 99,6 ab
ERZ 10-11 20,7a 143,8d 53,54 ¢ 2454 ab 38,9ac 95,5 ac
ERZ 12-12 17,7 bd 141,8d 418e 1953 ¢ 34,9 de 68,3 ef
ERZ 11-20 16,0d 1455 cd 45,9 de 155,3d 33,8 ef 52,4 fg
Hat, * * * * * *
Ortalama 17,7 148,8 50,8 2117 37,5 80,6
C\V, (%) 7,0 5,0 8,0 12,0 6,0 14,0
LSD (%) 1,8 12,6 6,0 38,2 3.4 17,4

*istatistiki olarak %5’te 6nemli (P<0,05); **istatistiki olarak %1’de 6nemli (P<0,01); Farkli harflerle gosterilen ortalamalar
arasindaki fark onemlidir,

Bin Tane Agirhg

En 6nemli verim unsurlarindan biri olan 1000 tane agirligi ¢eside ve yetistirme sartlarina gore degisiklik
gostermektedir. Arastirmada aygigegi genotiplerinin 1000 tane agirliklar1 arasindaki farkliliklar p<0,01 ihtimal
simirinda 6nemli bulunmugtur. Genotiplere gore bin tane agirligi 41,8-71,0 g arasinda degisiklik gostermistir.
Calismada en yiiksek bin tane agirhig 08 TR 003 (71,0 g) cesidinden en diisiik bin tane agirligi ise ERZ 12-12
(41,8 g) hattinda belirlenmistir. Yapilan farkli aragtirmalarda (Cil ve ark., 2011; Evci ve ark., 2011; Sefaoglu ve
ark., 2009; Yildiz ve ark., 2009; Kara ve ark., 2013 ve Albayrak, 2014) bin tane agirliklar1 38-83 g arasinda

degistigi belirtilmistir. Bu calismadan elde edilen degerler arastirmacilarin bildirdigi sonuglarla benzerlik
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gostermektedir. Bin tane agirliklarindaki rakamsal farkliliklarin, ¢esitlerin genetik yapisindan, uygulanan
yetistirme tekniklerinden, iklim ve ekim zamanindan kaynaklanabilecegi bildirilmistir ( Oral ve Kara, 1989;
Esechie ve ark., 1996).

Tane Verimi

Aygiceginin verim dzellikleri tizerine etkili olan en 6nemli faktorlerden birinin ¢esit oldugu bilinmektedir (Andrei
etal, 1992). Genotiplere gore ortalama tane verimi 146,9-279,8 kg da* arasinda degismistir. En yiiksek tane verimi
Bosfora gesidi (279,8 kg da) ve ERZ 10-11 hattindan (245,4 kg da?) elde edilirken, en diisiik tane verim degeri
ERZ 10-3 hattindan (146,9 kg da?) elde edilmistir. Diger bitkilerde oldugu gibi ayciceginde de verim, cesit ve
¢evre kosullarindan 6nemli derecede etkilenmektedir. Cesitlerin tane veriminin farkli olmasi gesitlerin verim
potansiyeline baglidir buda genotipik yapilarinin farkliligindan kaynaklanmaktadir. Bir baska ifadeyle cesit
farkliliklarinin olusmasinda ekolojik faktorlerin ve yetistirme kosullarinin da dikkate alinmasi gerekmektedir
(Sefaoglu ve ark., 2009). Farkli genotiplerle benzer ve degisik ekolojilerde yapilan ¢alismalarda degisik tane verim
sonuglart alinmistir. Bu ¢aligma sonucunda elde edilen tane verimleri Sefaoglu ve ark.,(2009), Evci ve ark., (2011),
Albayrak (2014), Giil (2015) sonuglarindan diisiik ¢ikarken, Ozer (1999) tarafindan yapilan ¢aligmanin sonuglar
ile benzerlik gostermektedir.

Yag Orani Ve Yag Verimi

Denemede incelenen genotipler arasinda yag oran1 bakimindan p<0,05 ihtimal seviyesinde istatistiksel farkliliklar
belirlenmistir. En yiiksek yag oran1 O8 TR 003 ¢esidinden (% 41,2) alinirken, en diisiik yag oram1 ERZ 10-3
hattindan  (%30,5) alinmigtir. Yag orami iizerine bir¢ok faktoriin etki ettiini ve genotipler arasinda goriilen
farkliliklar bityiik olgiide genetik yapidan kaynaklandigini bildirmistir Fick (1978).

Yag verimi ise, 44,8-111,9 kg da! arasinda degismistir. En yiiksek dekara yag verimi Bosfora cesidinden (111,9
kg dal), en diisiik dekara yag verimi ise ERZ 10-3 hattindan (44,8 kg da) elde edilmistir. Farkli arastirmalarda
yag oranlar1 %31-54, yag verimleri ise 82-199 kg da* arasinda bulunmustur (Oral ve Kara., 1989; Kara, 1991;
Tozlu ve ark., 2008; Sefaoglu ve ark., 2009; Acar ve ark., 2011; Cil ve ark., 2011; Evci ve ark., 2011; Kyrychenko
ve Kolomatska, 2011; Albayrak, 2014). Biitiin yag bitkilerinde ekonomik agidan en &nemli verim kriteri yag
verimidir. Tane verimi ve yag oraninin bir bileskesi olan yag verimi, ¢esit 6zelligi olarak ortaya ¢iktigi gibi, tane
verimi ve yag oranini etkileyen kiiltiirel uygulamalar ve ekolojik faktorlere bagli olarak yag orani ve yag veriminin
azaldig: farkl arastirmacilar tarafindan vurgulanmaktadir (Haris ve ark., 1978; Albayrak, 2014). Calismada elde
edilen sonuglar ile arastirmacilarin elde ettigi sonuglar arasinda benzerlikler ve farkliliklar goriilebilmektedir.
Olusan farklhiliklarin Albayrak (2014), Haris ve ark (1978)’ in belirttigi sebeplerden olusabilecegi
diigiiniilmektedir.

4. SONUC VE ONERILER

Bu calisma, Dogu Anadolu Tarimsal Arastirma Enstitiisii Midiirliigii tarafindan bdlgenin ekolojik kosullarina
uygun yaglik aygicegi cesit gelistirme ¢alismalar1 kapsaminda yiiriitiilmiistiir. Arastirmada yedi adet hat ile
standart olarak kullanilan LG 558, BOSFORA VE 08 TR 003 ¢esidi verim ve verim unsurlari bakimindan
karsilagtinnlmistir. Yapilan ¢alisma sonucunda incelenen bitkisel ve teknolojik o6zellikler bakimindan yaglik
aycicegi genotipleri arasinda 6nemli farkliliklar belirlenmistir. Arastirmada kullanilan aygicegi ¢esit ve hatlarinda
BOSFORA, ERZ 10-24 VE ERZ 10-11 genotiplerinin diger hat/cesitlere gore daha iistiin olduklarini sdylemek
miimkiindiir. Ustiin olan bu hatlarla calismalara devam edilmesine ve bu hatlarin bolge verim denemelerine
aktarilmasina karar verilmistir.
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Abstract: Aquatic environments are often affected by and exposed to anthropogenic pollutants including
antimicrobials used as disease prevention and feed additives. Antimicrobial resistance is a major problem both in animal
and in human health worldwide. In this study, Mediterranean mussel (Mytilus galloprovincialis) and Sea snail (Rapana
venosa) samples were collected seasonally from the coastline of Black Sea. A total of 54 Escherichia coli were isolated
from Mediterranean mussel and Sea snail collected from the coast of Artvin, Rize, Trabzon and Giresun, Turkey.
Antimicrobial resistance and the presence of tetracycline (tet) resistance genes (tetA, tetB, tetC, tetD, and tetE) in E.
coli isolates were investigated. Antimicrobial susceptibility test determined that 83.3 % of the isolates exhibited
resistance to sulfamethoxazole. Resistance to ampicillin and aztreonam was as 66.7 % and 37.0 % among the tested
antimicrobials, respectively. The lowest resistant antimicrobial was florfenicol (1.9 %). tetC resistance gene was
detected in more than 50% of the isolates. Among the tet resistance genes, tetC was found in the most common gene
followed by tetB, tetA, tetE, and tetD. At least one tet gene was detected in 88% of the isolates, and 46% of the isolates
had two or more tet genes. The presence of tet resistance genes in E. coli in aquatic environments indicates that these
isolates may be a reservoir of tet resistance genes. They may also exhibit an important role in the spread of genes among
the pathogenic and non-pathogenic bacteria.

Keywords: Antimicrobial, Mytilus galloprovincialis, Rapana venosa, tetracycline resistance gene

Dogu Karadeniz (Tiirkiye)’den Toplanan Kara Midye ve Deniz Salyangozlarindaki Escherichia
coli’lerin Antimikrobiyal Direng Profilleri ve Tetrasiklin Diren¢ Genleri

Oz: Sucul ortamlar sik sik hastaliklardan korunma ve besin katk1 maddesi olarak kullanilan antimikrobiyalleri de igeren
karasal kokenli kirleticilere maruz kalmakta ve etkilenmektedir. Antimikrobiyal diren¢ diinya ¢apinda hem insan
sagliginda hem de hayvan saglig1 agisindan biiyiik bir problemdir. Bu ¢alismada, Karadeniz kiyilarindan mevsimlik
olarak kara midye ve deniz salyangozu 6rnekleri toplanmustir. Artvin, Rize, Trabzon ve Giresun kiyilarindan toplanan
kara midye ve deniz salyangozlarinda toplam 54 adet Escherichia coli susu izole edilmistir. E. coli izolatlarinda
antimikrobiyal direng ve tetrasiklin direng genlerinin (tetA, tetB, tetC, tetD, ve tetE) varligi arastirtlmustir.
Antimikrobiyal hassasiyet testi izolatlarin %83,3{inlin sulfametaksazola karsi direngli oldugunu gostermistir.
Ampisilin ve aztreonama karsi direng de sirasiyla %66,7 ve %37,0 olarak hesaplanmustir. En diisiik direncin
florfenikole karsi oldugu tespit edilmistir. Izolatlarin % 50’°sinden fazlasinda tetC geni bulunmustur. tet genleri
arasinda, tetC en ¢ok bulunan gen olurken bunu tetB, tetA, tetE ve tetD takip etmistir. Izolatlarin %88’inde en az bir
tane test edilen direng geni oldugu tespit edilmis ve %46’s1 ise iki veya daha fazla tet genine sahip oldugu belirlenmistir.
Sucul ortamlardaki E. coli’lerde tet diren¢ genlerinin varligi bu izolatlarin tet direng genleri bakimindan bir rezervuar
olabilecegini gostermektedir. Bu izolatlar ayrica patojenik ve patojenik olmayan bakteriler arasinda da bu genlerin
yayilmasinda dnemli bir rol oynayabilir.

Anahtar kelimeler: Antimikrobiyal, Mytilus galloprovincialis, Rapana venosa, tetrasiklin direng geni

Please cite this paper as follows / Liitfen asagidaki sekilde atif yapimz:

Terzi, E., 2018. Antimicrobial Resistance Profiles and Tetracycline Resistance Genes of Escherichia coli in Mediterranean
Mussel and Sea Snails Collected from the Eastern Black Sea (Turkey). Alinteri Journal of Agriculture Sciences. 2018,
33(1): 43-49

1. INTRODUCTION

Antibiotics or antimicrobials (AMs) are used to treat diseases caused by bacteria in human and animals. The AMs
used in animal husbandry and hospitals arrive in aquatic environments and they affect the living organisms in their
environments. The occurrence of multiple resistant bacteria to AMs and their corresponding resistance genes has

recently raised greater concerns all over the world (Capkin et al., 2015).
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Escherichia coli are used as a fecal indicator organism to monitor bacteriological pollution of aquatic environments

and seafood. The occurrence of this species in aguatic environments indicates the area or organisms polluted with
feces with animal or human origin. The presence of E. coli in aquatic environment became very serious problem
all over the world. Pathogenic strains of E. coli cause waterborne and foodborne diseases (Avsar and Berber,
2014).

The Black Sea has been threatened by industrial wastewaters, runoff from land human and animal feces and the
sewage wastes (Bat and Oztekin, 2016). Many organisms in the aquatic environments can accumulate the
contaminants in water, such as heavy metals (Alkan et al., 2012; Bat and Oztekin, 2016) and bacteria (Kacar,
2011).

Mussels are filter-feeding organisms and they actively filter, retain and accumulate the particles from their aquatic
environments. Additionally, sea snails or the veined rapa whelk (Rapana venosa) mainly feed on mussels, and
other bivalves (Bat and Oztekin, 2016). Mediterranean mussel (Mytilus galloprovincialis) and sea snail were
selected to determine E. coli contamination in their tissues because they are important tools of biomonitoring of
environmental pollution in aquatic environments (Altug and Giiler, 2002; Akkan and Mutlu, 2016).

It should be noted that the Black Sea is an important marine environment for fishing and other seafood. The
occurrence of AM resistant bacteria in coastal marine organisms may be hazardous for human health and
aquaculture facilities because of transferable AMR genes (Grevskott et al., 2017). Therefore, this research aimed
to determine the levels of AMR and presence of tetracycline resistance genes of E. coli isolated from
Mediterranean mussel and Sea snail in Black Sea, Turkey.

2. MATERIAL AND METHODS

Study Area and Sample Collection

Mediterranean mussel and sea snail samples are distributed along the coastline of Black Sea in Turkey. The
coastline of Black Sea is exposed to various pollutants by domestic discharge and food industries. Also, lots of
streams such as Coruh River, Firtina, Degirmendere, and Batlama Streams flow into the Black Sea and it is possible
to transfer pollutants to Black Sea via these streams. At least 8-10 Mediterranean mussel and sea snail in every
station in a sampling period were collected by diving from twelve stations in the coastline of Artvin, Rize, Trabzon
and Giresun, Turkey in four seasons in 2014. The sampling stations are shown in Figure 1.

+ -
JO>“" 180 4227

Figure 1. Sampling stations of mediterranean mussels and sea snail along the Eastern Black Sea coast of Turkey
(Baltas et al., 2016),
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Escherichia coli Isolation and Identification

Internal organs of Mediterranean mussel and sea snail samples were separated. Then, a total of 25 g samples of

both mussel and sea snail in each station were separately homogenized with sterile saline water (0.85 %). 1000 pl
homogenate was inoculated to Luria Bertani (LB) Broth (Merck), and incubated at 35 °C for 2 days. Then, 200 ul

suspension was streaked on the surface of Eosin Methylene Blue (EMB) Agar (Merck). After two-day incubation

at 35 °C, dark colonies with a metallic green on the medium were subcultured to obtain pure isolate. For
biochemical characterizations of the bacteria, gram staining, catalase, cytochrome-oxidase, indole production,

methyl red, voges proskauer, citrate, and API 20E (Biomerieux, Marcy I'Etoile, France) tests were performed.

Isolates were identified and stored in a Tryptic Soy broth with 15% glycerol at -70 °C (Brenner and Farmer, 2015).

Determination of AMR

AMR of the isolates were determined by Disk Diffusion Test using commercial disks (Bioanalyse) according to
the guidelines of Clinical and Laboratory Standards Institute (CLSI 2014). Commercial disks included tetracycline
(TE; 30 pg), oxytetracycline (T; 30 pg), ampicillin (AM; 10 pg), aztreonam (ATM; 30 ug), chloramphenicol (C;
30 pg), florfenicol (FFC; 30 pg), sulfamethoxazole/trimetophrim (SXT; 25 pg), kanamycin (K; 30 pg),
sulfamethoxazole (SMZ; 100 ng), and gentamycin (CN; 10 pg). The isolates were characterized as resistant or
susceptible to the AMs according to the inhibition zone diameters measured. Also, E. coli ATCC 25922 was used
as control organism (CLSI, 2014).

PCR Assays for Detection of Tetracycline Resistance Genes

All E. coli isolates were tested for the presence of tetracycline resistance genes (tetA, tetB, tetC, tetD, and tetE).
The genomic DNA was extracted from the E. coli isolates with a boiling technique. Briefly, a few pure colonies
were chosen and suspended in 250 pl sterile water and then heated at 95°C for 10 min. Moreover, it was centrifuged
at 17000 x g for 10 min and the supernatant was used for PCR experiments. Selected primers were used to amplify
tetracycline resistance genes by PCR (Table 1).

Thermal cycling was performed with a T100 Thermal Cycler PCR system (Bio-Rad). Each reaction mixture for
PCR contained 12.5 pl of Taq 2x Master Mix (NEB, New England BioLabs), 80-100 ng of the template DNA,
100 pmol of each primer (Macrogen) in a 25 ul. The PCR amplification conditions consisted of initial denaturation
at 95°C for 30 s; denaturation at 95°C for 30 s, annealing at 54-60°C (see Table 1) for 45 s, and extension at 68°C
for 45 s. PCR reaction was performed for 35 cycles and a final cycle was performed at 68°C for 1.5 min. Controls
consisted of the PCR mixture containing (1) no DNA template (reagent control) and (2) DNA from bacteria known
to contain the different resistance genes tested for (positive control). 15 pl aliquots of PCR was run at 100 V for
45 min in 1% agarose gel prepared in 0.5% TAE buffer. Ethidium bromide was used to stain the gels and the gels
were viewed by UV transillumination.
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. Annealing
Primer . s as Target PCR Product
Name Sequencing (5’ - 3°) Gene (bp) ;I;%n)wperature
tetA F GCTACATCCTGCTTGCCTTC
tet A* 210 54
tetAR CATAGATCGCCGTGAAGAGG
tetB F TTGGTTAGGGGCAAGTTTTG
tet B* 659 55
tetB R GTAATGGGCCAATAACACCG
tetC F CTTGAGAGCCTTCAACCCAG
tet C* 418 54
tetC R ATGGTCGTCATCTACCTGCC
tetD F AAACCATTACGGCATTCTGC
tet D* 787 55
tetD R GACCGGATACACCATCCATC
tetE F CGGCGTGGGCTACCTGAACG
tet E** 1180 60
tetE R GCCGATCGCGTGAAGTTCCG

*Ng et al., 2001; ** Guardabassi et al., 2000

3. RESULTS AND DISCUSSION
All Mediterranean mussel and sea snail samples were tested for the occurrence of E. coli. According to biochemical
properties, it was determined that a total of 54 E. coli strains were isolated and identified. Of these, a total of 35
strains were isolated from Mediterranean mussels and 19 from the veined rapa whelk. According to the seasonal
presence of the isolates, the highest number isolation was carried out in the summer while the lowest isolation was
in winter (Figure 2). There were different number of isolation according to the sampling stations. Eighteen and
nineteen strains were isolated from Mediterranean mussel (n:11+12) and sea snail (n:7+7) in Trabzon and Giresun,
respectively (Figure 3).

Number of E. coli Isolates
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I M. Mussel
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"
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: . 0 n
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Figure 2. Seasonal isolation number and distribution of the E. coli isolates
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Figure 3. Locational distribution of the E. coli isolates

According to AMR tests, it was determined that 83.3 % of the isolates were resistant to sulfamethoxazole.
Resistance to ampicillin and aztreonam were as 66.7 % and 37.0 %, respectively. The lowest resistance was
determined to Florfenicol (1.9 %) (Table 2). Additionally, in this study, it was also examined that whether the
bacteria had the tet resistance genes or not. Tetracycline resistance genes of E. coli isolates are summarized in
Table 3. Of the tested resistance genes (tetA, tetB, tetC, tetD and tetE), the most common gene was detected to be
tetC (68.5 %). The tetC gene was followed by tetB (27.8 %), tetA (16.7 %), tetE (14.8 %) and tetD (11.1 %). It
was determined that 88.0 % of E. coli isolates carried at least one tet gene and 46.0 % carried two or more tet
genes. According to sampling stations, E. coli isolated from Trabzon and Rize had more resistance gene than
Artvin and Giresun in terms of at least one resistance gene (Table 3).

Table 2. Number and percentage of antimicrobial resistance/susceptibility of E. coli isolated from mediterranean
mussel and sea snail

Resistant Susceptible

Antimicrobials n % n %
Oxytetracycline T30 10 18.5 44 81.5
Ampicillin AM10 36 66.7 18 33.3
Aztreonam ATM30 20 37.0 34 63.0
Tetracycline TE30 10 18.5 44 81.5
Chloramphenicol C30 3 5.6 51 94.4
Kanamycin K30 13 24.1 41 75.9
Florfenicol FFC30 1 1.9 53 98.1
Trimetphri

STX25phnm/ Sulfamethoxazole 6 111 48 88.9
Sulfamethoxazole SMZ100 45 83.3 9 16.7
Gentamicin CN10 7 12.9 47 87.1
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Table 3. The percentage of tetracycline resistance genes in E. coli

Tetracycline Resistance Genes

Locations tetA tetB  tetC tetD  tetE One gene Two or more genes
Artvin 4 250 50.0 500 0.0 0.0 75.0 50.0
Rize 13 7.7 46.2 69.2 154 154 92.3 61.5
Trabzon 18 5.6 333 722 111 111 944 27.8
Giresun 19 316 5.3 684 105 211 84.2 52.6
General 54 167 278 685 111 148 88.0 46.0

Lots of researches have documented the microbial characteristics of mussels (Kacar, 2011; Avsar and Berber,
2014) and sea snails (Altug and Giiler, 2002). The number of E. coli isolates obtained in this study was higher in
summer and autumn but lower in winter and spring. The high E. coli contamination in the Mediterranean mussel
and sea snail may be related to various environmental conditions such as water temperature, food availability and
biological cycles of the livings (Kacar, 2011). Additionally, according to stations, a total of 18 and 19 E. coli
strains (more than Rize and Artvin) were isolated from Trabzon and Giresun coastlines, respectively. The coastline
of these points may be exposed to high industrial and domestic discharges. Furthermore, a growing number of
researches indicates that E. coli from natural environments (Rees et al., 2015) show increasing resistance to various
classes of AMs. AM resistant fecal bacteria from seafood or humans may be disseminated among humans or water
and food. Contaminated seafood such as mussels and sea snails may cause to reach humans via consumption and
handling (Grevskott et al., 2017). Ampicillin, sulfamethoxazole, erythromycin, streptomycin, and neomycin are
frequently used AMs in Turkey for bacterial diseases (Capkin et al., 2015). A highly resistance was detected to
sulfamethoxazole, ampicillin, and aztreonam in all isolates in this study (Table 2). The results of this study agreed
with the previous studies conducted in marine environment. The overuse of these AMs in humans or food-
producing animals may have led to resistance in E. coli isolates in this study.

In addition to findings of antimicrobial resistance, the presence of tet genes in different bacterial species from
different aquatic environments has previously been investigated (Balta et al., 2010; Capkin et al., 2015).
Tetracycline, chlortetracycline and oxytetracycline are the most frequently used AMs used in human diseases,
animal husbandry and in aquaculture worldwide (Capkin et al., 2015). It has been reported that tetA and tetB were
detected in the river origin bacteria of Black Sea (Sandalli et al., 2010). Another study screening tetracycline genes
of E. coli from fish and seafood (Ryu et al., 2012) has reported the genetic determinant of tetB was the predominant
followed by tetD. In this study, tetracycline resistance gene determinant tetC was detected to be high frequency
followed by tetB, tetA, tetE and tetD in all isolates (Table 3). The difference may be different geographical
locations, isolation time and aquatic environments.

4.CONCLUSION

This study suggests that Mediterranean mussel and sea snail may become a reservoir for the AM resistant bacteria
and allow the dissemination of tetracycline genes among the pathogenic and nonpathogenic bacteria in the marine
environment. The prevalence of multidrug resistant organisms and the corresponding genes in aquatic
surroundings may be a problem for human and animal life to treat diseases caused by bacteria.
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Abstract: Mercury (Hg), cadmium (Cd), lead (Pb), copper (Cu) and zinc (Zn) levels in European sea bass
Dicentrarchus labrax (Linnaeus, 1758) and gilthead sea bream Sparus aurata Linnaeus, 1758 that are commercially
sold on the Sinop fish markets were appraised. Selected heavy metals were assayed in edible tissues of the sampled
fish, using an Inductively Coupled Plasma Mass Spectrometry (ICP-MS). The results are expressed in mg (kg wet
wt.) L. In both fish species, Cu was detected in higher concentrations, followed by Cu. The means of metal
concentrations in D. labrax were 0.03+0.008 mg (kg wet wt.) ** for Hg; 0.009+0.001 mg (kg wet wt.) ** for Cd;
0.06+0.02 mg (kg wet wt.) ** for Pb; 0.42+0.09 mg (kg wet wt.) ** for Cu and 9.243.1 mg (kg wet wt.) -t for Zn.
Whereas the means of metal concentrations in S. aurata were 0.02+0.006 mg (kg wet wt.) -1 for Hg; 0.01£0.009 mg
(kg wet wt.) - for Cd; 0.04+0.011 mg (kg wet wt.) "1 for Pb; 0.69+0.11 mg (kg wet wt.) ** for Cu and 8.5+2.3 mg (kg
wet wt.) "I for Zn. None of the metals in European sea bass and gilthead sea bream were not above the permissible
values.

