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0z

Aydin ili, cilek yetistiriciliginde ve ihracatinda tGlkemizde Mersin’den sonra ikinci siradadir. Bu
calisma kapsaminda, Aydin sinirlari icerisinde yogun sekilde yetistiriciligi yapilan ve en ¢ok
ihracati gergeklestirilen ticari gilek cesitlerinin fiziksel, kimyasal, biyoaktif ve aroma 6zellikleri
belirlenmistir. Bu kapsamda, ticari hasat olgunlugundaki Florida fortuna, Rubygem ve Sabrina
gilek cesitlerine toplam kuru madde, pH, toplam asitlik, renk, C vitamini, toplam fenolik
madde, toplam flavonoid, antioksidan kapasite, HPLC ile seker kompozisyonu ve GC-MS ile
aroma kompozisyonu analizleri gerceklestirilmistir. Sonuglar incelendiginde Rubygem
cesidinin en yuksek kuru madde igerigine sahip oldugu; Sabrina gesidinin ise daha asidik
karakteristige sahip oldugu bulgulanmistir. Sabrina gesidinin koyuluk, kirmizi renk ve sari renk
yogunluklarinin diger iki ceside kiyasla daha yiiksek oldugu da belirlenmistir. Biyoaktif madde
icerikleri ve antioksidan kapasite yoninden Rubygem g¢esidinin ©6n plana ¢iktig
anlasilmaktadir. Rubygem cesidi gilegin daha diisiik miktarda sakaroz icerdigi; toplam sekerin
buyuk oranda indirgen sekerlerden (glikoz ve fruktoz) olustugu saptanmistir. GC-MS ile aroma
kompozisyonu analiz sonuglarina gore Florida Fortuna, Sabrina ve Rubygem cesitlerinde
sirasiyla 16, 18 ve 20 adet ugucu bilesen tanimlanmis ve genel olarak meyve kokusu veren
esterlerin tiim cileklerde etken bilesen oldugu gézlemlenmistir.

Anahtar Kelimeler: Fragaria x ananassa, Cilek, C vitamini, Fenolik madde, Antioksidan
kapasite, Aroma bilesenleri

ABSTRACT

Aydin Province ranks second after Mersin in strawberry cultivation and exportation in Turkey.
Within the scope of this study; physical, chemical, bioactive and aroma characteristics of
commercial strawberry cultivars, which are mostly cultivated and exported within the
borders of Aydin, were determined. In this context, total dry matter, pH, total acidity, colour,
vitamin C, total phenolic compounds, total flavonoid, antioxidant capacity, sugar composition
by HPLC and aroma composition by GC-MS analyses were performed to commercially ripe
strawberry cultivars which are Florida fortuna, Rubygem and Sabrina. The results showed
that Rubygem cultivar had the highest dry matter content while Sabrina cultivar was found to
have more acidic characteristics. It was also determined that the darkness, red colour and
yellow colour indexes of Sabrina were higher than the other two cultivars. In terms of
bioactive compounds and antioxidant capacity, Rubygem was observed as the foremost
cultivar. Rubygem cultivar contains less sucrose than other strawberry cultivars; total sugar of
this cultivar was found to consist largely of reducing sugars (glucose and fructose). According
to the results of aroma composition analysis by GC-MS; 16, 18 and 20 volatile compounds
were identified in Florida Fortuna, Sabrina and Rubygem cultivars and esters that give fruit
odour were found to be active aroma components in all strawberry cultivars.

Key Words: Fragaria x ananassa, Strawberry, Vitamin C, Phenolic compound, Antioxidant
capacity, Aroma compounds
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Giris

Gilek X ulkemizde

yetistiriciligi en ¢ok tercih edilen meyvelerden biri

(Fragaria ananassa),
olup ihman bir iklim meyvesidir (Karahan ve ark.,
2015). Uziimsii meyveler grubunda yer alan cilek,
ulkemizde farkl gevre kosullarina sahip pek ¢ok
bolgede yetistirilebilmektedir (Ozgiiven ve Yilmaz,
2009; Elik ve ark., 2017). Ulkemizde cilek tretimi
her gecen yil artan bir egilim gostermektedir.
2012, 2013, 2014, 2015 ve 2016 yillarinda cilek
Uretimi sirasiyla 352, 372, 376, 376 ve 415 bin ton
olarak gerceklesmistir (TUIK, 2016; Anonim,
2017).

Cilek meyvesi antioksidan, antienflamatuvar,
antihiperlipidemik ve kan basincini disuriici
etkilerinden dolayl fonksiyonel bir gida olarak
nitelendirilmektedir (Basu ve ark., 2014). Cilek
meyvesinin antioksidan 6zelliginin biylik olclde
yapisinda yer alan polifenoller ve vitaminlerden
kaynaklandigi belirtiimektedir. Cilegin yapisinda
kuersetin, kaempferol, siyanidin, elajik asit, ve
pelargonidin glikozitleri gibi yaklasik 40 farkl
fenolik bilesigin varligi literatiirde bildirilmistir
2007). Antioksidan
Uzerinde en etkili bilesenlerin ise askorbik asit,

(Aaby ve ark., kapasite
antosiyaninler ve ellagitanninler oldugu
belirtiimektedir (Aaby ve ark., 2007). Proteggente
(2002)
¢alismada, Birlesik Krallikta bulunan bazi meyve

ve ark. tarafindan  gerceklestirilen

ve sebzelerin antioksidan kapasiteleri
karsilastirilmis  ve en yliksek antioksidan
kapasitenin cilek  meyvesinde  saptandig
bildirilmistir. Bununla birlikte ¢ilek, besinsel

polifenoller acisindan en zengin 100 gida arasinda

yer almaktadir (Pérez-Jimenez ve ark., 2010).
Cilek farkli

arasinda farklilik géstermektedir. Ozellikle fenolik

meyvesinin  bilesimi cesitler

kompozisyonlarinin  Amerika ve Avrupa’da

yetistirilen cilek cesitleri arasinda farkhliklar
gosterdigi farkl calismalarda ortaya konulmustur
(Meyers ve ark., 2003; Stralsjo ve ark., 2003;
Anttonen ve ark., 2006; Buendia ve ark., 2010).
farkh
islemlerin de cileklerin bazi 6zelliklerini etkiledigi

bilinmektedir (Wang ve Millner, 2009). Mejers ve

Yetistirme sirasinda uygulanan zirai

132

ark. (2003) tarafindan

Annapolis, Evangeline, Earliglow, Jewel, Sable,

yapilan calismada
Mesabi, Sparkle ve Allstar gilek gesitlerinin serbest
fenolik bilesikler, flavonoidler, antosiyaninler ve
toplam antioksidan kapasite yoniinden; Wojdylo
ve ark. (2009) tarafindan yapilan galismada Kent
ve Elsanta gilek gesitlerinin toplam fenolik madde
antioksidan
(2009)
tarafindan yapilan ¢alismada Allstar ve Chandler

miktari, toplam antosiyanin ve

aktivite yonlinden; Wang ve Millner

cesitlerinin  toplam fenolik madde, toplam
antosiyanin ve toplam flavonoller yoéninden;
(2010)

ise Aguedilla,

Buendia ve ark. tarafindan yapilan
calismada Albion,
Candonga, Carmela, Chiflon, Cisco, Coral, Festival,

Camarosa,

Galexia, Macarena, Marina, Medina, Rubygem ve
Ventana cesitlerinin toplam fenolik madde ve

toplam antosiyaninler yoninden farkliliklar
gosterdigi tespit edilmistir.
Bununla birlikte Ozdemir ve ark. (2003)

Hatay’da yetistirilen dokuz cilek ¢esidinde (Dorrit,
Selva, Camarosa, Sweet Charlie, Seascape, Pajaro,
Chandler, Tudla, Muir), Ozgiiven ve Yilmaz (2003)
Adana’da yetistirilen 9 farkh cilek cesidinde (Oso
Grande, Fern, Irvine, Laguna, Sweet Charlie, Selva,
Seascape, Camarosa, Chandler), Kaynas ve Giinay
(2003) Canakkale’de vyetistirilen 11 farkli cilek
cesidinde (Sweet Charlie, Dorrit, Chandler, Evita,
Delmarvel, Camarosa, Annapolis, Elsanta, Tudla
ve Selva), Ginay (2004) ise Canakkale’de acikta
yetistirilen yedi cilek cesidi (Annapolis, Camarosa,
Evita, Tudla, Elsanta, Elvira ve Delmarvel) ile
plastik serada vyetistirilen 11 cilek cesidinde
Camarosa, Evita, Tudla,
Sweet Charlie), kalite

yoniinden cesitli farkliliklar bulundugunu tespit

(Annapolis, Elsanta,

Delmarvel, ozellikleri

etmislerdir. Ancak glinimiize kadar vyapilan

calismalar icerisinde Aydin ilinde yetistirilen
Rubygem, Sabrina ve Florida Fortuna cesitlerinin
ozelliklerinin incelendigi herhangi bir calismaya
literatiirde rastlaniimamistir. Bu nedenle bu
Aydin

Rubygem, Sabrina ve Florida Fortuna cilek

calismanin  amaci ilinde vyetistirilen

cesitlerinin fiziksel, kimyasal, biyoaktif ve aroma
ozelliklerinin tespit edilmesidir.
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Materyal ve Yontem

Materyal ve kimyasallar
Calismada Aydin
yetisen Florida Fortuna, Rubygem ve Sabrina gilek

ili Sultanhisar ilcesinde
cesitleri ticari hasat olgunlugunda temin edilmis
ve hizla Aydin Adnan Menderes Universitesi Gida
Muhendisligi
tasinmistir. Analizlerde kullanilan kimyasal ve

Boluma laboratuvarlarina
standartlar analitik saflikta olup Sigma-Aldrich
(Missouri, ABD)’ten temin edilmistir: Aseton,
etanol, Folin-Ciocalteu ayraci, sodyum karbonat,
2,2-difenil-1-pikrilhidrazil (DPPH),
katesin, troloks, askorbik asit, okzalik asit, 2,6-
C7-C30 alkan
standart ¢ozeltisi, fenolftalein, sodyum hidroksit,
sakaroz, D-(+)-glikoz, D-(-)-fruktoz.

gallik asit,

dikloroindofenol sodyum tuzu,

Toplam kuru madde, asitlik, pH ve renk analizleri
Cilek ornekleri homojenizatérde (Ultraturrax
IKA, T18) pire haline getirildikten sonra, darasi
alinmis kurutma kaplarina 4-5 g 6rnek konularak
105 °C sicakliktaki etlivde 24 saat birakilmistir.
Sabit
tartimlari hassas terazide alinmistir. Tartimdan

tartima gelen kurutulmus o6rneklerin
once oOrnekler, dis ortamdan nem kapmadan

sogumalari amaciyla desikatore  konularak
bekletilmistir. Sonuclarin ortalamasi “% toplam
kuru madde” olarak ifade edilmistir.

Cileklerin pH degeri, meyvenin ezilmesi ile elde
edilen meyve suyunda pH metre ile 6l¢llmustir.
Asitlik tayini icin 10 g cilek 100 ml saf su ile
homojenize edilmis ve 20 ml homojen ¢ozelti pH
8.1 degerine ulasana kadar 0.1 N sodyum
hidroksit (NaOH) ile titre edilmistir. Titrasyonda
harcanan NaOH miktari esas alinarak toplam
asitlik sitrik asit cinsinden ‘%’ olarak ifade
edilmistir.

Cileklerde renk ozellikleri Hunter kolorimetre
cihazi kullanilarak olctilmustir. Meyve rengi, CIE
Lab L*  (aydinhk),

a*(kirmizilik/yesillik), b*(sarilik/mavilik) degerleri

renk degerleri olarak
belirlenmistir. CIE Lab renk degerlerinde L* ekseni
aydinhk derecesini temsil ederken, a* degeri gidanin
kirmizilig (+a) veya yesilligini (-a) ve b* degeri gidanin

sariigini (+b) ve maviligini (-b) ifade etmektedir.

133

C vitamini analizi
Gilek
Shrestha ve ark.

orneklerinin  C vitamini miktarlari
(2016) tarafindan belirtilen
metoda gore spektrofotometrik (Shimadzu IU-
1800, Japonya) olarak belirlenmistir. Bu amagla
cilek ornekleri plre haline getirildikten sonra
%0.4’luk okzalik asit ¢Ozeltisinden hazirlanan
Ardindan
deney tuplerine 1 ml ekstraksiyon ¢ozeltisi ve 9 ml

stabilizan ¢ozelti ile karistirilmistir.

2,6-diklorofenolindofenol ¢ozeltisi eklenmistir.
Ayni islem farklh tlplere, ornek ¢ozeltisi yerine
sadece stabilizan ¢o6zelti konularak yapilmistir.
Okzalik asit cozeltisi iceren Orneklere karsi 2,6-
diklorofenolindofenol ¢ozeltisi iceren orneklerin
absorbanslari 518 nm dalga boyunda 6lglilmustir.
Orneklerin C vitamini miktarlari mg 100 g'1 olarak
ifade edilmistir.
Toplam fenolik madde, toplam flavonoid ve
antioksidan kapasite analizleri

Toplam fenolik madde, toplam flavonoid ve
analizlerinde kullanilan

antioksidan kapasite

ekstraktlarin  hazirlanmasinda sap kismindan

arindirilan  ¢cilek  6rnekleri  ultraturaks ile

parcalanarak %70’lik aseton ¢ozeltisi ile 1:5 (w/v)
Ardindan
calkalamali su banyosunda 55 °C sicaklikta, 50

oraninda  karistirilmistir. karigim,
rom’de 1 saat slre ile bekletilmis ve kaba filtre
kagidindan gegirilerek ekstraktlar elde edilmistir.
Toplam fenolik madde analizi, Sarkis ve ark.
(2014)'nin

modifikasyonlar

Onerdigi yonteme goére, baz

ile spektrofotometrik olarak
gerceklestirilmistir. ilk olarak 30 pL ekstrakt, 2.37
ml deiyonize su ve 150 pL Folin-Ciocalteu reaktifi
ile oda sicakhiginda karistiriimis ve karanlikta 8 dk.
bekletilmistir. Ardindan 450 uL doygun sodyum
karbonat c¢ozeltisi eklenmis ve vortekslenerek
kanistinlmistir. Etivde 40 °C sicaklikta 30 dk.
bekletilen karisimin 750 nm dalga boyundaki
UV-VIS

Japonya)

absorbans degeri spektrofotometre
(Shimadzu V-1800,

Sonuglar,

ile Olgllmustar.

elde edilen kalibrasyon egrisi ve
orneklerin absorbans degerleri kullanilarak “mg
gallik asit esdegeri (GAE) 100 g 6rnek” cinsinden
ifade edilmistir.

Toplam flavonoid analizi, Kim ve ark. (2003)’'nin
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yontemine gore vyapilmistir. ilk olarak 1 ml
ekstrakt, 0.3 ml %5’lik NaNO; ile karistirilmis ve 5
dk. karanlikta bekletilmistir. Sonrasinda 0.3 ml
%10’luk AICl3.6H,0 ilave edilmis ve 1 dk.
beklendikten sonra 2 ml 1 M NaOH eklenmistir.
Hemen ardindan 2.4 ml distile su eklenerek
karisim vortekslenmis ve 510 nm dalga boyunda
absorbans okunmustur. Sonuglar “mg katesin
esdegeri (KE) 100 g* o6rnek” olarak ifade
edilmistir.

DPPH yontemi ile antioksidan kapasite tayini
ise, Grajeda-lglesias ve ark. (2016)'na gore, bazi
modifikasyonlar ile yapilmistir. Oncelikle 0.1 ml
0.1 mM etanolde
hazirlanmis DPPH ¢o6zeltisi eklenip ¢alkalanmis ve

ekstrakt Uzerine 2.9 ml

oda sicakliginda, karanlikta 30 dk. bekletilmistir.
Ardindan
boyunda UV-VIS spektrofotometrede olciimdistdr.

absorbans degeri, 517 nm dalga
Antioksidan kapasite degerleri, “umol Troloks
esdegeri (TE) 100 g' o6rnek” cinsinden ifade

edilmistir.

HPLC ile seker kompozisyonu

Seker bilesiminin belirlenmesinde 10 g cilek
ornekleri bir behere alinmig ve lizerine 30 ml %25
EtOH cozeltisi ilave edilerek ultraturraks ile 6000
rom’de 2 dakika parcalanmistir. Karisim daha
sonra 50 ml’lik balon jojeye aktariimis ve %25
EtOH ¢ozeltisi ile hacim ¢izgisine tamamlandiktan
0.45 um’lik filtreden RC,
Goettingen, gecirilmis ve HPLC'ye

sonra (Sartorius
Almanya)
enjekte edilmek Uzere viallere aktariimistir.
HPLC'ye
(Shimadzu Prominence LC-20A) enjekte edilmistir.
Aminex HPX-87P karbonhidrat kolonu (300 x 7.8
mm; 80 °C) ve Refraktif indeks dedektor (RID)'ln

kullanildigl calismada LC su mobil fazinin akis hizi

Ornekler ve hazirlanan standartlar

0.6 ml.dk™® olarak belirlenmistir (Rupérez ve
Toledano, 2003).

GC-MS ile aroma bilesenleri analizi

Cilek cesitlerindeki ucucu bilesenler statik tepe
boslugu kati faz mikro ekstraksiyon (solid phase
extraction-SPME)
kromatografisi kiitle spektrometresinde (GC-MS)

micro yontemiyle gaz

tayin edilmistir. Bu amacla, 10’ar gram ornek pire
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haline getirilerek 20 ml’'lik SPME viallerine
konularak tepe boslugu Unitesine yerlestirilmistir
(Agilent 7820A/5975C GC-MS,
Technologies Inc., Santa Clara, CA, ABD). Ornekler

Agilent

15 dakikalik dengelenme siiresince bekletilmis ve
orneklerin tepe boslugu SPME fiberine 65 °C
sicakhikta 60 dakika maruz birakilmistir. Daha
sonra transfer kolonuyla ornekler 0.5 ml/s hizla
gaz kromatografisine enjekte edilmistir.
Enjeksiyon inlet sicakligi 200 °C olup analiz igin
HP-5 kolonu kullaniimistir (30m x 0.32 mm i.d. x
0.25 um). Taslyicl gaz olarak helyum 1ml/s hizla
kullanilmisgtir. GC-MS parametreleri; firin sicakligi
50 °C’de 1 dk., daha sonra 4 °C.dk artisla 200
°C’'de 15 dk. ve final sicakhgi ise 20°C.dk™ artisla
230 °C’'de 15 dakika olarak programlanmistir. Split
orani 1:50 olarak ayarlanmis ve kitle spektrumu
70e/V'de (TIC)

modunda taranmistir Ugucu bilesenlerin tutunma

toplam iyon kromatogram
endeksleri, C7-C30 alkan standart c¢Ozeltisinin

yukarida belirtilen sartlarda cihaza enjekte

edilmesiyle hesaplanmistir. Ucgucu bilesenlerin
tanimlanmasi, bilesenlerin kiitle spektralarinin
Wiley spektral kitliphanesi verileriyle ve tutunma
endeksleri National Institute of Standards and
(NIST)

karsilastirilarak yapilmistir.

Technology kiitiphanesi verileri ile

Istatistiksel analiz

Verilerin istatistiksel degerlendirilmesi SPSS
paket programi (SPSS Inc., Chicago, IL, ABD) ile
yapilmistir. Elde edilen verilerde (n = 3), sonuglar
Uzerine parametrelerin etkisi varyans analizi ile
tespit edilmis ve ortalamalar arasindaki farkhlik
(P<0.05) Duncan coklu karsilastirma testi ile
belirlenmistir.

Arastirma Bulgulari ve Tartisma

Uc farkh cilek cesidinde belirlenen toplam kuru
madde (%), asitlik (%), pH ve renk degerleri
Cizelge 1’de sunulmustur. Sonuclar incelendiginde
Rubygem cesidi cilegin en yiksek ortalama kuru
madde icerigine sahip oldugu; bu cesidi Sabrina
cesidinin takip ettigi gorlilmektedir. Asitlik ve pH
degerlerinin birbiriyle uyumlu olduklari ve Sabrina
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cilek cesidinin daha asidik karakteristige sahip
Renk
incelendiginde, Sabrina gesidi gileklerde koyuluk,

oldugu anlasiimaktadir. degerleri
kirmizi renk ve sari renk yogunluklarinin diger iki
ceside kiyasla daha yilksek oldugu gorilmektedir.
Toplam asitlik agisindan  Sabrina ¢ilek cesidi
Florida Fortuna ve Rubygem cilek cesitlerden
anlamh (P<0.05) fark gostermistir. Buna karsi, (g
farkh gilek gesidinin pH degerleri arasinda énemli
(2014)

uygulanarak

fark  bulunmamistir.
farkli
yetistirilen Rubygem ve Florida Fortuna cilek
edilebilir  asitlik

dizeyde Akgay

tarafindan azot dozlar

cesitlerinde ortalama titre

%0.25 ve %0.29 olarak
belirlenmigtir. Bu c¢alismada elde edilen asitlik

degerleri sirasiyla

degerlerinin daha ylksek oldugu goérilmektedir.
Bu farkh
kaynaklanabilecegi gibi, meyve olgunlugu ile de

durum cevresel kosullardan
iliskilidir. Atasay ve Tiiremis (2008) tarafindan
organik yetistiricilik uygulamalarinin gileklerin
ilgili yapilan bir
calismada farkli yillara ait Camarosa cgesidi ¢ilek

kalite ozelliklerine etkisi ile
orneklerinde en yiiksek pH degerleri 3.71 ve 3.84
olarak belirlenmistir. Calismada elde edilen pH
degerleri, literatirde cilekler icin belirlenen pH
degerleri ile uyumlu bulunmustur.

Cizelge 1. Cilek gesitlerine ait toplam kuru madde, asitlik, pH ve renk degerleri
Table 1. Total dry matter, acidity and pH values of strawberry cultivars

Cilek cesidi Toplam kuru Asitlik (%)

pH degeri *

madde (%) L @ b

Strawberry Total dry matter S o * * *

cultivar (%) Acidity (%) pH value L a b
Florida Fortuna 7.46 +0.03° 0.63 +0.06° 4.43+0.12° 14.60 + 3.28° 27.41 % 3.03° 15.86 + 3.29°
Rubygem 9.63+0.14° 0.57 +0.05° 4.40 +0.02° 15.38 +2.28° 30.17 +1.81° 17.28 +2.41°
Sabrina 9.20+0.17° 0.67 £0.03° 4,35+ 0.03° 18.96 + 2.81° 33.30+1.74° 19.19 +2.61°

Ayni sttunda yer alan farkh harfler istatistiki farkliliklari simgelemektedir (P<0.05)

Ornelas-Paz ve ark. (2013) yaptiklari ¢alismada
alti farkli olgunlasma periyodunda hasat edilen
organik cileklerin fiziksel ve kimyasal ozelliklerini
belirleyerek degisimlerini incelemislerdir.
Olgunlasmamis cileklerin ilk periyodunda titre
edilebilir asitlik degerleri %1.2 iken bu deger
olgunlasma siliresince giderek azalarak olgunluga
erismis hasat edilen ¢ileklerde %0.7 olarak
tg farkh
cesidinde belirlenen titre edilebilir asitlik degerleri
(%0.57- %0.67), (2013)

tarafindan olgunluga erismis ¢ileklerde belirlenen

belirlenmistir.  Calismamizda cilek

Ornelas-Paz ve ark.

titre edilebilir asitlik degerlerine oldukga yakin
oldugu gorilmdistdr.

Renk,
belirlenmesinde kullanilan dnemli bir kalite kriteri

cileklerin  olgunlasma  zamaninin
olup, arzu edilen meyve renginin olusumunda
antosiyaninler etkili olmaktadir (Giundiz ve
2012). Ozellikle ahududu,
karadut renkli

olgunlasma

Ozdemir, cilek,

bogirtlen ve gibi  kirmizi

meyvelerde siresince
antosiyaninlerin olusumu sonucu meyvede a*
renk degerinin gorilmektedir.

artisl Meyve

olgunlugunun belirlenmesinde, meyve renginin
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gorsel olarak degerlendiriimesi uyumlu sonuclar
vermektedir (Stavang ve ark., 2015). Bununla
birlikte, cileklerde meyve rengi tiiketici tercihinde
onemli rol oynayan ve meyvenin pazar degerini
artiran en temel faktérdir. Renk degerlerinden a*
(kirmizilik) degerinin artmasi, ¢ilek meyvesinde
meyve olgunlugunun ve pigment birikiminin bir
gostergesi olarak bilinmektedir (Karakaya ve ark.,
2015).
cesidi cileklerde koyuluk, kirmizi renk ve sari renk

Renk degerleri incelendiginde, Sabrina
yogunluklarinin diger iki ceside kiyasla daha
yiksek oldugu gorilmektedir. En distk kirmizi
renk yogunlugu Florida Fortuna cesidi gileklerde
elde edilmistir. Florida Fortuna, Rubygem ve

Sabrina cilek c¢esitlerinin  kirmizilik  degerleri

arasinda anlamh fark bulunmustur. Gerek
meyvelerin cesidi ve gerekse bulundugu ekolojik
kosullara  gore renk  degerleri  farklihk

gosterebilmektedir.

Biyoaktif 6zellikler
Cilek cesitlerinin biyoaktif madde icerikleri olan
toplam fenolik madde,

C vitamini, toplam

flavonoid ve antioksidan kapasite degerlerinin
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hepsinde en vyiiksek degerlere sahip olarak

Rubygem c¢ilek c¢esidi 6n plana g¢ikmaktadir.
Sonuglarin dinya genelindeki c¢ilek g¢esitleriyle
ortalama olarak uyumlu oldugu; Ustelik
Sultanhisar’da yetistirilen bu (g c¢esidin literatir
taramasi yapilan ¢ogu cilek cesitlerinden biyoaktif

maddelerce daha zengin olduklari anlasiimaktadir.

Aydin ilinde yetistirilen farkli cilek cesitlerinin C
vitamini miktarlari Cizelge 2’de verildigi gibidir. En
yuksek C vitamini igeren ¢ilek g¢esidinin Rubygem
(54.61 mg/100g) oldugu tespit edilmis olup bunu
sirasiyla Florida Fortuna (53.40 mg 100g™) ve
Sabrina (50.46 mg 100g™) cesitleri takip etmistir.

Cizelge 2. Cilek gesitlerine ait biyoaktif madde miktarlari (GAE: Gallik asit esdeger; KE: Katesin esdeger; TE: Troloks esdeger)
Table 2. Bioactive compounds of strawberry cultivars (GAE: Gallic acid equivalent; CE: Catechin equivalent; TE: Trolox

equivalent)
. . C vitamini Toplam fenolik madde Toplam flavonoid Antioksidan kapasite
CI'Ek g6§ldl 1 1 1 -1
(mg100g) (mg GAE100g™) (mg KE100 g™) (umol TE100 g™)
Strawberry Vitamin C Total phenolic compound Total flavonoid Antioxidant capacity
cultivar (mg 100g™) (mg GAE 100g™) (mg CE 100 g™) (umol TE 100 g™
Florida Fortuna ~ 53.40+1.7° 239.6 +10.5° 62.2+2.7° 329.6+0.2°
Rubygem 54.61+1.2° 245.1+20.1° 67.8+4.3° 331.0+£0.4°
Sabrina 50.46 +1.9° 169.6 + 15.5° 57.4 +2.4° 329.2+2.1°

Ayni sttunda yer alan farkl harfler istatistiki farkliliklari simgelemektedir (P<0.05)

Calismada, Aydin ilinde
gesitlerinin C vitamini miktarlarinin Glkemizde
farkh

benzer oldugu gorulmistir.

yetistirilen ¢ilek
bolgelerde vyetistirilen c¢ilek ¢esitlerine
Ozbahcali (2014)
tarafindan yapilan ¢alismada Erzurum sartlarinda
yetistirilen bazi cilek cesitlerinin (Sweet Ann,
Redlands Hope,
Rubygem) C vitamini miktarlari incelenmis ve
miktarlarinin  38.0-55.3 mg 100ml™* arasinda
degistigi

Crystal, Fern, Kabarla ve

gorilmustiir. En dastik C  vitamini

miktarinin Redlands Hope c¢esidinde, en yilksek

miktarin ise Rubygem c¢esidinde saptandigi
belirtilmistir. Yildiz ve ark. (2014) tarafindan
gerceklestirilen calismada ise Glkemizin

kuzeydogu bodlgesinde yetistirilen 15 farkli cesit
dag cileginin C vitamini miktarlari analiz edilmis ve
miktarlarin 38.55 mg 100g'1 ile 57.37 mg 100g'1
arahginda degistigi bildirilmistir. Koyuncu ve
Dilmagtinal (2010) tarafindan yapilan calismada
Isparta ilinde yetistirilen Dorit ve Selva isimli gilek
cesitlerinin ortalama C vitamini miktarlarinin
sirasiyla 24.70 mg 100g™" ve 15.25 mg 100g™
Pirlak ve Kose (2009)

tarafindan vyapilan c¢alismada,

oldugu rapor edilmis,

Erzurum ilinde
yetistirilen Selva cesidine ait cilegin C vitamini
miktarinin 52.7 mg 100g™ olarak belirlendigi
belirtilmistir. Akbulut ve ark. (2006) tarafindan
yapilan calismada ise Tokat yoresinden 4 farkli

cilek cesidi (Gokal 1, Goékal 2, Maraline ve
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Fragaria vesca) ile Konya-Aksehir yoresinden

Fragaria arten gesidi cileklerin askorbik asit
miktarlari incelenmis ve en ylksek miktarda
askorbik asit iceren c¢ilek ¢esidinin 75.5 mg 100g'1
ile Fragaria vesca (dag cilegi) oldugu saptanmistir.

Aydin ilinde yetistirilen cileklerin C vitamini
yurtdisinda bolgelerde

yetistirilen gileklerin C vitamini miktarlari ile de

miktarlarinin bazi

yakin oldugu belirlenmistir. Konu ile ilgili Nufiez-
(2013)
calismada Sili'"de analiz edilen cilegin (Fragaria

Mancilla ve ark. tarafindan vyapilan
vesca cv. Camarosa) C vitamini miktarinin 47.09
mg 100g'1 oldugu, Pineli ve ark. (2011) tarafindan
yapilan  ¢alismada Brezilya’da  yetistirilen
Osogrande ve Camino Real ¢esidine ait cileklerin C
vitamini miktarlarinin sirasiyla 31.4-46.5 mg 100g”
! oldugu, Hakala ve ark. (2003) tarafindan yapilan
calismada ise Finlandiya’da vyetistirilen 6 farkli
cilek cesidinin (Jonsok, Korono, Polka, Honeoye,
Bouty ve Senga Sengana) C vitamini miktarlarinin
32.40-84.70 mg 100g™ arasinda degistigi tespit
edilmistir.

Cilek meyvesinde yer alan temel polifenol
siniflari antosiyaninler, ellagitaninler ve
proantosiyanidinlerdir (Sandhu ve ark., 2018).
Cilek meyve etinin kirmizi renginden sorumlu
olarak ise, antosiyaninlerden pelargonidin ve
siyanidin glikozitlerinin baskin bilesenler olduklari

bildirilmektedir (Aaby ve ark., 2005). Cilekte yer
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alan antosiyanin miktarinin, toplam polifenollerin
%75’inden fazlasini olusturdugu ve 100 g cilekte
20
(Sandhu ve ark., 2018). Totem ve Puget Reliance

60 mg arasinda degistigi bildirilmistir
cinsi cilekler ile yapilan bir galismada, toplam
fenolik madde icerigi 230 — 340 mg GAE 100g™
arahiginda bulgulanmistir. Antioksidan kapasitesi
degerleri ise ORAC yontemine gore 13 umol TEg;
FRAP ybntemine gore ise 4.3 mmol TE 100g'1
olarak rapor edilmistir (Aaby ve ark., 2005).

Wang ve Lin (2000), farkli cilek cesitleri ile
yaptiklari analizler sonucunda toplam fenolik
madde miktarini 95 — 152 mg 100g'1, ORAC
(oksijen radikal absorbans kapasitesi) yontemi ile
elde ettikleri antioksidan kapasite degerlerini ise
122 - 17.4 pmol TEg'1 araliklarinda rapor
etmislerdir. Bir baska calismada, Kent ve Elsanta
isimli iki farkh cilek cesidi icin toplam fenolik
madde degerleri sirasiyla 1901.9 ve 2405.9 mg
100g™ kuru cilek, DPPH yéntemi ile elde edilen
antioksidan kapasite degerleri ise sirasiyla 21.0 ve
24.3 uM TE 100g'1 kuru cilek olarak bildirilmistir
(Wojdylo 20009).
kapsaminda elde edilen toplam fenolik madde

ve ark,, Mevcut calisma
miktari ve antioksidan kapasite degerleri literatir
bulgular ile kiyaslandiginda, Aydin ili Sultanhisar
ilcesinde  yetisen ticari c¢ilek cesitlerinin
antioksidan bilesenlerce zengin olduklari ifade
edilebilir. Oz ve Eker (2016), Osmaniye ilinde
yetisen Rubygem ve Osmanl isimli iki farkl ticari

cilek tlrt ile yaptiklari calismalarinda sirasiyla

Cizelge 3. Cilek gesitlerine ait HPLC ile seker analizi sonuglari

toplam fenolik madde miktarini 3774 ve 3053 mg
kg™, toplam flavonoid miktarini 121.7 ve 36.5 mg
kg™ ve antioksidan kapasite degerini ise DPPH
siplirme aktivitesi cinsinden %91.0 ve %58.6
bu
¢alisma kapsaminda Aydin ilinde yetisen Rubygem

olarak rapor etmislerdir. Benzer sekilde,
cesidinin, cahsilan diger cilek cgesitlerine kiyasla
daha oldugu

bulgulanmistir. Fenolik maddeler ile antioksidan

fenolik  maddelerce zengin
kapasite iliskisi ele alindiginda ise, ¢ilek meyvesi
ile yapilan bir ¢alismada toplam fenolik madde ve
antosiyanin  miktarinin, antioksidan kapasite
degeri ile pozitif yonde anlamli bir iliskisinin
oldugu bildirilmistir. Ayrica, askorbat iceriginin de
antioksidan madde igerigi ile negatif yonde
anlamli bir iliskisinin oldugu ifade edilmistir (Kalt

ve ark., 1999).

Seker kompozisyonu

Sultanhisar’da yetigstirilen ¢ ¢ilek ¢esidinin
HPLC
belirlenmistir (Cizelge 3). Her (¢ cilek ¢esidinde de

ile detayli seker kompozisyonu ayrica
baskin sekerin glikoz oldugu; glikozu sirasiyla
ettigi
anlasilmaktadir. En yiksek toplam sekerin Sabrina

friktozun ve sakarozun takip
cesidinde oldugu ve en disuk de Florida Fortuna
cesidinde oldugu bulgulanmistir. Farkh olarak,
Rubygem cesidi ¢ilek 6rneklerinde sakaroz miktari
diger cesitlere kiyasla olduk¢a disik tespit
edilmistir.

Table 3. Results of sugar analysis by HPLC belonging to strawberry cultivars

Cilek cesidi Sakaro_z1 GIikoz_1 Frukto_z1 Toplam §c_elker
(g 100g™) (g 100g™) (g 100g™) (g 100g )
Strawberry cultivar Sucros_e1 Glucos_(i Fructos_(le Total suglar
(g 100g") (g 100g ) (g 100g ) (g 100g )
Florida Fortuna 1.51+0.14° 2.24+0.28° 2.06 £0.26° 5.81+0.68°
Rubygem 0.36 +0.19" 3.10 £ 0.39° 2.77 +0.32° 6.23 + 0.89°
Sabrina 1.88 +0.14° 3.22+0.00° 2.93+0.02° 8.03+0.17°

Ayni situnda yer alan farkl harfler istatistiki farkliliklari simgelemektedir (P<0.05)

Aroma Ozellikleri

Aydin ili Sultanhisar ilcesinde yetismekte olan
Uc cilek cesidi Sabrina, Florida Fortuna ve
Rubygem tirlerinde ugucu bilesen tayini statik

tepe boslugu yontemiyle gaz kromatografisi kiitle
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spetrometresinde yapilmistir. Diinyada bazi cilek
cesitlerinin tepe boslugu bilesenlerinde yapilan
ise  Cizelge 4'te

calismalardaki  durum

Ozetlenmistir.
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Cizelge 4. Cilek turlerinde yapilan ¢alismalarda en fazla bulunan U¢ tepe boslugu aroma bilesenleri
Table 4. Three headspace aroma compounds mostly determined in studies of strawberry cultivars

Cilek Cesidi En fazla bulunan bilesenler Kaynak

Strawberry cultivar Major compounds Reference

Honeoye Hekzil asetat, aseton, butil asetat Nielsen ve Leufven, 2008
Korona Metil butanat, etil butirat, aseton Nielsen ve Leufven, 2008
Tamar Etil butanat, etil hekzanat, E-2-hekzenal Kafkas ve ark., 2005

Yael Etil butanat, butil butanat, E-2-hekzenal Kafkas ve ark., 2005
Malach Etil hekzanat, E-2-hekzenal ve etil hekzanal Kafkas ve ark., 2005
Totem Etil butanat, oktil butanat, benzil asetat Jetti ve ark., 2007

Puget Relieance
Puget Summer

Hood Hekzanoik asit,hekzil hekzanat, nerolidol
Independence 2-Metil butanoik asit, hekzanoik asit,benzen metanol
Ventana Hekzanoik asit, linalil format, etil sinamat

Camarosa Hekzanoik asit, delta-dekalakton, oktil-2-metil butanat
San Mugiel Hekzanoik asit, metil butanat, etil sinamat

Venice Etil asetat, etil sinamat, mesifuran

13G97 Hekzanoik asit, nerolidol, gama-dekalakton

Hekzanoik asit, etil butanat, benzil asetat
Hekzanoik asit,etil butanat, 2-metil butanoik asit

Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007
Jetti ve ark., 2007

Cizelge 5. Sabrina, Florida Fortuna ve Rubygem gilek gesitlerinin ugucu bilegenleri ve koku 6zellikleri
Table 5. Volatile compounds and odour properties of Sabrina, Florida Fortuna and Rubygem strawberry cultivars

GC-MS Alan Yuzdeligi (%)

GC-MS Area Percentage (%)

Retensiyon Retensiyon Florida
No Zamani Endeksi’ Bilesen Koku é'>zelliéi2 Sabrina Fortuna Rubygem

Retention Retention
No time Index Compound Odour properties2
1 1.601 <600 Asetone Oje cikarici 25.87 42.93 21.01
2 1.672 <600 Metil asetat Etherimsi 10.76 11.41 17.71
3 1.844 <600 Diasetil Tereyagi 4.36 3.43 nd®
4 1.957 609 Etil asetat Ananas 23.11 8.55 19.59
5 2.04 622 Metil propanal Meyvemsi nd 0.42 0.29
6 2.23 654 izopripil asetat Eterimsi nd 0.60 0.28
7 2.42 685 2,2,4,4-Tetrametil butan  (kokusuz) 14.40 9.49 6.18
8 2.634 715 Etil propanat Meyvemsi 0.11 0.52 0.29
9 2.741 726 Metil butanat Eter ve meyvemsi 6.29 8.17 11.64
10 2.865 738 1-Pentanol Meyvemsi 0.51 nd 0.36
11 2.937 744 3-metil-2-pentanon (kokusuz) 0.44 nd nd
12 3.311 773 Toluen Yagli boya 0.95 nd 0.16
13 3.423 780 Metil izovalerat Meyvemsi 0.57 nd 0.57
14 3.797 802 Etil butanat Elma 3.51 7.21 5.80
15 4.581 847 Propil butanat Meyvemsi nd 0.59 0.31
16 4.824 858 E-2-Hekzenal Yesil yaprak 0.50 0.54 0.15
17 5.162 872 1-Hekzanol Recine, gicek ve yesil yaprak  0.94 nd 1.32
18 6.581 928 Metil hekzanat Meyve ve gicek 4.97 2.09 6.27
19 8.836 1000 Etil hakzanat Elma kabugu 1.80 2.27 3.52
20 9.293 1016 Hekzil asetat Meyvemsi ve bitkisel nd nd 0.56
21 9.387 1020 E-2-Hekzenil asetat Yesil yaprak 0.21 0.70 0.80
22 12.184 1100 delta-3- Karen Limon ve regine 0.71 0.55 0.62

1Retensiyon endeksleri gaz kromatografisi HP1 kolonunda C7-C30 alkan serisine gore hesaplanmistir. 2Bilesenlerin koku

ozellikleri
bulunamamustir.