Keywords: Dicentrarchus labrax, Sparus aurata, Sinop fish market, heavy metals

Sinop'ta (Tiirkiye) Satisa Sunulan Dicentrarchus labrax (Linnaeus, 1758) ve Sparus aurata
(Linnaeus 1758)’da Baz1 Agir Metal Konsantrasyonlarinin Insan Saghgi Acisindan
Degerlendirilmesi

Ozet: Sinop balik pazarinda ticari olarak satisa sunulan Avrupa deniz levregi- Dicentrarchus labrax (Linnaeus, 1758)
ve ¢ipuranm- Sparus aurata Linnaeus, 1758, civa (Hg), kadmiyum (Cd), kursun (Pb), bakir (Cu) ve ¢inko (Zn)
seviyeleri degerlendirilmistir. Segilen agir metaller, 6rnek alnan baliklarin yenilebilir dokularinda Indiiktif Olarak
Birlestirilmis Plazma Kiitle Spektrometresi (ICP-MS) kullanilarak analiz edilmistir. Sonuglar, mg (kg yas agirlik)™?
cinsinden ifade edilmistir. Her iki balik tiiriinde de Zn daha yiiksek konsantrasyonlarda tespit edilmis ve bunu Cu
izlemistir. D. labrax tiiriinde metal konsantrasyonlar1 ortalama Hg igin 0,03+0,008 mg (kg yas agirhik)?; Cd igin
0,009+0,001 mg (kg yas agirlik); Pb i¢in 0,06+0,02 mg (kg yas agirlik); Cu igin 0,424+0,09 mg (kg yas agirhik)™* ve
Zn igin 9,243,1 mg (kg yas agirlik)™? olarak bulunmustur. S. aurata tiiriinde ise, metal konsantrasyonlar1 ortalama Hg
i¢in 0,02+0,006 mg (kg yas agirlik)?; Cd i¢in 0,01+0,009 mg (kg yas agirhik)™?; Pb igin 0,04+0,011 mg (kg yas
agirhik)?; Cu i¢in 0,69+0,11 mg (kg yas agirlik)? Zn i¢in 8,5+2,3 mg (kg yas agirlik)™? olarak bulunmustur. Avrupa
deniz levregi ve ¢ipura igin agir metallerin higbiri izin verilen degerlerin tizerinde bulunmamustir.

Anahtar kelimeler: Dicentrarchus labrax, Sparus aurata, Sinop balik pazari, agir metaller
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1. INTRODUCTION
The continuous existence of heavy metals in industrial wastes and notable bioaccumulation in commercial fishes
make them important environmental concern. The heavy metals are not biodegradable and have the ability to
accumulate in the marine coastal environment consequently make them hazards to people who consumed as
sources of food. In a review, Bat (2014) showed that fish are widely used as bio-indicator to evaluate the health
of marine ecosystems.

Fishery has an important place in the economy of Sinop Province of Turkey (Bat et al., 2013). European Food
Safety Authority (EFSA, 2015) suggested that fish is a source of energy and protein with high biological value.
In point of health risk, the tolerable weekly intakes were evaluated by means of references for edible tissues of
fishes consumed by human. The yearly amount of fish consumed is 6.2 kg person in 2015 (TUIK, 2016), which
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are equal to about 17 g day? for Turkey. However, there is a large variation in the amount of fish consumed
across regions in Turkey and age groups, as well as in the type of species eaten. In Turkey, people who live in
the coastal cities including Sinop Province eat more than those this average amount.

This study was aimed at detecting heavy metals (Hg, Cd, Pb, Cu and Zn) in edible muscles of European sea bass
and gilthead sea bream from fish markets of Sinop Province.

2. MATERIAL AND METHODS

Fish specimens of European sea bass and gilthead sea bream, used for the present study, were naturally caught
from Sinop coasts of the Black Sea during the fishing season of 2015 and were obtained from fish market in
Sinop. The fish samples were taken randomly then labelled and were preserved using ice box and transported to
the main laboratory. For metal analysis, sampled European sea bass and gilthead sea bream individuals were
measured and first washed with tap water and then rinsed in distilled water. All samples were stored in deep
frozen at -21°C until analysis. Hg, Cd, Pb, Cu and Zn analysis in edible tissues of the samples was made by m-
AOAC 999.10- ICP/MS technique by validated Environment Industrial Analysis Laboratory Services Trade
Company (TURKAK Test TS EN ISO IEC 17025 AB-0364-T). The mean heavy metal weekly intake was
calculated as following formula: Heavy metals intake level = mean heavy metal content X consumption of fish
per person/ body wt. IBM SPSS Statistics version 21 software is used for statistical calculations. The
concentrations are expressed in mg (kg wet wt.)*.

3. RESULTS AND DISCUSSION

Mean values of the heavy metal concentration in the edible tissues of sampled fish species are displayed in
Figure 1. In this study the concentrations of measured heavy metals decrease in the order of Zn > Cu > Pb > Hg
> Cd. However, Yabanli et al. (2012), found in the fillets of the same species, the mean concentrations of toxic
elements decreased as Hg > Pb > Cd.

Metal levels in edible tissues of European sea bass and gilthead sea bream individuals from Sinop markets
showed differences. The means of metal concentrations in D. labrax were 0.03+£0.008 mg (kg wet wt.)™* for Hg;
0.009+0.001 mg (kg wet wt.)* for Cd; 0.06+0.02 mg (kg wet wt.) for Pb; 0.42+0.09 mg (kg wet wt.)™* for Cu
and 9.2+3.1 mg (kg wet wt.)* for Zn. However the means of metal concentrations in S. aurata were 0.02+0.006
mg (kg wet wt.)? for Hg; 0.01+0.009 mg (kg wet wt.) for Cd; 0.04+0.011 mg (kg wet wt.) for Pb; 0.69+0.11
mg (kg wet wt.)? for Cu and 8.5+2.3 mg (kg wet wt.) for Zn. Current European Commission Regulation and
Turkish Food Codex allowed the maximum Hg, Cd and Pb limits in the edible tissues of fish as 0.5, 0.05 and 0.3
mg (kg wet wt.)?, respectively. European Commission Regulation has no legislation for essential metals, but
Turkish Legislation states the maximum permitted limits of Cu and Zn as 20 and 50 mg (kg wet wt.)?,
respectively. None of the metals in European sea bass and gilthead sea bream were not above the permissible
values in the current study.
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Figure 1. Tissue concentration + standard deviation of Hg, Cd, Pb, Cu and Zn levels in the edible tissues of
European sea bass and gilthead sea bream from fish market of Sinop Province.

In the current study, cadmium showed the least accumulation in fish. The mean Cd concentration measured in
our study is considerably lower than those in reported by Dural et al. (2006); and muscle tissues was found as
0.092 mg kg for European sea bass and 0.120 mg kg™ for gilthead sea bream, Alasalvar et al. (2002); 0.270 mg
kg for cultured European sea bass, Yabanli et al. (2012); 0.00792 mg kg™ for European sea bass, and 0.00988
mg kg? for gilthead sea bream. These results (Yabanli et al., 2012; Dural et al., 2006; Alasalvar et al., 2002)
were much more higher than the recommended legal limits of Cd [0.05 mg (kg wet wt.) ] of the European
Union for people consumption.
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Similarly, Hg levels in these species were lower than those in reported by Yabanli et al. (2012);
0.09765+0.01726 mg kg for European sea bass fillet and 0.07490+0.01343 mg kg for gilthead sea bream
fillet. However, these values were lower than the recommended legal limits of Hg [0.5 mg (kg wet wt.)™] of the
European Union for people consumption.

The mean Pb amounts of European sea bass and gilthead sea bream of the current study are also much lower
than those reported in the literature (1.03 mg kg™ for European sea bass, Alasalvar et al. (2002); 0.48 mg kg* for
European sea bass, Tiirkmen et al. (2009); 0.62 mg/kg for gilthead sea bream, Uluozlu et al. (2007); 7.33 mg kg
for gilthead sea bream, Yilmaz (2005), and similar to the literature by Yabanli et al. (2012); 0.05769+0.02846
mgkg* for European sea bass fillet and higher than those in gilthead sea bream fillet (0.02789+0.00708 mg kg™?).

Fish are constantly at the top of food chain in marine environment and may be accumulated big quantities of
some metals from the surrounding water. Therefore it is very important to know heavy metal concentrations in
fish with respect to marine environment health and human consumption of fish.

The permissible weekly intake of heavy metals as Provisional Tolerable Weekly Intake (PTWI), are set by the
Food and Agriculture Organization/World Health Organization (FAO/WHO) Joint Expert Committee on Food
Additives (JECFA) (FAO/WHO, 2010; 2011). PTWI is the capacity amount of a pollutant to which a person can
be subjected per week over a vita without an unacceptable risk of health effects. The estimated daily intake
(EDI) and estimated weekly intake (EWI) in the current study were estimated and showed in Table 1. Intake
estimates were expressed as mg (kg body wt.) * weekly and daily.

Table 1. Estimated Weekly Intakes (EWI) and Estimated Daily Intakes (EDI) of heavy metals in edible tissues
of D. labrax and S. aurata from fish market of Sinop Province.

Metals PTWI2  PTWIP PTDI¢ EWIY(EDI)*

D. labrax S. aurata
7n 7 490 70 1.0948 (0.1564) 1.0115 (0.1445)
Cu 35 245 35 0.050 (0.0071) 0.082 (0.012)
Pb 0.025 1.75 0.25 0.00714 (0.001) 0.0476 (0.00068)
Hg 0.004 0.28 0.04 0.00357 (0.00051) 0.00238 (0.00034)
cd 0.007 0.49 0.07 0.0011 (0.00016) 0.00119 (0.00017)

a3PTWI (Provisional Tolerable Weekly Intake) in mg/week/70 kg body wt. °PTWI for 70 kg adult person (mg/week/70 kg
body wt.) °PTDI (Permissible Tolerable Daily Intake) (mg/day/70 kg body wt.) “EWI (Estimated Weekly Intake) (mg/week/
kg body wt.) °EDI (Estimated Daily Intake) (mg/day/ kg body wt.)

The calculated amounts of Hg, Cd, Pb, Cu and Zn in the current study were much lower than the allowable limits
by European Community Regulation (EU) and Turkish guidelines. The estimated EDIs of all metals via
consumption of the fish species by Turkish people in the southern of the Black Sea were well below the
permissible tolerable daily intake for 70 kg person set by FAO/WHO. Thus, it can be suggested that no problems
on human health would be emerged at present from the consumption of the edible tissues of D. labrax and S.
aurata from fish market of Sinop Province.
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Oz: Arastirmanin materyalini 75 giinliik fermantasyon dénemi sonrasinda agilan musir ve bugday balya silajlari
olusturmugtur. Silaj ornekleri her muamele grubunda 3’er tekerriir olmak iizere 7-8 °C, 24-25°C ve 32-33°C
sicakliklarda aerobik stabilite testine tabi tutulmuslardir. Aerobik stabilitenin 0., 1., 4., 6. 12. ve 15. giinlerinde silaj
orneklerinde kimyasal ve mikrobiyolojik parametrelere iliskin analizler yiiriitiilmiistiir. Ayn1 zamanda, her muamele
grubu icin termal kamera (T200 IR) ile 1 m mesafeden goriintiileme yapilarak, degerlendirme sonuglari
kaydedilmistir. Daha sonra elde edilen veriler ThermaCAM software programinda degerlendirilmistir. Arastirma
sonucunda, termal kamera goriintilleme tekniginin laboratuvar sartlarinda silajlarin  aerobik stabilitesini
degerlendirmede pratik bir yontem olarak kullanilabilecegi kanisina varilmigtir.

Anahtar Kelimeler: Aerobik stabilite, mikrobiyal kompozisyon, termal kamera

Using Thermal Imaging Camera Technique to Evaluation of the Aerobic Stability of Corn
and Wheat Silage

Abstract: The material of the study consisted of corn and wheat bale silages after 75-days fermentation period.
Silage samples in each treatment group, including three replications 7-8°C, 24-25°C and 32-33°C temperature and
were subjected to an aerobic stability test. Analyzes of chemical and microbiological parameters was carried out in
silage samples at days 0, 1, 4, 6, 12 and 15 of aerobic stability. At the same time, evaluation results were recorded for
each treatment group by a thermal imaging camera (T200 IR) at a distance of 1 m. Subsequently, the obtained data
were evaluated in the ThermaCAM software program. As a result of the research, it is concluded that the thermal
camera imaging technique might be used as a practical method to evaluate the aerobic stability of silages in
laboratory conditions.

Keywords: Aerobic stability, microbial composition, thermal camera
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1. GIRIS

Silaj fermantasyonunu takiben silaj kitlesi acildiginda, anaerobik (oksijensiz) kosullar aerobik (oksijenli)
kosullara doniigiir. Aerobik kosullar altinda O yoklugu nedeniyle inaktif durumda olan mikroorganizmalar
(mayalar ve kiifler) cogalmaya baslar (Kizilsimsek ve ark., 2016). Sonug olarak silajin bozulmasi s6z konusudur.
Silo yemlerinde aerobik bozulmaya olan direncin saptanmasinda genel olarak hava ile temas eden kitlede belirli
bir zaman dilimi igerisinde gerceklesen sicaklik, pH, CO, ve mikrobiyal kompozisyona iliskin degisimlerden
yararlanilmaktadir. Yemleme doneminde silaj kalitesinin  mikrobiyolojik ve kimyasal analizlerle
degerlendirilmesi uzman personel, ekipman ve laboratuar gerektirirken, ayn1 zamanda pahali ve zaman alic1 bir
uygulamadir (Ko¢ ve ark., 2015). Termal kameralar, kizilotesi dalga boyu (Infrared/IR) spektrumunda,
materyalle direk temas etmeksizin sicaklik modellerini algilayan cihazlardir (Diizgiin ve Erman, 2009). Cok
disiik sicaklik farklarmi algilayabilir ve bu farklari gergek zamanli video goriintiisii olarak dontstiiriip
monitorden izlenmesini saglarlar. Giiniimiizde termal kameralarin saghk, savunma, veterinerlik, gevre, gida,
tarim ve sivil bir¢ok alanda kullanim alanlar1 artmustir (Manickavasagan ve ark., 2006; Gowen ve ark., 2010;
Manickavasagan ve ark., 2010; Vadivambal ve Jayas, 2011; Addah ve ark., 2012). Bu ¢aligmada, farkli ortam
sicakliklarinda depolanan misir ve bugday silajlarinin mikrobiyal kompozisyonu ile aerobik stabilite ile olan
etkilerinin laboratuar kosullarinda incelenmesi ve sahaya aktarilabilecek verilerin gelistirilmesi amaglanmstir.
Ayn1 zamanda termal kamera ile silajlarin fotograflar1 kaydedilerek, silo yiizeyindeki sicaklik dagilimi ile

55



Alinteri Journal of Agriculture Sciences. 2018, 33(1): 55-63
Alnteri Zirai Bilimler Dergisi 5
O. UNAL, F. KOC, 4. AGMA OKUR, E. OKUR, M.L. 0ZDUVEN

mikrobiyal kompozisyon arasinda bir iligkinin olup olmadigi degerlendirilmistir. Bu sayede, termal kamera
goriintiileme tekniginin aerobik stabilitenin erken doneminde bozulmanin boyutlarini belirleyebilmek amaciyla
kullanilip kullanilamayacag1 ortaya konulmaya calisiimistir.

2. MATERYAL VE YONTEM

Calismanin ana materyalini Nanuk Kemal Universitesi Uygulama ve Arastirma Ciftligi'nden temin edilen 500 kg
lik 3'er adet II. iirtin musir ve bugday balya silaji olusturmustur. Materyaller siit olum déneminde hasat edilmis
katki maddesi ilavesi yapilmamustir. Silajlarda fermantasyon doénemi 75 giindiir. Yetmis bes giinliik
fermantasyon dénemi sonrasinda misir ve bugday balya silajlar1 agilarak elde edilen silaj 6rnekleri aerobik
dayanikliligin belirlenmesi amaciyla laboratuvar kosullarina getirilmistir. Bu dénem siiresince her muamele
grubunda 3’er tekerriir olmak {izere silaj drnekleri 7-8 °C, 24-25 °C ve 32-33 °C sicakliklarda aerobik stabilite
testine tabi tutulmuslardir. Arastirmanin 0., 1., 4., 6., 12. ve 15. giinlerinde misir ve bugday silaji rneklerinde
kimyasal ve mikrobiyolojik parametrelere iliskin analizler yiriitilmistiir. Silajlarin oksijenle temas ettigi 15
giinliik periyot siiresince silajlarda pH, kuru madde (KM), laktik asit (LA), suda ¢6ziinebilir karbonhidratlar
(SCK), amonyaga bagh nitrojen (NH3-N), mikrobiyolojik kompozisyona iligskin olarak laktik asit bakterileri
(LAB), clostridial spor, maya ve kiif sayimlar1 yapilmistir. Arastirmada pH, Chen ve ark. (1994), KM analizi
Akyildiz (1984), NH3-N ve SCK analizleri Anomim (1986), LA analizi Ko¢ ve Coskuntuna (2003)’nin
bildirdikleri spektrofotometrik yontem ile saptanmistir. LAB, maya ve kiif sayimlar1 Seale ve ark. (1990)
tarafindan bildirilen yontemler dogrultusunda gerceklestirilmigtir. LAB i¢in besi ortami1 olarak MRS Agar, maya
ve kiifler i¢cin Malt Ekstrakt Agar kullamilmistir. Clostridial sporlar i¢in ise Jonsson (1990)'un 6nerdigi yontem
takip edilmistir. Aerobik stabilite doneminde silaj drneklerindeki sicaklik degisimleri ve ortam sicakligi 15 giin
siireyle 30 dakikada bir (hobo pentant data logger) takip edilmistir (Chen ve ark., 1994). Silajlardaki gorsel
kiiflenmenin saptanmasinda ise Filya ve ark., (2000) tarafindan gelistirilen degerlendirme yontemi kullanilmigtir.
Ayn1 zamanda, T200 IR marka termal kamera ile 1 m mesafeden silaj 6rneklerinde her muamele grubundan 3
tekerriirlii olmak iizere (aerobik stabilitenin 0., 1., 4., 6., 12. ve 15. giinlerinde) goriintileme yapilarak
degerlendirme sonuglari kaydedilmistir. Daha sonra elde edilen veriler ThermaCAM software programinda
degerlendirilmistir.

Aragtirma Tesadiif Parsellerinde 3x5 faktoriyel deneme desenine gore planlanmistir. Muamele ve sicakligin
etkilerini ortaya koymak icin, veriler varyans analiz teknigine gore degerlendirilmis, gruplar arasindaki
farkliigim 6nemli bulunmasi durumunda Duncan testi uygulanmistir (Statistica for the Windows Operating
System, 1999; Stat Soft, Inc., Tulsa, OK, USA).

3. ARASTIRMA BULGULARI VE TARTISMA

Misir silajlarinin  aerobik stabilite 6ncesi ve 15 giinlilk aerobik stabilite donemi siiresince kimyasal ve
mikrobiyolojik parametrelerine iliskin degerleri Cizelge 1’de verilmistir. Misir silajlarinda, agim sonrasi aerobik
bozulmanin gerceklestigi, 6zellikle yiiksek sicaklik uygulanan muamele gruplarinda bozulmanin daha erken
donemde (6. giin) basladigin1 sdyleyebiliriz. Ozellikle sicakliga baglh olarak silajlarin pH, clostridial spor, maya
sayis1 ve KM kaybi1 6nemli (P<0.01) diizeyinde ve kiif sayis1 yine (P<0.05) diizeyinde artmigtir. Silajlarin KM ve
LA diizeyleri ise, sicakliktan etkilenmemistir (P>0.05).

Aerobik stabilite siiresine baglh olarak silajlarin pH, SCK, LA, NHs-N, clostridial spor ve KM kayb1 6nemli
(P<0.01); maya ve kiif popiilasyonlari (P<0.05) ve KM (P<0.05) diizeyinde etkili olmustur.

Sicaklik ve aerobik stabilite siiresi interaksiyonu ise pH, SCK, LA, clostridial spor, maya sayisi ve KM kaybi1
(P<0.01) ve NH3-N ve kiif say1s1 tizerinde 6nemli (P<0.05) diizeyinde istatistiki olarak 6nemli bulunmustur.

Bugday silajlarinin aerobik stabilite dncesi ve 15 giinliik aerobik stabilite siiresince kimyasal ve mikrobiyolojik
parametrelere iliskin degerleri Cizelge 2’de gosterilmistir. Bugday silajlarinda da aerobik bozulmanin
uygulamalara bagli olmaksizin hizla gergeklestigi, ancak yiiksek sicaklikta muamele gruplarinda pH, KM ve KM
kaybr (P<0.01) diizeyinde 6nemli bulunmustur. Bugday silajlarin maya ve kiif degerleri ise sicakliktan
etkilenmemistir (P>0.05).

Aerobik stabilite siiresi ise silajlarin pH, SCK, LA, NHs-N, clostridial spor ve KM kayb1 (P<0.01); maya ve kif
popiilasyonlar1 (P<0.05) ve KM (P<0.05) diizeyinde etkili olmustur.

Sicaklik ve aerobik stabilite siiresi interaksiyonu ise pH, SCK, LA, clostridial spor, maya sayis1t ve KM kayb1
(P<0.01) ve NHs-N ve kiif sayisi lizerinde (P<0.05) diizeyinde istatistiki olarak 6nemli bulunmustur.