Sultanhisar cileklerinin tepe boslugu bilesenleri
ve cesitli kaynaklarda belirtilen aroma 6zellikleri
Florida
fortuna ve Rubygem cesitlerinde sirasiyla 18, 16
ve 20 adet
Bilesenlerin birgogunun ester grubuna ait oldugu

Cizelge 5’'te gorilmektedir. Sabrina,

ucucu bilesen saptanmistir.
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www.flavornet.org ve www.thegoodscentscompany.com veri

tabanlarindan derlenmistir. nd: Bilesen

belirlenmistir. Genel olarak en vyiksek oranda
bulunan bilesikler aseton (oje cikarici kokusu),
metil asetat (eterimsi koku), etil asetat (ananas
2,2,4,4-tetrametil
bilesen), metil butanat (eter ve meyvemsi koku),

kokusu), butan  (kokusuz

etil butanat (elma kokusu) ve metil hekzanattir
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(meyve ve cicek kokusu). Sabrina cesidinin en
fazla bulunan i aroma bileseni aseton, etil asetat
ve metil asetat; Florida fortuna gesidinin en fazla
bulunan lic aroma bileseni aseton, metil asetat ve
metil butanat; Rubygem cesidinin ise en fazla
bulunan U¢ aroma bileseni aseton, etil asetat ve
metil butanat olarak belirlenmistir.

Cilek 6rneklerinin ugucu bilesen igerikleri, ilgili
bilesenin kromatogramdaki relatif ytzdelikleri ile
hesaplanmistir. Ug cilek cesidinde; 14 ester, 3
keton, 2 alkol, 2 aromatik hidrokarbon ve 1 alkan
olmak Uzere toplam 22 bilesen tespit edilmistir.
Bu sonuglara benzer olarak; Hakala ve ark. (2002)
6 cilek tlriinde (Senga Sengena, Jonsok, Polka,
Korona, Bounty ve Honeoye) en fazla miktarda
bulunan ugucu bilesen grubunun ester grubu
oldugunu ve metil butanat, etil butanat, metil
hekzanat ve ethyl hekzanatin baslica bilesenler
oldugunu belirtmistir. Bu ¢alismada; Sabrina
tiriniin en fazla bulunan (¢ aroma bileseni
aseton (%25.87), etil asetat (%23.11) ve metil
asetat (%10.76); Florida Fortuna gesidinin en fazla
bulunan U¢ aroma bileseni aseton (%42.93), metil
asetat (%11.41) ve etil asetat (%8.55); Rubygem
¢esidinin ise en fazla bulunan U¢ aroma bileseni
aseton (%21.01), etil asetat (%19.59) ve metil
butanat (%17.71) olarak belirlenmistir. Florida
fortuna ve Sabrina cesitlerinin en fazla bulunan
ucucu bilesenleri ayni olmasina ragmen, iki tir
arasindaki aroma farkhlasmasi daha az miktarda
bulunan bilesen miktar ve ¢esitlerinden
kaynaklanmaktadir. Benzer yontem kullanilarak
daha oOnce vyapilmis calismalarda diger cilek
cesitlerinin en fazla bulunan ugucu bilesenleri
bu

calismada tanimlanan Florida fortuna, Sabrina ve

Cizelge 4'te Ozetlenmistir. Buna gore;

Rubygem c¢ilek cesitlerinin  baslica ucucu
bilesenlerinin diger cilek cesitlerinden farklilk
gosterdigi, ancak genel olarak meyve kokusu
veren esterlerin tim cileklerde etken bilesen
oldugu gozlemlenmistir.
SONUCLAR

Diinyanin  6nemli c¢ilek Ureticisi Ulkeleri

arasinda yer alan llkemizin Ege Bolgesi'nde Aydin
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ilinin  Sultanhisar ilcesinde blyik oOlglide
yetistiriciligi yapilan ve énemli bir pazar payi olan
Florida Fortuna,

cilek cesitleri Rubygem ve

Sabrina ¢esitleridir. Bu g¢alismada, Sultanhisar
yoresinde vyetistiriciligi hiz kazanan bu Ug¢ farkh
cilek cesidinin fiziksel, kimyasal, biyoaktif ve
aroma Ozellikleri incelenmistir. Cilek gesitliligine
bagl olarak meyve kalite 6zellikleri ve kimyasal
farkhliklar
biyoaktif

bakimindan Rubygem cesidinin 6ne ¢iktigl, aroma

kompozisyonlarindaki ortaya

konmustur.  Cileklerin ozellikleri
ozellikleri bakimindan ise Ug¢ ¢esidin de yakin
bilesimlere sahip oldugu ifade edilebilir. Kimyasal
Ozellikleri bakimindan Sabrina cgesidi ¢ileklerin
daha yuksek seker kompozisyonu ve asitlik (%)
Bu

calisma ile Florida Fortuna, Sabrina ve Rubygem

degerlerine sahip oldugu belirlenmistir.
cilek cesitlerinin kalite ozellikleri Glkemizde ve
diinyada vyetistirilen diger c¢ilek c¢esitleri

karsilastirilarak sunulmustur.

ile
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llce Midirligiine ve Sultanhisar Ziraat Odasi
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ABSTRACT

The technological advances in the processing of cereal products allow separating of different
milling fractions, which can be used as functional additives in food formulations. These by-
products can be used to improve the technological performance and/or to integrate foods
with healthy compounds such as dietary fiber, phenolics and antioxidants. In this study,
various types of cereal by-products including wheat, barley and oat brans, bulgur bran,
poppy waste and wheat germ, were added to the wheat flour. The 10% of the wheat flour
used was replaced with the different cereal by-products. Then, the flour blends and control
sample were analyzed using standard “Chopin +” protocol of Mixolab equipment for
determination of rheological properties. The same blends were also used for biscuit
preparation. The Hunter L, a, b values, spread ratio, hardness and sensory properties of
biscuits were measured. Water absorption and dough development time were slightly
affected by addition of the products. In general, the addition of the by-products into the
flour resulted higher dough stability (3.35-11.22 min) and higher torque by C, (0.38-0.052
Nm) except for addition of the wheat germ. This indicates strong dough structure. Adding
cereal by products except for wheat germ mostly decreased (p<0.05) lightness (L), spread
ratio and overall acceptance and increased (p<0.05) hardness of biscuit samples.

Key Words: Rheological properties, Biscuit, Cereal by-product, Mixolab

(04

Tahil Grlnlerinin Gretimi sirasinda kullanilan teknolojik yontemler fonksiyonel gida katkisi
olarak kullanilabilecek farkli degirmencilik ara trtnlerinin ayrilmasina olanak saglar. Bu yan
Urunler teknolojik performansi artirmak veya diyet lif, fenolikler ve antioksidanlar gibi sagliga
yarayish bilesenlerin gida formilasyonlarina eklenmesi amaci icin kullanilabilirler. Bu
calismada; bugday, arpa, yulaf ve bulgur kepekleri, hashas kiispesi, ruseym gibi birgok tahil yan
drtnleri bugday ununa eklenmistir. Bugday ununun %210’u farkh tahil yan Urlnleri ile
degistirilmistir. Un karisimlari ve kontrol numunesi sonrasinda Mixolab cihazinda standart
“Chopin+” protokoli kullanilarak reolojik ozellikleri agisindan test edilmislerdir. Ayni un
karisimlari biskiivi yapiminda kullaniimistir. Biskivilerin Hunter L, a, b degerleri, yayilma orani,
sertlik ve duyusal ozellikleri dlgilmustiir. Su emme orani ve hamur gelisim zamani bu yan
drinlerin eklenmesinden bir miktar etkilenmistir. Ruseym ilavesi disinda tahil yan Griinlerinin
una eklenmesi ile genellikle daha uzun hamur stabilitesi (3.35-11.22 dk) ve daha yiiksek tork
degerleri (C, 0.38-0.052 Nm) elde edilmistir. Bu durum daha gigli hamur yapisinda isaret
eder. Ruseym ilavesi disinda eklenen tahil yan urinleri ¢ogunlukla biskiivi numunelerinin
beyazligini, yayllma oraninin ve genel kabul edilebilirligini azaltmis; sertligini artirmistir.

Anahtar Kelimeler: Reolojik 6zellikler, Bisktivi, Tahil yan diriinleri, Mixolab
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Introduction

The technological advances in the processing
of cereal products allow separating of different
fractions, which can be used as functional
additives in food formulations. These by-products
can be used to improve the technological
performance and/or to integrate foods with
healthy

phenolics and antioxidant. It was demonstrated

compounds such as dietary fiber,
that the concentration of bioactive constituents
was greater in the outer layers of the wheat grain;
thus the bran fraction demonstrates higher
antioxidant activity than other milling fractions
(Beta et al., 2005; Esposito et al., 2005; Liyana-
Pathirana and Shahidi, 2007).

sources have been developed for use in cereal

Various fiber

foods to provide more fiber. It was reported that,
some of by-products from durum wheat mainly
contain insoluble dietary fiber; while others,
containing high amount of soluble dietary fiber,
are great of nutritional value. Soluble fiber
0.9-4.1%;
insoluble fiber content was between 21 and 64%.

content ranged between while
Antioxidant activity is also higher for the internal
bran fractions and it increases in fractions having
reduced granulometry (Esposito et al., 2005). As
be

concentrated in the outermost layers, the bran

phenolic compounds are found to
fractions obtained as milling by-products may be
used as a natural source of antioxidants and as a
value-added product in the preparation of
functional food ingredients and/or for enrichment
of certain products (Liyana-Pathirana and Shahidi,
2007). These attributes of cereal by-products
could therefore be exploited to upgrade a
carbohydrate rich snack food like biscuit and
cookies.

Biscuits and cookies represent the largest
category of snack items among baked foods all
over the world. Biscuits possess several attractive
features including wider consumption base,
relatively long shelf-life, more convenience and
good eating quality (Hooda and Jood, 2005;

Baljeet et al., 2014). They are generally made
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from refined soft wheat products with poor
nutritional and quality properties; and contain
high amount of fat, sugar and salt. However, they
can be very nutritious when enriched with the
different nutritious sources like legumes, various
cereals and fruit-based wastes (Rababah et al.,
2006; Pasha et al., 2011; Baljeet et al., 2014).
Some fruit fiber and wheat bran have been used
to increase fiber content of wire-cut-cookies, and
also to improve texture, color and aroma of the
final products (Uysal et al., 2007). Rheological
properties of the dough and the final quality
parameters of the biscuit products are affected
from type and level of the ingredients in the
formulation (Pedersen et al., 2005). In this study,
different types of cereal by-products were
incorporated into the biscuit formulation. The
objective of this study was to evaluate the
substitution of the different types of cereal by-
products on the rheological properties of biscuit
dough and on the main quality parameters of the
biscuit produced from this dough.

Materials and Methods

Raw materials

Oat bran, bulgur bran, poppy waste, wheat
germ, wheat bran and barley bran were the
different the
experiments. All of these were obtained from

cereal by-products used in
different cereal processing factories in Karaman,
Turkey. The other ingredients were as follows:
soft wheat flour, which is suitable for biscuit
production, shortening, powdered sugar, salt, and
(NaCOs). All

obtained from biscuit production factory (Simsek

baking powder of them were
Biscuit and Chocolate Production Company,
Karaman, Turkey). The chemical composition of
cereal by-products were measured according to
AACC (2002) methods (crude fiber (Method no.
32-10), ash (Method no. 08-03), crude fat
(Method no. 30-20), moisture content (Method
no. 44-15A), protein content (Method no. 46-30).
The results of analyses are given in Table 1.
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Determination of rheological properties using
Mixolab®

Samples used in the rheological experiments
were prepared by the replacement of 10% (w/w)
of the soft wheat flour with the different cereal
by-product. Soft wheat flour was used as control
sample.

Dough mixing and pasting behaviors of the
flour samples were studied using the Mixolab®
(Chopin Technologies, Villeneuve La Garenne,
France). The Mixolab® is a recording dough mixer
used to measure the rheological properties of
dough subject to the dual stress of mixing and
temperature changes. It measures the torque (in
Nm) produced by the dough between two mixing
blades (Anonymous, 2012). For the analysis of
rheological behavior of samples, the standard
“Chopin+”  protocol
equilibrium at 30 °C for 8 min, heating to 90 °C

was followed: initial
over 15 min (at a rate of 4 °Cmin™), holding at 90
°C for 7 min, cooling to 50 °C over 5 min (at a rate
of 4 °Cmin™) and holding at 50 °C for 5 min. The
mixing speed was kept constant at 80 rpm. In the
“Chopin+” protocol, the dough weight is 75 grams
and the target consistency is 1.1 Nm (+/- 0.05
Nm). The parameters that are obtained from the

torque-time curve are given in Figure 1.

Preparation of biscuits with cereal by-products

The baking process of cookies was carried out
for blends of 10% (w/w), which were prepared by
substituting the flour in the cookie formulation
with cereal by products, according to the “wire-
cut cookie” Method No. 10-54 (AACC,2002). After
baking, cookies were cooled at room temperature
and were packed in polypropylene pouches and
sealed until further analysis.

Evaluation of biscuit quality

Physical characteristics: The AACC Method 10-
50D (2002) was used to evaluate biscuit width,
thickness and spread ratio. Biscuit width (W) was
measured by placing 6 biscuits edge-to-edge to
get the average width in millimeters. Biscuit
thickness (T) was measured by stacking 6 biscuit
on top of each other, and restacking in different
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order and re-measuring them to get the average
in millimeters. Spread ratio was then calculated as
biscuit width divided by the thickness.

The hardness (N, force) of biscuit samples were
measured with a TA-XT2i
(Texture Technologies Corp, scarsdale, NY/Stable

Texture Analyzer

Micro Systems, Godalming, Survey, UK) and the
software texture Expert (version 5.1.1). The
instrument was fitted to the standard 50 kg load
cell supplied with the texture analyzer. A three-
point bending rig technique was used to break
sample at a constant speed of 2 mm.s™ against
the flat plate fixed on the loading frame. The
color measurement was done using HunterlLab
ColorFlex (Hunter lab, Reston VA) with triplicate
measurements. The color values were expressed
as L (lightness or darkness), a (redness or
greenness), b (yellowness or blueness). Sensory
evaluation of cookies: Sensory evaluation of
biscuit samples was also performed. The samples,
which were coded with different numbers, were
presented to the panelists. A 1-5 hedonic scale
was used to evaluate the samples and panelists
rated each sensory attribute between 1 point
(unacceptable) and 5 point (very well).

Statistical analysis

All analyses were done in triplicate. All results
were recorded as means of + SE and analysed by
SPSS for Windows (ver. 10.0). Duncan’s multiple
range test was done to test any significant
differences between samples (p<0.05).

Results and Discussion

Rheological characteristics of the biscuit dough
The effects of the cereal by-products (wheat

bran and poppy waste) addition on the
rheological characteristics of the flour, in
comparative with the control sample are

demonstrated in Figure 2. All the measured
values from the mixolab curve also are given in
Table 2. The results from mixolab analysis confirm
that wheat flour used as control sample is biscuit
type flour, according to the reference values
reported in the Mixolab manual, once biscuit type
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flour presented water absorption about 50.1 g
per 100 g and stability
(Anonymous 2012). When the barley, wheat, oat

less than 5 min

and bulgur brans were added to the flour, the
water absorption increased from 50.7% (w/w)
(control) to 54.5, 52.5, 53.8 and 55.8% (w/w),
respectively. Bran parts of the cereals contain
high amount of dietary fiber. It was indicated that
the increase in the water absorption was caused
by the hydrogen bonds, which are constituted as
a result of the interaction of hydroxyl groups
the
components with water. Other factors that may

within structure of the dietary fiber
affect the WA in blends are the increase in
protein content and the amount of damaged
starch that might be present as a result of
crushing (Kohajdova et al., 2013). The flour with
wheat germ and poppy waste (had higher fat
content relative to other samples) gave similar
water absorption values with the control. No
G
torque, which was expected due the variation in
added to obtain a
consistency of 1.1 + 0.05 Nm.

statistical differences were observed for

the amount of water

The strength of the flour containing cereal by-
products could be adjudged from the mixolab
data on the basis of dough stability and C,.
Control flour was weak as it developed quickly
(0.77 min) and C, value less than 0.37 Nm
indicating that this dough was less tolerant to
mixing. In general, addition of the by-products
into the flour resulted higher dough stability
(3.35-11.22 min) and higher torque by C, (0.38-
0.052 Nm) except for addition of the wheat germ.
High dough stability values are usually related to
the strength of flours (Kohajdova et al., 2013).
Biscuit wheat varieties are characterized by a
lower mixing stability and a high gelatinization
(C3) and a very high retrogradation (Cs). Among
the samples, wheat germ added flour gave the
minimum torque for the protein weakening (C,).
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Wheat germ has high fat content (Table 1) so it
probably reduces the mechanical work required
On the
had
highest torque due to increase of the protein and

for the gluten network formation.
contrary, poppy waste containing flour
crude fiber contents relative to the control
sample (Table 1). The parameter C, (gluten
network strength) almost increased (p<0.05) with
the addition of cereal by-products to control
sample. Higher C; values were observed for all
trials except for wheat germ added flour.