Aerobik stabilite siiresi silajlarn pH, KM kaybi, maya ve kiif popiilasyonlar1 (P<0.01) ve KM (P<0.01)
diizeyinde etkili olmustur. Sicaklik ve aerobik stabilite siiresi interaksiyonu ele alindiginda pH, KM kaybi
(P<0.01), maya sayis1 (P<0.01) ve KM iizerinde (P<0.05) istatistiki olarak Onemli bulunmustur.
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Cizelge 1. Misir silajlarinda aerobik stabilite siiresince kimyasal ve mikrobiyal kompozisyondaki degisiklikler

Sicakhk  Giinler pH KM, % SCK! LA! NH3-N!  Clostridium?>  Maya?  Kii? KM kaybt kl?t;’erzfllle
0. 3.40 30.83 10.65 10.26 0 1.95 0 - -
1. 3.37f 29.91abcd 10.00a 9.11c 0.61ab 1.86i 3.65ef 0.00c 0.03f 1
4, 3.39f 29.44abcd 10.00a 8.47¢e 0.53abc 1.96h 3.98de 2.15abc 0.42f 1

7-8°C 6. 3.39f 28.60abcd 10.00a 6.28f 0.44bcd 3.38b 5.11a 0.00c 0.12f 1
12, 3.42f 26.81d 4.67cd 6.17f 0.31cde 3.36b 3.86def 1.15¢c 0.37f 1
15. 3.75e 28.97abcd 3.11defg 2.88h 0.24de 4.03a 3.78def 0.00c 0.68f 1
1. 3.38f 28.37abcd 2.00g 10.16b 0.61ab 1.55j 4.01cde 1.00c 0.31f 1
4. 3.41f 31.59 2.22fg 8.81d 0.53abc 2.34e 3.38f 1.15¢c 0.96f 1

24-25°C 6. 3.44f 28.11bcd 3.33defg 6.04f 0.44bcd 2.32¢e 4.24cd 0.00c 1.22¢ef 1
12. 3.61le 28.38abcd 4.22cde 5.30g 0.31cde 3.04c 3.51ef 3.48ab 4.11cd 2
15. 5.76¢ 27.65cd 2.44efg 2.94h 0.24de 4.04a 4.87ab 4.11a 4.55¢d 2
1. 3.40f 30.17abc 7.11b 12.68a 0.45bcd 2.04g 5.14a 1.50bc 0.80f 1
4, 3.43f 31.00ab 5.78bc 9.37c 0.58ab 2.87d 5.11a 0.00c 3.13de 1

32-33°C 6. 4.02d 29.58abcd 3.97cdef 8.61de 0.44bcd 2.17f 4.53bc 0.00c 5.26¢ 2
12. 6.27a 29.07abcd 3.43defg 1.32i 0.30cde 4.04a 5.07a 0.00c 9.62b 4
15. 6.00b 29.42abcd 2.88defg 0.74 0.19% 4.04a 5.11a 3.54ab 14.31a 5

P

SEM 0.126 0.300 0.440 0.505 0.028 0.131 0.121 0.288 0.632

Sicakhik 0.001 0D 0.001 oD 0.01 0.001 0.001 0.05 0.001

Giin 0.001 0.05 0.001 0.001 0.001 0.001 0.005 0.005 0.001

Sicaklik x Giin 0.001 0D 0.001 0.001 0.05 0.001 0.001 0.05 0.001

1g/kg KM; 2logecfu/g TM; KM:Kuru Madde; SCK:Suda Coziinebilir Karbonhidrat; LA.Laktik Asit; NHs-N:Amonyaga Bagli Nitrojen,
Ayni siitunda farkli harfle gosterilen ortalamalar arasindaki farklar 6nemlidir (P<0.01)
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Cizelge 2. Bugday silajlarinda aerobik stabilite siiresince kimyasal ve mikrobiyal kompozisyondaki degisiklikler

Sicakhik Giinler pH KM SCK LA NHa-N Clostridium! ~ Maya! Kiif! KM kaybt k?"rsel
iiflenme

0. 3.44 28.06 10.99 - 0 2.88 0 - -
1. 3.44c¢ 32.15¢d 4.67¢ 9.98a 0.70c 1.55g 3.72fg 0.00c 0.00h 1
4, 3.46¢ 31.64cd 4.229 5.56f 0.99b 0.00h 3.94efg 0.00c 0.05h 1

7-8°C 6. 3.46¢ 31.78cd 4.22g 3.68i 1.32a 3.66a 5.07a 0.00c 0.0%h 1
12. 3.44c¢ 30.39d 3.56i 3.45; 1.18a 1.55g 3.659 2.24a 0.44gh 1
15. 3.45¢ 31.96¢d 3.33j 0.03n 0.64cd 0.00h 3.97defg 2.30a 1.92efgh 1
1. 3.46¢C 32.02cd 10.78a 8.63d 0.37¢ 1.55¢ 3.73fg 0.00c 0.27gh 1
4, 3.47¢ 33.42bc 9.56b 7.51e 0.59¢d 0.00h 4.77ab 0.00c 1.08fgh 1

24-25°C 6. 3.46¢c 30.69d 4.44f 4.43h 0.33¢ 3.66a 4.23cde 0.00c 2.86efg 1
12. 3.48¢ 32.77bcd 3.78h 1.75k 0.99b 1.55¢ 3.79%fg 2.98a 3.65def 1
15. 3.45¢ 32.56cd 2.44K 1.321 0.65¢d 0.00h 4.11def 2.88a 5.79¢d 1
1. 3.46¢ 31.90cd 9.33c 9.07b 1.21a 1.55g 3.67fg 1.00b 0.80gh 1
4, 3.44c 32.70bcd 6.00d 8.90c 0.49de 0.00h 4.55hc 0.00c 4.06de 1

32-33°C 6. 3.46¢ 33.31bc 4.67¢ 4.85¢ 0.74c¢ 2.30c 4.39hcd 0.00c 6.81c 1
12. 4.02b 35.20b 4.22g 3.61i 0.69¢ 0.00h 3.86¢fg 2.84a 13.15b 1
15. 6.78a 40.21a 3.56i 0.59m 0.96b 1.96e 3.93¢fg 2.58a 21.68a 1

P

SEM 0.092 0.324 0.394 0.478 0.046 0.171 0.081 0.242 0.828

Sicaklik 0.001 0.001 0.001 0.001 0.001 0.001 0.D 0.D 0.0001

Giin 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001

Sicaklik x Giin 0.001 0.001 0.001 0.001 0.001 0.001 0.05 O.D 0.0001

T a/kg KM; 2 logsecfu/g TM; KM: Kuru Madde; TM: Taze Materyal; SCK: Suda Cziinebilir Karbonhidrat; LA. Laktik Asit; NHz-N: Amonyaga Bagl Nitrojen.
Ayni siitunda farkli harfle gosterilen ortalamalar arasindaki farklar 6nemlidir (P<0.01)
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Aerobik stabilite siiresince musir ve bugday silajlarinin sicaklik sensor verilerine iliskin ortalama degerler (Cizelge 3
ve 4)'de sunulmustur. Ranjit ve Kung (2000), aerobik stabilite siiresini silaj sicakligimin ortam sicakligimin 2 °C
iizerine yiikselmeden Once, stabil kaldigini siire olarak tanimlamaktadir. Aragtirmaya iliskin veriler bu kritere gore
degerlendirildiginde, aerobik dayaniklilik siiresi en erken 7-8°C depolanan musir silajlarinda 7 saat, bugday
silajlarinda ise 12 saaat olarak tespit edilmistir. 24-25°C depolanan silajlar ise stabil kalirken, 32-33°C depolanan
silajlarda aerobik dayaniklilik siiresi 21 saat olarak tespit edilmistir.

Cizelge 3. Mistr silajlarinin aerobik stabilite siiresince sensor verilerine iligskin ortalama degerler

Sicaklik Aerobik bozulma (saat) ~ Maksimum Sicakhik Minimum Sicakhik Ortalama Sicakhik
7-8°C 7 13.65 1.58 8.40
24-25°C - 26.29 22.56 24.74
32-33°C 21 34.87 32.39 3331

Cizelge 4. Bugday silajlarinin aerobik stabilite siiresince sensor verilerine iligkin ortalama degerler

Sicakhik Aerobik bozulma (saat) Maksimum Sicakhik Minimum Sicakhk Ortalama Sicakhk
7-8°C 12 14.00 151 8.46
24-25°C - 26.10 22.62 24.37
32-33°C 21 33.74 31.77 3343

Aerobik stabilite siiresince misir ve bugday silajlarinin termal kamera goriintiileri (Sekil 1 ve 2)'de sunulmustur.

59

Alintert


http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2009.04344.x/full#b25

Alinteri Journal of Agriculture Sciences. 2018, 33(1): 55-63
Alnteri Zirai Bilimler Dergisi
O. UNAL, F. KOC, A.A. OKUR, E. OKUR, M.L. OZDUVEN t;zﬂmterz

Maksimum.="26,22

Maksimu
Maksimum = Ortalama
B Citalamac Minimum,

i b ] kT

Crvonovononono o

Sekil 1. Aerobik stabilitenin 0., 12. ve 15. giinlerinde farkli ortamlarda depolanan musir silajlarinin termal kamera
goriintiileri. A siitunu : 7-8 °C; B siitunu: 24-25°C; C siitunu: 32-33°C.

60



Alinteri Journal of Agriculture Sciences. 2018, 33(1): 55-63
Alnteri Zirai Bilimler Dergisi
O. UNAL, F. KOC, A.A. OKUR, E. OKUR, M.L. OZDUVEN

Maksimum = 31,16

Maksimumz/2512284

IMUME22.97

Sekil 2. Aerobik stabilitenin 0., 12. ve 15. giinlerinde farkli ortamlarda depolanan bugday silajlarinin termal kamera
goriintiileri. A siitunu : 7-8 °C; B siitunu: 24-25°C; C siitunu: 32-33°C.

Aerobik stabilite agilan bir silajin 1sinmadan ve bozulmadan kaldigi siirenin uzunlugu olarak tanimlanmaktadir.
Aerobik stabilite {izerinde pek ¢ok faktor etkili olmaktadir; silolanan driiniin mikrobiyal kompozisyonu,
fermantasyon ozellikleri, silaj kitlesinin sicakligi ve silaj yogunlugu olusabilecek kayiplar etkilemektedir (Koc ve
ark., 2009; Cayiroglu ve ark., 2016).

Silolama yetenegi dikkate alindiginda musir ve bugday yiiksek KM ve SCK kapsamu ve diigiik tampon kapasitesine
sahip olmasi nedeniyle kolay silolanabilir yem materyali grubundadir. Yapilan c¢aligmalar farkli materyalden
yapilmis olan silajlarin aerobik bozulmaya olan direngleri bakimindan farkli 6zellikler tasidigini ortaya koymaktadir.
Misir benzeri karbonhidrat¢a zengin materyalin bu anlamda daha fazla olumsuz etkiye sahip oldugu sdylenebilir (Mc
Donald ve ark., 1991). Arastirmadan elde edilen veriler bu konuda yapilan ¢aligmalar1 destekler niteliktedir. Misir
silajlarinda aerobik bozulma, bugday silajlarina oranla daha erken ve daha hizli baglamustir.

Aerobik stabilite iizerinde etkili olan onemli diger bir faktor de ¢evre sicakligidir. Yiiksek sicaklik mikrobiyal
aktiviteyi tesvik ederek, silajin hizl bir sekilde bozulmasina neden olur (Uriarte, 2001; Koc ve ark., 2009; Wilkinson
ve Davies, 2012). Dolayisiyla sicak bolgelerde yapilan silajlar, soguk bolgelerde yapilan silajlara gore ve yaz
aylarinda yapilan silajlar da kig aylarinda yapilan silajlara gore daha fazla ismirlar (Filya, 2001). Bu ¢alismada da
yiiksek sicaklik mikrobiyal aktiviteyi tegvik etmis, silajlarin clostridial aktivitesi, maya ve kiif sayisini arttirmigtir.
Buna paralel olarak silajlarm pH degerleri yiikselmis ve KM kayb1 ise artmustir.
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Acrobik stabiliteyi degerlendirirken farkli parametrelerden yararlanilmaktadir. Bazi arastiricilar aerobik stabilite
stiresini  silaj sicakliginin ortam sicakliginin 2 °C {izerine yiikselmeden Once, stabil kaldigi siire olarak
tanimlamaktadir (Ranjit ve Kung, 2000). Bazi arastirmalarda pH, CO, ve mikrobiyal kompozisyona ve gorsel
kiiflenmeye iliskin veriler degerlendirilmektedir (Ashbell ve ark., 1991; Filya ve ark., 2000). Son yapilan
arastirmalarda ise termal kamera goriintiileme tekniginin aerobik stabilite doneminde degerlendirme yontemi olarak
kullanilabilecegi yoniindedir (Manickavasagan ve ark., 2010; Addah ve ark., 2012).

Aragtirma sonuglarinda sicaklik sensoér degerleri dikkate alindiginda 6zellikle 24-25°C de depolanan silajlarin stabil
kaldig1 tespit edilmistir. Oysa kimyasal ve mikrobiyolojik parametreler dikkate alindiginda diisiik sicaklikta
depolanan silajlarda bozulmanin daha yavas oldugu gézlenmektedir.

Aerobik stabilitenin 0., 12. ve 15. giinlerinde silajlarin termal kamera goriintiileri ve mikrobiyal kompozisyona
iligkin degerlendirme sonuglari dikkate alindiginda ise benzerlikler yakalamak miimkiin olmustur. Termal
kameralarda objeler renkli olarak gosterildiginde ortam sicakligina gére mavi en soguk, sari ise en sicak bdlgeleri
gosterir. Sicak bolgeler, sicak renkler (sari, turuncu, kirmizi), soguk bolgeler ise soguk renkler (yesil, mavi)
tarafindan temsil edilmektedir (Diizgiin ve Erman, 2009). Aerobik stabilite siiresine ve depolama sicakligina bagl
olarak termal kameralarda goriintii alinan bdlgelerde soguk bolgeleri temsil eden mavi renkler aerobik stabilite
stiresine ve sicaklik derecesine bagli olarak sart, yesil ve kirmizi renklere doniismiistiir.

4. SONUC VE ONERILER

Termal kamera goriintiileme teknigi askeri alanda, endiistride, ingaat sektoriinde, veteriner hekimliginde, tipta kisaca
sicakligin ve 1siin oldugu her alanda yaygin olarak kullanim alani bulmustur. Bu anlamda, saha kosullarinda silaj
yiizey sicakliklarini tespit ederek, aerobik stabilitenin erken déneminde bozulmanin boyutlarini belirleyebilmek, silaj
amenajmanini gelistirmek termal kameralarla miimkiin olabilir. Teknolojik gelismeleri de arkasina alarak ilerleyen
zamanda ozellikle saha kosullarinda pratik bir yontem olarak kullanilabilir.
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Abstract: This study examined effects of birth year, herd type, age of dam, lamb sex, birth type and lamb color on
birth weight in Hemsin lambs using the regression tree method. The study used the data obtained from 9113 Hemsin
lambs born between 2007-2010. The average birth weight of Hemsin lambs was found to be 3.55 kg and the standard
deviation was 0.727 kg. Significant differences were found in birth weights of Hemsin lambs according to birth year
(P<0.001), birth type (P<0.001) and lamb sec (P<0.01), whereas no statistically significant difference was found
according to herd type, age of dam and lamb color (P>0.05). According to the regression tree diagram, the most
important factors affecting birth weight of Hemsin lambs were birth year, birth type, sex, herd type and age of dam.
The absence of lamb color in the regression tree diagram indicates its insignificant effect on birth weight. The low risk
value (0.456) and high R-Squared value (0.862) of the regression tree model shows that the model is sufficient to
explain birth weight. Variables of birth year, birth type, sex, herd type and age of dam explained 86.2% of the variation
in birth weight.

Keywords:Hemsin lamb, birth weight, regression tree.

Hemsin Kuzularmin Dogum Agirhgina Genetik Olmayan Faktorlerin Etkilerinin Belirlenmesinde
Regresyon Agaci Yaklasim

Oz: Bu calismada, Hemsin kuzularinda dogum agirhigma yil, siirii tipi, anayasi, kuzu cinsiyeti, dogum tipi ve kuzu
renginin etkileri Regresyon agaci analiz yontemi ile incelenmistir. Calismada, 2007-2010 yillar1 arasinda dogan 9113
bas Hemsin kuzusuna ait veriler kullanilmistir. Hemsin kuzularmin dogum agirlig1 ortalamasi 3.55 ve standart sapmast
0.727 kg bulunmustur. Hemsin kuzularinin dogum agirliginda yillar (P<0.001), dogum tipleri (P<0.001) ve cinsiyetler
(P<0.01) arasinda 6nemli farkliliklar bulunurken siirii tipleri, ana yaslari ve kuzu renklerinde istatistiksel olarak farklilik
bulunamamigtir (P>0.05). Regresyon agact diagramina gére Hemsin kuzularinin dogum agirligina etkide bulunan en
onemli degiskenler sirasiyla yil, dogum tipi, cinsiyet, siirii tipi ve anayasidir. Kuzu renginin Regresyon agag
diagraminda olmamasi dogum agirlig1 tizerinde 6nemli bir etkide bulunmadigini gostermektedir. Regresyon agac
modelinin risk (0,456) degerinin diisiik ve R? (0,862) degerinin yiiksek olmas1 uydurulan modelin dogum agirligim
actklamada yeterli oldugunu gostermektedir. Dogum agirligindaki varyasyonun 86,2%’nin dogum yili, dogum tipi,
cinsiyet, siirii tipi ve anayas1 degiskenleri tarafindan agiklandig: ifade edilir.

Anahtar kelimeler: Hemsin kuzusu, Dogum agirligi, Regresyon agaci.

Please cite this paper as follows / Liitfen asagidaki sekilde atif yapimz:

Balta, B., & Topal, M., 2018. Regression Tree Approach for Assessing the Effects of Non-Genetic Factors on
Birth Weight of Hemsin Lamb. Alinteri Journal of Agriculture Sciences, 33(1): xx-XX

1. INTRODUCTION

The primary objectives in sheep businesses are milk yield, live weight, wool yield, number of lambs born per dam
and lamb viability, since these provide important economic gains. The viability of lambs born in businesses leads
to an increase in other yield characteristics. Therefore, it is necessary to accurately identify number of lambs born
per dam and factors affecting lamb viability and rank these factors according to their importance in selection
studies. Yield characteristics are affected by various factors such as genotype, environment, breeding conditions
and diseases. Effects of these factors may be determined with linear and non-linear models and classified with
regression tree analysis. It is reported in various studies that non-genetic factors such as low birth weight, breed,
age of dam, parity, lamb sex, injury, poisoning, birth type, season and month of birth, birth year and mothering
ability affect lamb viability (Susic et al., 2005; Khan et al., 2006; Morris et al., 2000; Mandal et al., 2007; Sawalha
et al., 2007; Vatankhah and Talebi, 2009).

The method used to determine functional relationship between dependent and independent variables for farm
animals and examine effects of independent variables on the dependent variable according to this functional
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relationship is usually the least squares method of the regression analysis. The dependent variable must have a

normal distribution in the least squares method. If the dependent variable is a nominal variable, the logistic
regression analysis may be used. In order to determine factors affecting yield characteristics in various studies on
small ruminants, Cankaya and Abaci (2012) and Onder and Abaci (2015) used multiple linear regression method
and path analysis, Cam et al. (2010) used multiple linear regression method, Tariq et al. (2012) used multiple
linear regression method and factor analysis and Younas et al. (2013) and Igbal et al. (2014) used multiple linear
regression method. The regression tree method is a non-parametric method alternative to the least squares method
and logistic regression method and does not involve assumptions necessary for the regression analysis. Dependent
and independent variables may be continuous, nominal and ordinal in the regression tree analysis. The regression
tree is a non-parametric partitioning method that identifies dependent variables and the interaction between
variables. The classification tree method may be used in order to determine and classify effects of genetic and non-
genetic factors affecting variables such as mortality, birth weight and live weight in lambs. The following are some
studies in which this method was used: Eyduran et al. (2008) used the regression tree method to determine effects
of genotype, sex, birth type and age of dam on birth weight in Noduz and Karakas lambs. Khan et al. (2014) and
Mohammad et al. (2012) used the regression tree method to estimate live weight of sheep with some body
measurements. Topal et al. (2010) used regression tree analysis to determine factors affecting birth weight and
actual milk yield in Swedissh Red cattle using regression tree analysis. Topal et al. (2017) used to Chaid and
Logistic Regression for assessing the effects of non-genetic factors on lamb mortality. Piwczynski (2009)
established factors responsible for the number of lambs reared from fertilized mother using classification tree.
Classification trees and logistic regression were used to obtain mortality of Polish Merino lambs between their
birth and weaning time (Piwczynski et al. 2012). Classification trees and logistic regression were used to obtain
relation between PrP genotypes and litter size in Polish Merino, Black-headed, Ile de France and Berrichon du
Cher breeds (Grochowska et al. 2014). Regression tree was used to detect relationship between body weight and
morphometric traits of Uda sheep (Yakubu, 2012).

This study aimed to identify effects of birth year, herd type, age of dam, lamb sex, birth type and lamb color on
birth weight in Hemsin lambs using the regression tree method.

2. MATERIAL AND METHODS

Material

The study used the data obtained from 9111 Hemsin lambs bred in the province of Artvinbetween 2007-2010. The
Hemsin race is bred primarily in Ardahan and also in provinces of Artvin, Rize, Giresun and Trabzon, which are
located in the Black Sea Region, Turkey. This region has a pretty rough terrain and pasture fields are limited. In
terms of body structure, Hemsin lambs are usually medium-sized. The bottom part of the tail is large and thins out
toward the end. Females do not have horns, whereas males may have horns. They can feed on weak pastures and
have an advanced instinct of motherhood. The average live weight of adult Hemsin lambs is about 60 kg, the
average lactation period is 150 days, the average milk yield is 120 kg, wool yield is approximately 1.5 kg and the
sperm yield is approximately 100%.

Methods

This study examined effects of birth year, herd type, age of dam, lamb sex, birth type and lamb color on birth
weight in Hemsin lambs using the regression tree method. The regression tree analysis was performed using SPSS
17.0 for Windows. There are several studies that theoretically explain the regression tree analysis method (De’ath
and Fabricius, 2000; Larsen and Speckman, 2004; Questier et al., 2004; Moisen, 2008; Zheng et al., 2009) and
advantages of this method (Yohannes and Hoddinott, 1999; Timofeev, 2004; Topal et al., 2010; Cak et al., 2013).
The compatibility of the regression tree model was tested using the R-Squared value and the risk value. The R-

Squared value of the regression tree model is calculated using R — Squared = %.(Y; — )71-)2/2(1/1- —¥V)20of R -

Squared =1 — Z(?i - E)Z/Z(Yi — ¥)? equations.Where Y; : observed value, Y;; estimated value according to
the model and Y; mean. A R-Squared value closer to 1 indicates a high compatibility. The risk value is found by
dividing the sum of the squares of the differences between observed values (Y; ) and estimated values according

to the model by the total data number. Namely, it is calculated according to Risk = Z(Yi - ﬁ)z/n equation. The
lower the risk value is, the more compatible the model to explain the dependent variable. Our regression tree model
was planned so that values belonging to at least 300 individuals in the parent node and 100 individuals in the child
nodes be found in order to identify the random effects of ewe breeds, year of birth, month of birth, birth type, lamb
sex and lamb birth weight on lamb mortality.

3. RESULTS AND DISCUSSION
Descriptive statistical values and significance levels of non-genetic factors affecting birth weight of Hemsin lambs
are given in Table 1.
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Table 1. Descriptive statistical values of birth weight in Hemsin lambs

Factors N X + 583 CV (%)
OVERAL 9111 3,5500 + 0,0076 20,49
SEX *x

Female 4370 3,4353 +£0,0109 20,99
Male 4741 3,6554+0,0104 19,61
BIRTH TYPE faiel

Singleton 8049 3,59852 + 0,0081 20,24
Twin 988 3,1832°+0,0189 18,70
Triplet 74 3,1480° + 0,0786 21,48
HERD TYPE NS

Base 7627 3,5210 +0,0084 20,74
Multiplyres Elite 1484 3,6982 +0,0180 18,72
AGE of DAM NS

2 1115 3,5419 +0,0206 19,46
3 600 3,7066 + 0,0240 18,84
4 1171 3,6763 +0,0238 22,18
5 2133 3,6253 £0,0164 20,94
6 4092 3,4535+0,0109 20,20
COLOR NS

White 4692 3,5280 +0,0104 20,15
Black 3675 3,5284 £ 0,0121 20,73
Pied 744 3,7934 +0,0279 20,08
YEARS Fkk

2007 3642 3,66962 + 0,0167 23,34
2008 1936 3,5306° + 0,0142 17,69
2009 2125 3,2688¢ + 0,0151 21,30
2010 2408 3,68192 + 0,0121 16,11

abe; The difference between groups in the same columns with different letters is significant,
":P<0,001, ™":P<0,01, NS: Non Significant, X : Mean, Sg: Standart error of mean, CV: Coefficient of variation

According to Table 1, the average birth weight of Hemsin lambs was 3.550 kg. The average birth weight of male
lambs (3.6554) was higher compared to female lambs (3.4353) and the difference was statistically significant
(P<0,01). Considering birth weights according to birth type, it was found that average birth weights in singleton,
twin and triplet birth types were 3.5985, 3.1832 and 3.1480 respectively. The average birth weight in singleton
birth type was found to be significantly different than twin and triplet birth types (P<0.001), whereas no significant
difference was found between average birth weights in twin and triplet birth types (P>0.05). Although the average
birth weight in the multipliers elite herd (3.6982) was higher than the average birth weight in the base herd
(3.5210), the difference was not statistically significant. Considering average birth weights according to age of
dam, it was found that average birth weights of lambs born by dams aged 2, 3, 4, 5 and 6 years were 3.5419,
3.7066, 3.6763, 3.6253 and 3.4535 respectively. The differences between birth weights according to age of dam
were not statistically significant (P>0.05).It was observed that lamb color had no significant effect on birth weight
(P>0.05). It was found that the birth weight of lambs varied according to birth year and average weights of lambs
born in 2007, 2008, 2009 and 2010 were 3.6696, 3.5306, 3.2688 and 3.6819 respectively. While there was no
difference between birth weights in 2007 and 2010, a very significant difference was found between other years
(P>0.001).
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Table 2. Significance levels of independent variables affecting birth weight according to the regression tree
diagram
Independent Variable Importance Relative Importance (%)
Birth year 0,029 100,0
Birth type 0,028 97,9
Sex of Lamb 0,013 44,8
Herd type 0,013 43,8
Age of dam 0,004 12,3
Color 0,001 2,9
R-Squared=0,862 Risk:0.456 Standart Error of Risk: 0.007

As seen in Table 2, the most effective variables on birth weight of Hemsin lambs were birth year, birth type, sex,
herd type, age of dam and lamb color respectively. The least effective variable on birth weight was observed to be
lamb color and the absence of lamb color in the regression tree diagram indicates its insignificant effect on birth
weight. The R-Squared and risk values of the model were used to test its compatibility (Table 2). The low risk
value (0.456) and high R-Squared value (0.862) of the regression tree model shows that the model is sufficient to
explain birth weight. Variables of birth year, birth type, sex, herd type and age of dam explained 86.2% of the
variation in birth weight.
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Figure 1. Tree diagram of combined categories and subset obtained from Regression tree analysis

The average value (3.550 kg) of the birth weight of Hemsin lambs and the standard deviation (0.727 kg) are given
in the parent node of the regression tree (Figure 1). Parent node was split into two child nodes (Node 1 and Node
2) according to birth year, which was the most important predictor variable determining lamb birth weight in the
regression tree model. The average birth weight of lambs born in 2009 (Node 1) and the standard deviation were
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3.269 and 0.696 kg respectively, whereas the average birth weight of lambs born in 2007, 2008 and 2010 (Node

2) and the standard deviation were 3.635 and 0.715 kg. Accordingly, it can be said that birth weights of lambs born
in 2009 were lower compared to lambs born in other years. Node 1 was split into two child nodes (Node 3 and
Node 4) according to birth type, which was found to be the second most important variable determining birth
weight of Hemsin lambs. The average birth weight of singleton lambs born in 2009 (Node 3) and the standard
deviation were 3.335 and 0.694 kg respectively, whereas the average birth weight of twin and triplet lambs born
in 2009 (Node 4) and the standard deviation were 3.049 and 0.658 kg. Also, Node 3 and 4 show that out of 2125
lambs born in 2009, 1643 were singleton and 491 lambs were twin or triplet, which indicates that singleton birth
is much more common in Hemsin lambs compared to twin and triplet births. Node 2 was split into two child nodes
according to lamb sex as Node 5 (male) and Node 6 (female), which was found to be the third most important
variable determining birth weight of Hemsin lambs. The average birth weight of male Hemsin lambs born in 2007,
2008 and 2010 and the standard deviation were 3.758 and 0.691 kg respectively, whereas the average birth weight
of female lambs born in 2007, 2008 and 2010 and the standard deviation were 3.499 and 0.717 kg. The average
birth weight of male lambs was found to be higher compared to female lambs. Node 3 was split into two child
nodes (Node 7 and Node 8) according to age of dam, which was found to be the fourth most important variable
determining birth weight of Hemsin lambs. It was seen that the average birth weight of lambs born by dams aged
3.5 and below (Node 7; 2.970 + 0.663) was lower than the average birth weight of lambs born by dams aged above
3.5 (Node 8; 3.389 £ 0.682). Accordingly, there was a linear relationship between age of dam and birth weight in
Hemsin lambs, i.e. birth weight increased as age of dam increased. Node 5 was split into two child nodes according
to herd type (Node 9 and Node 10), which can be said to have an important effect on birth weight of Hemsinlambs.
It was found that the average birth weight of lambs born by dams in the base herd (Node 9; 3.692 + 0.683) was
lower than the average birth weight of lambs born by dams in the multipliers elite (Node 10; 4.099 + 0.626). Also,
Node 11 containing female singleton lambs was split into two child nodes according to herd type as base herd
(Node 15) and multipliers elite herd (Node 16) and the average birth weight of female singleton lambs born by
dams in the base herd (3.496 + 0.754) was found to be lower compared to female singleton lambs born by dams
in the multipliers elite herd (3.804 £ 0.393) (Figure 1). Herd type had a significant effect on birth weight for both
sexes and the average birth weight of lambs born by dams in the multipliers elite herd was higher. Node 6
containing female lambs born in 2007, 2008 and 2010 was split into two child nodes according to birth type (Node
11 and Node 12) and the average birth weight of female singleton lambs (Node 11; 3.532 + 0.727) was found to
be higher compared to female twin lambs (Node 12; 3.167 + 0.487). Node 10 containing female lambs born by
dams in the multipliers elite herd was split into two child nodes according to birth type (Node 13 and Node 14)
and the average birth weight of singleton lambs (Node 13; 4.343 + 0.559) was found to be higher compared to
twin lambs (Node 14; 3.593 + 0.423). It was found that birth type had a significant effect on birth weight of both
sexes and the average weight of singleton lambs was higher compared to the average birth weight of twin and
triplet lambs.

The average birth weight of Hemsin lambs was found to be 3.550 kg in this study, which is similar to the finding
of the study conducted by Sezgin et al. (2012) on Hemsin lambs. The average birth weight of Hemsin lambs in
this study was found to be lower compared to Morkaraman (4.03) (Esenbuga and Dayioglu, 2002), Ivesi (4.31)
(Jawasreh et al., 2009), Akkaraman (4.037) (Gokge et al., 2013), Rambouillet (3.67) (Hussain et al., 2000), Lohi
(3.59) (Babar et al., 2004), Suffolk (5.04), Texel (4.93) and Charallais (4.88) (Yaqoob et al., 2004) and higher
compared to West African (2.3), Persian Black Head (2.4), West African cross (2.5), Dorset Horn cross (2,9)
(Combellaset al., 1980).

A higher average birth weight for male lambs compared to female lambs and a higher average birth weight for
singleton lambs compared to twin and triplet lambs on a statistically significant level were expected results of the
study. Sezgin et al. (2012) found that male Hemsin lambs had a significantly higher birth weight compared to
female lambs. Similar results were found in studies performed with different races as well. A higher average birth
weight for male lambs compared to female lambs and a higher average birth weight for singleton lambs compared
to twin lambs were found by Gokge et al. (2013) in Akkaraman lambs, by Kopuzlu et al. (2014) in Morkaraman
lambs, by Oldham et al. (2011) in Merinos lambs and by Combellas et al. (1980) in West African and Black-
Headed Persian lambs.

In this study, the average birth weight of lambs born by dams in the multipliers elite herd was found to be higher
compared to lambs born by dams in the base herd, however the difference between average birth weights was not
statistically significant. Sezgin et al. (2012) found that the average birth weight of Hemsin lambs born by dams in
the multipliers elite herd was higher compared to lambs born by dams in the multipliers elite herd and base herd
and the difference was significant. In their study performed with MorKaraman lambs, Kopuzlu et al. (2014)
reported a difference in average birth weight betweenlambs born by dams in elite, multipliers and base herds.
Although the average birth weight of lambs born by dams aged 3,4 and 5 years was found to be higher than the
average birth weight of lambs born by dams aged 2 and 6 years, the difference was not statistically significant
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(P>0.05). Sezgin et al. (2012) reported that birth weight of Hemsin lambs increased as age of dam increased. Babar

et al. (2004) reported a higher average birth weight for Lohi lambs born by older dams. In this study, average
weights of lambs born in 2007, 2008, 2009 and 2010 were 3.6696, 3.5306, 3.2688 and 3.6819 respectively. While
there was no difference between birth weights in 2007 and 2010, a very significant difference was found between
other years (P>0.001). Babar et al.(2004) found no significant different in birth weight for Lohi lambs according
to birth year. Although no significance difference was observed in this study in average birth weight according to
lamb color (P>0.05), Sezgin et al. (2012) reported a difference in birth weight of Hemsin lambs according to lamb
color.

In this study, according to the regression tree diagram, the most important factors affecting birth weight of Hemsin
lambs were birth year, birth type, sex, herd type and age of dam. While birth year, birth type, sex, herd type and
age of dam are present in the regression tree diagram, lamb color is not. The absence of lamb color in the regression
tree diagram indicates its insignificant effect on birth weight. Similar results were found in various studies as well.
Gokge et al. (2013) reported that type of birth, parity and gender had significant effect on birth weight of
Akkaraman lamb. Eyduran et al. (2008) reported that birth type and lamb sex were the most significant variables
affecting birth weight according to the regression tree model. Babar et al. (2004) observed that the birth weight in
Lohi lambs was affected by the year, season of birth, type of birth and the sex. One of the most important reasons
behind the effect of birth year on birth weight is that environmental conditions vary between years. Environmental
conditions have an important impact especially in pasture areas. Good weather conditions have a positive effect
on animals fed in pastures. Especially dry air has negative effects on farm animals. Negative effects of
environmental conditions may be minimized by improved care and feeding during the pregnancy period of sheep.
In parallel, an increase in both birth weight and viability of lambs may be achieved. The low risk value (0.456)
and high R-Squared value (0.862) of the regression tree model shows that the model is sufficient to explain birth
weight. According to the regression tree model, variables of birth year, birth type, sex, herd type and age of dam
explained 86.2% of the variation in birth weight. The risk value of the regression tree model (0,456) is also the
error mean square of the model and a low error mean square indicates a low deviation between observed values
and estimated values according to the model, in other words, that the model has a minimum error value in
explaining actual values.

4. CONCLUSION

In conclusion, the regression tree analysis may be used when examining effects of any variable on other variables
in farm animals. The average birth weight of Hemsin lambs was found to be 3.55 kg and the standard deviation
was 0.727 kg. According to the regression tree diagram, the most important factors affecting birth weight of
Hemsin lambs were birth year, birth type, sex, herd type and age of dam. The absence of lamb color in the
regression tree diagram indicates its insignificant effect on birth weight. The low risk value (0.862) and high R-
Squared value (0,456) of the regression tree model shows that the model is sufficient to explain birth weight.
According to the regression tree model, variables of birth year, birth type, sex, herd type and age of dam explained
86.2% of the variation in birth weight. Significance levels of factors affecting birth weight of Hemsin lambs were
revealed using the regression tree analysis and a good guide was created to be used in studies aiming to improve
this feature.
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Abstract: The purpose of this study was to determine soil properties of the stone quarry area located in
Suleymanpasa district of Tekirdag province of Turkey, and to assess the suitability of these areas for
agriculture. The study also explored the effects of the quarries on the environment and examined the legal
regulations and environmental relations. For this purpose the Great Soil Groups Map and Land Use
Capability Map of the region were analyzed and identified the borders of the quarries on these maps. The
borders of the quarries were superimposed on these maps using the software ArcGIS. The research results
indicated that the whole area of the quarries covers class 11 and class 11l lands and the quarries operate in
Grumusol and Brown Forest Soils. The size of agricultural land removed by stripping operations of the
quarries was about 206 hectares and the amount of soil lost was estimated to be 4,622,000 tons based on
average soil depth and bulk density.

Keywords: Soil loss, quarries, Tekirdag, soil classification,
Tekirdag ili Siilleymanpasa Il¢esinde Bulunan Tas Ocaklar1 Alanlarimin Toprak Ozellikleri

Oz: Bu galismanin amaci Tekirdag ili Siilleymanpasa ilgesi sinirlarinda yer alan tas ocaklarinin bulundugu
alanlarin toprak 6zellikleri ve tarim gerceklestirmeye elverisli olup-olmadiginin belirlenmesidir. Bolgeye
ait Biiyiik Toprak Haritalar1 ve Arazi Kullanim Kabiliyeti Haritalar1 incelenerek, tas ocaklari sinirlarinin
bu haritalar tizerindeki yerleri tespit edilmistir. ArcGIS yazilim ile tag ocaklar1 sinirlar1 bu haritalar ile
cakigtirtlmis ve sonug olarak; tag ocaklari arazilerinin tamaminin II. ve III. sinif araziler {izerinde yer
aldigt ve Grumusoller ile Kahverengi Orman Topraklar iizerinde faaliyet gosterdigi belirlenmistir.
Toplam 206 hektarlik alanda faaliyet gosteren tas ocaklari alanindan dekapaj islemleri ile uzaklastirilan
tarim topragt miktar1 da ortalama toprak kalinliklar1 ve birim hacim agirliklar: verileriyle hesaplanmig ve
4.622.000 ton olarak bulunmustur.

Anahtar kelimeler: Toprak kaybi, tas ocaklari, Tekirdag, toprak siniflandiriimasi,

Please cite this paper as follows / Liitfen asagidaki sekilde atif yapimz:

Sari, H., & Ozcan, O., 2018. Soil Properties of the Quarry Areas in Suleymanpasa-Tekirdag. Alinteri Journal of
Agriculture Sciences, 33(1): 75-83

1. INTRODUCTION

Population growth and industrial developments greatly increased the need for raw materials, today. This has also
led to an increase in mining activities to be able to meet this need for raw materials. Part of raw materials is
supplied from stone quarries. Quarrying, a form of surface mining, is undertaken as open-pit mining.

The Regulation on Restoration of Lands Degraded by Mining Activities published in the Official Gazette dated
December 14, 2007 and no. 26730 defines a quarry as a small open-pit mining enterprise that excavates
industrial raw materials and materials used in buildings, roads, and other construction work and is subject to
the mining law dated June 4, 1985 and no. 3213 (Anonymous, 2007).

Significant changes occur in agricultural land, vegetation transport, topography and slopes in quarrying areas.
Additionally, a quarry also affects the underground water regime in the region, depending on the depth of
excavation.

In this study, 12 quarries located in Suleymanpasa district of Tekirdag were analyzed in line with the field
research and the data provided by official institutions (the Provincial Directorate of Environment and Urban
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Planning) (Figure 3). The quarries are mostly located around Osmanli Mahallesi (i.e. neighborhood), Hacikoy
Mabhallesi, and Naip Mahallesi. The texture of soil samples taken from these regions was analyzed.

2. MATERIALS AND METHODS

An Overview of the Study Area

Tekirdag province located in the Thracian Region in north-west Turkey lies between north latitudes 40" 36' and
41" 31' and east longitudes 26"43' and 28" 08", in the north of the Sea of Marmara. Tekirdag is surrounded by
Kirklareli and a short coastline to the Black Sea in the north, Istanbul in the east, Canakkale in the southwest,
and the Sea of Marmara in the south (Anonymous, 2017).

The study area, Siileymanpasa, which is the central district of Tekirdag province, lies between north latitudes 40°
47" 40" and 41° 11' 47" and east longitudes 27° 05' 46" and 27° 42' 19" in southern Tekirdag (UTM Zone 35 K -
WGS 84). Stileymanpasa occupies an area of 1131.3 square kilometers (Anonymous, 2017; Figure 1).

N TANIML
Vg
TERIRDAG
MANAMAMA DF M2

. n
—_— ——

Figure 1. Study Area Map

According to the map prepared by Tekirdag Provincial Directorate of Agriculture in 2014, Suleymanpasa district
has five great soil groups: alluvial soils, brown forest soils, non-calcareous brown forest soils, non-calcareous
brown soils, and grumusol soils (Anonymous1993a). The locations of the quarries examined in the study area are
shown on the map in Figure 3. As 23.13% of the mapped area corresponds to settlements, the brown forest soils
is the most common soil great group (Figure 2) according to the map prepared by Tekirdag Provincial
Directorate of Agriculture in 2014 Siileymanpasa, has land capability classes of which 23.13% represents
settlements, while 5.69% represents class | lands, 18.51% class Il lands, 34.16% class I11 lands, 12.10% class V
lands, 5.34% class VI lands, and. 1.07% class VII lands (Figure 4).
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Figure 3. Studied quarries shown in the map
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Figure 4. Land Use Capability Map of Siileymanpasa area (Anonymous 2014).

Methods

The Great Soil Groups (GSG) Map and Land Use Capability (LUC) Map of the region prepared by the
Provincial Directorate of Agriculture in 2014 were obtained to identify the soil properties of the study area
(Figure 2 and 4). The current borders of the quarries were superimposed on these maps through ArcGIS to
determine soil groups and agricultural land classes on which the quarries operate. The texture of soil samples
taken from the areas around the quarries with the depths of 30, 60 and 90 cm was analyzed (Figure 5).

Avrea and and soil depth measurements of the quarries were carried out by using Geographic Information System
based softwares (GIS). Bulk densities were determined by using the table showing the average bulk density
based on textures (Anonymous, 2018). The amounts of soil lost were calculated using the size of the quarry area,
soil depth and soil bulk density. Among the quarries examined in this study, the lands of all quarries other than 2,
3, and 4 underwent weathering through the interaction of soil forming factors. In this study, as the parent
material can be found at depths of meters, the soil depth in these areas was considered 2 meters (Anonymous,
1993b).

3. RESULT AND DISCUSSION

The quarries in Siileymanpasa district of Tekirdag are located around Naip Koy Mahallesi (Neighborhood),
Hacikdy Mabhallesi (Neighborhood), and Osmanli Mahallesi (Neighborhood) (Table 1). This study examined 12
quarries in terms of soil prosperities. The coordinates of these quarries were matched with Tekirdag Great Soil
Groups Map and Land Use Capability Map prepared by the Provincial Directorate of Agriculture in 2014; thus,
the soil groups and agricultural land classes on which the quarries are located were determined. The soil samples
taken around the quarries were analyzed for texture and the data is presented in Table 2. The size of agricultural
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soil lost was about 4,622,000 tons (Table 3).

Table 1: Coordinates of Studied quarries

H. SARI and O. OZCAN
land removed by stripping operations of the quarries operating was found to be 206 hectares and the amount of

Quarries Latitude Longitude

1 40°59'0.76"K 27°21'36.70"D
2 41°07256"K 27°21'30.89"D
3 41°0'42.21"K 27°21'4.83"D

4 41°1'6.32"K 27°21'132"D

5 41°1'37.32"K 27°21'15.61"D
6 41°2724.10"K 27°25'46.51"D
7 41°228.26"K 27°2524.72"D
8 41°2'19.52"K 27°25'23.51"D
9 40°52"275"K 27°25'44.29"D
10 40°52'40.41"K 27°26'55.13"D
11 40°52'23.74"K 27°26'8.22"D
12 40°52'45.81"K 27°2622.72"D
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Figure 5: The Location of Soil Samples Taken from the Study Area on the Map
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Table 2: The results of soil textural analyses

H. SARI and 0. GZCAN
an Alntert

Samples Depth (cm) - % Texture Classification

Number Clay Silt Sand
0-30 51,57 37,47 10,96 C

1 30-60 47,77 41,36 10,87 SiC
60-90 52,14 41,05 6,81 SiC
0-30 51,14 33,35 15,51 C

2 30-60 64,58 27,58 7,84 C
60-90 66,27 25,54 8,19 C
0-30 41,15 49,28 9,57 SiC

3 30-60 42,65 48,97 8,38 SiC
60-90 33,48 55,13 11,39 SiCL
0-30 36,22 25,94 37,84 CL

4 30-60 61,87 8,14 29,99 C
60-90 56,27 24,15 19,58 C
0-30 52,44 23,68 23,88 C

5 30-60 49,65 29,11 21,24 C
60-90 43,44 36,85 19,71 C
0-30 58,65 18,54 22,81 C

6 30-60 60,22 23,14 16,64 C
60-90 65,25 19,98 14,77 C

Table 3: The Mass of Soil Removed from the Quarry Areas in Siileymanpasa

Quarry Depth (m) Bulk Density (gr/cm?®) Soil Loss (tonne)
Sample 1 2,00 1,35 127.557,88
Sample 2 1,30 1,35 926.082,28
Sample 3 0,80 1,35 173.761,95
Sample 4 1,50 1,40 164.092,57
Sample 5 2,00 1,40 36.178,91
Sample 6 2,00 1,25 571.104,63
Sample 7 2,00 1,25 282.368,50
Sample 8 2,00 1,25 141.817,50
Sample 9 2,00 1,30 895.444,21
Sample 10 2,00 1,30 918.099,81
Sample 11 2,00 1,50 168.021,78
Sample 12 2,00 1,35 218.205,01
TOTAL 4.622.735,02

When the borders of the active quarries in Siileymanpasa district were superimposed on the LUC map of the
district, it showed that all of 12 quarries cover class Il and class Il lands. According to the LUC classification,
19.73% of the quarries (41 hectares) operates on class 1 lands, while 80.27% (165 hectares) operates on class 111

lands.

When the borders of the active quarries in Siileymanpasa district were superimposed to the GSG map of the
district, it showed that of all 12 quarries are located on grumusol and brown forest soils. 60.79% of the total area
covered by the quarries (125 hectares) is situated on brown forest soils and 39.21% (81 hectares) on grumusol

soils.
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It was calculated that a total of 4,622,000 tons of soil was loss from the quarry operating areas of which 902,000

tons from II. Class lands and 3,720,000 tons from Ill. Class lands. Considering the relation of soil losses with
GSG, about 1,645,000 tons of soil were lost from grumusols and 2,977,000 tons from brown forest soils.
Considering that the closeness of the quarries to settlements and their location on class Il and class Il lands, it
seems that the quarries disregarded the needs of residents. Over 4,6 million tons of soil were removed from the
region due to the operations of the quarries. If a quarry is opened on arable lands, it is of vital importance to
properly excavate and store soil formed through chemical and physical processes under various conditions for
many years in order to ensure that it is reusable.

Considering a number of important issues other than the volume of soil loss in the quarries, most of the quarries
have environmental effects such as dust, noise, tremor, and visual pollution as they do not operate properly.
Considering that the quarries are close to the settlements and there may be dense dust particles suspended in the
air, it seems that there will be a possible discomfort to human health. It was observed that all roads to the mine
sites are dirt (unpaved) tracks. Heavy vehicles constantly traveling from and to the quarries kick up dust from the
ground and this dust can reach agricultural and residential areas in the immediate vicinity. Thus, if roads are
paved with asphalt before a quarry is opened, it helps to avoid dust pollution. Another important issue is
postponing making the opened quarries available although the extracted material runs up, but the contracts do
not expire yet. Counting on the financial gain, companies postpone the recovery of the land until the termination
of their contracts although the material runs up. Thus, the current situation should be improved through
inspections and additional articles to contract provisions in order to bring solutions so that quarries that have
been kept open for many years can be closed and introduced to people’s use.

The deep holes dug for the quarry operations have led to a change in the watercourse in the region, the cracks
and cave systems in the natural structure of the soil. Due to the effects of these quarries, the groundwater level
in the region goes deeper and causes a loss of efficiency in agricultural lands.

The study area has dirt (unpaved) roads leading to the quarries. The surrounding settlements and agricultural
lands are covered with dust during the removal of the materials extracted from the quarries along the dirt roads.
The dust derives from both the uncovered material carried by vehicles and from the dirt roads.

4. CONCLUSION

In conclusion, there are great quarry reserves in Tekirdag. Considering the areas of use, careful and detailed
planning should be undertaken to avoid raw material problems in the next years. The quarries are close to the
settlements, which presents various problems. Because most of the quarries do not carry out operations properly,
they lead to environmental effects such as dust, noise, tremor, and visual pollution. Considering that the quarries
are close to the settlements and there may be dense dust particles suspended in the air, it will probably cause
damage or discomfort to human health. All roads to the mine sites are dirt (unpaved) tracks. Heavy vehicles
constantly traveling from and to the quarries kick up dust from the ground and this dust can reach agricultural
and settlements in the immediate vicinity. Thus, if roads are paved with asphalt before a quarry is opened, it
helps to avoid dust pollution. Additionally, the surroundings of the quarries should be planted for screening
purposes. When a quarry is first opened, the topsoil, which is the most productive part of the soil, should be
removed and stored in suitable places and the productive soil should be prevented from being thrown away.
Quarry operations should be regularly inspected and quarries close to settlements should not be allowed in order
to prevent negative effects of quarries. Owners of quarrying companies and people using this area should be
made aware of such problems. Regular inspection should be carried out and all necessary precautions should be
taken to promote the implementation of “the regulation on the natural rehabilitation of land degraded by mining
activities” so that quarrying activities can be maintained without any damage. The regulation on the natural
rehabilitation of land degraded by mining activities published in the Official Gazette dated January 23, 2010 and
numbered 27471 regulates the restoration of degraded natural resources and provides that agricultural lands are
used in line with the opinion of the Ministry of Agriculture. Mining activities in agricultural lands are allowed in
accordance with article 13 of the Law No. 5403 on Soil Preservation; however, the non-purpose use of
agricultural lands is allowed by the ministry on condition that soil preservation projects are followed. The
ministry can also delegate this authority to governorships. Thus, the authorizing body should strictly inspect the
suitability and implementation of soil preservation projects. If these rules are followed, it will be possible to
restore lost lands to those that can be reused by people. Another important issue is postponing making the
opened quarries available although the extracted material runs up, but the contracts do not expire yet. Counting
on the financial gain, companies postpone the recovery of the land until the termination of their contracts
although the material runs up. Thus, the current situation should be improved through inspections and additional
articles to contract provisions in order to bring solutions so that quarries that have been kept open for many years
can be closed and introduced to people’s use.
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Oz: Kinoa tuzluluk gibi cevresel faktorlere karsi dayanikli bir bitki olarak bilinir. Bununla birlikte, bitkilerde gevresel
faktorlere dayaniklilik genotiplere gore degisiklik gosterir. Bu galigma, farkli tuzluluk seviyelerinde 15 kinoa
genotipinin (Titicaca, Rainbow, Read Head, Sandoval Mix, Cherry Vanilla, Q-52, French Vanilla, Mint Vanilla, Oro
de Valle, Qhaslala Blanca, Moqu Arrochilla ve 4 popiilasyon) bazi ¢imlenme &zelliklerini belirlemek amactyla
yiriitiilmiistiir. Arastirma 2015 yilinda kontrollii sartlarda, tesadiif parselleri deneme deseninde 3 tekerriirlii olarak
kurulmustur. Genotiplerin ¢imlenme orani, ¢imlenme zamani ve hassasiyet indeksi degerleri 6 farkli tuzluluk
derecesinde (0, 100, 200, 300, 400 ve 500 mM NaCl) incelenmistir. Artan tuzluluk seviyesi ¢imlenme oranini
diigiirmiis, ¢imlenme siiresini uzatmustir. Cimlenme doneminde tuzluluga hassasiyeti en yiiksek olan genotipler
Qhaslala Blanca ve beyaz popiilasyon olurken, en az hassasiyet Q-52 ¢esidinde belirlenmistir.

Anahtar Kelimeler: Kinoa genotipleri, tuza tolerans, ¢gimlenme, NaCl

Determination of Germination Characteristics of Quinoa (Chenopodium quinoa Willd.) in
Different Salt Concentrations

Abstract: Quinoa is known as a resistant plant to environmental factors such as salinity. However, resistance to
environmental factors varies according to genotypes. This study was carried out to determine the germination
characteristics of the 15 quinoa genotypes (Titicaca, Rainbow, Read Head, Sandoval Mix, Cherry Vanilla, Q-52, French
Vanilla, Mint Vanilla, Oro de Valle, Qhaslala Blanca, Moqu Arrochilla and 4 populations) at different salinity levels.
The experiment was established under controlled growth conditions in 2015. Petri dishes were placed in randomized
plots design with three replications. Germination rate, germination time and sensitivity index values of genotypes were
determined at 6 different salinity levels (0, 100, 200, 300, 400 and 500 mM NaCl). Increased salinity has reduced the
rate of germination, but prolonged germination time. The Qhaslala Blanca variety and white population were found as
the most sensitive genotypes to salinity during the germination period, while the least sensitivity was determined at Q-
52 variety.