Biscuit quality

Spread ratio values of fortified biscuits and
control samples ranged from 10.37 to 14.45. It
was evident from the results that spread ratio
was significantly affected by the addition of cereal
by-products (Table 3). Spread ratio of different
treatments among which, the highest value was
observed in wheat germ (13.65) and the lowest
for poppy waste (10.87). The spread ratio of the
biscuit samples significantly decreased (p<0.05)
compared to the control sample. This could be
attributed to the
hydrophilic sites available that compete for the

increase in number of
limited free water in biscuit dough (Rababah et
al., 2011; Zucco et al., 2011). Similar results were
reported for the cookies enriched with oat bran,
soy flour, and black gram flour (Patel and Rao
1995; Sharma and Chauhan 2002; Mridula et al.,
2007). It was also implied that the quality of
protein may also affect the water absorption
characteristics of flour and hence spread ratios of
biscuits (Mridula et al., 2007).

The higher protein levels for the cereal by-
products flours used in this study (Table 1) may
the

Hardness, as measured by peak force to snap the

have contributed to reduced spread.

biscuit, is a very important property of cookies
that contributes to product quality (Zucco et al.,
2011).
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Figure 1. Evaluation of mixolab graph. C;: measures water absorption (%, w/w), C,: Measures protein weakening as a function
of mechanical work and temperature, C5: measures starch gelatinization, C,: measures hot gel stability, Cs: measures
starch retrogradation in the cooling phase (Anonymous, 2012).
Sekil 1. Mixolab grafiginin yorumlanmasi. C;: su emme oranini gésterir (%), C,: mekanik is ve sicaklik etkisi ile protein
zayiflamasini gésterir, Cs: nisasta cirislenmesini gésterir, C,: sicak jel stabilitesini gésterir, Cs: soguma sirasindaki
nisasta retrogradasyonunu gdsterir (Anonimi, 2012).
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Figure 2. Mixolab graphs for wheat bran added flour and control flour

Sekil 2. Bugday kepedi eklenmis un ile kontrol unun mixolab grafikleri

Table 1. Chemical composition of cereal by-products.
Cizelge 1. Tahil yan lirtinlerinin kimyasal igerigi.

Component
(%, w/w, wet basis)
Bilesen (%, w/w, islak bazda)

Oat Bran Barley Bran Bulgur Bran Wheat Germ Poppy waste Wheat Bran
Yulaf kepegi  Arpa Kepegi Bulgur Kepegi Ruseym Hashas Kiispesi Bugday Kepegi

Moisture 9.02 £+ 0.47 12.18+0.20 10.17+0.21 10.67 £0.27 2.96 +£0.37 9.07 £0.24
Nem

Fat 4,22 £0.10 0.59+£0.13 4,18 £0.04 8.09+£0.11 24.17+0.58 2.67 £0.22
Yag

Protein 12.66 +0.18 8.53+0.14 26.7 £ 0.64 3529+2.05 34.36+1.14 16.09%0.11
Protein

Ash 3.11+£0.14 2.59+£0.20 1.84+0.14 0.10£0.05 2.72£0.17 5.82+£0.14
Kiil

Crude fiber 10.89 +0.30 6.71£0.15 19.60+ 0.54 17.65+ 0.30 21.65+0.21 12.87+0.34
Ham Lif
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Table 2. Rheological properties of the flour samples obtained from Mixolab graphs (different letters in the each column show
statistical differences at p<0.05).

Cizelge 2. Un numunelerinin Mixolab grafiklerinden elde edilen reolojik ézellikleri (her bir kolondaki farkl harfler istatistiksel
olarak farklihgi (p<0.05) gésterir).

C C C C C
Wat'er Dough Stability ! 2 3 . .

samples Absorption (%, (min) Torque Torque

Numuneler w/w) Hamur Stabilitesi (Nm) (Nm) Torque (Nm  Torque (Nm) Torque (Nm)

Su Emme Orani (dk) Tork (Nm) Tork Tork (Nm) Tork (Nm) Tork (Nm)
(%, w/w) (Nm)

Control 50.7a 3.18a 1.07a 0.37a 1.97a 1.61a 2.20a

Kontrol

OatBran 53.8b 9.02b 1.10a 0.47b 2.26b 2.01b 2.82b

Yulaf Kepegi

Barley Bran 54.5b 3.83c 1.07a 0.38a 2.15b 1.11c 1.59¢

Arpa Kepegi

Bulgur Bran 55.8b 3.353 1.14a 0.45b 2.15b 1.36¢c 1.98d

Bulgur Kepegi

Wheat Germ 50.3a 4.30d 1.07a 0.33a 1.95a 1.70a 2.48e

Ruseym

Poppy waste 47.1c 11.22e 1.06a 0.52b 2.26b 2.11b 2.62e

Hashas Kiispesi

Wheat bran 52.5d 5.52f 1.11a 0.49b 2.17b 1.74a 2.64e

Bugday Kepegi

Table 3. Quality parameters of biscuits produced by blending of cereal by-products and wheat flour (different letters in the
each column show statistical differences at p<0.05).

Cizelge 3. Bugday unu ile tahil yan Grlnlerinin karistiriimasi ile hazirlanan biskivilerin kalite parametreleri (her bir kolondaki
farkli harfler istatistiksel olarak farkhiligi (p<0.05) gdsterir).

Color parameters Sensory Properties
Renk parametreleri Duyusal Ozellikler
Spread Hardness General
Sample Ratio (W/L) Flavor = Appearance Hardness Acceptability
(N) L a b . )
Numune Yayiima Sertlik (N) Lezzet Goriiniis Sertlik Genel
Orani kabuledilebilirlik
Control 14.45 42.99 66.12 6.84 22.98 4 5 5 4
Kontrol +0.33 a +3.8la +3.16a *1.02a +1.85a
\B/\Lg:jybra" 12.69 4751 599 632 1923 . . .
o 10.15b $3.32 b +1.42b +0.12b +0.23b

Kepegi
Barley Bran 12.65 47.31 56.46 5.57 18.86 3 3 4 3
Arpa Kepegi $0.20b +4.10b +1.14c +0.26c 0.63b
Oat Bran 13.23 46.86 63.79 6.50 21.77 5 4 3 4
Yulaf Kepegi +0.16 ¢ +3.65b +2.74d +0.18b +0.58a
Bulgur Bran 11.87 41.66 61.38 6.42 20.33 3 3 4 3
Bulgur Kepegi  +0.21 a +2.87a 1.16b #0.15b +0.26a
Wheat Germ 13.65 40.11 63.88 6.47 23.61 4 5 4 4
Ruseym +0.14 ¢ +44c +1.05d +0.13b +0.87a
:‘;’;’EL"V""“G 10.87 4561 59.66 6.67  20.15 5 5 A 5

. . +0.32d +3.64b +1.70b +0.45b +0.75b
Kispesi

Peak force was significantly increased in color of a baked product is, together with texture
comparison to the control sample except from and taste, a very important element for the initial
wheat-germ added sample (Table 3). For the type acceptability of baked goods by consumers (Zucco
of cereal by-product, no significant differences et al., 2011). The lightness value for the control
were usually observed. Zucco et al. (2011) (66.12) was higher than any values seen for
observed that cookies substituted with green biscuits containing cereal by-products. Fortified
lentil, pinto and navy bean flours were harder biscuit samples have also reduced a* (redness)
than the control as in our results. The surface values. Cookies with darker top surfaces, and
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more of a browner color were reported for
incorporation of lentil and bean flours (Kohajdova
et al., 2013), different pulse flours (Zucco et al.
2011; Rababah et al. 2011) into the wheat flour.
The sensory evaluation of biscuits is summarized
in Table 3. The results obtained in Table 3 show
high sensory ratings for all the selected attributes,
scores ranged from 3 (acceptable) to 5 (very well).
It was observed that addition of the cereal by-
products into the biscuit formulation usually
the
appearance, hardness and overall acceptability.

decreased sensory scores for flavor,
The biscuits prepared by replacing wheat germ,
wheat bran and oat bran got highest scores (well)
for the sensory evaluation. There was no
unacceptable biscuit among the tasted samples.
Replacement of refined wheat flour with up to
10% cereal by-products produced protein and
fiber enriched biscuits with desirable overall

acceptability.

Conclusions

The rheological and physical testing methods
to predict the quality of the final product showed
that it was possible to make biscuit with cereal
by-products replacement by these functional
that
maintaining the physical and sensory properties

ingredients in  concentrations allow
similar to control biscuit. In general, the addition
of the cereal by-products into the flour resulted
higher dough stability (3.35-11.22 min) and higher
torque by C, (0.38-0.052 Nm) except for addition
of the wheat germ. The parameter C, (gluten
network strength) almost increased (p<<0.05) for
all incorporated flour samples. Adding cereal by
products except for wheat germ mostly
decreased (p<0.05) lightness (L), spread ratio and
(p<0.05)

hardness of the biscuits. All of the incorporated

overall acceptance and increased

biscuit samples were acceptable by the panelists.
the
information obtained in the present study using a

Detailed work is required to expand

large number of cereal by-products with different
ratios in the various bakery product formulations.
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Introduction
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ABSTRACT

The aim of this research was to study the bifidogenic effect of salep powder on some
Bifidobacterium species, namely B. lactis, B. infantis, B. longum and B. bifidum. The growth of
the Bifidobacterium species was investigated by measuring the pH and optical density (OD)
during 48 h-fermentation. In order to evaluate the efficiency of the fermentation of salep
powder by the Bifidobacterium subsp. lactic, acetic, butyric and propionic acid values in the
growth media were quantified by HPLC. It was determined that Bifidobacterium species might
be used salep powder as a source of carbon and the highest OD values were found for B. lactis
in media containing glucose and for B. infantis in media containing salep powder. All the
tested strains observed the ability to produce higher amounts of lactic and acetic acids than
amounts of propionic and butyric acids. Consequently, it was determined that all four
Bifidobacterium species were able to ferment salep powder. Moreover, because salep powder
enhanced the growth and activity of Bifidobacteria and it might be conferred as a bifidogenic
effect.

Key Words: Bifidobacterium, Bifidogenic effect, Salep powder
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Bu arastirmanin amaci, salep tozunun B. lactis, B. infantis, B. longum ve B. bifidum’u iceren
bazi Bifidobacterium turleri Uzerine bifidojenik etkisini arastirmaktir. Bifidobacterium
tirlerinin gelismesi, 48 saatlik fermantasyon siresince pH ve optik yogunluk (OD) 6lgllerek
incelenmistir. Bifidobacterium tirleri tarafindan salep tozunun fermantasyonunun etkinligini
degerlendirmek amaciyla gelisme ortamindaki laktik, asetik, butirik ve propiyonik asit
degerleri HPLC cihazi kullanilarak saptanmistir. Bifidobacterium tirlerinin karbon kaynagi
olarak salep tozunu kullanabildigi ve glikoz iceren ortamda B. lactis ve salep tozu igeren
ortamda B. infantis icin en yilksek OD degerleri gozlenmistir. Test edilen tiim suslarin,
propiyonik ve butirik asit miktarlarindan daha yiksek oranda laktik ve asetik asit Gretebildigi
belirlenmistir. Sonug olarak, doért Bifidobacterium turiniin salep tozunu fermente edebildigi
gozlenmistir. Ayrica, salep tozu Bifidobacterium tirlerinin gelismesini ve aktivitesini artirdigl
icin bifidojenik etkili olarak kabul edilebilir.

Anahtar Kelimeler: Bifidobacterium, Bifidojenik etki, Salep tozu

been defined by WHO and FAO as “viable non-

pathogenic  microorganisms  which, when

There is growing interest in functional foods
having beneficial effects on the human health.
Probiotics, prebiotics and synbiotics have gained
an important to modulate the gut microbiota with
the aim of improving host health. Probiotics have
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administered in adequate amounts, demonstrate
The
beneficial effects of the probiotics are inhibition

beneficial effect on the human health”.

the growth of the intestinal pathogens, improved
lactose digestion, enhancing the immune system,
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lowering the risk of cancer, treatment and
prevention of obesity, diabete, cardiovascular
diseases and some allergic reactions. Although
there are hundreds of probiotic species such as
Lactobacillus,

Bifidobacterium, Lactococcus,

Saccharomyces, and Enterococcus.
Bifidobacterium and Lactobacillus species are
most commonly used probiotic species in food
products (Bernardeau et al., 2008; Pan et al.,
2009; Shokryazdan et al., 2017; Kerry et al., 2018;
Zoumpopoulou et al., 2018).

Bifidobacterium species are gram-positive, high
guanine+cytosine, catalase negative, rod-shaped,
non-immobile, non-sporulate, obligate anaerobes
with the exceptions of a few species, highly
sensitive to pH above 8.0 or below 4.5 with
optimum growth between 37 to 41°C. B. breve, B.
bifidum, B. adolescentis, B. animalis, B. infantis, B.
lactis and B. longum are the most recognized
species of Bifidobacteria used as probiotics.
Bifidobacterium species consumed at adequate
levels have demonstrated beneficial effects on
treatment and/or prevention of some diseases
namely concerning immune system, gastro-

intestinal infections, hypertension, cholesterol
and cancer. Bifidobacteria constitute 95% of the
total intestinal microbiota in the colons of breast-
fed infants and decline with age and changes in
eating habits (Champagne et al., 2005). Many
attempts have been made to stimulate the
growth of bifidobacteria and to increase their
populations in the intestines of humans and/or
animals and a food by supplying biologically active
components called as “bifidogenic factor” or
“bifidus factor” (Wang et al.,, 2010; Gonzalez-
Rodriguez et al., 2013). Bifidogenic factor was
described by Modler (1994) and Gomes and
Malcata (1999) as a carbohydrate that survive
direct metabolism by the host and reach the
colon where they are preferentially metabolised
by Bifidobacteria as source of energy. Recently,
this factor is called as a prebiotic. Prebiotics are
non-digested, not-hydrolyzed and non-absorbed
food ingredients in stomach and small intestine.
They have been fermented by the gut microbiota
both in the

that causes specific changes,
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composition and/or activity in the gastrointestinal
As a a)
potentially health promoting metabolites such as

microbiota. result of fermentation,
lactic acid, short chain fatty acids, bacteriocins
and B vitamins are formed, b) the colonic flora by
exerting bifidogenic effect (the proliferation of
bifidobacteria) have been modulated and c) the
growth of undesirable bacteria has been
inhibited. Thus, prebiotics have demonstrated
health benefits including detoxification of toxic
substances, reduction of blood ammonia levels
and cholesterol, stimulation of mineral uptake
and the treatment/prevention of cancer and
infectious diseases (Bindels et al., 2015;
Shigwedha et al., 2016; Carlson et al., 2018).
Cereals, legume crops, vegetables (chicory,

onions, leek, artichoke etc.), fruits (dragon fruit,

jack  fruit etc.) and milk components
(oligosaccharides) are natural sources for
prebiotics. However, inulin,

fructooligosaccharides, oligofructose, (trans-)
galactooligosaccharides (TOS or GOS) or lactulose
derived through biochemical and/or enzymatic
techniques from these foods are the most used
prebiotics at production of industrial products

(Gibson and Rastall, 2006; Wang et al., 2010; Rios-

Covian et al, 2013; Sousa et al., 2015;
Underwood et al., 2015).
Synbiotic has been called as combining

probiotic bacteria with prebiotics. In a synbiotic
composition, prebiotics should be fermented
selectively by the probiotic strain. Fermentation
of the prebiotic results in a) increasing of
beneficial microbiota (e.g., bifidobacteria and
lactobacilli), b) decreasing the populations of
(e.g.,

Clostridium perfringens and E. coli), c) lowering of

potentially pathogenic microbiota
the pH and d) production of short-chain fatty
acids (SCFAs), mainly acetic, propionic and butyric
acids. SCFAs might serve health promoting
properties such as promoting the absorption of
water and minerals including calcium, magnesium

and iron, inhibiting cholesterol synthesis and the

prevention/treatment of the metabolic
syndrome, bowel disorders and certain types of
cancer (Morrison and Preston, 2016;
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Markowiak and Slizewska, 2017; McNabney and
Henagan, 2017).

Orchids are mostly cultivated as beautiful
which

importance and medicinal

flowers have immense economic

value. The salep
powder is obtained from grinding dried tubers of
Orchis mascula, Orchis militaris and related
species of orchids growing naturally in Turkey.
Salep is used as very nutritive ingredient in a
delicious hot drink known by the same name,

traditional Kahramanmaras-type of ice cream,

soft drinks and confectionary industries. In
traditional medicine, salep is used as an
aphrodisiac in sexual activity and erectile

dysfunction, as a blood sugar manager to relieve
pancreas stress, in the prevention of chronic
disorders, in treatment of bowel disorders,
tuberculosis, diarrhea, Parkinson’s, cancer, fever
and weight management (Jagdale et al., 2009;
Altundag et al., 2012; Pourahmad, 2015; Jahromi
et al., 2018). Although the components of salep
vary according to the season of collection and
orchid species, generally it contains mucilage
(48%), moisture (12%), sugar (1%), starch (3%),
substance (5%), (2%)
(16%—60%). Glucomannan

neutral

nitrogenous ash and

glucomannan is a

natural water-soluble fiber which is
important in normalizing blood sugar, relieving
stress on the pancreas and preventing blood
sugar abnormalities, such as hypoglycemia
(Staiano et al., 2000; Keithley and Swanson, 2005;
Onakpoya et al.,, 2014; Tester and Al-Ghazzewi,
2017).

Recently, researchers have studied to find
innovative or alternative sources which are
commercially available prebiotics. In this context,
prebiotic properties of glucomannan have been
reported by many researches (Connolly et al.,

2010; Muller et al., 2012; Harmayani et al., 2014).

Salep powder may be metabolized by
bifidobacteria and demonstrate bifidogenic as
well prebiotic effect, probably due to its

glucomannan content.

In order to develop candidate prebiotic
substrates, firstly the bacterial fermentation
properties of a substrate can be initially
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determined using in vitro models and its prebiotic
activity can later be confirmed by controlled
human clinical trials. The objective of this
research was to determine the fermentability of
salep powder by some bifidobacteria species.
Glucose, a non-prebiotic simple carbon source, is
able to metabolized by probiotic fastly and reach
maximum growth more quickly, thus it was
chosen as a positive control. The comparison was
made in both basal media with salep powder and
glucose as well as glucose. The growth of
bifidobacteria species was tested by determining
the optical density (OD) and pH values. In order to
examine the biochemical activities of the species,
high performance liquid chromatography (HPLC)

analysis of lactic acid and short chain fatty acids

(acetic, propionic and butyric acids)
concentrations was also carried out.
Materials and Methods
Bacterial strains

The bacteria used in this study were
Bifidobacterium longum subsp. infantis,
Bifidobacterium animalis subsp. lactis,
Bifidobacterium longum subsp. longum and
Bifidobacterium bifidum. These strains were

obtained from DSMZ (Deutsche Sammlung von
GmbH,
Germany). These strains were

Mikroorganismen und  Zellkulturen
Braunschweig,
activated according to the method suggested by
DSMZ and incubated at 37°C using an anaerobic
atmosphere generation system (Anaerocult A,

Merck, Darmstadt, Germany).

Salep sample

Salep from orchids grown different parts of
Turkey region was provided by Kadem Sahlepcilik
(Istanbul, Turkey). Stock solutions of salep were
prepared in distilled water and filter-sterilized
using Millipore-Stericup-GP 0.45 um (Kaplan and
Hutkins, 2000; Mumcu and Temiz, 2014).

Growth conditions
Tryptone Peptone Yeast Extract (TPY) was used

as the basal medium containing peptone
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(5.00 g 1), yeast extract (2.50 g I'"), glucose
(5.00 g I'"), tween 80 (1.00 g I™), K,HPO4.3H,0
(2.00 g I'"), MgCl, (0.50 g I'"), ZnS0,4.7H,0 (0.20 g I
1), caCl, (0.15 g I'"), FeCl;.6H,0 (0.003 g I'") and
L-cysteine HCl (0.50 g I"). The medium was
sterilised at 121°C for 15 min. Sterile salep
solutions were added into the basal TPY medium
to obtain final concentrations of 0.5% (w/v.) As
positive control TPY with 0.5 % (w/v) glucose was
used. The assay was performed by adding 2%
(w/v) of an overnight culture of Bifidobacterium
subsp.

pH measurement

The pH of each sample was determined during
fermentation using a pH-meter (pH 315i / SET;
WTW, Germany).

Growth measurement

The optical density as cell density of bacteria
was determined at 600 nm (ODgg) with a
spectrophotometer (Shimadzu UV 1800, Kyoto,
Japan) during fermentation. The corresponding
sterile TPY solutions without bacteria were used
as blanks for the absorbance measurements.

Lactic acid and SCFA analyses

To evaluate the efficiency of the fermentation
of salep by the Bifidobacterium subsp., HPLC was
performed. Lactic, acetic, butyric and propionic
acids can be detected in the growth medium and
qguantified by HPLC (Shimadzu marka LC-20 AD,
Japan, [17]. The HPLC equipment consisted of
Transgenomics ORH-801 column and Refractive
Index Detectors (RID) (Shimadzu, Kyoto, Japan)
connected to a recorder. Samples were filtered
through a 0.45 um syringe filter prior to injection
into the HPLC column. The injection volume was
20ul, 0.0025 N H,SO; was used as the mobile
phase, under a flow rate of 0.6 mL min* at 65 °C
(Anonymous, 2012).

Statistical analysis

All results were expressed as mean + SD. Data
was analyzed by two-way analysis of variance
(ANOVA). Duncan’s Multiple Range Test was
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applied to determine the significant difference
between the fermentation times and substrates
used as carbohydrate source at P <0.01.

Results and Discussion
In order to determine the carbohydrate

the
optical density (OD) and pH were determined.

preferences of Bifidobacterium species,
Table 1 shows OD and pH values after the five
fermentation times (0, 12, 24, 36 and 48 hours) in
anaerobic culture following supplementation with
glucose as a positive control and salep powder
(test substrate).

The results were presented as the mean value
of each fermentation time (FT), regardless of the
Bifidobacterium species (BS), and the mean value
of each strain, regardless of the fermentation
time. For all parameters, the interaction among
both factors (BSxFT) could be determined, and for
all parameters and every time, a significant
interaction was detected (P<0.01). Regarding the
fermentation time, the highest value of optical
density was recorded for media with glucose,
while it showed pH value. In glucose samples, the
pH decreased significantly (P<0.01) during 48 h of
fermentation. It was found that pH value for salep
powder samples showed a temporal increase and
decrease between 36 h and 48 h. B. infantis has
the lowest pH values in both media with glucose
(4.52) and salep powder (5.25).

As shown in Table 1, Bifidobacterium species
used salep powder as a source of carbon and
energy. All strains grew well on glucose, the
highest OD values were found for the strains B.
lactis in media containing glucose (1.114) and B.
infantis in media containing salep powder (0.952).
Optical density value when salep powder for B.
infantis was used as a single carbon source was
able to generate similar growth as that promoted
by glucose (the traditional carbon source). Wang
(2010) reported that B. adolescentis
the highest
xylooligosaccharides with the maximum OD of

et al.

displayed growth on
1.68 and the lowest pH value of 5.1, followed by

B. longum and B. bifidum, however, B. breve did
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not show any growth on XOS. Garcia-Cayuela et
al. (2014) determined that the OD values after 48
h growth of B. lactis BB-12, B. breve 26M2 and B.
bifidum HDD541 with the six carbohydrates
(glucose, lactulose, lactosucrose, kojibiose,
lactulosucrose and 40-galactosyl-kojibiose) used

as carbon sources ranged from 0 to 1.21. On the

other hand, the maximum OD for glucose values
were obtained at 48 h of fermentation, while at
36 h of fermentation for salep powder. Voragen
(1998) reported that chemical structure, degrees
of polymerization (DP), composition of monomer
units and water solubility of substrate affect their
utilisation by probiotic microorganisms.

Table 1 The mean values of OD and pH values obtained by four Bifidobacterium species grown on glucose and salep powder

for 48 h

Cizelge 1 Glikoz ve salep tozu iceren ortamda dért Bifidobacterium tiiriiniin 48 saat fermantasyonu sonucunda elde edilen OD

ve pH degerlerinin ortalama degerleri

Bifidobacterium  strains | N OD (Optik yogunluk) pH
(Bifidobacterium tlirleri) Glucose Salep powder Glucose Salep powder
(Salep tozu) (Glikoz) (Salep tozu)
(Glikoz)
B. bifidum 10 0.901% 0.682% 4.70%° 5.52%
B. infantis 10 0.951*% 0.952* 4.52"° 5.25%
B. lactis 10 1.114" 0.645%° 4.89% 5.55%
B. longum 10 0.703° 0.619%° 539" 5.90™
Fermentation time (hours)
0 8 0.077° 0.113 ™ 6.43% 6.32"
12 8 0.831% 0.608% 5.12% 5.69%
24 8 1.152% 0.874 % 4.46%° 5.35°
36 8 1.194™ 1.092 % 4.20” 5.17%
48 8 1.334% 0.935% 4.16™ 525
ANOVA
Bifidobacterium strains (BS) R i RS o
Fermentation time (FT) ** ** ** **

*PDifferent uppercase supercripts in the same column depict the significant difference between means for fermentation time

and Bifidobacterium strains(P<0.01)

*“Different lowercase supercripts in the same row depict the significant difference between glucose and salep powder

(P<0.01)
Lactic acid

14
1.2
1
— 08
06
04
02

0

Y Glucose

®Salep
powder

B. bifidum B. infantis B. lactis B. longum

Bifidobacterium subsp.

Figure 1. Changes of lactic acid values of samples after the 48 h-fermentation

Sekil 1. 48 saatlik fermantasyon sonunda 6rneklerdeki laktik asit miktarindaki degisim

*Ipifferent lowercase supercripts depict the significant difference among samples (P<0.01);

*Ppifferent uppercase supercripts depict the significant difference between Bifidobacterium subsp. (P<0.01)
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Lactic acid is the main end-product of the
glycolytic fermentation produced by lactic acid
bacteria. For all the tested strains, lactic acid was
the most abundant produced metabolite, this
finding is in agreement with LAB metabolism.
Figure 1 showed the lactic acid concentrations of
Bifidobacterium species in media including
glucose and salep powder. The concentration of
lactic acid ranged from 0.19 g I"* of B. lactis in
media with salep powder to the 1.37 g It of B.
infantis in media with glucose, depending on the
strain and type of subtrate. More lactic acid was
produced from glucose than salep powder. B.
infantis produced the higher lactic acid in media
with salep powder than other species. Barczynska
et al. (2012) reported that lactic acid content
determined 109.3 mg 100 mL™ for B. bifidum
Bb12 and 108.8 mg 100 mL™ for B. animalis DN—

Acetic acid

173 010 in the broth containing the tartaric acid-
dextrin as the only one source of carbon after 24-
h incubation.

Short chain fatty acids

Short-chain fatty acids (SCFAs) such as acetic,
propionic and butyric acids are produced as the
end products of the microbial fermentation of
dietary carbohydrates via Bifidobacteria and
Lactobacilli. The type number and enzymatic
capabilities of microorganisms and substrate
sources have affected amount and type of these
metabolites’ in vitro media (Wong et al., 2006).
body endogenous
microbiota like probiotic bacteria and gut transit

Also, in human colonic

time have affected production (Barczyriska et al.,
2015; Pessione et al., 2015).
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B. bifidum B. infantis B. lactis B. longum

Bifidobacterium subsp.

Figure 2. Changes of acetic acid values of samples after the 48 h-fermentation

Sekil 2. 48 saatlik fermantasyon sonucunda érneklerdeki asetik asit miktarindaki degisim

“®Different lowercase supercripts depict the significant difference among samples (P<0.01);

APDifferent uppercase supercripts depict the significant difference between Bifidobacterium subsp. (P<0.01)

the abundant SCFA

produced by the human colonic microbiota, can

Acetic acid, most
be used as energetic substrate in muscle tissue,

controlling inflammation and counteracting
pathogen invasion (Fukuda et al.,, 2011). The
acetic acid concentrations of Bifidobacterium
species were shown in Figure 2. Its concentration
depended on the strain and substrate type.
Acetic acid, it ranged from 0.19 g I"* of B. longum
to 1.20 g I'* of B. infantis in media with glucose.
The higher acetic acid values were observed for

B. bifidum and B. longum in media with salep
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powder than glucose. Generally, during the
whole fermentation progress, samples including
salep powder exhibited a lower acetic acid value
than glucose. It was found that acetic acid
content determined 19.1 mg 100 mL™' for B.
bifidum Bb12 and 16.9 mg 100 mL* for B.
animalis DN-173 010 in the broth containing the
tartaric acid-dextrin as the only one source of
carbon after 24-h incubation (Barczynska et al.,
2012).

Propionic acid produced by certain colon
bacteria can be transported to many parts of the
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body and utilized in liver cells (Hongpattarakere
et al., 2012). It could be observed (Figure 3) that
the fermentation time might influence the
propionic acid values of Bifidobacterium species
fermented in media including glucose and salep
powder. Propionic acid contents ranged from
001¢g ! of B. longum to 0.13 g It of B. lactis in

media with salep powder. For Bifidobacterium

Propionic acid

species, the maximum propionic acid value of B.
lactis fermented in media with salep powder was
observed. Barczynska et al. (2012) reported that
propionic acid content determined 4.5 mg 100
mL™ for B. bifidum Bb12 and 4.6 mg 100 mL* for
B. animalis DN-173 010 in the broth containing
the tartaric acid-dextrin as the only one source of
carbon after 24-h incubation.
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Figure 3. Changes of propionic acid values of samples after the 48 h-fermentation

Sekil 3. 48 saatlik fermantasyon sonucunda érneklerdeki propiyonik asit miktarindaki degisim

““Different lowercase supercripts depict the significant difference among samples (P<0.01);

*Ppifferent uppercase supercripts depict the significant difference between Bifidobacterium subsp. (P<0.01)

Butyric acid
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Figure 4. Changes of butyric acid values of samples after the 48 h-fermentation

Sekil 4. 48 saatlik fermantasyon sonucunda érneklerdeki butirik asit miktarindaki degisim

*“Different lowercase supercripts depict the significant difference among samples (P<0.01);

*Ppifferent uppercase supercripts depict the significant difference between Bifidobacterium subsp. (P<0.01)

Butyric acid among SCFAs displays beneficial
health effects such as the prevention and
treatment of colonic diseases (Fung et al., 2012;
2015). The Bifidobacterium
species and type of substrate affected the butyric

Pessione et al.,
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acid values. Generally, higher butyric acid values
were present in media with salep powder. A
maximum butyric acid value of B. lactis fermented
in media with salep powder was observed, while
B. bifidum and B. lactis fermented in media with
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glucose had a lower butyric acid value.
Interestingly the trends of production of
propionic and butyric acids were similar for the
tested strains, the highest producers of the both
SCFAs were for B. lactis in media with salep
powder, while and the lowest producers were
B. longum in media with salep powder. These
results agreed with Pessione et al. (2015) who
studied characterization of potentially probiotic
lactic acid bacteria isolated from olives and

evaluation of short chain fatty acids production.

Conclusion

In this study, for the evaluation of bifidogenic
effect
achievements, growth curves were monitored by
optical density
metabolism was assessed by pH measurement

by growth and metabolic activity

assessment, and bacterial
and as well as determination of short chain fatty
acids production. Based on the results reported
herein, salep powder may stimulate the growth of
Bifidobacterium  species. Enhancement of
Bifidobacterium species growth and metabolism
by the increase of lactic acid and short chain fatty
acids production that it may be stated that salep

powder has potential as “bifidus factor”

Acknowledgements

This study was funded in part by the

Commission of Scientific Research Projects of
Uludag University, Bursa, Turkey (QUAP (Z)
2013/50). This study is a part of Buse Usta’s M.Sc.
thesis submitted to the Uludag University,
Institute of Natural Sciences.

References

Altundag, E., Sevgi, E., Kara, O., Sevgi, 0., Tecimen, B.H., &
Bolat, I. (2012). Comparative Morphological, Anatomical
and Habitat Studies on Dactylorhiza romana (seb.) Soé
subsp. Romana and Dactylorhiza romana (seb.) Soé
subsp. Georgica (klinge) sod ex renz & taub.
(Orchidaceae) in Turkey. Pakistan Journal of Botany,
44,143-152.

Anonymous (2012). Transgenomics Application Book:
Chapter IV: HPLC Colums. USA, pp. 284-293.

Barczyriska, B., Slizewska, K., Libudzisz, Z., Kapusniak, K., &
Kapusniak, J. (2015). Prebiotic Properties of Potato
Starch Dextrins. Postepy Hig Med Dosw (online), 69,

157

1031-1041.

Barczynska, R., Slizewska, K., Jochyma, K., Kapusniaka, J., &
Libudzisz, Z. (2012). The Tartaric Acid-Modified Enzyme-
Resistant Dextrin from Potato Starch As Potential
Prebiotic. Journal of Functional Foods, 954—962.

Bernardeau, M., Vernoux, J.P., Henri-Dubernet, S., &
Guéguen, M. (2008). Safety Assessment of Dairy
Microorganisms: the Lactobacillus Genus. International
Journal of Food Microbiology, 126, 278-285.

Bindels, L.B., Delzenne, N.M., Cani, P.D., & Walter, J. (2015).
Towards a More Comprehensive Concept for Prebiotics.
Gastroenterology & Hepatology, 12,303-310.

Carlson, J.L., Erickson, J.M., Lloyd, B.B., & Slavin, J.L. (2018).
Health Effects and Sources of Prebiotic Dietary Fiber.
Current Developments In Nutrtion, 2(3),1-8.

Champagne, C.P., Gardner, N.J., & Roy, D. (2005).
Challenges in the Addition of Probiotic Cultures to
Foods. Critical Reviews in Food Science and Nutrition,
45(1), 61-84.

Connolly, M.L., Lovegrove, J.A., & Tuohy, K.M. (2010).
Konjac Glucomannan Hydrolysate Beneficially
Modulates Bacterial Composition and Activity within the
Faecal Microbiota. Journal of Functional Foods, 2, 219 —
224,

Fukuda, S., Toh, H., Hase, K., Oshima, K., Nakanishi, Y.,
Yoshimura, K., Tobe, T., Clarke, J.M., Topping, D.L.,
Suzuki, T., Taylor, T.D., Itoh, K., Kikuchi, J., Morita, H.,
Hattori, M., & Ohno, H. (2011). Bifidobacteria can
Protect from Enteropathogenic Infection Through
Production of Acetate. Nature, 469, 543-547.

Fung, K.Y., Cosgrove, L., Lockett, T., Head, R. & Topping, D.L.
(2012). A review of the Potential Mechanisms for the
Lowering of Colorectal Oncogenesis by Butyrate. British
Journal of Nutrition, 108, 820—-831.

Garcia-Cayuela, T., Diez-Municio, M., Herrero, M., M.
Martinez-Cuesta, M.C., Peldez, C., Requena, T., &
Moreno, F.J. (2014). Selective Fermentation of Potential
Prebiotic Lactose-Derived Oligosaccharides by Probiotic
Bacteria. International Dairy Journal, 38,11-15.

Gibson, G.R., & Rastall, R.A. (2006). Prebiotics: Development
& Application. England: John Wiley & Sons Ltd, 256 p.
Gomes A.M.P., & Malcata F.X. (1999). Bifidobacterium spp.
and Lactobacillus acidophilus: Biological, Biochemical,
Technological and Therapeutical Properties Relevant for
Use as Probiotics. Trends in Food Science and

Technology, 10,39-157.

Gonzalez-Rodriguez, 1., Ruiz, L., Gueimonde, M., Margolles,
A., & Sanchez, B. (2013). Factors Involved in the
Colonization and Survival of Bifidobacteria in the

Gastrointestinal Tract. FEMS Microbiology Letters,
340,1-10.
Harmayani, E., Aprilia, V., & Marsonoa, Y. (2014).

Characterization of Glucomannan from Amorphophallus
oncophyllus and its Prebiotic Activity in vivo.
Carbohydrate Polymers, 112, 475-479.

Hongpattarakerea, T., Cherntonga, N., Wichienchotb, S.,
Kolidac, S., & Rastall. R.A. (2012). In vitro Prebiotic
Evaluation of Exopolysaccharides Produced by Marine
Isolated Lactic Acid Bacteria. Carbohydrate Polymers, 87,
846— 852.

Jagdale, S.P.,, Shimpi, S., & Chachad, D. (2009).
Pharmacological Studies of ‘Salep’. Journal of Herbal
Medicine and Toxicology, 3(1),153-156.



Usta-Gorgun and Yilmaz-Ersan 2019. Harran Tarim ve Gida Bilimleri Dergisi, 23(2): 150-158

Jahromi, H.K., Pourahmad, M., Abedi, H.A., Karimi, M., &
Jahromi, Z.K. (2018). Protective Effects of Salep against
Isoniazid Liver Toxicity in Wistar Rats. Journal of
Traditional and Complementary Medicine, 8,239-243.

Kaplan, H., & Hutkins, W.R. (2000). Fermentation of
Fructooligosaccharides by Lactic Acid Bacteria and
Bifidobacteria. Applied Environmental Microbiology, 6,
2682-2684.