Keywords: Quinoa, genotypes, tolerance to salinity, germination, NaCl
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1. GIRIS

Kinoa (Chenopodium quinoa Willd.), insan beslenmesinde yaygin olarak kullanilan son derece besleyici bir
bitkidir. Tohumlari bulgur ve piring gibi her tiirlii kullanilabilmektedir. Gliiten igermedigi igin gliitene duyarlilig:
olan ¢olyak hastalari (gliiten alerjisi) i¢in giivenli bir besindir. Bugday, cavdar, yulaf, dart misir ve piringten daha
fazla protein igerir. Bu bitkinin tohumlarinda ham protein orani ortalama %13 civarinda olup, ¢esitlere bagli olarak
%7,5 ile %22,1 arasinda degismektedir (Cardozo and Tapia, 1979; Tan ve Yondem, 2013; Kir ve Temel, 2016).
Bu yiizden kinoanin ¢ok iyi bir protein kaynagi oldugu kabul edilmektedir. Kinoa, Giiney Amerika kdkenli olup,
deniz seviyesinden And Daglarinda 4200 m ytiikseklige kadar bir¢ok bitkinin yetismesinin zor oldugu yiiksek
rakimlarda yetismektedir (FAO, 2011). Tarim son 20 yildir birgok Diinya lilkesinde yayilmaya baglamisgtir.
Tirkiye kinoa ile son 10 yilda tanigmis olup, 2010 yilindan beri tarim alanlarimizda yetistiriciligi yapilmaktadir.

Kinoanim en énemli tarimsal &zelliklerinden birisi toprak tuzluluguna dayanikli olmasidir. Ulkemizde tuzluluk
stresinden etkilenen genis tarim alanlar1 bulundugu diisiiniiliirse, bu bitki sorunlu alanlar i¢in bir umut 15181 olabilir.
Kinoa birgok kaynakta tuzluluga orta-yiiksek derecede dayanikli (150-750 mM NacCl) bitkiler sinifina girmektedir
(Jacobsen 2003; Hariadi ve ark., 2011; Razzaghi ve ark., 2011, Eisa ve ark., 2012; Adolf ve ark., 2013; Ruiz ve
ark., 2015). Kinoanin tuzluluga dayanikliligi bitkinin gelisme dénemine gore degisir (Sanchez ve ark., 2003;
Garcia ve ark., 2003; Jacobsen ve ark., 2003). Tohumlarinin tuzlu ortamlarda daha kolay ¢imlendigi, hatta bazi
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cesitlerde bitki gelismesi ve verimin, hafif-orta derece tuzlu topraklarda daha yiiksek oldugu belirlenmistir (Wilson

ve ark., 2002). Koyro and Eisa (2008) kinoanin kontrol, 100, 200, 300, 400 ve 500 mol m3 NaCl
konsantrasyonlarinda ¢imlenmesini incelemisler, hafif tuzlu ortamlarda ¢imlenmenin hizlandigini, 500 mol m™2
NaCl konsantrasyonunda ise ¢imlenme olmadigini belirlemislerdir. Gomez-Pando ve ark. (2010) 25 dS/m tuz
ortaminda bazi ¢esitlerin %60’dan daha fazla ¢imlendigini tespit etmislerdir. Ancak kinoa ¢imlenmesinin tuzlu
ortama tepkileri ¢esitlere bagli olarak degisiklik gostermektedir (Ruiz-Carrasco ve ark., 2011).

Yukarida bahsedildigi gibi kinoa cevre sartlarina dayanikli bir bitki olup tarim bilimcilerin giindemini mesgul
etmektedir. Bu nedenle yogun olarak bilimsel ¢aligmalara konu olmaktadir. Ancak kinoanin Giiney Amerika’da
yiizlerce ¢esidi ve binlerce popiilasyonu bulunmaktadir. Bu 6nemli genetik materyalin tuzluluk gibi cevre
sartlaria dayanikliliklarinin belirlenmesinde fayda vardir. Bu ¢ergevede planlanan aragtirma farkli kaynaklardan
temin edilen kinoa ¢esit veya popiilasyonlarinin farkli seviyelerdeki tuzluluk seviyelerinde ¢imlenme 6zelliklerini
belirlemek amaciyla yiirGtilmistir.

2. MATERYAL VE YONTEM

Arastirma Atatiirk Universitesi Ziraat Fakiiltesi Tarla Bitkileri Boliim laboratuvarlarinda 2015 yilinda
yuritillmistir. Calismada farkli kaynaklardan temin edilen 15 kinoa (Chenopodium quinoa Willd.) genotipi
kullanilmustir. Incelemeye alinan materyaller ve baz1 6zellikleri Cizelge 1°de verilmistir.

Cizelge 1. Arastirmada kullanilan kinoa ¢esit/popiilasyonlar1 ve bazi dzellikleri

Cesit/Popiilasyon Geldigi Yer Kabuk Rengi 1000-Tane Ag. (g)
Popiilasyon-Beyaz Peru Beyaz 2,59
Popiilasyon-Kirmizi Peru Kirmizi 2,40
Popiilasyon-Cin Cin Acik kahve 2,43
Popiilasyon-Fransa Fransa Beyaz 2,42
Titicaca Danimarka Beyazimsi-sari 2,69
Q-52 Danimarka Beyazimsi-sari 2,70
Rainbow USA Beyaz 2,58
Read Head USA Beyaz 2,45
Sandoval Mix Ingiltere Krem 1,98
Cherry Vanilla USA Beyaz 2,26
French Vanilla USA Beyaz-krem 2,47
Mint Vanilla USA Parlak beyaz 2,31
Oro de Valle USA Sarimsi-kahve 2,66
Qhaslala Blanca Peru Krem 2,50
Moqu-Arrochilla Peru Beyaz 2,74

Cimlenme donemi tuzluluga dayaniklilik testleri tesadiif parselleri deneme desenine gore dort tekrarlamali olarak,
25+1,0 °C’lik sabit ortam sicaklifina sahip biiylitme kabini igerisinde karanlik kosullarda yiiriitilmiistiir.
Cimlendirme testleri, tabanina iki adet kurutma kagidi yerlestirilen 12 cm ¢apindaki cam petri kutularinda NaCl’iin
0, 100, 200, 300, 400 ve 500 mM konsantrasyonuna sahip soliisyonlar1 kullanilarak yapilmistir (Prado ve ark.,
2000). Kavuzlarindan ayrilmig tohumlar yiizey sterilizasyonu amaciyla énce 7 dakika siireyle %2’lik sodyum
hipoklorit ¢6zeltisinde bekletilip ardindan saf su igerisinde calkalanmigtir. Her bir petri kutusuna yiizey
sterilizasyonu yapilmig 100 adet tohum konularak tizerine 10 ml soliisyon ilave edilmistir (Herrera and Pinto
2009). Deneme siiresince petri kutulari her alti saatte bir kontrol edilmistir. Kok¢iik boyu 2 mm’ye ulagsan tohumlar
¢imlenmis olarak kabul edilip kaydedilerek ortamdan uzaklastirilmistir (Prado ve ark., 2000). G6zlemler 4 giin
boyunca (96 saat) devam etmistir. Cimlendirme denememelerinde ¢imlenme orani (%), %50 g¢imlenmenin
gerceklestigi siire (saat) ve hassaslik indeksi (HI) belirlenmistir (Garcia-Huidobro ve ark., 1982; Foolad and Lin
1997; Elkoca ve ark., 2007; Yildirnm and Giiveng 2006; Giildiiren ve Elkoca 2012). Genotiplerin hassashk
indeksleri Hl= Tuz uygulamasindaki %50 ¢imlenme zamani/kontrol uygulamasindaki %50 ¢imlenme zamani
formiilii yardimiyla hesaplanmigtir. Elde edilen veriler MSTAT-C paket programi yardimiyla varyans analizine
tabi tutulmus ve ortalamalar LSD testi ile karsilagtirilmistir.

3. ARASTIRMA BULGULARI VE TARTISMA
Aragtirmada 96 saat sonunda ¢imlenme oranlarimi gosteren sonuglar Cizelge 2°de verilmistir. Bu sonuglara gore
kinoa genotiplerinin ¢imlenme oranlar1 ¢ok dnemli farklilik gostererek en yliksek %47,3’ten, en diisiik %26,1’¢
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kadar degismistir. Beyaz popiilasyon, Qhaslala Blanca ve Q-52 c¢esidi yiiksek ¢imlenme oranina sahip olurken,
kirmiz1 popiilasyon ve Fransa kokenli popiilasyonlar diisiik ¢imlenme yiizdesine sahip olmuglardir.

Tuzluluk konsantrasyonlarina gore ¢imlenme oranlar ise %0 ile %81,2 arasinda degismistir. Tuzluluk olmayan
kontrol uygulamasinda cesitlerin ortalamasi olarak %81,2 oraninda ¢imlenme belirlenmistir. Cimlendirme
ortamina 100, 200, 300, 400 mM tuz ilave edildigi zaman ¢imlenme oranlart %69,2 60,0 ve 10,6 ve 4,7 oraninda
gerceklesmistir. En yiiksek tuz konsantrasyonunda (500 mM) ise ¢imlenme gerg¢eklesmemistir. Bu calismada
cimlenme orani lizerinde interaksiyon dnemsiz bulunmustur. Bu durum biitiin ¢esitlerin tuz konsantrasyonlarina
benzer tepki gosterdigini ifade etmektedir.

Cizelge 2. Kinoa popiilasyon ve ¢esitlerinin farkli tuz konsantrasyonlarinda ¢imlenme oranlari (%)

Tuz Konsantrasyonu (mM)

Cesit/Pop. Ortalama*
0 100 200 300 400 500

Pop. Beyaz 85,3 76,0 78,3 22,3 22,0 0 473 A
Pop. Kirmmz1 60,6 36,6 45,0 10,6 11,3 0 274 B
Pop. Cin 83,3 74,0 68,0 13,3 50 0 40,6 AB
Pop. Fransa 75,3 52,0 19,3 7,3 2,6 0 26,1 B
Titicaca 88,0 78,6 54,6 0 0 0 36,9 AB
Q-52 98,0 92,6 63,3 0 0 0 423 A
O. Valle 84,0 70,0 58,6 2,0 0 0 35,8 AB
Mint Vanilla 80,6 72,0 72,6 2,0 0 0 37,9 AB
F. Vanilla 81,3 75,3 62,0 15,3 5,0 0 39,8 AB
Rainbow 79,3 60,6 62,6 4,6 0 0 34,5 AB
S. Mix 81,3 74,6 62,6 2,6 0 0 36,9 AB
Red Head 80,6 72,6 62,6 20,6 0 0 39,4 AB
M. Arochilla 83,3 72,6 59,3 0 0 0 35,8 AB
C. Vanilla 78,6 58,6 63,3 22,0 0 0 37,1 AB
Q. Blanca 79,3 71,3 68,0 36,6 25,0 0 46,7 A
Ortalama* 812 A 69,2 B 60,0 C 10,6 D 47E OE 37,6

* Degisik harfle igaretlenen ortalamalar istatistiksel olarak birbirinden farklidir. LSD G: 14.5, T: 5,5, Gx T: -

Farkli tohum 6zellikleri olan ve farkli kaynaklardan temin edilen kinoa materyallerinin farkli oranlarda ¢gimlenmesi
beklenen bir sonugtur. Bu durum yapilan bir¢ok ¢imlendirme ¢alismasinda ortaya konmustur (Ruis-Carrasco ve
ark., 2011; Hirich ve ark., 2012). Koyro and Eisa (2008) da kinoa bitkisinde ¢imlenme oraninin ¢esitlere bagh
olarak degistigini bulmuslardir. Arastirmada kullanilan kinoa materyalleri farkli tohum kabugu kalinliklaria sahip
olmalar1 muhtemeldir. Ayrica farkli ¢esitlerin karanlik veya 1sikli ortama farkli tepki gostermis olabilirler. Bu
durum ¢imlenmenin hizi ve oranina etki yapmis olabilir. Aragtirmada en yiiksek ¢imlenme oranina sahip olan
genotipler beyaz popiilasyon, Q-52 ve Qhaslala Blanca’dir. Bu genotiplerin bin tane agirliklart da genel olarak
yiiksektir (Cizelge 1). Bu durum da ¢imlenme oranina etki etmig olabilir. Aragtirmanin en dnemli amaglarindan
birisi tuzluluk seviyelerinin etkilerini ortaya koymaktir. Nitekim bu arastirmada tuz konsantrasyonlarinin
¢imlenme oram lizerine etkisi ¢ok belirgin olmustur. Cimlenme ortamindaki tuzlar, ortamin osmotik basinci
yiikselterek tohum tarafindan su alinmasini engellemekte veya Na+ ve Cl- gibi iyonlarin toksik etkisinden dolay1
¢imlenmeyi olumsuz yonde etkilemektedir (Essa, 2002). Kinoa her ne kadar bazi kaynaklarda tuzluluga yiiksek
derecede dayanikli tiir olarak nitelendirilse de (Jacobsen, 2003) bu calismada en yiiksek ¢imlenme kontrol
uygulamasinda goriilmiistiir. Bunun sebebi incelemeye alinan kinoa genotiplerinin ve genetik yapilarmin
farkliligindan kaynaklanmis olabilir. Tuzlulugun artmasiyla ¢imlenme orani azalmig, 500 mM tuzlulukta
¢imlenme 0 seviyesine inmistir. 182 farkli kinoa genotipini 3 farkli tuz konsantrasyonunda inceleyen Gomez-
Pando ve ark., (2010) da benzer sonuglar bulmuslardir. Panuccio ve ark., (2014) Titicaca ¢esidiyle yapmis oldugu
calismada tuzlulugun artmasi ile ¢imlenme oranmin azaldigmi fakat bu azalmanin ¢ok yavas oldugunu
belirlemislerdir. Jacobsen (2003) ise ¢imlenmenin en fazla 40 mS/cm tuzluluk seviyesine kadar devam ettigini
bildirmistir.

Arastirmada kullanilan kinoa genotiplerinin farkli tuz konsantrasyonlarinda ¢imlenme siiresi Cizelge 3’de
verilmigtir. Elde edilen sonuclara gore ¢esitlerin ¢imlenme siireleri farklilik géstermistir. Cimlenmesi en ¢cabuk
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olan ¢esit 19,7 saat ile Moqu Arrochilla ¢esidi olmustur. Titicaca ve Q-52 ¢esitleri de ¢imlenmeleri hizli olan
¢esitlerdir. En uzun ¢imlenme siiresi ise 39,7 saat ile Cin kaynakli popiilasyonda goriilmiistiir.

Farkli tuz konsantrasyonlarinda ¢imlenmeye birakilan kinoa ¢esitleri farkli siirelerde ¢imlenmislerdir. Tuz
uygulamalarinin ¢imlenme siiresi lizerinde genel olarak geciktirici etkide bulundugu gozlemlenmistir. Tuzun
bulunmadig1 kontrol ortaminda g¢imlenme siiresi 31,4 saatte gerceklesirken, tuz konsantrasyonun artmasiyla
¢imlenme siiresi 47,7 saate kadar uzamistir. 300 mM seviyesinde ise Titicaca, Q-52 ve Moqu-Arrochilla
gesitlerinin ¢imlenmeleri durmustur (Cizelge 3). Kontrol ve 100 mM tuz konsantrasyonundaki ¢gimlenme siireleri
benzerlik gosterirken tuzluluk derecesi arttik¢a, ¢imlenme siireleri uzamigtir. 500 mM tuz konsantrasyonunda
¢imlenme olmadigi i¢in ¢imlenme siiresi 0 olarak yazilmis ve gruplandirmaya dahil edilmemistir (Cizelge 4.3).

Cizelge 3. Kinoa popiilasyon ve gesitlerinin farkli tuz konsantrasyonlarinda ¢gimlenme siireleri (saat)

Tuz Konsantrasyonu (mM)

Cesit/Pop. Ortalama*
0 100 200 300 400 500
Pop. Beyaz 32 32 46 38 42 0 31,7BC
Pop. Kirmiz1 30 28 38 54 44 0 32,3BC
Pop. Cin 32 38 56 58 57 0 39,7A
Pop. Fransa 32 32 36 40 44 0 30,7C
Titicaca 36 38 50 0 20,7E
Q-52 38 34 54 0 210E
Oro de Valle 34 34 50 60 0 29,7CD
Mint Vanilla 28 28 42 48 0 0 22,8 DE
F. Vanilla 30 30 56 56 60 0 37,8 AB
Rainbow 28 34 42 42 0 0 24,3 DE
S. Mix 32 32 58 60 0 0 30,3C
Red Head 26 38 52 56 0 0 28,7CD
M. Arochilla 36 36 46 0 0 0 19,7E
C. Vanilla 30 36 56 57 0 0 29,1CD
Q. Blanca 28 24 34 32 45 0 26,4 CDE
Ortalama* 314C 329C 47,7 A 40,1 B 195D 0 28,6

* Degisik harfle isaretlenen ortalamalar istatistiksel olarak birbirinden farkhidir. LSD G: 7,0, T: 40G x T: -

Cesitlerin ayn1 ortamda farkli siirelerde ¢imlenme gergeklestirmeleri genetik 6zelliklerinden kaynaklanan bir
sonugtur (Adolf ve ark., 2012). Ciinkii tohum kabugu kalinliklarinin veya sertliginin farkli olmasi su alip
¢imlenmenin baglamasii kolaylastirmakta veya zorlastirmaktadir. Bu da ¢imlenme siiresinin uzunluguna etki
etmektedir. Ayn1 zamanda tohumun biinyesinde ¢imlenme esnasinda meydana gelen biyokimyasal olaylarin hizi
da genetik yapi ile iligkili olabilir. Tuzlulugun ¢imlenmeyi geciktirmesi ise biitiin bitki tiirlerinde goriilebilen bir
olaydir. Ciinkii ¢imlenme esnasinda tohumun ortamdan su alabilmesi gerekir. Eger ortamdaki su potansiyeli diisiik
ise tohum su alamayacak ve ¢imlenme baglayamayacaktir ya da daha yavas seyredecektir. Elkoca ve ark., (2007)
su potansiyeli azaldik¢a nohutta ¢imlenmenin geciktigini belirlemislerdir. Bu durum bagka bitki tiirleri ile yapilan
caligmalarda da rapor edilmistir (Kirtok ve ark., 1994; Kaya ve ark., 2005; Giildiiren ve Elkoca 2012). Ancak baz1
bitkiler bu asamada sahip olduklart bazi mekanizmalarla dayaniklilik goésterebilmektedirler. Yapilan bazi
¢aligmalar kinoanin da bdyle bir dayanikliliga sahip oldugunu ileri siirmektedir. Nitekim ¢aligmamizda da diisiik
tuz konsantrasyonlarinda ¢imlenme siiresinin ¢ok fazla degismedigi goriilmiistiir. Koyro and Eisa (2008) kinoanin
Hualhuas ¢esidinde hafif tuzlu ortamlarda ¢imlenmenin hizlandigini belirlemislerdir. Fakat artan tuzluluk su
alimini engelledigi i¢in ¢imlenme siiresini uzatmis, 500 mM seviyesinde ise ¢imlenmeyi tamamen durdurmustur.
Fooland and Lin (1997) farkl iilkelerden temin edilmis 42 domates ¢esidinde ¢imlenmenin genetik yapiya bagh
oldugunu, tuzlu sartlarda ¢imlenme siiresi ve hassaslik indeksinin gesitler arasinda degistigini belirlemislerdir.

Farkli kaynaklardan temin edilmis 15 farkl kinoa genotipinin farkli tuz konsantrasyonlarinda ¢imlenme hassaslik
indeksi tizerinde ¢esit ve tuzluluk konsantrasyonlar1 p<0,01 ihtimal seviyesinde 6nemli etki yapmis ve bunlara ait
interaksiyon da onemli bulunmugtur (Cizelge 4). Calismada incelenen kinoa genotiplerinin ¢imlenme hassaslik
indeksleri 1,43 ile 2,48 arasinda degismistir. Hassasiyeti en fazla olan g¢esit Qhaslala Blanca (2,48) olurken; Q-52
(1,43), Cin popiilasyon (1,47) ve Rainbow (1,48) hassasiyeti en diisiik genotipler olmuslardir. Sandoval Mix,
kirmiz1 popiilasyon, Red Head ve Cherry Vanilla hassasiyetleri nispeten diigiik olan diger materyallerdir.
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Tuzluluk konsantrasyonlarina gore ¢imlenme hassaslik indeksleri 0 mM’den 400 mM’a kadar sirasiyla 1,00, 1,23,

2,18, 2,80 ve 3,49 olarak hesaplanmistir. Tuzluluk arttikga kinoanin ¢imlenmeye hassasiyet gosterdigi
goriilmektedir. Bu hassasiyet degerlerinin her biri ayr1 bir istatistik grubunu olusturmuslardir. 500 mM’da
cimlenme olmadig i¢in O olarak kaydedilmis ve harflendirmeye dahil edilmemistir.

Cizelge 4. Kinoa popiilasyon ve gesitlerinin farkli tuz konsantrasyonlarinda ¢gimlenme hassaslik indeksi degerleri

Tuz Konsantrasyonu (mM)

Cesit/Pop. Ortalama*
0 100 200 300 400 500**
Pop. Beyaz 1,00 2,00 2,00 4,00 4,30 0 2,22 AB
Pop. Kirmizi 1,00 1,30 1,53 3,00 3,00 0 1,64 D-G
Pop. Cin 1,00 0,90 1,73 2,17 3,00 0 1,47 FG
Pop. Fransa 1,00 1,67 2,67 3,33 4,00 0 2,11 BC
Titicaca 1,00 1,00 2,33 3,00 4,00 0 1,89 CD
Q-52 1,00 0,70 1,90 2,00 3,00 0 1,43 G
Oro de Valle 1,00 1,00 2,83 3,50 4,00 0 1,81 DE
Mint Vanilla 1,00 1,17 2,00 2,50 3,83 0 1,75 DEF
F. Vanilla 1,00 0,90 2,40 2,70 3,50 0 1,75 DEF
Rainbow 1,00 0,70 1,70 2,50 3,00 0 1,48 FG
S. Mix 1,00 1,00 1,97 2,50 3,00 0 1,58 EFG
Red Head 1,00 0,90 1,90 2,17 3,17 0 1,53 EFG
M. Arochilla 1,00 1,10 2,33 2,57 3,33 0 1,73 DEF
C. Vanilla 1,00 1,47 1,90 2,43 3,17 0 1,66 D-G
Q. Blanca 1,00 2,70 3,50 3,63 4,00 0 2,48 A
Ortalama* 1,00 E 1,23D 2,18C 2,80B 349 A 0 2,23

* Degisik harfle isaretlenen ortalamalar istatistiksel olarak birbirinden farklidir. ** %50 ¢imlenme olmadigi i¢in hesaplanmamustir
(asir1 hassasiyet). LSD G: 0,28, T: 0,17, G x T: 0,62

Cesitlerin tuzluluk konsantrasyonlarina gosterdikleri tepki incelendiginde farkli sonuglar oldugu ve bunun da
onemli bulundugu goriilmektedir (Cizelge 4). Genel olarak genotiplerin hassasiyet degeri tuzluluk konsantrasyonu
arttikca yiikselmistir. Fakat Cin popiilasyon, Q-52, French Vanilla, Rainbow ve Read Head ¢esitlerinde 100 mM
tuz konsantrasyonunda, kontrol konsantrasyonu olan 0 mM’a gore hassaslik indeksi daha diigiik bulunmustur. Bu
durum interaksiyonun 6nemli ¢ikmasinin sebeplerindendir. Bu 6rnekte de goriildiigli gibi genotiplerin tuzluluk
derecelerine verdikleri tepkiler farklilik gostermistir.