Keithley, J., & Swanson, B. (2005). Glucomannan and
Obesity: A Critical Review. Alternative Therapies,
11(6),30-34.

Kerry, R.G., Patra, J.K.,, Gouda, S., Park, Y., Shin, H-S., & Das,
G. (2018). Benefaction of Probiotics for Human Health: A
Review. Journal of Food and Drug Analysis, 26(3),1-13.

Markowiak, P., & Slizewska, K. (2017). Effects of
Probiotics, Prebiotics, and Synbiotics on Human
Health. Nutrients, 9(9), 1-30.

McNabney, S.M., & Henagan, T.M. (2017). Short Chain
Fatty Acids in the Colon and Peripheral Tissues: A
Focus on Butyrate, Colon Cancer, Obesity and Insulin
Resistance. Nutrients, 9(12), 1-28.

Modler, H.W. (1994). Bifidogenic
Metabolism and Applications.
Journal, 4(5), 383-407.

Morrison, D.J.,, & Preston, T. (2016). Formation of Short
Chain Fatty Acids by the Gut Microbiota and their
Impact on Human Metabolism. Gut Microbes, 7, 189—
200.

Muller, W.S., Arcidiacono, S., Liebowitz, A., Racicot, K.,
Stenhouse, P., & Soares, J. (2012). Growth Studies of
Probiotic Bacteria On Short Chain Glucomannan, A
Potential Prebiotic Substrate (Technical Report). U.S.
Army Natick Soldier Research, Development and
Engineering Center Natick, Massachusetts, 18 p.

Mumcu, S.A., & Temiz, A. (2014). Effects of Prebiotics on
Growth and Acidifying Activity of Probiotic Bacteria.
Gida, 39, 71-77.

Onakpoya, ., Posadzki, P., & Ernst, E. (2014). The Efficacy of
Glucomannan Supplementation in Overweight and
Obesity: A Systematic Review and Meta-Analysis of
Randomized Clinical Trials. Journal of the American
College of Nutrition, 33, 70-78.

Pan, X., Chen, F., Wu, T., Tang, H., & Zhao, Z. (2009).
Prebiotic Oligosaccharides Change the Concentrations of
Short-Chain Fatty Acids and the Microbial Population of
Mouse Bowel. Journal of Zhejiang University. Science B,
10(4), 258-263.

Pessione, A., Lo Bianco, G., Mangiapane, E., Cirrincione, S.,
& Pessione, E. (2015). Characterization of Potentially
Probiotic Lactic Acid Bacteria Isolated from Olives:
Evaluation of Short Chain Fatty Acids Production and
Analysis of the Extracellular Proteome. Food Research
International, 67, 247-254.

Factors- Sources,
International  Dairy

158

Pourahmad, M., Jahromi, K.H., & Jahromi, K.Z. (2015).
Protective Effect of Salep on Liver. Hepatitis Monthly,
5(4), e28137.

Rios-Covian, D., Arboleya, S., Hernandez-Barranco, A.M.,,
Alvarez-Buylla, J.R., Ruas-Madiedo, P., Gueimonde, M.,
& de los Reyes-Gavilan, C.G. (2013). Interactions
between Bifidobacterium and Bacteroides Species in
Cofermentations are Affected by Carbon Sources,
Including Exopolysaccharides Produced by
Bifidobacteria. Applied and Environmental Microbiology,
79 (23), 7518-7524.

Shigwedha, N., Hal, P. H-V., Jia, L., Sichel, L., & Zhang, S.
(2016). Promoting Health, Probiotics and Prebiotics in
Human Nutrition and Health: Prebiotics: Metabolism
and Symbiotic Synergy with Probiotics in Promoting
Health. UK: IntechOpen, pp. 41-57.

Shokryazdana, P., Jahromia, M.F., Lianga, J.B., & Hoc, Y.W.
(2017). Probiotics: From Isolation to Application. Journal
of the American College of Nutrition, 8(36), 666—676.

Sousa, S., Pinto, J., Pereira, C., Malcata, F.X., Pacheco,
M.T.B., Gomes, A.M., & Pintado, M. (2015). In vitro
Evaluation of Yacon (Smallanthus sonchifolius) Tuber
Flour Prebiotic Potential. Food and Bioproducts
Processing, 95, 96—105.

Staiano, A., Simeone, D., Giudice, E. D., Miele, E., Tozzi, A., &
Toraldo, C. (2000). Effect of the Dietary Fiber
Glucomannan on Chronic Constipation in Neurologically
impaired Children. The Journal of Pediatrics, 41-45.

Tester, R., & Al-Ghazzewi, F. (2017). Glucomannans and
Nutrition. Food Hydrocolloids, 68, 246—-254.

Underwood, M.A, German, J.B., Lebrilla, C.B., & Mills, D.A.
(2015). Bifidobacterium longum subspecies infantis:
Champion Colonizer of the Infant Gut. Pediatric
Research, 77, 229-235.

Voragen, A.G.J. (1998). Technological Aspects of Functional
Food-Related Carbonhydrate. Trends in Food Science
and Technology, 9, 328.

Wang, J., Suna, B., Caoa, Y., & Wanga, C. (2010). In vitro
Fermentation of Xylooligosaccharides from Wheat Bran
Insoluble Dietary Fiber by Bifidobacteria. Carbohydrate
Polymers, 82, 419-423.

Wong, J.M, de souza, R., Kendall, CW., Emam, A., & Jenkins,
D.J. (2006). Colonic Health: Fermentation and Short
Chain Fatty Acids. Journal of Clinical Gastroenterology,
40(3), 235-243.

Zoumpopoulou, G., Kazou, M., Alexandraki, V.,
Angelopoulou, A., Papadimitriou, K., Pot, B. &
Tsakalidou, E. (2018). Probiotics and Prebiotics in
Animal Health and Food Safety: Probiotics and
Prebiotics: An Overview on Recent Trends. Cham,
Switzerland: Springer International Publishing AG, pp.
1-34.



DOI: 10.29050/harranziraat.427438

Harran Tarim ve Gida Bilimleri Derg. 2019, 23(2): 159-166 Research ArtICIe/Ara§tlrma Makalesi

Effect of pH-shifting method on solubility and emulsifying properties of
soy protein concentrate

PH-degisim metodunun soya protein konsantresinin ¢oziiniirliigii ve emiilsiyon
ozellikleri iizerine etkisi

Giilgin YILDIZY

! Igdir University, Faculty of Engineering, Food Engineering Department, 1gdir, Turkey

ABSTRACT

To cite this article:

Yildiz, G. (2019). Effect of pH- The purpose of the current study was to investigate the influence of pH shifting process
shifting method on solubility on soy protein concentrate to improve its functional properties. In this work, pH of the
and emulsifying properties of soy protein concentrate was adjusted to pH 2, 3, 4, 10, 11, and 12 prior to neutral pH
soy protein  concentrate. (pH 7). pH-shifting process effectively improved the solubility of soy protein
Harran Tarim ve Gida Bilimleri concentrate, whereas the modification of the samples with the acidic conditions was
Dergisi, 23(2):159-166. DOI: less pronounced. The alkaline pH values (pH 10, 11, and 12) showed higher solubility
10.29050/harranziraat.427438 compared to the acidic pH values (pH 2, 3, and 4). With the pH 12 treatment,

approximately 30 times higher solubility was achieved. Among the treatments, the pH
12- treated samples showed the improved emulsifying properties with the highest
emulsifying activity and stability indexes. All pH treated samples (pH 2, 3, 4, 10, 11, 12)
showed less turbidity with smaller particle sizes where the untreated samples showed

Address for Correspondence: most turbid structure with the biggest particle size.

Glilgin YILDIZ

e-mail: Key Words: pH-shifting, Solubility, Soy protein concentrate, Emulsifying properties,

gulcn86@gmail.com Particle size

0z

Bu galismanin amaci, pH degisiminin soya protein konsantresinin fonksiyonel 6zelligini

Received Date: artirmaya yonelik etkisini arastirmaktir. Bu ¢alismada, soya protein konsantresinin pH

26.05.2018 degeri, notr pH (pH 7)’dan 6nce sirasiyla pH 2, 3, 4, 5, 10, 11, ve 12’ye ayarlanmistir. pH-
Accepted Date: degisim islemi, soya protein konsantresinin ¢oziindrligina etkili bir sekilde artirirken, bu
26.10.2018

artis asidik kosullar altinda muamele edilen numunelerde daha az gozlenmistir. Alkalin
pH degerleri (pH 10, 11 ve 12), asidik pH degerlerine (pH 2, 3 ve 4) kiyasla daha yuksek
¢Ozunurlik gostermistir. pH 12 ile muamele edilen 6rneklerde yaklasik 30 kat daha fazla
¢6zuniirliik elde edilmistir. Ornekler arasinda, pH 12 ile muamele edilen numuneler en
yuksek emiilsiyon aktivite ve stabilite degerlerini gostermislerdir. Farkli pH degerleriyle
© Copyright 2018 by Harran University ~muamele edilen orneklerin hepsi, asidik veya alkalin olmasina bakilmaksizin, kontrol

Faculty of Agriculture. Available on-line at .. . o . . . .
www.dergipark gov.trharranzirast orneklerine kiyasla daha kiiglk parcacik boyutu ve daha az bir bulaniklik sergilemislerdir.

This work is licensed under a Creative

; Commens Attribution-Non Anahtar Kelimeler: pH degisim, Cozunurlik, Soya protein konsantresi, Emilsiyon
@ ®® Commercial 4.0 International License.

ozellikleri, Parcacik boyutu

Introduction by removing soluble sugars, ash, and minor
components from the 50% protein soy flour

Soy protein concentrate is a soy product starting material. The protein is insolubilized, and
containing at least 65% protein but less than 90% soluble components are washed out (Campbell et
protein. Soy protein concentrates are produced al., 1985). Even though there is an increasing
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demand in using soy proteins due to various
advantages in comparison with the other proteins
such as high nutritional value, steady supply, and
low cost in

recent years, soy proteins as

emulsifiers are usually reported to be less
effective in comparison with other food proteins,
such as casein (Santiago et al., 1998). This might
be because of the compact globular structures of
soy proteins that stabilized basically by hydrogen
and disulfide bonds (Palazolo et al., 2005).

Several methods have been developed in order
to change the native structure of soy proteins to
enhance the functionality. Modified soy protein
concentrates demonstrate a very high degree of
Through

chemical modifications it is possible to rearrange

functionality. mechanical  and/or

protein molecules so that they are more
functional. A modified soy protein concentrate
described by Howard et al. (1980) showed an
increase in its water solubility. This product
exhibited improved functionality in various meat
systems which was better than compared to soy
protein isolates (Moore et al.,, 1980), and so it
might be replaced with milk proteins at lower cost
in several applications (Morris, 1980). pH-shifting
method, a chemical treatment, fixes the pH of a
protein to extreme values such as pH 2 or pH 12
to unfold the protein, and after that changes the
pH back to neutral to refold the protein This
unfolding-refolding step has been announced to
the
powerfully (Jiang et al., 2010, Lee et al., 2016,

modify protein  functional properties
Yildiz et al., 2017). An improved charge repulsion
forces the proteins to a partially unfolded state
(Kristinsson et al., 2003). Several studies have
reported that globular proteins might be partially
unfolded at extreme pH values, mostly at low pH
levels. This dynamic structure is specified as the
“molten globule” (MG) structure (Goto et al.,,
1989; Goto et al., 1990). This structure maintains
a firm structure such as retention of most
secondary structure, however has a tendency to
lose some of the tertiary structure (Goto et al.,
1990). Studies have used myosin (Kristinsson et
al., 2003), egg albumin (Liang et al., 2007), and
2004) and

hemoglobin (Kristinsson et al.,,
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exposed them to extreme pH levels (pH 2 or pH
12) followed by readjustment of the pH back to
pH 7, called as pH shifting, to produce MG state
In the MG state,

functional

proteins. proteins show

enhanced properties, especially
emulsifying and foaming activities. The term “pH-
shifting” was reported by Choi et al. (2005) at first
to improve the recovery of fish protein from
frozen fishes. First of all, they exposed the fish
muscle protein to intense pH values for the water
solubility improvement, then the protein was
adjusted to pH 7. The research ensured that the
pH shifting- treated fish protein has outstanding
gel-forming ability.

By considering the effectiveness of pH-shifting
technique on protein structure by unfolding-
refolding mechanism, it is expected to achieve
improved SPC functionality by using pH-shifting.
Therefore, the aim of this study is to investigate
the effect of pH-shifting treatment on the
solubility and emulsifying properties of soy

protein concentrate.
Materials-Methods

Soy protein concentrate (SPC)

Soy protein concentrate (SPC, Acron SM) was
supplied from Archer Daniels Midland (IL, USA).
The Acron SM consists of 69% soy protein on dry
base. All chemicals were bought from Sigma-
Aldrich (St. Louis, MO, USA), and Fisher Scientific
(Pittsburgh, PA, USA).

pH-shifting process

Six pH-treatments were applied to modify SPC
(Table 1). pH-shifting treatment was applied to
SPC solution by following the method proposed
by Jiang et al. (2014) with slight modification. SPC
dispersion (3 g 100 mL}) was mixed at room
temperature (RT) during half an hour, and later
adjusted to pH 2, 3, 4, 10, 11 or 12 with 2M NaOH
or 2M HCI at RT. The protein solution was kept at
RT during an hour prior to adjust pH back to
neutral. Supernatant was obtained after
centrifugation step (8610 rpm, 20°C, and 15 min)

and put in a refrigerator at 4°C before the
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analysis. Samples treated with different pH values
were labeled as pH 2, pH 3, pH 4, or pH 10, pH 11,
and pH 12, subsequently. For the control samples,
3 g of SPC without any pH changes was only

stirred in 100 mL distilled (DI) water during half an
hour at RT. Figure 1 shows the preparation of SPC
samples.

Table 1. Treatments used to modify soy protein concentrate (SPC)
Cizelge 1. Soy protein konsantresini modifiye etmede kullanilan yéntemler

Treatment pH2 |pH3 | pH4 | pH pH pH RT for 1 h pH adjustment (pH 7) | Centrifuge

Yontemler 10 11 12 1 saat oda | pH ayarlama Santrifij
sicakhgi (pH 7)

Control 2 2 2 2 2 2 2 2 2

Kontrol

pH-shifting (pH 2) 1 2 2 2 2 2 1 1 1

pH degisimi (pH 2)

pH-shifting (pH 3) 2 1 2 2 2 2 1 1 1

pH degisimi (pH 3)

pH-shifting (pH 4) 2 2 1 2 2 2 1 1 1

pH degisimi (pH 4)

pH-shifting (pH 10) 2 2 2 1 2 2 1 1 1

pH degisimi (pH 10)

pH-shifting (pH 11) 2 2 2 2 1 2 1 1 1

pH degisimi (pH 11)

pH-shifting (pH 12) 2 2 2 2 2 1 1 1 1

pH degisimi (pH 12)

(RT: Room temperature storage; 1: shows the steps applied for the treatment; and 2: shows the steps that were not applied

for the treatment)

(RT: Oda sicakhidi, 1: islem sirasinda uygulanan basamaklar; ve 2: islem sirasinda uygulanmayan basamaklar)

Solubility

Solubility of the samples was measured with a
Bio-Rad Protein Assay based on the method
described by Bradford (1976).
albumin (BSA) was used as the standard. Dye

Bovine serum

reagent was prepared by diluting 1 part of dye

reagent concentrate into 4 parts of DI water, and
filtered through a filter paper. This dilution was
mixed with soluble SPC. Protein concentration of
soluble SPC was measured by spectrophotometer
at the wavelength of 595 nm. Protein solubility
was calculated as below and expressed as “%”:

Protein concentration in soluble SPC

Recovery of soluble protein (%) =

Surface hydrophobicity

Surface hydrophobicity (Ho) of SPC dispersions
was measured by following the method of Yildiz
et al. (2017). 1-anilino-8-naphthalenesulfonate
(ANS) was used as the fluorescence probe. ANS
stock solution (8 mM) was prepared in phosphate
buffer (0.01 M, pH 7). Similarly, different soy
protein concentrations, changes from 0.04 to 0.2
mg mL", were prepared with same phosphate
buffer (0.01 M, pH 7). ANS stock solution (20 pL)
was mixed with protein solutions and the
intensity was measured at 340 nm (excitation)
and 440 nm (emission). The slope of fluorescence
intensity  vs. concentration

protein were

calculated and referred as Hy of proteins.

161

Initial protein concentration

X 100
Free sulfhydryl groups
Free sulfhydryl groups (Free-SH) were

measured as proposed by Lee et al. (2016). A
cysteine hydrochloride monohydrate (changing
from 0 to 1.5 Mm) was dissolved in a sodium
phosphate buffer (0.1. M). 50 pL of Ellman’s
reagent solution was added in the mix which
consist of 250 uL of protein sample and 2.5 ml of
sodium phosphate buffer. The solution was well-
mixed and after incubation at RT for 15 min, the
absorbance at 412 nm was measured. The free SH
content of SPC samples was expressed as pmol g™
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Soy protein concentrate (3 g)
Sova protein konsantresi (3 a)

100 mL DI water
100 mL distile su

Stirring at RT during 30 min
Oda sicakhiginnda 30 d karistirma

l

pH adjustment to 2, 3, 4, 10, 11, 12
pH 2, 3,4, 10, 11, 12’ye ayarlama

Holding at RT for 1 h

Oda sicakliginda 1 saat bekleme

pH adjustment to 7
pH 7’ye ayarlama

Centrifuge (8610 rpm, 20 °C) for 15 min
Santrifiij (8610 rom, 20 °C), 15 dakika

pH2,3,4,10,11, 12
pH2,3,4,10, 11,12

Figure 1. Preparation of soy protein concentrate samples
Sekil 1. Soy protein konsantre érneklerinin hazirlanisi

Particle size and turbidity

Particle sizes of the SPC samples were
determined by dynamic light scattering (DLS)
using a NICOMP 380 DLS instrument. Samples
were diluted 500-fold with DI water before the
measurement. All measurements were performed
at RT. The average of 3 runs was used to calculate
particle size (nm).

Turbidity of the SPC solutions was determined
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Control
Kontrol

with a spectrophotometer according to the
method proposed by Yildiz et al. (2017). DI water
was used as the blank, and the absorbance at 600
nm was read.

Emulsifying properties

Emulsifying activity index (EAI) and emulsion
stability index (ESI) were calculated by following
the method of Pearce et al. (1979). Firstly, the
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emulsions were prepared by mixing 1 mL of
canola oil and 3 mL of the SPC samples. The blend
of oil and SPC solution was stirred vigorously
during 5 min. Then, the absorbance was
measured at 500 nm at 0 (Ag) and 10 min (Aq).
EAl and ESI were calculated according to the
below formula:

EAI (m® g™") = 2T A, x dilution factor/c x ® x L x 10 000 (2)
ESI (min) = Ay / (Ag— Azg) x 10 (min) (3)

where T: 2.303; dilution factor: 100, c: weight
of protein per unit volume (g mL™), L: width of the
optical path (0.01 m), and ®: oil volumetric
fraction

Statistical Analysis

The differences were determined by using the
General Linear Models procedure in SAS program.
Significant differences among the means were
identified with Fisher’s least significant difference
(LSD) test at alpha = 0.05.

Results and Discussion

Table 2 presents the protein solubility values of
the SPC samples were treated by different pH
The highest
observed 61.1% for the pH 12 treatment, whereas
the protein solubility (1.93%)
observed in the untreated SPC.
different pH treatments had no improvement on

values. protein solubility was

lowest was
Principally,

the solubility, except at pH 12 treatment. There is
a slight difference between the untreated SPC
and other pH treatments (pH 2, 3, 4, 10, and 11).
Under the alkaline conditions, SPC samples
showed a slightly higher solubility compared to
the acidic conditions. While the SPC solubility was
found as 3.51%, 3.78%, and 61.1% for the pH 10,
pH 11, and pH 12 treatments subsequently, the
SPC solubility was observed as 2.85%, 2.98%, and
2.08% for the pH 2, pH 3, and pH 4, subsequently
(Table 2). A significant increase in soy protein
solubility with a pH treatment was stated
previously. Lee et al. (2016) stated that the

solubility of the soy protein isolate (SPI) samples
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showed a significant increase by pH 12 treatment.
It was stated that the pH 12-treated SPI increased
the solubility from 1.49% to 67.34%, which is
slightly higher than the solubility (61.1%) found in
this study. This change might be caused by the
different soy protein products used in these
studies. The purest type of soy protein called as
SPI with 90% protein on dry basis was used in the
work of Lee et al. (2016). In addition, Yildiz et al.
(2017) found that pH 12-treated soy protein
showed a significant higher protein solubility
(57.0%) compared to the untreated SPI samples
(9.1%). Similar results of pH shifting method were
also pronounced in several studies using different
kinds of plant proteins rather than soy protein.
For example, a significant increase of pea protein
solubility treated with pH 12 was achieved in the
study of Jiang et al. (2017). It was observed that
pH 12 treated pea protein isolate (PPI) increased
PPI solubility from 8.17% for the control to 54.94
% (Jiang et al.,, 2017). Environmental factors
including pH, temperature, and ionic strength
have an effect on protein solubility (Bolontrande
et al.,, 2013). Jiang et al. (2009) announced that
supposing the proteins to extreme pH conditions
(i.e, pH 12 or pH 2) caused a partial unfolding of
proteins. The pH is after that adjusted back to pH
7 to refold the protein. This unfolding-refolding
phenomena was described as an effective step in
modification of protein characteristics (Jiang et
al., 2010; Yildiz et al.,, 2017). Therefore, the
increase in SPC solubility might be because of the
increase of ionic relationship between the
proteins and water.

Ho values of the SPC samples are shown in
Table 2. The lowest surface hydrophobicity
(127.0) was observed for the untreated SPC. On
the other hand, the highest Ho (215.0) was
observed for the pH 12-treated SPC dispersions.
Among all different pH treatments, only the pH 12
treatment significantly increased the protein Ho
up to 215.0 (Table 2). There is not any significant
changes was observed between the untreated
SPC and other pH- shifting (pH 2, 3, 4, 10, and 11)
treated samples. The significantly higher Ho of
the pH 12-treated SPC samples showed a more
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modification of SPC
comparison with the other treatments. A positive

severe structure in
relationship was observed between the solubility
and Ho (Table 2). For example, the pH 12 treated
samples had the highest solubility (61.1%) with
the highest Ho (215.0). In a similar way, the
untreated SPC had the lowest solubility (1.93%),
and its Ho (127.0) was also the lowest. pH
treatment may lead to the exposure of
hydrophobic groups initially buried in the interior
of the protein molecules. Dissociation of native
protein structures into individual subunits is
thought to be the driving force for the increased
solubility. This finding is in agreement with the
observation of Yildiz et al. (2017) who found also
a positive relationship between solubility and Ho
of SPI. Furthermore, the confirmation of this was
shown in the work of Lee et al. (2016) and Jiang et
al (2017). Both Ho and solubility are the known as
major factors which affects the emulsifying
activity of a protein (Jiang et al., 2011). Good
emulsifying and foaming ability related to the
balance between hydrophilic and hydrophobic
groups (Jambrak et al., 2008). The pH 12-treated
SPC exhibited both high solubility and increased
Ho, which is the indicator of better emulsifying
capacity and stability.

Free sulfhydryl groups (SH) of the SPC samples
are presented in Table 2. The free SH contents of

the pH 12-treated SPC were found as the highest
among all other treatments (5.17 umol g). The
lowest SH content was found for the untreated
SPC (3.89 umol g). No significant differences
were detected between the untreated SPC and
other pH- shifting (pH 2, 3, 4, 10, and 11) treated
samples (Table 2). Free SH content is important
parameter for protein functionality, since it has a
significant effect on both denaturation and
oxidation. A higher SH content shows mainly
exposure of internal SH groups because of the
protein unfolding caused by pH-shifting. Hence,
the surface SH content is related to conformation
changes and protein unfolding (Jiang et al., 2017).
The increase in free SH content could also be
caused by decrease SPC particle sizes after pH-
shifting treatment, which allows the buried SH
groups in SPC to be supposed to the surface. The
higher SH in the pH 12-treated SPC rather than
the other pH treatments showed the advantage
of pH 12 treatment. The improvement of free SH
content was also expressed by Lee et al. (2016)
and Yildiz et al. (2017) in the pH 12 treated soy
protein samples compared to the control. From
Table 2, the pH 12 treated SPC samples showed
the highest protein solubility (61.1%) which shows
the increase in SH content lead to higher
solubility.

Table 2. Physicochemical properties of the untreated (control) and the treated SPC samples
Cizelge 2. Kontrol ve muamelegGérmiis soy protein konsantre érneklerinin fizikokimyasal ézellikleri

Treatments Solubility (%) Surface hydrophobicity (Ho) Free SH (umol g'l)
Yontemler Cozunurlik Yiizey hidrofobikligi Bagimsiz silfidril toplulugu
Control 1.93+0.2° 127 +0.8° 3.89+0.13°
pH-shifting (pH 2) 2.85+0.7° 128 +0.3° 4.03+0.07°
pH-shifting (pH 3) 2.98 +0.6° 125+0.7° 4.02 +0.24°
pH-shifting (pH 4) 2.08+1.2° 112 +0.5° 3.95+0.11°
pH-shifting (pH 10) 3.51+1.5° 118 +0.2° 4.08 +0.18°
pH-shifting (pH 11) 3.78+0.9° 125 +0.6° 4.11+0.15°
pH-shifting (pH 12) 61.1+1.1° 215+0.5° 5.17 +0.08°

*® Mean + standard deviation (n=3) of samples with the same letter are not significantly different (p < 0.05)
*All the statistics were done separately for each parameters (solubility, surface hydrophobicity, and free SH)
b Ayni harfle gésterilen degerler istatistiksel olarak farkh degildir (p < 0.05)

*[statistik analizi her bir parametre icin (¢6ziiniirliik, yiizey hidrofobikligi, ve bagimsiz siilfidril toplulugu)

Table 3 shows the EAI and ESI of SPC treated
with different pH values. It was found that the pH
12-treated samples resulted with the highest EAI
(218 m? g') and ESI (36.0 min), while the

untreated SPC showed the lowest EAI (88 m? gl
and ESI (18.0 min). Similar improvement in the
emulsifying characteristics of soy proteins with a
pH-shifting treatment was pointed out in the
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reports of Jiang et al. (2009) and Yildiz et al.
(2017).Specifically,
related to both protein solubility and Ho (Zhang
et al., 2014). It is possible to see this relationship
by comparing Table 2 and Table 3. Basically, the

emulsifying properties are

SPC samples with high solubility and Ho, namely
pH 12-treated samples, also had high ESI and EAI.
In overall, the use of pH-shifting treatment,
especially pH 12-treatment, was resulted with an
improvement in physicochemical properties
(solubility, Ho, etc.) and emulsifying properties
(ESI and EAI).

The DLS measurement of the soluble SPC with the
6 different pH-treatments are presented in Table
3. pH 12-treatment soluble SPC

aggregates with sizes of <100 nm (65.3 nm). The

produced
pH 12-treated sample was resulted with a
smallest size (65.3 nm), whereas the size for the
untreated SPC was 251.4 nm. In addition, there

was a slight decrease in particle size of other pH
treatments compared to the untreated SPC
samples

was observed (Table 3). The unfolding process
especially by high pH treatment (pH 12) may
cause SPC samples to become more susceptible
to break-down. The decrease in the particle size
of plant proteins (i.e., soy protein, and pea
protein) was reported in previous studies (Lee et
al., 2016; Jiang et al., 2017; Yildiz et al., 2017).

The turbidity results of SPC samples are
tabulated in Table 3. The pH 12-treated SPC
achieved the highest solubility. On the other
hand, they showed the smallest particle sizes
(65.3 nm). Therefore, their turbidity was found as
the (0.09) the
Moreover, the largest particle sizes (251.4 nm)
with the highest turbidity (Table 3) was observed
for the untreated SPC.

lowest among treatments.

Table 3. Emulsifying properties (EAI, ESI, particle size and turbidity) of the untreated and treated SPC samples
Cizelge 3. Kontrol ve muamele gérmiis soy protein konsantre Grneklerinin emiilsiyon ézellikleri (emiilsiyon aktivite indeksi,
emiilsiyon stabilite indeksi, parcacik boyutu ve bulaniklik)

Treatments EAI (m2 g'l) ESI (min) Particle size (nm) Turbidity
Yontemler Emiilsiyon  Aktivite | Emilsiyon Stabilite indeksi | Parcacik boyutu (nm) Bulaniklik
indeksi (m” g™ (dakika)

Control 88 +1.2° 18.0° 251.4 +1.3° 0.24+0.3°
pH-shifting (pH 2) 111+1.7° 25.0° 218.7 +1.2° 0.15+0.1°
pH-shifting (pH 3) 108 +2.3° 26.0° 221.5+1.2° 0.15+0.1°
pH-shifting (pH 4) 105 +2.1° 22.0° 248.5 +1.1° 0.17+0.2°
pH-shifting (pH 10) 118 +1.8° 23.0° 213.5 +1.7° 0.17 +0.1°
pH-shifting (pH 11) 115+ 1.6 24.0° 212.8 +1.5° 0.18 +0.3
pH-shifting (pH 12) 218 +1.6° 36.0° 65.3 +1.3° 0.09 +0.2°

*¢ Mean * standard deviation (n=3) of samples with the same letter are not significantly different (p < 0.05)
*All the statistics were done separately for each parameters (ESI, EAI, particle size, and turbidity)

¢ Ayni harfle gosterilen degerler istatistiksel olarak farkli dedildir (p < 0.05)

*[statistik analizi her bir parametre icin (ESI, EAl, parcacik boyutu, and bulaniklik)

Conclusion

A chemical treatment, pH-shifting process was
examined for the purpose of modification and
enhancement of the soy protein functionality.
Compared with other pH-treatments, a significant
improvement in the physicochemical (solubility,
free SH,
emulsifying (particle size, EAl, and ESI) properties

and, surface hydrophobicity), and

of SPC samples was achieved with a pH 12
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treatment. The results of current study showed
the potential of the pH 12 treatment as an

effective  chemical method for protein

modification.
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Aspir, iklim ve toprak istekleri diger yag bitkilerine gére daha az olan, kuraga dayanikli bir
bitkidir. Bu ¢alisma, aspir genotiplerine uygulanan farkl azot dozlarinin verim ve verim 6geleri
Uzerine etkilerinin belirlenmesi amaciyla,2015 ve 2016 vyillarinda, Ankara kosullarinda,
yurattilmustir. Materyal olarak, Dinger, Linas aspir gesitleri ile Bahri Dagdas Uluslararasi
Tarimsal Arastirma Enstitlist tarafindan gelistirilen 1 hat (BDUTAE Hatti) ve amonyum siilfat
glbresinin farkh dozlari (0, 5 ve 15 kg da'l) kullanilmistir. Arastirma Tesadif Bloklarinda
Faktoriyel Deneme Desenine gore, Ug tekerrirll olarak kurulmustur. Calisma sonuglarina gore;
tohum verimi bakimindan birinci yilda, en yiiksek deger 160.3 kg da™ olarak BDUTAE Hatti ve 5
kg da™ azot dozunda elde edilirken ikinci yilda ise, 175.0 kg da™ olarak Dincer gesidinde ve 5 kg
da’ azot uygulamasindan, elde edilmistir. Yag orani incelendiginde ise, birinci yilda, Dinger
gesidinde 5 kg da™ azot dozunda en yuksek %39.94 olan deger ikinci yilda, % 40.77 olarak Linas
cesidinde ve kontrol uygulamasinda saptanmistir. Yag verimi ise birinci yilda, 56.67 kg da™
olarak 5 kg da™ azot dozunda, Dinger gesidinde, ¢alismanin ikinci yilinda ise, 56.63 kg da™
olarak Linas gesidinden, kontrol uygulamasinda elde edilmistir. Sonug olarak, uygulanan azot
dozlari arasinda, verim ve verim 6geleri bakimindan ¢cok 6nemli farkhliklar belirlenmediginden,
dekara 5 kg azot ve aspir gesitlerinden ise, Linas dnerilebilir.

Anahtar Kelimeler: Carthamus tinctorius L., Azot dozu, Genotip, Tohum verimi, Yag orani

ABSTRACT

Safflower is a drought tolerant crop plant with less environmental and soil requirements
compared to other oilseed plants. This study was carried out in Ankara to determine the
effects of different nitrogen doses on the yield and yield components applied to safflower
genotypes in 2015 and 2016.Different doses (0, 5 and 15 kg da™*) of ammonium sulphate
were applied to safflower cv. Dinger, Linas and a safflower line developed by Bahri Dagdas
International Agricultural Research Institute (BDUTAE Line)were used as material. The
research was set up according to Factorial Random Blocks design with three replications.
The highest yield of 160.3 kg da™ and 175.0 kg da™ was obtained from the first and second
year using cv. BDUTAE Line and cv. Dinger after application of 5 kg da™ nitrogen each in the
same order. The highest oil content of 39.94% (cv. Dinger and at the dose of 5 kg da™
nitrogen doses during first year) and 40.77% (control- during second year) was noted from
cv. Linas. Oil yield (56.67 kg da™') was obtained from the Dinger variety at the dose of 5 kg
da™ nitrogen in the first year. The second year of the study the highest oil yield was
obtained 56.63 kg da™ from the control and cv. Linas. As there are no significant differences
between the applied nitrogen doses in terms of yield and yield parameters, the cv. Linas of
safflower can be best suggested for cultivation using 5 kg da™ nitrogen dose.

Key Words: Carthamus tinctorius L.,Nitrogen dose, Genotype, Seed yield, Oil content
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Giris

Aspir, yalanci safran, Amerikan safrani veya
boyaci safrani gibi isimlerle de bilinen, tek yillik,
sari, kirmizi, turuncu, renklerde cicekleri olan,
dikenli ve dikensiz, kuraga dayanikli, ortalama yag
orani %30-50 arasinda degisebilen bir vyag
bitkisidir (GlUrsoy ve ark., 2015). Yazlik ve kishk
kurak
bolgelerde, toprak derinligi ve verimliligi az olan

olarak yetistirilebilen aspir bitkisi, yar

yerlerde birim alan verimi yiiksek olan bir bitkidir
(Kog¢ ve ark., 2009). Tohumundan elde edilen
yagin yemeklik kalitesinin ylksek olmasinin yani
sira, yari kuruyan o6zellikte olmasi sebebiyle de
boya sanayinde de oldukg¢a énemlidir (Yildirim ve
ark., 2005). Gunlimuzde sinirli alanlarda ekilmesi
ve liretiminin az olmasina ragmen (Akbulut, 2019)
diger yag bitkilerine nazaran kurak bolgelere
adaptasyon yeteneginin daha yiksek olusu, bu
bitkinin yakin bir gelecekte 6neminin daha da
umudunu vermektedir
2003).

bulunan vyagin vyaklasik %90’

artacagi (Baydar ve

Gokmen, Ayrica, aspir tohumlarinda
doymamis yag
asitlerinden olan linoleik(Omega-6) ve oleik
(Omega-9) asitten olusmaktadir (Johnson et al.,
1999).

Aspir bitkisinde azotlu glbreleme ile ilgili
¢alismalar yapilmis olup; Yildirim ve ark., (2005)
yaptiklari ¢alismada aspir bitkisine farkli azot ve

fosfor dozlari uygulamislar ve calisma sonucunda

azot dozlarinin bitki boyu, bitki basina tabla sayisi,
tohum verimi ve ham yag verimi Uzerine olumlu
etki yaptigini  bildirmislerdir. Soleymani ve
Shahrajabian(2011), aspir bitkisinde farkli azot
dozlari uygulayarak  yaptiklari ¢alismada
uygulanan azotun bitki boyu, ilk dal yiksekligi,
ikincil dal sayisi, tabla sayisi, tablada tohum sayisi,
1000 tohum agirligi ve tohum verimi 6zelliklerinde
olumlu etkiye sahip oldugunu bildirmislerdir. Bu
¢alismanin amaci ise, Ankara kosullarinda bazi
aspir ¢esit ve hattina uygulanan azotlu giibre
dozlarinin verim ve verim 06gelerine etkilerinin

belirlenmesidir.

Materyal ve Yontem

Bu arastirma, 2015 ve 2016 yillarinda Ankara
Universitesi Ziraat Fakiiltesi deneme arazisinde
yuratilmustir. Deneme alani engebesiz olup,
deniz seviyesinden yuksekligi 860 m’dir. Materyal
olarak Dinger ve Linas aspir cesitleri ile Bahri
Dagdas Uluslararasi Tarimsal Arastirma Enstitlisu
1 hat(BDUTAE Hatti)

kullanilmistir. Azotlu glibre olarak ise, kontrol (0),

tarafindan gelistirilen
5 ve 15 kg da™ saf azot olacak sekilde amonyum
Aspir  bitkisinin
vejetasyon donemine ait uzun yillar, 2015 ve 2016

sulfat glbresi  kullanilmistir.
yillarina ait meteorolojik veriler Cizelge 1'de ve
deneme vyillarinda yapilan toprak analizi sonuclari
ise Cizelge 2’de verilmistir.