Bitkilerin ¢evresel stres kaynaklarina gosterdikleri tepkiler genotiplere bagli olarak degisiklik gosterebilir. Bu
durum cinsler, tiirler hatta ayni tiir igerisinde varyeteler arasinda da goriilmektedir (Fooland and Lin, 1997).
Nitekim bu c¢aligmada da kinoa genotiplerinin ¢imlenme hassaslik indeksleri farklilik gostermistir. Cin
popiilasyonu, Q-52 ve Rainbow hassasiyeti en diisiik olan g¢esitlerdir. Zaten bu ¢esitlerin ¢imlenme siireleri genel
olarak daha kisa bulunmustur (Cizelge 3). Hassasiyet indeksi en yiiksek olan Qhaslala Blanca ise en uzun siirede
¢imlenen gesittir. Bu sonuglara gore ¢imlenme déneminde tuzluluga en dayanikli genotiplerin Cin popiilasyonu,
Q-52 ve Rainbow; en hassas ¢esidin ise Qhaslala Blanca oldugu sdylenebilir. Cesitlerin ortalamasi olarak tuzluluk
seviyesi arttik¢a ¢cimlenme hassaslik indeksi artmistir. Bu durum artan tuzlulugun ¢imlenme siiresini uzatmasindan
kaynaklanmistir. Ancak bazi ¢esitlerde hafif tuzluluk konsantrasyonlarinda (100 mM) kontrolden daha diisiik
hassasiyet bulunmustur. Cin kaynakli popiilasyon, Q-52, French Vanilla, Rainbow ve Read Head ¢esitlerinde bu
durum goriilmektedir. Bu sonuglar kinoanin tuzluluga dayaniklilik gostermesinin sebeplerinden birisini otaya
koymaktadir. Bazi ¢esitler hafif tuzlu ortamlarda daha ¢abuk ve daha fazla ¢cimlenebilmektedirler. Ancak bu durum
biitiin genotiplerde goriilmeyip bazilarinda ortaya ¢ikmaktadir. Bu da tuzluluk konusunda yapilacak ¢alismalarin
tiir igerisinde biiyiik varyasyonlar gosterdigini, bu durumun arastirmacilara 6énemli firsatlar sundugunu ortaya
cikarmaktadir. Ayni tiire giren genotiplerin tuzlu ortamdaki ¢imlenme performanslari arasinda 6nemli farklar yer
almakta ve bu durum ¢imlenme doéneminde tuza dayanikli genotiplerin belirlenmesine imkan saglamaktadir
(Elkoca ve ark., 2003).

4. SONUC VE ONERILER
Farkli tuz konsantrasyonlarinda kinoanin ¢imlenmesinin incelendigi bu ¢alismasinda tuzluluk derecesine ve
genatiplere bagl olarak ¢imlenme orani, ¢cimlenme siiresi ve hassaslik indeksi degisiklik gostermistir. Artan
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tuzluluk seviyesi ¢imlenme oranini diigiirmiig, ¢imlenme siiresini uzatmistir. Cimlenme déneminde tuzluluga
hassasiyeti en yiiksek olan genotip Qhaslala Blanca ve beyaz popiilasyon olurken, en az hassasiyet Q-52 ¢esidinde
belirlenmistir. Dayaniklilik gosteren Q-52 ¢esidi tuzlu topraklardaki yetistiriciliklerde tercih edilmelidir. Ayrica
yeni hatlarin gelistirilmesinde bu ¢esit genetik kaynak olarak degerlendirilebilir.
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Abstract: Leptin is a hormone which produces 16 kDa protein predominantly expressed in adipose tissue. Leptin
gene has pleiotropic effects on several functional traits such as milk yield, carcass and meat quality, growth, feed
intake and fertility. Therefore, this study was performed to identify single nucleotide polymorphism of bubaline leptin
gene in Anatolian buffaloes. In this study, 513 bp of leptin DNA fragment was amplified. A PCR-RFLP analysis was
used to identify bubaline leptin gene T1131G polymorphism. Ddel restriction enzyme was used to genotype bubaline
leptin gene T1131G polymorphism in Anatolian buffaloes. The analysis revealed TT, GT and GG genotypes in
Anatolian buffaloes. Allele frequencies of T and G were found 0.478 and 0.521, respectively. This study is the first
report of identification of bubaline leptin gene T1131G polymorphism by using PCR-RFLP method in Anatolian
buffaloes.

Keywords: Leptin, Anatolian Buffalo, SNP, PCR-RFLP

PCR-RFLP Metodu Kullanilarak Manda Leptin Geni Polimorfizminin Anadolu
Mandalarinda Karakterizasyonu

Oz: Leptin yag dokusunda agirlikli olarak ifade edilen 16 kDa protein iireten bir hormondur. Leptin geni, siit verimi,
karkas ve et kalitesi, biiylime, yem tiiketimi ve lireme gibi ¢esitli fonksiyonel ozellikler {izerine pleotropik etkilere
sahiptir. Bu nedenle, bu arasgtirma Anadolu mandalarindaki manda leptin geninde tek niikleotid polimorfizmini
belirlemek amaciyla yapilmigtir. Calismada, Leptin geninde 513 baz ¢iftlik bir bélge ¢ogaltilmistir. 513 baz giftlik
fragment igerisinde T1131G polimorfizmini belirlemek tizere PCR-RFLP yontemi kullanilmistir. Anadolu
mandalarinda manda leptin geni T1131G polimorfizminin belirlenmesi i¢in Ddel restriksiyon enzimi kullanilmigtir.
Yapilan PCR-RFLP analizi sonucunda ele alinan Anadolu mandalarinda TT, GT ve GG genotipleri belirlenmis ve T
ve G allel frekanslar sirasiyla 0.478 ve 0.521 olarak bulunmustur. Bu ¢alisma, Anadolu mandalarinda PCR-RFLP
yontemi ile manda leptin geni T1131G polimorfizminin tanimlanmasina iligkin ilk ¢caligma sonuglaridir.

Anahtar Kelimeler: Leptin, Anadolu mandasi, SNP, PCR-RFLP

Please cite this paper as follows / Liitfen asagidaki sekilde atif yapimz:

Kaplan, S., 2018. Characterization of Bubaline Leptin Gene Polymorphism in Anatolian Buffaloes By Using PCR-
RFLP Method. Alinteri Journal of Agriculture Sciences, 33(1): 93-97

1. INTRODUCTION

Molecular genetics is a significant tool for characterization of genes and identification of genetic variations of
individuals. However, substantial developments have been occured in molecular genetics in the last past few
decades. Following these developments, there have been great interest for using molecular markers in livestock
breeding programs. Therefore, using molecular data in breeding programs have made great contribution not only
to improve efficiency and adaptability to environmental conditions but also to continue genetic diversity of
livestock animals (Dekkers, 2002; Naqvi, 2007).

Cattle breeds have been widely studied in animal genetics studies due to their economic affects on agricultural
economy. And the main concerns of these studies are to identify genetic markers associated with economical
important traits in cattle. Therefore, many significant genetic marker such as Leptin (Buchanan et al., 2003),
DGATL1 (Grisart et al., 2002), Growth hormone (Hgj et al., 1993), IGF1 (De la Rosa Reyna et al., 2010),
Calpastatin (Schenkel et al., 2006), Myostatin (Grobet et al., 1997) FABP3 (Cho et al., 2008) have been reported
in dairy and beef cattle. However, buffalo and cattle have strong genotypic and phenotypic similarities. And,
these species are the members of subfamily of Bovinae (Scherf, 2000; Bondoc, 2013). Surprisingly, there were
very limited genetic study about identification of genetic markers associated with economical important traits in
buffalo breeds.
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Water buffaloes are divided two distinct classes called as the river and swamp buffalo. The river buffalo is
generally raising for milk production distributed in Indian sub-continent. And the swamp buffalo which is
distributed in South East Asia is raising for farming purposes (Cockrill, 1981; Albarella et al., 2017). Anatolian
buffaloes are originated from Mediterranean type buffaloes which are subgroups of water buffaloes. Anatolian
buffaloes are mainly distributed middle of Black Sea, North of Middle Anatolia and Thrace region. The
morphological characteristics of the Anatolian buffaloes are the black in colour, frequent white switch, long hair,
138 cm height and 200-500 kg body weight (Borghese and Mazzi, 2005; Soysal et al., 2007).

Leptin is a hormone which produces 16 kDa protein predominantly expressed in adipose tissue (Friihbeck,
2001). Leptin gene was first clonned in human and mouse in 1994 (Zhang et al., 1994). Leptin gene has
pleiotropic effects on several functional traits such as milk yield (Komisarek et al., 2005), carcass and meat
quality (Schenkel et al., 2005), growth (Kulig and Kmie¢, 2009) feed intake (Lagonigro et al., 2003) and fertility
(Clempson et al., 2011). Buffalo leptin sequence have significant homology with Ovis aries, Bos taurus, Capra
hircus, Bos indicus and Homo sapiens as 99%, 97%, 98%, 97% and 80% respectively. (Datta et al., 2012).
Therefore, genetic characterization of Buffalo leptin gene can also provide valuable informations for other
species. So, the main aim of this study was to characterise the leptin gene polymorphism in Anatolian buffaloes.

2. MATERIAL AND METHODS

Tissue Samples

A total of 70 Anatolian Buffalo muscle tissue samples were collected after slaughtering and stored at -20 °C in a
deep freezer until molecular genetic studies are performed.

DNA isolation and amplification

The genomic DNA was isolated within the muscle tissue using the GeneMatrix tissue DNA purification kit
(Eurx, E3551) as the manufacturer’s instructions. The primer pair (Table 1) amplifying the 513 bp DNA
fragment (containing the exon 2 and part of the intron 1, intron 2) was designed using the Primer 3 (NCBI)
program PubMed (accession AH013754.2). PCR amplifications were performed with the PCR master mix
(Thermo, K0171) in accordance with the manufacturer's instructions. The PCRs were carried out in volumes of
25 pl using; 12,5 pl Per Master Mix, 50 ng (5 pl) genomic DNA, 1 pl (5 pmol) each primer, and the rest was
ddH20. The amplification was performed at 95 °C for 3 min, followed by 35 cycles at 95 °C for 30 sec,
annealing at 66 for 30 sec, 72 °C for 45 sec and a final extension of 72 °C for 10 min on T100 Thermal Cycler
(Biorad). The PCR products were subjected to electrophoresis on 2 % agarose/ethidium bromide gel (AgaO03R,
Bioshop, Canada) in 1x TBE buffer (TBE-001, New Bioscience). Gels were visualized under UV light and
documented in WGD30S Molecular Imager apparatus (Wisd).

Table 1. Primer pair

Primer Code Primer Sequence
Lep F TCATGCCCTGGCTTACTGC
Lep R AGGCTGCACAGCTTCCTC

PCR-RFLP analysis

For Lep/Ddel genotyping, 20 ul of PCR product were digested with 0,5 pl (5 U) of Ddel (R0175S-New England
Biolabs) restriction enzymes at 37°C for 6 hours. Ddel enzyme cuts the T allele, not the G allele. This enzyme
was detected using the NEBcutter V2.0 program (Biolabs). The restriction fragments were subjected to
electrophoresis on 2% agarose/ethidium bromide gel in 1x TBE buffer. Gels were visualized under UV light and
documented in WGD30S Molecular Imager apparatus (Figure 1). Restriction enzyme, the size of PCR products
and genotypes are given in Table 2.

Table 2. Restrictions enzyme, PCR product and genotypes

Restriction Restriction Product
Gene PCR Products (bp) Enzyme (bp) Genotypes
297, 216 TT
LEP 513 Ddel 513, 297, 216 GT
513 GG
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Figure 1. The restriction products on agarose gel electrophoresis.

Statistical Analysis
In this study, the Chi-square test was used to determine whether genotype frequencies of all polymorphism were
in Hardy Weinberg equilibrium estimated by (Yeh et al., 1999).

3. RESULT AND DISCUSSION

This study was aimed to identify the bubaline leptin gene polymorphism rs119028128 (T1131G) in Anatolian
buffalo breeds (accession GenBank). Therefore, the 513 bp DNA fragment (containing the exon 2 and part of the
intron 1 and intron 2) of bubaline leptin gene in Anatolian buffaloes were amplified. And this PCR product was
genotyped with PCR-RFLP method by using Ddel restriction enzyme. In the current study, three genotypes were
identified by using PCR-RFLP method (GG, GT and TT) in Anatolian buffaloes. The allele frequencies of
Lep/Ddel polymorphism were calculated according to Hardy-Weinberg equilibrium. Statistical analysis revealed
that the bubaline leptin gene polymorphism rs119028128 (T1131G) was not in agreement with Hardy Weinberg
equilibrium in Anatolian buffaloes (P<0.05). (Table 3). It is estimated that inbreeding, population size and
structure may be the reasons of this deviation.

Table 3. Statistic analysis of bubaline leptin gene (T1131G) loci in Anatolian buffaloes
Heterozygosity

Loci Allele Frequencies Observed H. Expected H. Chi-square

T1131G 0.478 (T) 0.521 (G) 0.1286 0.5027 39.334874°

Ly %0051 3,84 test of Hardy-Weingberg equlibrium, S; Deviation from Hardy-Weinberg equlibrium is significant

In the current study, allele frequencies of T and G (leptin T1131G polymorphism) in Anatolian buffalo were
determined as 0.478 and 0.521, respectively. However, there was only one study about bubaline leptin gene
(T1131G) polymorphism in buffalo breeds (Orru et al., 2007). Orru et al. (2007) reported bubaline leptin gene
T1131G polymorphism allele frequencies of T and G in Italian and Egyptian Buffaloes (0.360-0.640),
respectively. This result is in agreement with the current study. The researchers were also revealed eleven single
nucleotide polymorphisms (G3333A, C1221T, G3195A, C1221T, G3434A, T1015C, C1071T, G1072A,
T1081C, T1143C, T1145G) in ltalian and Egyptian buffalo breeds. In Mehsana buffalo, Jhala et al. (2009)
determined three SNP in the nucleotide positions of 42, 44 and 250 of exon 3 of bubaline leptin gene. Tanpure et
al. (2012) stated that there were five SNP (98, 111, 172, 209. 266) in intron 1 region of bubaline leptin gene in
Mehsana buffalo. In swamp and river buffalo, the researchers reported a SNP (137(G/A)) in the promoter region
and two SNP the nucleotide positions of (276 and 384) exon 3 region of bubaline leptin gene (Vallinoto et al.,
2004). Scata et al. (2012)studied the 5' flanking and exon 1 region of bubaline leptin gene in Mediterranean
Italian water buffaloes. They determined eight polymorphism in nucleotide positions of A83G, A90G, A121G,
G256T, A283G, G959T, A1010C, G1254A. Adikari, (2006) studied the intron region of leptin and detected the
polymorphic sites at position 11, 365, 369 and 371 in Murrah buffaloes. There were also several reports related
to the single nucleotide polymorphisms in different regions of the leptin gene in cattle breeds. Schenkel et al.
(2005) have genotyped 1111 crossbred bulls to identify the variations of leptin gene. They reported five SNPs
(UASMS1, UASMS2, UASMS3, E2JW, E2FB) in exon 2 and promoter region of leptin gene. The other study
researchers reported two new mutations in exon 2 of bovine leptin gene that caused Alanine-Valine and
Glutamine-Arginine aminoacid substitution (Haegeman et al., 2000). Lagonigro et al. (2003) studied the exon 2
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and exon 3 region of bovine leptin gene. They demonstrated five polymorphism in these region. And the
polymorphism in exon 2 (the nucleotide position at 252) have been found significantly associated with feed
intake. Konfortov et al. (1999) indicated that there were twenty single nucleotide polymorphism in 1788 bp
sequence of bovine leptin gene. Liefers et al. (2003) investigated the exon 2 and exon 3 region of bovine leptin
gene in Holstein cattle. And four polymorphic site (R4C, A59V, RFLP1, BM1500) of bovine leptin gene have
been identified in this study.

4. CONCLUSION

The main goal of animal genetic studies are to identify genetic markers associated with the economically
important traits of livestock animals. Therefore, candidate gene researches are providing new insights for animal
genetic studies. Leptin gene has many important biological functions that effects the economically important
traits of livestock animals. Oving to having key biological features leptin is one of the most significant candidate
gene for animal genetic studies. Using candidate genes such as leptin in animal breeding programs not only can
provide opportunity to select the animals in early age but also increase the accuracy within breeding value
estimation of animals. Therefore, this study was designed to reach new genetic information related to bubaline
leptin gene in Anatolian buffaloes. Taken together, this study was firstly identified the bubaline leptin gene
T1131G polymorphism in Anatolian buffaloes.
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Abstract: In this study, chitin was chemically extracted from the crayfish (Astacus leptodactylus) shells.
Deproteinization, demineralization and decolorization processes were applied to obtain chitin. In order to
determine characterization of the chitosan; yield, moisture and ash contents, degree of deacetylation, colour
properties, Fourier Transform Infrared Spectroscopy (FTIR) and Scanning Electron Microscopy (SEM)
analyses were applied. The deacetylation degree of chitin from crayfish shells was found as 25.67%
detected by elemental analysis. L*, a*, b*, chroma, hue and whiteness in color properties of crayfish chitin
were measured. The chemical composition of crayfish chitin was characterized with FTIR analysis. SEM
analysis of shells and chitin samples were obtained and compared at different magnification. The findings
of the present study are important to obtain the chitin from unevaluated crayfish wastes.
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1.INTRODUCTION

Astacus leptodactylus belonging to Astaciadea family is a crustacean species with high economic value, originally
from Turkey and has a wide distribution area ranging from Ukraine to Southwestern Russia, Iran, Kazakhstan,
Belarus, Slovakia, Bulgaria, Romania and Hungary (Erol et al., 2010). A. leptodactylus, which is, most known as
“Turkish crayfish”, is a native freshwater crayfish species that can be found in Turkey (Harlioglu, 2004). Nearly
80% of crayfish comprises wastes (Hunner, 1994). The content of shell in the wastes is 40% calcium carbonate,
30 % protein and 30 % chitin (Ghannam et al., 2016). Preliminary data show that the crayfish shell, might have
peculiar physicochemical properties, possibly providing polymers that are different from, or superior to the
obtained from other crustacean wastes (No et al., 1989). Chitin, poly- [B- (1,4) -2-acetamide-2-deoxy-B-D-
glucopyranose] is the second most abundant polymer after cellulose (Deshpande, 1986). The main difference
between cellulose and chitin in terms of their structure is the presence of acetamido group replacing hydroxyl
group in the C2-position in chitin. Chitin has low solubility and reactivity as cellulose. Chitin can be obtained from
the cell walls of crab, shrimp, lobster and sea zooplankton, insect cuticle and some fungi (Aspergillus niger and
Agaricus bisporus) (Tan et al., 1996; Shiau and Yu, 1999; Rabea et al., 2003; Kiigiikgiilmez et al., 2011). Chemical
and biological methods are used in extracting chitin from crustacean wastes. In both methods, the production of
chitin from crusts usually consists of three basic stages, being deproteinization, demineralization and
decolorization. All of these stages affect the physicochemical properties of the chitin to be obtained.

The number of studies on the properties of chitin is limited although there are a good number of studies on chitosan
extraction and characterization in both Turkey and the world. Therefore, this study aims to obtain chitin from
crayfish crust wastes separated as waste in Turkey and to determine some properties of chitin.

2.MATERIALS AND METHODS

Materials

Shell materials were obtained from the wastes of crayfish (Astacus leptodactylus). The samples were put in ice to
store during transportation to the laboratory. Shells were completely separated from the crayfish samples, washed
in pure water and dried at 60°C.

Chitin preparation

Chitin from the crayfish shells was extracted by the method of Fernandez-Kim (2004) with some modifications.
Deproteinization, demineralization and decolorization process were carried out for chitin extraction, respectively.
Deproteinization and demineralization steps were carried out with 3.5 % NaOH at 65°C for 2h and 1 N HCI at
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room temperature for 7 h, respectively. For decolorization, the chitin residue was treated with 10:1 H,O»/HCI and
dried.

Characterization of chitin

The yield, moisture and ash contents

The percentage of the yield of chitin was calculated by comparing the weight measurements of the raw material to
the chitin obtained after treatment. Yields were calculated as follows:

Yield of chitin (%) = (Extracted chitin (g)/Crayfish shells (g)) x100 Q)

The moisture was determined after drying samples at 103°C for 4 h, and ash content was determined by heating at
550°C for 20 h.

Determination of the deacetylation degree

Elemental analysis

Eurovector (EA-3000 Single) elemental analysis apparatus was used to determine the amount of C, H and N in
chitosan. In this case, samples were heated to a temperature of 1000°C and approximately 2 mg of chitin was
placed inside a silver capsule and dropped into the CHNS-932 furnace, where it was completely combusted. The
deacetylation degree was calculated based on the following equations.

D C/N — 5.145 00
A=§861—5.145 °1

)

Colour measurement
The chitin was put in a transparent petri dish. Colour of chitin was measured using a Hunter lab (Hunter Associates
Laboratory, Inc., Reston, VA, USA) which was standardized with a calibration white and black plate. Results were
recorded as L*(lightness), a*(redness), b*(yellowness). Chroma, hue and whiteness values of the sample were
calculated based on the following equations (Seo et al., 2007).

Chroma = (a*? + b*?)12

Hue = Arctan (b*/a*)

Whiteness= 100- [(100-L*)? +a*2 + p*?]\2

Fourier Transform Infrared Spectroscopy (FTIR)
Chitin previously was dried in oven at 90°C and the infrared spectrum (IR) characterization was performed in a
Bruker Spectrometer (Alpha Platinum, ATR), in the region 3-4000 cm™.

Scanning Electron Microscopy (SEM)

The dried chitin was initially coated with Gold-Palladium (Au/Pd) with automatic coating machine (Cressington
Sputter Quater 108 Auto). SEM characterization was carried out using a FEI (Quanta FEG 250 model) type
instrument in vacuum environment. Images of the samples surfaces were recorded at different areas and
magnifications.

3.RESULTS AND DISCUSSION
The yield, moisture, crude ash and deacetylation degree values of the chitin extracted from the crayfish shells are
given in Table 1.

Table 1. The physicochemical properties of the chitin extracted from the crayfish shells

Parameters %

Yield 26.44+2.18
Moisture 4.81+0.62
Crude ash 0.86+0.08
Deacetylation degree 25.67+1.21

mean + standard deviation of triplicate determinations

The yield was calculated for chitin extracted from crayfish. The yield value of chitin was determined as 26.44%.
The production stages of chitin are deproteinization, demineralization and decolorization, respectively. In a similar
study conducted with crayfish, it was determined that the initial application of the demineralization process in the
production of chitin is better in terms of efficiency. It has also been reported that decolorization stage reduces yield
(Rout, 2001). Similarly, it has been reported that the yield of crayfish chitin is 25.70% (Ghannam et al., 2016) and
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16.7-18.8% (Fernandez-Kim, 2004). Chitin yield was found higher in the results of the present study. This finding
results from the different methods, reaction times and temperatures used in the studies. Abdou et al (2008) reported
that the chitin content in crayfish ranging about 20-21% warrants its use as an economic way of producing chitin
on an industrial scale.

Moisture and crude ash contents of the chitin are found to be 4.81 and 0.79% respectively. In a similar study, Rout
(2001) reported moisture values in the range of 2.9-5.3% and ash values in the range of 0.24-0.81% in crayfish
chitin obtained through different methods. Also it was reported that higher moisture (6.8 %) and crude ash (4.88%)
values in commercial chitin.

The deacetylation degree is determined by two different methods (titration and elemental analysis). In this study,
the deacetylation level was calculated in accordance with the element analysis results. In the element analysis
results, C value was 45.14; N value was 7.06 and the H value was 6.39 and the deacidification level was calculated
as 25.67%. In fact, deacetylation degree indicates the ratio of the amount of deacetylated N-acetyl-D-glucosamine
units to total unit number. The deacetylation value of the chitin at the beginning is very low because deacetylation
took place after the chitin extraction had been performed. No et al. (1989) reported a lower level of deacetylation
(7.5%) in crawfish chitin compared to the present study.

The colour measurements of chitin extracted from crayfish shells are given in Table 2.

Table 2. Colour values of chitin extracted from the crayfish shells

Parameters

L* 63.47+0.42
a* 8.35+1.38
b* 16.44+1.54
Chroma 18.45+1.95
Hue 1.10+0.04
Whiteness 59.15+1.46

mean + standard deviation of triplicate determinations

In colour measurements, chroma, hue and whiteness values were calculated in addition to L* (lightness), a*
(redness) and b* (yellowness) values. In the present study, high a* and b* values were detected. In a similar study,
the L* value of the crayfish chitin obtained by different methods was reported between 44-64.8; a* value between
1.9-8.2, b* value between 4.6-9.4, chroma value between 6.8-11.1 and hue value between 31.6-76.8 (Rout, 2001).
In addition, the same author found that the colour values of commercial chitin obtained crab were similar to the
present study. Yen et al. (2009) reported similar L* (62.4), b* (14.7) and whiteness (59.6) values in purified crab
chitin. The most important parameters in the formation of color are shell source and decolorization method.
Figure 1 presents the FTIR spectrums of the chitin extracted from crayfish shells. To detect the chitin structure,
Fourier Transform Infrared (FTIR) spectroscopy was applied.
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Figure 1. FTIR of chitin extracted crayfish shells

According to FTIR analysis of the chitin obtained from crayfish shells, the peaks between 400 cm™ and 678 cm
are called "fingerprint peaks". The bonds representing the C2-position (C = O) of the glucosamines from the main
groups of the compound were found at 1004 cm*. Absorbance peaks representing C-O-C bonds with ring structure
were found at 1152 cm!; absorbance peaks of the C-CHz and CH, groups were at 1374 cm; absorbance peaks
indicated as stretching vibration peak in CH, group were at 1454 cm™; peaks of C=0-C-N bonds were at 1515

cm. In addition, peaks belonging to OH bonds belonging to hydroxyl groups between 2923 cm™ and 3300 cm*
were detected.

The SEM images of crayfish shells and chitin with various magnifications are presented in Figure 2 and Figure 3.

Figure 2. SEM images of crayfish shells (A: 5000x, B: 10000x, C: 20000x, D: 40000x)
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Figure 3. SEM images of chitin extracted from crayfish shells (A: 5000x, B: 10000x, C: 20000x, D: 40000x)

SEM analysis gives information about the surface structure of the material (roughness, homogeneity, folds, layer
and pore structure). In this study, images of chitin with different magnification values such as 5000x, 10000x,
20000x and 40000x were obtained after the chitin was obtained at the end of demineralization, deproteinization
and decolorization processes prior to the processing crayfish shells. When the obtained images are morphologically
evaluated, it can be seen that the surface of the crude shell material is perforated and has a smoother structure. As
presented in Figure 2, it is seen that the protein, minerals and colouring materials within the body of the crude
shell material cover the filamentous structure seen in chitin and therefore, there is a smooth structure. As presented
in Figure 3, this filamentous structure is clearly seen with the removal of the protein, minerals and colouring
substances in the chitin material.

4.CONCLUSION

This study examined the extraction of chitin from crayfish (A. leptodactylus) shell wastes. It was found that
crayfish could be a commercial source of chitin. With the advancement of shellfish processing technology, the
evaluation of crustacean waste has become a very important issue. Crustal wastes, which cannot be assessed in the
aquaculture processing factories in Turkey, have great potential. The assessment of these wastes is a very important
issue for both the aquaculture and other industries. While there are many international studies on crayfish and other
crustacean wastes to be assessed in different fields and used to bring an economic income, the number of studies
related to the subject is limited in Turkey. To this end, the present study, which focuses on crayfish shell wastes
separated as wastes in Turkey, will be a pioneer for many other crustacean wastes for chitin extraction and
determination of some properties.
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Oz: Biyoyakit iiretiminde baslica piring, patates, aycicegi, kolza, seker kamusi, tiitiin, pamuk, findik, soya, musir,
palmiye, aspir gibi bitkiler kullanilmaktadir. Biyoyakitlar, biyoetanol, biyodizel, biyometanol, biyodimetileter,
biyoyag, biyogaz gibi bigimlerde elde edilmektedir. Giinlimiizde ise en yaygin kullanim sekilleri ise biyoetanol,
biyogaz ve biyodizel sekillerinde elde edilmektedir. Diinya niifusundaki hizh artigla beraber teknolojik gelismeler enerji
ihtiyaglarin1 da beraberinde artirmaktadir. Fosil yakit kaynaklari kisith rezerv durumlarindan dolayr giiniimiiz
diinyasinda stratejik bir 6neme sahip olmus ve artan enerji ihtiyacini karsilayabilmek i¢in riizgar, su ve giines gibi
yenilenebilir enerji kaynaklarindan faydalanmanin yani sira yagl tohumlu bitkiler ile baz1 bugdaygil tiirii bitkiler ve
endiistriyel bitki artiklari, lif artiklari, lifsel atiklar, lif 6zelliginde olan sebze ve meyve artiklarindan yakit tiretimi
iizerinde durulmaya baglanmstir. Biyoyakit iiretimi bir yandan enerji ihtiyacinin karsilanmasina katki saglarken ayni
zamanda tarimda iiriin gesitliligi ve istihdami da olumlu yonde etkileyecektir. Ayrica, tarimsal bitki artiklarmin geri
doniisiime kazandirilmasiyla birlikte ¢evreye dost enerji kaynaklari tiretilmis olacaktir.

Anahtar kelimeler: Biyoyakit, endiistri bitkileri, biyoetanol, biyodizel
Using of Industrial Plants and Plant Residues as Biofuel

Abstract: To obtain biofuels are mainly used plants such as rice,potato, sunflower, rapeseed, sugar cane, tobacco,
cotton, hazelnut, soybean, corn, palm and aspir. Biofuels are obtained in form such bioethanol, biodiesel, biomethanol,
biodimethylether, biofuels, biogas. In today, most common forms of use are bioethanol, biogas and biodiesel. Along
with rapid incerease in the world population, technological developments incerease the energy needs together. Fossil
fuel sources have a strategic importance in today’s world due to their limited reserve status besides the benefiting from
renewable energy sources such as wind, water and sun in ordet to meet incerasing energy demand, the production of
oilseed plants and some grains of vegetable species industrial plant residues, fiber residues, fibrous waste vegetable
and fruit residues of fiber. Biofuels production will contribute to meeting the energy needs while at he same time
affectting product diversity and employment in agriculture in a positive way. In addition, enviromentally friendly
energy sources will be produced with the recycling of agricultural plant wastes.

Keywords: Biofuels, industrial plants, bioethanol, biodiesel.
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1. GIRIS

Giliniimiiz Diinyasinda sanayi ve niifustaki hizli artigsa paralel olarak enerjiye olan gereksinim de biiyiik oranda
artty goOstermistir. Bilindigi iizere Diinyadaki en biyilk enerji talebini karsilayan yenilenemeyen enerji
kaynaklarindan olan petrol, dogalgaz, uranyum gibi kaynaklar diinya enerji kaynaklarimin % 94’{ini
karsilamaktadir (Giinel ve Oztiirk, 2006). Ayrica kullanim miktarlarina bakildig1 zaman kémiir rezervlerimiz 100-
110 yi1l, daha az miktarda bulunmakta olan petrol ve dogalgaz kaynaklarimizin ise 20-25 yil sonra (Saragoglu,
2004) veya en fazla 50-60 y1l sonra tiikenecegi tahmin edilmektedir.

Diinyada mevcut dogalgaz, petrol, uranyum gibi kaynaklarin azalmasi, kiiresel 1sinma ve ozon tabakasinin
delinmesi gibi gevreyi ve diinyay1 tehdit eden sebepler insanoglunu yeni arayislara itmistir. Ozellikle kullanilmakta
olan bu fosil yakitlar giinlimiiz diinyasinm ve gelecek nesilleri biiyiik oranda tehdit etmektedir. Bunlara alternatif
olarak kullanilan giines enerjisi, jeotermal enerji, dalga enerjisi, riizgar enerjisi gibi enerji kaynaklarinin yan sira
biyoyakit olarak tabir ettigimiz enerji kaynagi da yenilebilir enerji kaynaklar1 arasinda degerlendirilmektedir
(Anonim, 2014).

Giiniimiizde biyokiitlenin yakit olarak kullanim1 ¢ok yaygin olmamasina ragmen gelecek donemlerde yenilenebilir
enerji formlarinin en yaygininin olmasi beklenmektedir (McKendry, 2002). Biyoyakit enerji kaynaklari, biyokiitle
hammaddesi orman tiriinleri, yagl bitkiler, lifli bitkiler, kentsel ve endiistriyel artiklar yagli tohumlar, karbonhidrat
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kaynakl bitkiler oldugu diisiiniiliirse ¢ok genis bir alam temsil etmektedir (Anonim, 2014). Hayvansal artiklar,

karada ve suda yetigebilen bitkiler, ormanlardan elde edilen orman iiriinleri, endiistri de kullanilan bitkisel iiriinler
ve kent atiklari, ana {iriin sonrasi yan bitkisel tiriinler, karbonhidratli bilesiklerden firetilen enerjiler de biyokiitle
enerjisi olarak degerlendirilmektedir. (illeezz, 2004; Olgun ve ark., 2001; Tiiplek, 2011). Baska bir deyisle
biyokiitle, dogamizda halihazirda bulunmakta olup degisik tlirdeki tarimsal iiriinlerden elde edilmis olan ayrica
kimyasal ve biyolojik olarak {iretilmesi miimkiin olan ve esas 6zelikleri standart olan kati, sivi ve gaz haldeki
enerji kaynaklaridir (Tagytirek ve ark., 2007).

Bitkiler %10-25 lignin, %40-60 arasinda seliiloz ve % 20-40 oraninda hemiseliiloz igermektedir. Biyokiitlede
selilloz karbonun en taninan formudur ve bu glikozun polimerini olusturmaktadir. Hemiseliiloz ise 5 ya da 6
karbonlu olabilmekte ve iironik asit igeren kisa ve yiiksek oranda dallanma gosteren seker zincirlerinden
olugsmaktadir. Seker olmayan molekiiller ise lignini olusturmaktadir. Ayrica karbondioksit (CO,) fotosentez
yardimiyla organik iriinlere doniistiiriilmekte ve bu da biyokiitleye bagli bulunan karbonun da yardimiyla giines
enerjisi biyokiitlenin biiylimesinde temel rol oynamaktadir. Fotosentez de temel rol alan giines enerjisi, yapisal
olarak biyokiitlenin kimyasal baglarinda depo edilmekte olup ve buna baglanmakta olan bir mol C 470 kj enerjiyi
absorbe edebilme 6zelligine sahiptir (Emeklier, 2014). Ortaya ¢ikan bu enerji insanlar tarafindan farkli sekillerde
kullanilmaktadir. Kimyasal baglarda depolanan bu enerji yakarak is1 elde etmek amaciyla kullanilmaktadir.
Mevcut biyokiitlede her yil yaklasik 200 milyar ton karbon tutulmaktadir ve insanlar ancak bunun 800 milyon
tonunu gida olarak kullanabildigi tahmin edilmektedir ( El Bassam, 1998).

Bitkisel atiklar, hayvansal atiklar, endiistriyel atiklar ve sanayi atiklar1 ve yag bitkileri ve bunlarin artiklar
biyokiitle teknolojisinde gelismelere katki saglamakta, kati, sivi ve gaz formlarinda iiretilen biyoyakitlar mevcut
yakitlara bir alternatif olusturmaktadirlar (Eser ve ark., 2007).

Ulkemizde tarla bitkileri iiretimi 15 milyon ha ve toplam iiretim ise yaklasik olarak 38 milyon tondur. Elde edilen
bu tirlinlerin hasadindan sonra yaklasik olarak 45 milyon ton atik birikmektedir ve olusan bu atik miktarinin 1s1l
degeri 226 milyon GJ olan yaklasik 13 milyon tonu kullanilmaktadir (Anonim, 2006a). Bu deger 5,4 milyon ton
petrole esdeger olup tarla bitkilerinden elde edilen artiklardan 2044 yilinda birincil enerji tilketimimizin yaklagik
% 6’s1m1 karsilayabilmek miimkiin olabilecektir (Akdogan ve ark., 2007).

Biyoyakit Uretim Sekilleri
Biyokiitle kullanilarak giiniimiizde en ¢ok biyodizel, biyogaz, biyoetanol seklinde biyoyakitlar tiretilmektedir.

Biyodizel

Biyodizel aspir, pamuk, palmiye, aycicegi, soya, kanola gibi yagli tohumlu bitkilerden elde edilen yaglarin kisa
zincirli olan bir alkol yardimiyla (metanol yada etanol) reaksiyon gegirmesi sonucu elde edilen ve motorine esdeger
olan bir yakit tiirtidiir (Dagdelen ve ark., 2016; Henry, 2010).

Ayrica hayvansal yaglar, yag sanayisinde elde edilen yag iiriinleri ve bu yaglarin rafinasyonunda kullanilmakta
olan agartma topraklar1 biyodizel iiretiminde 6nemli kaynaklardir (Ar, 2010). Ayrica tlkemiz iklim ve toprak
kosullarina uygun bitki yetistirmeli ve buna ilave olarak hibrid aga¢ tiirleri iizerinde durmasi gerekmektedir
(Anonim,2006c¢).

Buna ilave olarak susam, badem, defne, ceviz, yag keteni, hurma, yer fistig1, musir, hint yagi gibi bitkiler de
biyodizel {iretimi amaciyla kullanilmaktadirlar (Adiyaman ve ark., 2008). Ayrica son yillarda mikroalglerin
biyodizel iiretiminde kullanilmasi igin ¢aligmalar yapilmaktadir (Cirik ve ark., 2011).
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Cizelge.1. Yag bitkisi tiirlerinin biyodizel ve etanol verimliligi agisindan kiyaslanmasi (El Bassam, 1998).

B_iocjizel elde edilen Birim_algn tohum Yag orami(%) Birirp a_lan yag
bitkiler verimi (t/ha) verimi(t/ha)
Kolza 2-35 40-50 1,26
Pamuk (¢igit) 1,2 15-25 0,29
Keten 1,8 30-48 0,70
Yerfistigi 2,0 45-53 1,00
Zeytin 1-12,5 40 0,4-0,5
Aycicegi 2,5-3,2 35-52 0,88-1,67
Aspir 1,8 18-50 0,63
Soya 2,1 18-24 0,38
Susam 0,5 50-60 0,25
Etanol elde edilen Bitkiler Seker/nisasta

Verim(t/ha) % igerik(yas) Verim(t/ha)
Arpa 58 58,0 2150
Kassava 9,0 35,0 2900
Hayvan pancari 98,5 8,2 4923
Misir 6,9 65,0 2874
Patates 32,4 17,8 3693
Seker pancari 57,4 16,0 5600
Seker kamuisi 80,0 10,0 5400
Tath patates 12,0 25,0 2400
Seker sorgum 90,0 10,0 5400
Bugday 7,2 62,0 2854

Cizelge.1 incelendigi zaman endiistri bitkilerinden biyoyakit elde etmek i¢in iretilen endiistriyel bitkilerinin
onemli oldugu goriilmektedir. Zira aygicegi, aspir, yulaf ve susam gibi bitkilerin yiiksek oranda sahip oldugu yag
orani biyoyakit elde etmede olduk¢a 6nemli bir unsur olmaktadir. Diger yandan birim alandan yiiksek verim elde
edilebilen, etanol iiretilebilen bitkiler de biyoyakit iiretimi agisindan olduk¢a 6nemlidir.

Avrupa biyodizel tiretiminde ilk siralardayken, daha sonra ABD artan ¢aligmalariyla biyodizel iiretiminde s6z
sahibi olmus ve diinya piyasasinda % 20 ‘lere ulasmay1 basarmigtir. Diinyada toplam biyodizelin pazar durumuna
bakildig1 zaman 82,7 milyar dolarlik bir piyasa degeri oldugu goriilmiistiir, bu deger ABD ile kiyaslandig1 zaman
hi¢ de azimsanmayacak bir boyutta oldugu sonucuna varilabilir (Anonim, 2015c).

Ulkemizde biyodizel iiretimi 2003 yilinda 5015 sayili petrol piyasalari kanununda ele alinmis ve 2004 yilinda
petrol piyasalar1 lisans yonetmeligi ile biyodizel yakit olarak ele alinmigtir. Sonraki siire¢lerde akaryakit oldugu
sonucuna varilmisg, satigi i¢in lisans olusturularak piyasadaki yerini almistir (Dagdelen ve ark., 2016). Biyodizel
kullanimu i¢in yapilacak {iretimin gerekli kosul ve sartlar1 agiklanmistir (Anonim, 2015a).

Gida Tarim ve Hayvancilik Bakanligimin verilerine gore 2014 yilinda aygicegi iiretimi yaglik cesitler igin
1.638.000 ton, soya da 150.000 ton, aspir’de 62.000 ton ve kolza da ise 110.000 tonluk bir iiretim degeri oldugu
goriilmektedir (Anonim, 2015b), yagli tohumlardan elde edilen ham yagi isleme orani 3 milyon ton olmugken, bu
miktarin yaklagik orak 2 milyon tonu siv1 yag tiretiminde degerlendirilmektedir (Onurlubag ve ark., 2007). Diinya
bitkisel yag tiretimi ise 2012 yilinda 446 milyon tonu bulmustur (Akinerdem ve ark., 2014).

Tarimsal {iretim esas itibariyle insanlarin besin ihtiyaglarini karsilamak amaciyla gergeklestirilmektedir. Artan
diinya niifusunun ihtiyaci olan saglikli besin madde gereksinimi karsilandiktan sonra arta kalan tarimsal tiriinlerin
baska amaglarla kullanim durumlar olabilmektedir. Diinyanin birgok iilkesinde oldugu gibi iilkemizde de insan
beslenmesi igin dncelikli olarak kullanilmasi gereken bitkisel yaglarin biyodizel iiretimi amaciyla kullanimi sosyo-
ekonomik agidan ¢ok cazip olmamaktadir. Dolayisiyla ya mevcut insan besini ihtiyacini karsilayacak iiretim
potansiyelini gerceklestirip arta kalan {iretimi biyodizel iiretim amaciyla degerlendirmek ya da yagl tohumlu
bitkilerden insan beslenmesi amaciyla kullanim agisindan gerekli nitelikleri tagimayan bitki tiirlerinin kullanilmas1
daha uygun olacaktir.
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Diinyada ham yag iiretimine baktigimiz zaman 2014-2015 doneminde bir artis oldugu goriilmiistiir. Bu donemde

%3,3"liik bir artisla yag iiretimi 176 milyon tona ulagsmustir. Ulkeler bazinda baktigimiz zaman diinyadaki ham yag
iretiminin %34l ve ihracatinin %61’ini Endonezya ve Malezya gibi iilkeler yapmaktadir. Diinya ham yag
iiretiminin %64’ {i palm ve soya yagindan elde edilmektedir. Ulkemize baktigimiz zaman ise bu deger oldukca
diisiiktiir. Ulkemiz 2014 yilinda 1,5 milyon tonluk iiretimle diinya siralamasinda oldukga geri seviyede kalmistir.
Rafine yag iiretimine baktigimiz zaman ise iilkemiz yine altinc1 sirada yer almaktadir. Ulkemiz de yaklagik 153
bitkisel yag tlireten firma vardir. Bu tesislerin bir kismi rafine yag tiretme teknolojisine sahipken, bir¢cok igletme de
mevcut tesisler yeterli degildir. Yine 2014 yilinda 110 adet yagh tohum {iretimi yapan tesisin kapasitesi 7,4
milyon/ton seviyesindeyken, bu kapasiteyi kullanim oran1  %60’larda kalmigtir. Diger 100 adet rafine tesisin
kapasitesi 4 milyon/ton’ken mevcut kapasiteyi kullanim orani ise %75’lerde oldugu goriilmiistiir. Bu durumlar
degerlendirildigi zaman Tiirkiye’nin yagli tohum iiretimde oldukca eksik oldugu ve bu eksikligini ithalatla
kargiladigimi sdylemek miimkiindiir. Rafine edilmis olan bitkisel yaglara bakildigi zaman kolza ve aygicegi
bitkisinde belirgin bir artig varken, pamuk bitkisinde ise 2014 yilinda elde edilen gelirin diismesiyle bir azalma
goriilmiistiir. Yine iilkemiz de pamuk tohumu (¢igit), aycigegi, soya fasulyesi ve kolza gibi yagli tohumlu bitkiler
en basta olmak iizere 17 farkli bitki tiirii yetistirilmektedir. Bunlar arasinda en fazla tohum ekim alanina ve iiretim
alanlarina sahip bitki aygicegi tohumu oldugu goriilmiistiir. Ulkemizde 2014/2015 yillarinda aygicegi ve pamuk
tohum iiretimi toplam tiretimin %88’lik kismini olusturmustur. Ayrica son 5 yilda aspir ekilen alanlarda dnemli
artiglar olmus, pamuk ekim alanlarinda ise bir gerileme yasanmustir. Ayrica iilkemizde kisi bas1 yag tiiketimi 17-
19 kg iken, saglikli bir kisinin tiilketmesi gereken yag ihtiyact 23 kg seviyesinde olmalidir. Bu da mevcut talebe
gbre potansiyeli gdstermektedir (Oztiirk, 2016). Ulkemizin mevcut yagh tohumlu bitki yetistirilme oranlarina
bakildig1 zaman baya gerilerde oldugu anlagilmaktadir. Artan niifus ve ihtiyaca binaen bu sektdrde yeterince
gelisim gosteremedigimiz goriilmektedir. Bu yonden baktigimiz zaman insan besini olarak bilyiik oranlarda yag
acimiz varken, biyodizel iiretiminde kullanilmas1 mevcut durumda yeterli goriilmemektedir. Biyodizel iiretiminin
gerek maliyetli olusu ve biyodizel isletme tesislerinin yetersizligi yagli tohumlu bitkilerin enerji bitkisi olarak
kullamimint siirlt kilmustir. Ulkemizde 2014 yilinda soya, aygicedi ve kolza gibi yagl bitkilere 6denen déviz
miktar1 4,3 milyar dolar seviyesine kadar gelmistir. Biitiin buna ragmen sadace 1 milyar dolar civarinda bitkisel
yag ve margarin ihracat: yapilmistir. Ulkemizde mevcut 110 kadar tohum isleme ve 100 kadar rafineri olmasina
ragmen bu tesisler ham madde yetersizliginden otiirii ancak %50’lik bir kapasite ile ¢aligmaktadirlar (Baydar,
2016). Bu sonuglar da gostermektedir ki ham yag ihtiyacimiz giin gectik¢e artmakta ve yag bitkileri tariminin
gelistirilmesi gerekmektedir. Ulkemizde tarima ayrilan yaklasik 15 milyon ha tarim arazisinin 2 milyon ha’lik
alan1 endiistri (sanayi) bitkileri ic¢in kullanilmaktadir. Bu kadarlik bir alanda iilkemiz yag ihtiyacini
karsilayamazken, mevcut sartlarda enerji amagli yaglik tohumluk iretmek cgiftciler agisindan ekonomik
olmayacaktir.

Biyogaz

Kokeni organik olan maddelerin oksijensiz bir ortamda degisik tiirdeki mikroorganizma faaliyetleri sonucu ve
ardindan biyometanlastirma yardimiyla elde edilen bir yakit tiiriidiir (Denizsel, 2007). Ayrica biyogaz elde
edebilmek i¢in bitkisel ve hayvansal artiklardan da faydalanilmaktadir. Giinlimiiz de hayvansal artiklardan elde
edilen tirtinler fermantasyon sonucu daha yarayisli hale geldikleri i¢in kullanimlart daha uygun olmaktadir.

Cogu bitkilerden sadece ana iiriin elde edilmekte, yan {irlinlerinden ekonomik olarak faydalanilamamaktadir. Bu
tiir bitkilerin oldukga yiiksek verime sahip olan yan {irlinleri fermantasyona tabi tutularak biyogaz {iretimi amaciyla
degerlendirilmesi ile gerek enerji ihtiyacina katki gerekse yeni bir sektdr olusumu ile istihdama katki saglanmis
olunacaktir. Bu amagcla organik evsel atiklar da degerlendirilerek ¢evre sagligina da katki saglanmis olunacaktir.

Uretilen biyogazlar farkli alanlarda kullanilmakta olup, en yaygin olarak 1sinma, yakit ve elektrik iiretimi
gelmektedir. Bagta ABD olmak iizere Brezilya, Cin gibi iilkeler biyogaz iiretimi konusunda 6nde gelen tilkelerdir.

Yakit Alkolii (Biyoetanol)

Yakit alkolii, genel olarak metil alkol ve etil alkolii tanimlayan bir terim olmasina ragmen, bu terim etil alkol
(etanol-biyoetanol) tanimlamasim da igermektedir (Avcioglu ve ark., 2011). Biyoetanol giiniimiiz diinyasinda
olduk¢a fazla kullanilan bir yakit tiiriidiir. Ayrica tarimsal {iriinlerin biiyliik ¢ogunlugunun islenmesi sonucu
biyoetanol elde edilebilmektedir.

Diinyanin bir¢ok iilkesinde biyoetanol kullanimi oldukg¢a fazladir ve bazi iilkelerde biyoetanolun araglarda
kullanimi zorunludur (Bayrake1, 2009; Kogtiirk ve Avcioglu, 2012). Biyoetanol hammaddesi olarak ¢esitli nisasta-
seker bitkileri kullanilmaktadir. Bugday, arpa, ¢avdar, piring, patates, musir, seker kamigt ,arpa, saman, melas gibi
agroendiistriyel {irinlerin iglenmesinden elde edilmis olan benzine benzer bir yakit olan biyoetanol olduk¢a 6nemli
bir yere sahiptir. Nisasta ve sekerin enzimatik reaksiyonu sonucu meydana gelen sakkaritlerin mikroorganizmalar
yardimiyla fermantasyonla liretilebilen ya da her gesit seliilozik kiitleden asidik hidroliz ve bunlarin distilasyonu
sonucu biyoetanol elde etmek miimkiindiir.
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Otomobil ve diger arag tiirlerinde benzinle karigim saglanarak ya da tek bagina kullanilabilen bir yakit tiirii olan
biyoetanolun benzinle kullanimi durumunda oktan sayisimi azaltmakta ve CO gibi zararli gazlarin etkisini de
azaltarak tam yanmaya destek olmaktadir.

Genel bir degerlendirme yapildig1 zaman biyoetanol dogaya dost bir yakit tiirii olarak kabul edilmektedir. Fosil
yakit kullanimini azaltma ve bunlarin ¢evreye verdikleri zarar1 azaltmada biyoetanol oldukga dnemli bir yakat tiirii
olup bir¢ok gelismis tilkede ciddi boyutta iiretim gergeklestirilmektedir. Petrol iiriinlerine alternatif olabilecek bir
yakit tlirii olan biyoetanol (Anonim, 2010) diinyada yaklagik olarak 30 milyon ton yillik iretim ve 13 milyon
dolarlik pazar payr olan olduk¢a 6nemli bir yakit g¢esididir. Ayrica musir, seker pancari ve patates gibi
biyokiitlelerden elde edilen {iriin biyoetanol olmakla beraber bu iiriin araglarda petrol yerine kullanilabilen dnemli
bir yakit tiirtidiir (Anonim 2006d). Gelecek yillarda biyoenerji piyasasinin entegrasyonu sayesinde biyoetanol hem
¢evre hem de ekonomi agisindan daha da 6nemli bir yakit olacaktir (Horoz ve ark., 2015). Genelde yaygin olarak
kullanilan karigim oranlar1 %90 petrol ve %10 etanol olacak sekilde ayarlanan (Ballesteros et al., 1991; Anonim,
2006b; Kakag, 2006) biyoetanolii 1975 yilinda Brezilya dig bagimliligint azaltmak {izere petrol iiriinlerine bu
karisim oranlarinda kullanimini gerceklestirmis ve ulusal bir yakit olmasi i¢in etanol programi baslatmstir.
Brezilya’da biyokiitleden faydalanmak amaciyla enerji ihtiyacindan % 20 oraninda faydalanilmakta ve bunun bir
kismi (%40°1) otomobillerde ve %20’lik kismi ise motorlu tagitlarda yakit olarak degerlendirilmektedir.

Ulkemizde 2000°li yillardan itibaren kullanilmaya baslanmis olan biyoetanol yakit olarak kullanim agisindan ¢ok
fazla ragbet gdrmemis, gerek iiretim maliyetlerinin gerekse {iretim ve kullanimla ilgili kanuni diizenlemelerin
yeterli olmamasindan dolay: bir tiirlii istenen diizeyde tiretim gerceklestirilememistir.

Biyokiitleden Yakit Olarak Faydalanma

Ulkemizde tahmini olarak yillik bitki sap1 {iretimi 56 milyon ton olmakla beraber bu degerin 36 milyon tonunu
bugday sap1 2,5 miyon tonunu musir sap1, 8 milyon tonunu arpa sapi, 3 milyon tonunu pamuk sapi, 2,5 milyon
tonunu aygigegi sapi, 1,3 milyon tonu asma budama artigi, 200 bin ton piring sap1, 300 bin ton tiitiin sap1, 240 bin
ton ¢avdar sap1,200 bin ton g6l kamisi ve 2 milyon kendir-kenevir sapindan elde edilmektedir (Anonim, 2000).
Bunlardan elde edilen sap ve odun kisimlarin yakit olarak kullanilmasi durumunda kWh basina ortalama maliyet
petrol, dogalgaz, maden komiirii gibi yakitlar ile karsilastirildiginda, 0,013% /KWh ile sap ve odundan elde edilen
yakitin maliyeti en diisiik seviyede olmaktadir.

Ayrica sapin pelet haline doniistiiriilmesiyle ortaya ¢ikan maliyet ve elde edilen sapin da g¢ift¢inin kendi {irtinii
olmast durumunda 40-55 $/ton, sapin disardan saglanmasi durumunda ise 55-65 $/ton arasinda degistigi
goriilmektedir. Ayrica fuel-oil’in fiyat1 50-90 $/ton oldugu disiiniiliirse elde edilen sapin islenerek yakit olarak
kullanilmasi avantajli olmaktadir (Wilen et al., 1985). Yapilan bagka bir ¢alismada bugday ve ay¢icegi saplarmin
yakilmasi neticesinde; bugday saplari ve sap balyasi ( I.form) ve gevsek saman (II.form); aygicegi saplari ve tarla
hasat artiklar1 (I. Form) ve bunlar par¢alanip (II.forma) doniistiiriildiikten sonra yakilma islemi gerceklestirilmis,
bugday ve ay¢igegi saplarindan elde edilen iiriiniin mevcut tesisin kendi iiriinii olmasi dikkate alinarak, elde edilen
maliyet komiir ve fuel-oil fiyatlariyla karsilagtirmali orak degerlendirimistir. Yillik 1s1 kayb1 1.27x108 Kj olan bir
tesis binasinda, ay¢icegi ve bugday saplarimin yakilmasi neticesinde 5.15x108 kJ/y1l’lik bir 1s1ya ihtiya¢ oldugu
goriilmektedir. Sayet mevcut tesis bu 1siy1 bugday ve aygigegi gibi bitki saplarindan karsilamasi durumunda
maliyet 648 YTL/y1l oldugu goriilmekte ve en diisiik yakit maliyeti burdan elde edildigi goriilmiistiir. Ayrica
bugday sapinin digardan satin alinmasi sonucu maliyetin 2,5 kat artis gosterdigi, yukarda belirtildigi gibi saplarin
I.formlarda yakilmasi neticesinde, yillik yakit masraflarinin 182 YTL artis sagladigi belirlenmistir. Bu 1sinin soma
komiiri ile karsilanmast durumu sonuncu yakit maliyeti, saplarin her iki ¢esidinin ortalamasina gore 5 kat artmistir.
Yine elde edilen 1s1 fuel-oil ile karsilanirsa meveut artisin 7 kat civar1 oldugu belirtilmistir (Unal ve ark., 2002).

Bagka bir ¢caligmada ay¢igegi hasadi sonucu elde edilen saplarin yakit olarak degerlendirilmesi durumu incelenmis
ve ortaya ¢ikan enerji degerleri saptanmaya c¢aligilmis, ayrica bunun iilke ekonomisine getirdigi deger
incelenmistir. %50 ¢am talasi, %25 bugday sap1 ve %25 aygicegi sap1 karisimi hazirlanmasiyla elde edilen 1sil
deger 4085 kcal/kg artmistir. Aygigegi sapimnin tek olarak kullanilmasi durumuna gore %8.9 oraninda bir artis
vardir. Yukarda bahsedilen karisima motor yaginin da eklenmesiyle mevcut 1s1l degerin 4396,65 kcal/kg’ a ¢iktigi
belirtilmistir (Eker ve ark., 1990).

Yenilenebilir enerji kaynaklarindan olan ve bitkisel aksami odunsu yapiya sahip oldugu igin yakit olarak
kullanilabilecek bir diger bitkide pamuktur (Yumak ve ark., 1990; Sumner et al., 1984). Tiirkiye’de pamuktan
birim alanda elde edilen verimin 540 kg/da (kuru sap) civarlarinda oldugu belirtilmistir (Ogiitmen ve ark., 1986).
Elde edilen arastirma sonuglarina gére pamuk sapinin 1sil degeri 18,3 MJ/ kg oldugu belirtilmis olup, bu deger
diger yakat tiirleriyle karsilastirilirsa 1 kg pamuk sapinin 0.61 kg kdmiire veya 0.46 kg fuel-oil’e esdeger oldugu
ifade edilmistir (Ebeling et al, 1983;Segal, 1984).

Tarimsal artiklarin kat1 yakit olarak kullaniminin arastirildigi bir ¢alismada yer fistig1 kabugu,soya sap1, pamuk
sapt ve misir sdmegi gibi materyaller kullanilmis, pamuk sap1 ve soya sapinin en fazla neme sahip oldugu
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belirlenmistir. Nemin fazlaligina bianen kiil orani artmis, soya sapinda en fazla kiil oran1 bulunmugtur. Pamuk sap1

ve misir sdmeginin birim alandaki artik miktari en fazla olmustur. En yiiksek artik enerji degerinin 20.68 MJ/kg
ile pamuk sapinda oldugu tespit edilmistir ve tiim bu bilgilere paralel olarak pamuk sap1 ve misir sémeginin kati
yakit olarak kullanilabilecegi tespit edilmistir. Ayrica yakma islemlerinin basarili olabilmesi agisindan mevcut
materyalin nem orani en aza indirgenmelidir. Ayrica yakilacak materyalin uygun forma getirilmesi de yakma
isleminde 6nemli bir asama olacaktir (Ogiitmen ve ark., 1986).

Biyoyakitlarin Olumlu ve Olumsuz Etkileri

Biyoyakitlarin hem ekolojik denge hem de ¢evre sagligi agisindan oldukga etkin degerler sagladig1 goriilmektedir.
Zira biyoyakitlara artan talep sayesinde fosil yakitlara olan ilgi azalmaktadir. Buna bagl olarak tarimda yeni
alanlar olusmakta bu da ekilebilir tarim alanlarini artirmaktadir. Buna bagli olarak tarimsal iiriinlerden arta kalan
atiklar degerlendirilmekte bu da iilke ekonomisine katki saglamaktadir. Cevresel agidan baktigimiz zaman ise
biyoyakitlar oldukc¢a dnem arz etmektedir. Havadaki yiiksek CO>’ in degeri azalmakta, egzoz emisyon degerleri
diismektedir. Cevreye olan faydali etkisinden dolay1 kiiresel 1sinmaya bagli olan iklimsel farkliliklar biiyiik oranda
azalmaktadir. Biyoyakitlarin olumlu etkilerine ilaveten bazi olumsuz sebeplerde ortaya ¢ikmaktadir. Ornegin,
biyoyakit iiretiminin tarimsal faaliyetlere bagli olmasindan dolayr daha fazla tarimsal alanin islenmesi
gerekmektedir. Bunun i¢cinde mevcut orman ve mera alanlarinin siiriilerek iiretime a¢ilmasi CO’in azalmasina
sebep olabilmektedir. Buna ilaveten mevcut alanlarin daralmasina bagli olarak hayvan otlatmaya bagli sikintilar
olusabilmektedir. Ayrica azalan tarim alanlarina bagli olarak biiyiik arazilerin parcali arazilere doniismesine sebep
olmakta ve azalan tarim alanlarindan dolay gida fiyatlarinin yiikselmesine neden olmaktadir.

2. SONUC VE ONERILER

Ulkemiz her gegen giin artan niifusun ihtiyacindan ve ekonomik biiyiimeden dolay1 enerjiye olan ihtiyag giinden
giine artmaktadir. 2016 yilinda iilkemizin yenilebilir enerji giicii yaklasik olarak 35 GW olarak hesaplanmistir ve
toplam elektrik enerjisinin de %35°1 yenilenebilir enerji kaynaklarindan karsilanmaktadir. 2023 yilina kadar ise
elektrik tiiketiminin iki kat artacagi diisliniiliirse yenilebilir enerji kaynaklarina daha fazla ihtiya¢ duyulacaktir.
Mevcut durum g6z oniine alindiginda oniimiizdeki yillarda yenilebilir enerji kaynaklarina olan talebin iyice
artmast beklenmektedir. Dolayisiyla bu alanda yapilacak yatirimlara ihtiyag oldugu goriilmektedir. Ayrica
iilkemizin sahip oldugu cografi konum da dikkate alinarak {iriin bazinda yetistiricilik tesvik edilmeli ve bu bolgeler
de yetisen yillik iiriin miktarlar1 belirlenmelidir. Bu maksatla biyoenerjide kullanilacak bitki ve bitki tiirlerine
agirlik verilerek biyokiitleden yeterince faydalanma saglanmalidir. Ulkemizin mevcut potansiyeline bakacak
olursak iilkemiz biyogaz ve biyodizel elde etmede oldukca elverisli kosullara sahiptir. Ayrica ana {iriin sonrasi
kullanilamayan yan iiriinlerin de bu amagla kullanimi ekonomiye nemli katki saglayacaktir. Ulkemizde islemeli
tarima elverisli yaklagik 4 milyon hektarlik tarim arazisi her yil nadasa birakilmakta olup tiretim dis1 kalmaktadir.
Bu alanlar igin etkili ve uygun miinavebe sistemleri ile her bdlge icin uygun bitkilerin yetistiriciliginin
yayginlagtirilarak bu sektor igin ihtiya¢ duyulan hammaddeler saglanmis olunacaktir. Bu alanda yeterli bilgi ve
donanima sahip yetigsmis eleman da bulmak miimkiindiir. O nedenle artan ve gelisen niifusa paralel olarak
biyokiitleden yeterince faydalanmak tilkemizin ve milletimizin faydasina olacaktir. Ayrica biyoyakit elde etmede
kullanilan bitkilerin ¢evre dostu ve g¢evreye zarar vermeyen yakit kaynaklari olmalart da bu tiir enerji liretiminin
olumlu ydnlerindendir.
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Abstract: As the world’s population increases tremendously, mankind harmed the environment by applying different
techniques to be able to close the deficit for food and consequently this resulted in the questioning of the effects of
production techniques on food security, quality, animal welfare and their impacts on environment. Organic agriculture is
developed with the help of policies that are driven by environmental and food safety. Organic livestock farming increased
correlated to the increase of organic agriculture. However, getting healthy, safe and sound products from animals is only
possible with the consumption of well qualified feed. Nowadays, unsatisfactory field productions, improper soil cultivation
methods and more other obstacles which restrict the improvement of forage plants. In this review article, the current
situation of cultivation in Turkey as well as in the world, imperfections and solution offers to those problems are stated.

Key words: Organic agriculture, organic forage plants cultivation

Organik Yem Bitkileri Yetistiriciliginin Sorunlari ve Coziim Onerileri

Oz: Diinya niifusunun hizla artmasi sonucu insanoglu ortaya ¢ikan gida agigini kapatabilmek igin degisik metotlar
uygulayarak dogayi tahrip etmistir. Bunun sonucunda iiretimde kullanilan metotlarin gida giivenligi, kalitesi, hayvan refah1
ve ¢evre lizerinde olan etkileri sorgulanmaya baglanmistir. Tarimsal {iretimde ¢evre ve gida giivenligini esas alan ve
destekleyen politikalar ile organik tarim gelistirilmistir. Organik tarimdaki gelisme beraberinde organik hayvanciligin da
artmasini saglamistir. Ancak hayvanlardan saglikli {iriin elde etmek saglikli ve kaliteli yem tiiketilmesi ile saglanmaktadir.
Giintimiizde mevcut {iretim alanlarinin istenilen seviyede olmamasi, yanlis toprak isleme uygulamalar1 gibi daha birgok
problem organik yem bitkileri yetistiriciliginin 6niinde bir engel teskil etmektedir. Bu makalede Diinyada ve Tiirkiye’de
yetistiriciligin mevecut durumu, eksiklikleri ve bunlara getirilen ¢6ziim 6nerileri belirtilmistir.

Anahtar Kelimeler: Organik tarim, organik yem bitkileri yetistiriciligi

Please cite this paper as follows / Liitfen asagidaki sekilde atif yapimz:

Okcu, M., 2018. Problems Face to Organic Forage Plant Improvement and Their Recommended Solutions. Alinteri
Journal of Agriculture Sciences, 33(1): 113-117

1. INTRODUCTION

The rapid increase in population and the concern of people to encounter serious risks related to nutrition have led them
to seek different ways to increase the production of foodstuff at the risk of destroying the nature for production. Effects
of the ways that are sought to increase the production on food safety quality, animal welfare and environment have
come under question. The ecosystem has been ruined rapidly, and the foods which were produced as a result of
improper agricultural practices caused serious health problems on people. Thus, healthy, safe and sound agricultural
production and policies supporting those came into agenda and a kind namely organic agriculture was developed
(Younie and Baars,2012; Hatipoglu, 2013; Dellal et al.,2015).

The organic agriculture is based upon 4 basic principles i.e.; health, ecology, equity and care (Hatipoglu, 2013).
Organic agriculture has become one of the alternative and environment friendly production systems with an ever-
increasing popularity in our country and also throughout the world. One of the basic reasons for the increase in interest
towards organic agriculture is the occurrence of negative effects as a result of conventional agricultural practices.

By organic agriculture, environment and consumer health are also protected and a healthy generation is grown up by
supplying healthy and free of risk foodstuffs to their tables without the side effects of pesticides and other chemical
residues into them (Ertem and Cigekli, 2010).
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The improvement of forage clops is on of the most economic source in animal feeding within organic agriculture and ﬂ

meeting the nutrition needs by establishing organic stock development. Forage costs are among the most important
inputs forming the production. In order to reduce that cost and make a profitable stock development, the most important
issue is to buy quality fodder on cheap prices. Quality fodder source can be produced in every region of our country
(Okcu, 2015). Aside from fodder production, establishments making organic animal production have the obligation to
organically meet the animals' nutrition problems which are being occurred. Accordingly, the occurred organic forage
problem is possible to remove by growing organic forage plants.

According to the data of 20186, it is reported that the world's organic production market volume is approximately 80
billion dollars. USA ranks first with 35.9 billion dollars while Germany ranks 2" with 10.5 billion dollars and France
ranks 3" with 6.8 billion dollars (FIBL and IFOAM, 2016).

Organic product consumption per head in Europe is 11 dollars, while this ratio is identified as 0.1 Euro in Turkey. The
reason behind why the amount of per head organic products consumption is low in our country is that the produced
organic foods are expensive and consumers are not able to buy the desirable amount (FIBL and IFOAM,2016).

The data of 2016 show that the stock of, organic foodstuffs is established only in 23 cities of Turkey for a total of
1.215.632 animals (Anonymous, 2016). In order to make this animal production sustainable, nutrition problem should
be eliminated by organic forage plant improvement.

2. THE SITUATION OF ORGANIC FORAGE PLANTS

According to the data of 2016, organic agricultural activities are maintained in 172 countries and on approximately
43.7-million-hectare field. Besides, 27.5-million-hectare field consists of meadow and pasture areas and 3.4-million-
hectare field consists of organic forage plants. (Figure 1. Willer and Lernoud, 2016). Those figures state that
approximately 70.8% of the current organic agricultural production area consists of organic roughage production areas
in total, 63% of which consists of permanent meadow-pasture and 7.8% of organic forage plants production areas
(Figure 2. Willer and Lernoud, 2016). In terms of organic agricultural activities, our country is one of the 10 countries
that shows the highest increase and makes production on a 491 577-hectare area.

Figure 1. Worldwide distribution of total organic agriculture areas
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Figure 2. Share of roughage production areas in total organic agriculture areas around the world ﬂ
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The resources where the roughage are obtained cheapest and most convenient are grasslands (T6ngel and Ayan, 2005;
Nadir et al., 2012). If we check the permanent grasslands by continent which are on 27.5 million hectare area within
current organic agriculture fields worldwide, we see that current organic agriculture areas consist of permanent
grasslands at a rate of 97% in Oceania, 67% in Latin America and 42% in Europe (FIBL and IFOAM,2016). Another
resource for roughage is the organic forage plant production areas. Products that are obtained in such areas are very
important particularly in terms of organic stock development.

Establishments that make organic stock development have the requirement to also meet nutritional needs of animals
organically. Thus, it is required that this nutritional problem emerged should be solved by organic forage plant
growing. The importance of organic forage plant improvement is set forth once again in the obligation to constitute
60% of ration dry matter in organic animal production from roughage products, which was stated under Regulations
Regarding Principals and Implementations of Organic Agriculture (Yolcu et al., 2014).

In our country, when the year 2016 data regarding organic forage plant are reviewed, it is seen that 292 609 tons of
alfalfa (Medicago sativa L.), 98 291 tons of sainfoin (Onobrychis sativa L.), 65 316 tons of common vetch (Vicia
sativa L.), 10 135.2 tons of silage corn (Zea mays L.), 121.2 tons of Bitter Vetch (Vicia ervilia L.), 80 tons of grasspea
(Lathyrus sativus L.) were produced. When those data are considered, it is observed that the production shows an
increase in each previous year, that roughage deficit reaches higher levels and therefore that organic forage plant
improvement is an is issue which should be overemphasized. In Schedule 1, production amounts of organic forage
plants that are grown in our country by the year 2016 are presented (Anonymous, 2016).

When the year 2016 forage plant data are reviewed, the cities in top three in terms of organic clover, sainfoin, common
vetch, silage corn and timothy grass are as follows; Mus (118480,8 ton), Van (77 289.1 tons) and Erzurum (41 949.1
tons)in organic clover production; Erzurum (21 288,7 tons), Van (21065.8 tons) and Agr1 (20207,5 tons) in organic
sainfoin production; Kars (38 569.3 tons), Ardahan (10 647.2 tons) and Erzurum (6 630 tons) in organic common vetch
production; Giimiishane (3 836.4 tons), Erzurum (3 219.3 tons) and Canakkale (637.7 tons) in organic silage corn
production; Erzurum (10 546.4 tons), Van (8505.2 tons) and Agr1 (6742.6 tons) in organic timothy grass (Anonymous,
2016).
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Table 1. Production Amounts of Organic Forage Plants in Turkey (2016)

Amount of Organic Amount of Production

Plant Name Agricultural At Transition Process Total
Production (tons) (tons)

Alfaalfa (Medicago sativa L.) 292609.5 45948 338557.5
Sainfoin (Onobrychis sativa L.) 98291 15273 113564
Silage Corn (Zea mays.L. ) 10135.2 6479 16614.2
Sorghum (Sorghum bicolor L.) 34 69 724
Common Vetch (Vicia sativa L.) 65315.7 15027 80342.7
Pasture 30759.2 19174 49933.2
Italian Ryegrass (Lolium italicum L.) 282.3 18 300.3
Forage Turnip (Brassica rapa L.) 179.7 300 479.7
Grasspea (Lathyrus sativus L.) 351.7 80 431.7
Forage Pea (Pisum sativum L.) 125.2 815 940.2
Bitter vetch (Vicia ervilia L.) 121.2 48 169.2
Total 498174.1 103231 601405.1

*Year 2016 Statistic Data of Ministry of Food, Agriculture and Livestock

3. PROBLEMS OF ORGANIC FORAGE PLANT BREEDING AND THEIR SOLUTIONS

The basic problems of organic forage plant improvement in our country are that the produced forages are far away
from places where organic stock improvement is established, that there are no organic pastures, similar problems
encountered in conventional production and problems specific to organic forage plant improvement.

Problems and Solution Recommendations for Organic Forage Plant Improvement

Insufficient cultivation areas for forage plants and low quality of the produced forages

Since Turkey has a very big potential in terms of animal existence, the importance of forage plants is very high in
terms of stock improvement to meet the roughage deficit to emerge. Therefore, production areas of forage plants should
be increased as well as training and demonstration works that will prompt forage plant production should be provided.
For quality roughage production, forage plant improvement and certificated seed production, the required support
should be supplied through contracted production.

Failing to perform forage plant improvement with types of forage plant and according to land structure
Selecting the types of forage plants suitable for the region is important in terms of improvement (for example; the
dormancy group that is suitable for the ecologic structure of the region should be taken into consideration in selection
of clover. In selection of silage corn, FAO maturity group should be taken into consideration) By considering
vegetation period, determining the types of forage plants which might adapt to the region will positively affect the
production. Besides, determining forage plant production areas according to their usage capability and quality indexes
are also important.

Insufficient irrigation opportunities
Irrigation opportunities should be increased at the places of forage plant improvement and by prompting the usage of
modern irrigation techniques, erosion and waste of water should be prevented.

Inadequate training and demonstration works
The breeders should be informed on forage plant improvement and their deficiencies on this subject should be met by
focusing on demonstration works.

Failing to show sensitivity on organic fertilizer and fertilizing

It is needed that alternative fertilizing opportunities should be investigated, soil analyses should be done, nutrition
elements which are deficit in soil should be given as fertilizer. This issue is important both to increase efficiency and
for the health of herbaceous animals (Yolcu and Tan, 2008). It was reported that improvement of forage plants was
an important practice in terms of organic fertilization, and that the nitrogen fixed to soil by legume was received by
Poaceae (Gokkus et al., 1999; Serin et al., 1997). Organic fertilizers such as barnyard manure and compost should not
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be transported to the land before maturity. Accordingly, producers dealing with forage plant improvement should be ﬂ

given training on organic fertilizers and fertilizations well as brought in sensitivity awareness on fertilization.

Failing to improve alternative forage plants and insufficiency of crop alternation practice
Improvement opportunities should be provided for forage plants which might be included in production (Hungarian
vetch and soy etc.). The producers should be informed of the plants to be alternative in this case in order to increase
production design. Using of annual forage plants (silage corn, Hungarian vetch, common vetch, feed soy, grasspea,
feed pea, phacelia) should be increased at crop alternation. Also when beekeeping potential of our country is taken into
consideration, cultivation of plants such as sainfoin, canola and phacelia should be focused on.

Low grass efficiencies of grasslands

Pastures which are suitable for organic animal production should be improved and offered to service of animal
production; and forage plants, particularly forage legumes, to meet the protein deficit in organic animal feeding should
be focused on. The grazing period required for pastures which is stated in pasture law should definitely be obeyed.
Grazing should be made up to the capacity the pasture can take and rotational grazing system should be enabled to be
practiced. Forage plants seed production should be included in pasture improvement programs. Perennial plants
available in pastures in bush form should be enabled to be grazed by proper animals.

4. CONCLUSION

Our country has a very big potential in terms of organic animal production. In order to maintain the activities of such
animal production and make them competitive in local and international markets, quality and cheap forages should be
supplied. In order to supply quality and cheap forage, organic forage plant production should be increased in cities
where animal production is conducted intensively, the necessary measures should be taken to create organic pastures
and bringing them in forage stock improvement as soon as possible, incentive and support of organic forage plants
should be provided. Moreover, the scientific studies conducted in order to reach desired levels in production should
be put into practice.
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