Cizelge 1.Deneme yerinin ortalama uzun yillar, 2015 ve 2016 yillarina ait meteorolojik verileri*
Table 1. The meteorologica Idata of the experiment location for long term and the years of 2015 and 2016

Yagis Toplami (mm)
Total Rainfall (mm)

Ortalama Sicaklik ( C)
Average temperature( C)

Nispi Nem (%)
Relative Humidity(%)

2015 2016 Uzun 2015 2016 Uzun 2015 2016 Uzun
Yillar Yillar Yillar
Long Years Long Years Long Years

Mart
March 87.4 78.5 41.3 7.1 8,0 6.1 66.3 63.0 64.2
Nisan
April 23.3 17.2 47.5 9.1 14.3 11.2 55.9 49.7 59.5
Mayis
May 53.1 46.6 51.7 16.9 15.1 15.8 54.9 62.1 57.4
Haziran
June 110.8 18.8 37.5 18.3 22.0 19.8 68.4 48.9 52.7
Temmuz
July 2.7 0.0 14.2 24.2 25.0 233 43.2 39.2 45.4
Agustos
August 24.0 60.6 13.4 24.6 25.3 23.2 46.8 46.2 45.1
Toplam
Total 448.2 441.0 412.5

*T.C. Tarim ve Orman Bakanligi Devlet Meteoroloji Isleri Genel Mudirliigi; Ankara verileri
*T.C. Ministry of Agriculture and Forestry General Directorate of State Meteorological Affairs; data of Ankara
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Meteorolojik veriler incelendiginde, 2015 ve 2016
yillarinda alinan yillik toplam yagis, uzun yillar
ortalamasindan biraz yuksek olarak gergeklesmistir.
Ozellikle 2015 yili Haziran ayinda, ¢cok ekstrem bir
(110.8 mm) yagis kaydedilmistir. Aylik ortalama

sicaklik ve aylik ortalama nispi nem bakimindan,
deneme vyillarinda, bitkinin vejetasyon donemi
boyunca, uzun yillar ortalamasina yakin degerler

kaydedilmistir (Cizelge 1).

Cizelge 2. Deneme yerinin2015 ve 2016 yillarina ait toprak analizi sonuglari
Table 2. Analysis results of soil samples taken from the experiment locatio, on 2015 and 2016 years

Yillar N P K (ppm) pH Organik Kireg (%) EC(dS/m) Tekstur
(%) (ppm) madde(%) Lime Electrical Texture
Organic Material Conductivity
2015 0.03 10.34 598 7.88 1.18 5.97 0.19 Kil
2016 0.07 13.28 582 8.02 1.48 5.39 3.04 Kil

Kaynak: Ankara Universitesi Ziraat Fakiiltesi Bitki Besleme Anabilim Dali Laboratuvari
Reference: Ankara University Agriculture Faculty Plant Nutrition Department Laboratory

Deneme yerinden alinan toprak 6rneklerinde
yapilan analiz sonuglarini gosteren Cizelge 2
incelendiginde; deneme topraginin hafif alkali
reaksiyonda ve Kkilli tekstlire sahip oldugu
gorulmektedir. Fosfor icerigi yeterli diizeyde olup,
organik madde yetersiz ve potasyum fazla
Tesadlif  bloklarinda

faktoriyel deneme desenine gore Ulic tekerrirli

miktardadir.  Arastirma
olarak kurulmustur. Parsellerden her biri 5 m
uzunlugunda ve 4 siradan olusmustur. Sira aralari
35 cm’dir. Tim deneme alanina her iki yilda da,
esit olarak 8 kg da™ P,0s hesabiyla triple sliper
ekimden 0©nce uygulanmistir.
Arastirmanin birinci yilinda 16 Mart 2015
tarihinde, ikinci yilinda ise 17 Mart 2016 tarihinde

ekim vyapilmistir. Ekimle beraber azotlu gibre

fosfat glbresi

uygulamalarinin vyarisi saf azot olacak sekilde,
diger vyarisi ise ciceklenme baslamadan bitkiler
tam  olgunluk boyuna ulasmadan ©nce
uygulanmistir. Denemelerin yiritaldGgi yillarda
ilk haftasi

capalama ve seyreltme yapilmistir. Denemede iki

Mayis ayinin ve son haftasinda
defa sulama yapilmistir. ilk sulama, ekimden
hemen sonra cikisi garantilemek amaciyla, ikinci
sulama da, Nisan ayinin son haftasinda, bitkilerde
su ihtiyacinin gorilmesi nedeni ile yapilmistir.
de
gorlebilecegi gibi; her iki yilda da, Nisan ayi
yagislari
dustktar.

Meteorolojik  verilerin  incelenmesinden

uzun vyillar ortalamasindan oldukca

Denemede yapilan gozlemler
sonucunda bitkilerin hasat olgunluguna geldigi
donemlerde, yani 1. Yilinda, 30 Temmuz 2015, 2.

yiinda ise 29 Temmuz 2016 tarihinde, hasat
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yapitlmistir. Her iki yilda da, bitin parsellerden
tesadifi secilen 10 bitkide, bitki boyu, yan dal
sayisi, bitki basina tabla sayisi, tabladaki tohum
sayisi, bin tohum agirligi, tohum verimi, yag orani
ve yag verimi incelenmistir. Harman sonrasi, her
bir uygulamaya ait ogutilmis aspir tohumu
kullanilarak, ham vyag (%) analizleri, Ankara
Universitesi Ziraat Fakiiltesi Tarla Bitkileri B&limi
Gerhardt

cihazinda yapilmistir(Anonim, 2018). Elde edilen

Laboratuvari’'nda marka, soxhlet
veriler Tesadlf Bloklarinda Faktoriyel Deneme
Desenine gore Mstat-C istatistiki analiz ydontemine
tabi
Uygulamalar

tutularak varyans analizleri yapilmistir.

arasindaki  farklihklarin ~ 6nem

diizeyleri ise, Duncan testi ile belirlenmistir

(Duzglines ve ark., 1987).

Bulgular ve Tartisma

Bitki boyu

Aspir genotiplerine uygulanan farkli azot

dozlarinin bitki boyuna iliskin varyans analiz
sonuclari incelendiginde, yillar arasinda, istatistiki
bakimdan 6nemli fark gérilmdistir. Denemenin 1.
yilinda (2015), genotipler arasinda p<0.05, dozlar
fark

saptanmistir. Denemenin 2. Yilinda (2016) ise,

arasinda ise p<0.01 dizeyinde Onemli
genotipler ve dozlar arasinda p<0.01, genotipler x
dozlar interaksiyonunda ise p<0.05 dizeyinde
onemli fark bulunmustur. Aspir genotiplerine
uygulanan farkli azot dozlarinin, bitki boyuna
etkisine iliskin ortalama degerler Cizelge 3’te
verilmigtir.
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Cizelge 3. Farkli azot dozlarinin aspir genotiplerinin bitki boyuna etkisine iliskin ortalama degerler
Table 3. Effect of the different nitrogen doses of safflower genotypes on the average values of the plant height

Bitki Boyu (cm)

Plant Height (cm)
2015 2016

Genotip 0 5 15 0 5 15
Genotypes kg da’ kg da’ kg da’ Ortalama kg da™ kg da’ kg da’ Ortalama

Average Average
Dinger 72.66 86.81 82.64 80.71b 78.45 CD 86.65B 88.43 B 84.51b
BDUTAE 79.96 89.76 81.87 83.87a 82.88 BC 97.88 A 86.87 B 89.21a
Linas 79.33 88.65 85.52 84.50 a 75.92D 87.89B 86.37 B 83.39b
Ortalama
Average 77.32 c* 88.41a 83.35b 79.08 b 90.81 a 87.23 a

*Blyuk harfler interaksiyona ait, kigiik harfler genotip ve dozlara ait farkli gruplar géstermektedir
* Capital letters show interactions, small letters show different groups of genotypes and doses

Cizelge 3 incelendiginde; 2015 yilina ait bitki
boyu ortalama degerlerinde en kisa bitki boyu
77.32 cm olarak kontrol uygulamasindan, en uzun
bitki boyu da 88.4lcm ile 5 kg da’ azot
uygulamasindan elde edilmistir. Genotipler
arasinda en kisa bitki boyu 80.71 cm ile Dinger
cesidinden elde edilmis olup, en uzun bitki boyu
84.50 cm cesidinde
Denemenin 2. yilinda (2016) ise, en kisa bitki boyu
7592 cm le
uygulamasindan elde edilirken, en uzun bitki boyu
97.88 cm ile BDUTAE Hattina uygulanan 5 kg da*

azot dozunda saptanmistir. Bitki boyu bakimindan

ile Linas saptanmigtir.

Linas  ¢esidinin  kontrol

gorilen bu farkhliklarin yillar arasindaki iklim

farkindan kaynaklandigi distndlmektedir.
Cesitlerin genetik yapilarinin farkli olmasi ve ¢cevre
kosullarinin da etkisi ile uygulamalarin etkilerinin
farkli olabilecegi arastiricilar tarafindan ifade
edilmektedir (Oztiirk ve ark., 2009). Yildirm ve
ark., (2005) aspir cesitlerine farkh azot ve fosfor

dozlari uyguladiklari ¢alismada, azot ve fosfor

cm olarak saptadiklarini bildirmislerdir. Arslan ve
Bayraktar (2015) aspir bitkisine uygulanan farkli
azot ve fosfor dozlarinin etkilerini belirlemek
amaciyla yaptiklari galismada; en kisa bitki boyunu
kontrol uygulamasindan, en uzun bitki boyunu
(93.0 cm) ise, 9 kg da™ fosfor ve 20 kg da™* azot
uygulamasindan elde ettiklerini bildirmislerdir.
Katar ve ark., (2015) béliinerek uygulanan azotlu
dozlarinin cesidine  etkilerini

glibre aspir

inceledikleri c¢alismada; yillar ve uygulamalar
arasinda 6nemli diizeyde farkliliklar saptadiklarini
bildirmislerdir. Bununla beraber, ortalama bitki
ifade

etmislerdir. Bu calismada bitki boyu 6zellikle 5 kg

boyunu 75.74 cm olarak bulduklarini
da™ azot dozunda daha fazla artis gostermistir.
Yan dal sayisi

Yan dal
sonucunda; denemenin 1. Yilinda, dozlar arasinda

sayilarina iliskin varyans analizi
p<0.01, 2. yiinda ise, p<0.05 dizeyinde onemli

fark bulunmustur. Aspir genotiplerine uygulanan

dozlan arasindaki interaksiyonun onemli farkli azot dozlarinin an dal sayisina iliskin
oldugunu ve aspirde en uzun bitki boyunu 68.93 ortalama degerler cizelge 4’teverilmistir.
Cizelge 4. Farkli azot dozlarinin aspir genotiplerinin yan dal sayisina etkisine iliskin ortalama degerler
Table 4. Effect of average values of the number of lateral branches of safflower genotypes of different nitrogen doses
Yan Dal Sayisi (adetbitki'l)
Number of lateral branch (numberp/ant'l)
2015 2016
Genotip 0 5 15 Ortalama 0 5 15 Ortalama

Genotypes kg da’ kg da’ kg da’ Average kg da’ kg da’ kg da’ Average
Dinger 13.06 15.66 13.50 14.07 13.66 14.80 12.66 13.71
BDUTAE 11.70 14.56 13.83 13.36 15.13 16.40 13.76 15.10
Linas 11.63 14.65 13.46 13.25 13.40 14.10 13.96 13.82
Ortalama
Average 12.13 b* 1496 a 13.60 a 14.07 ab 15.10 a 13.47b

*Harfler dozlara ait farkli gruplari gostermektedir
*The letters show different groups of doses
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Azot dozlari arasinda 1. yilda en fazla yan dal
sayisi 14.96 adet bitki* ile 5 kg da™’ azot
uygulamasinda, en az 12.13 adet bitki* ile kontrol
uygulamasindan elde edilmistir. Denemenin 2.
yiinda ise, en az yan dal sayisi 15 kg da*
uygulamasinda, en fazla yan dal sayisi (15.10 adet
bitki’!) 5 kg da™ uygulamasindan elde edilmistir
(Cizelge 4). Bitkilerde dallanmanin gesit ozelligi
olmasina karsin yapilan uygulamalar ve ekolojik
faktorlerden etkilendigi arastiricilar tarafindan
bildiriimektedir (Gencer ve ark., 1987). Oztiirk ve
ark., (2009) sulu ve kuru kosullarda denemeye
aldiklari aspir cesitlerinin yan dal sayisini sulu
kosullarda daha fazla saptadiklarini bildirmislerdir.
Arslan ve Bayraktar (2015) farkli azot ve fosfor
seviyelerinin kuru sartlarda vyetistirilen aspir
bitkisinin

incelemek

bazi verim Ozelliklerine etkisini

amaciyla  yaptiklari calismada
denemenin 6zellikle 1. yilinda en yiksek yan dal

sayisini 6.3 adet bitki® olarak en fazla azotlu

gibre uygulamasindan (20 kg/da) elde ettiklerini
bildirmislerdir. Kaya ve ark., (2015) aspir hat ve
cesitleri ile Eskisehir kosullarinda yaptiklar
calismada, en fazla yan dal sayisini 43/11 aspir
hattinda 4.60 adet

bildirmislerdir.Calismada elde ettigimiz sonuglar,

olarak

Oonceki calismalara gore vyiksek olup, bunun
nedeninin yetistirme teknigi 6zellikle ekim sikligi
vb. farklihklardan veya iklim ve toprak

kosullarindan kaynaklandigi diisinilmektedir.

Bitkide tabla sayisi

Bitkide tabla sayisi bakimindan; denemenin 1.
genotipler p<0.01,
arasinda ise p<0.05, 2. yilinda ise dozlar arasinda

yilinda arasinda dozlar
p<0.01 diizeyinde 6nemli farkliliklar belirlenmistir.
Azot dozlarinin incelenen aspir genotiplerinin
bitkide tabla sayisina iliskin ortalama degerleri

Gizelge 5’te verilmistir.

Cizelge 5. Farkli azot dozlarinin aspir genotiplerinin bitki basina tabla sayisina etkisine iliskin ortalama degerler
Table 5. Effect of average values of the number of tray the safflower genotypes of different nitrogen doses

Bitki Basina Tabla Sayisi (adet)

Tray number per plant (number)
2015 2016
Genotip 0 5 15 0 5 15
Genotypes kg da™ kg da™ kg da™* Ortalama kg da™ kg da™* kg da™ Ortalama
Average Average

Dinger 12.03 12.80 11.30 12.04 b 12.83 15.26 15.10 14.40
BDUTAE 12.33 14.26 13.23 13.28 a 13.53 16.23 14.63 14.80
Linas 14.06 14.93 14.07 14.36 a 14.26 15.56 14.23 14.68
Ortalama
Average 12.81 b* 14.00 a 12.87b 13.54 b 15.69 a 14.66 ab

*Kuglk harfler genotip ve dozlara ait farkh gruplari géstermektedir

*Small letters show different groups of genotypes and doses

Bitki basina tabla sayisi bakimindan gizelge 5
1.
bakimindan en az bitki basina tabla sayisi kontrol

incelendiginde, deneme vyilinda, dozlar
uygulamasinda 12.81 adet, en fazla tabla sayisi
ise, 14.00 adet olarak 5 kg da' dozunda
saptanmistir. Genotipler bakimindan ise, en az
tabla sayisi Dinger cesidinde (12.04 adet), en fazla
tabla sayisi ise 14.36 adet olarak Linas cesidinde
belirlenmistir. Denemenin 2. yilinda ise, dozlar
bakimindan en az tabla sayisi 13.54 adet olarak
kontrol uygulamasinda, en fazla tabla sayisi ise,
15.69 adet ile 5 kg da™ giibre uygulamasinda elde
edilmistir.  Ozel ark., (2004)

ve Sanliurfa
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kosullarinda farkh ekim zamani ve mesafeleri
kullanarak yaptiklari ¢calismada aspir ¢esidinde en
yiksek tabla sayisini 9.90 adet bitki’* olarak
saptadiklarini bildirmislerdir. Zareie et al., (2011)
azot ve demir gilbrelemesinin aspir bitkisinde
tohum verimi ve verim 0gelerine etkilerini
inceledikleri calismada en fazla bitki basina tabla
sayisini azotlu gibre olarak 100 kg ha™ azot
uygulamasi yapilan parsellerden elde ettiklerini
(2012) Ankara

kosullarinda farkli azot dozlari uyguladiklari aspir

bildirmislerdir. Katar ve ark.,
cesidinde tabla sayisini 20 kg da™* azot dozunda en
fazla 19.53 adet olarak  saptadiklarini

bildirmislerdir. Kése ve Bilir (2017) aspirde farkli
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sira arasi ve ekim normu uygulamalarinin
etkilerini arastirdiklari ¢alismada denemenin 1.
yilinda 10.8 adet bitki*, 2. yilinda ise 17.8 adet
bitki”* tabla

bildirmislerdir. Aspirde tohum verimini belirleyen

sayisi degerleri elde ettiklerini
seleksiyon kriterlerinden en &6nemlisinin bitki
basina tabla sayisi oldugu arastiricilar tarafindan
ifade edilmektedir (Uysal ve ark., 2006). Bu
calismada da en yiiksek tabla sayisi her iki yilda

da, 5 kg da™ azot dozundan elde edilmistir.

Tablada tohum sayisi
farkl
dozlarinin, tablada tohum sayisina iliskin varyans

Aspirgenotiplerine  uygulanan azot
analiz sonuglarina gore; denemenin 1. Yilinda,
genotip ve genotipxdozlar interaksiyonu arasinda
p<0.01, 2.

interaksiyonu arasinda p<0.01 dizeyinde 6nemli

yilinda ise,  genotipxdozlar

farklar saptanmistir. Aspir genotiplerine
uygulanan farkli azot dozlarinin bitki basina tabla
sayisina iliskin ortalama degerler Cizelge 6’'da

verilmistir.

Cizelge 6. Farkli azot dozlarinin aspir genotiplerinin tablada tohum sayisina etkisine iliskin ortalama degerler
Table 6. Effect of average values for the number of seeds on the tray of safflower genotypes different nitrogen doses

Tablada Tohum Sayisi (adet)
Seed number per tray (number)

2015 2016
Genotip 0 5 15 0 5 15
Genotypes kg da’ kg da’ kg da’ Ortalama kg da’ kg da™ kg da™* Ortalama
Average Average

Dinger 23.00C 26.00 BC 26.33 BC 25.11b 28.67 BC 31.67 BC 31.00 BC 30.44
BDUTAE 22.33C 28.33AB 27.33ABC 26.00 ab 30.33BC 33.67 AB 30.33BC 31.44
Linas 31.33 A* 25.00 BC 27.33ABC 27.89 a 37.67 A 30.33BC 27.33C 31.77
Ortalama
Average 25.55 26.44 27.00 32.22 31.88 29.55

*Klguk harfler genotiplere ait, bliylk harfler interaksiyona ait farkli gruplari géstermektedir
* Small letters show genotypes, capital letters show different groups of interaction

Cizelge 6. da  denemenin 1. Yilinda,
genotipxdozlar interaksiyonu bakimindan, tablada
tohum  sayisina  ait  ortalama  degerler
incelendiginde, en az deger BDUTAE Hattinin
kontrol uygulamasindan 22.33 adet ve en fazla
tablada tohum sayisi 31.33 adet olarak Linas
cesidinin kontrol uygulamasindan elde edildigi
goritlmektedir. Calismanin 2. yilinda ise, tabladaki
tohum sayisi en dislik 27.33 adet olarak Linas
cesidinin 15 kg da® N uygulamasindan elde
edilirken en fazla deger ise, Linas cesidinde 37.67
adet olarak kontrol parselinde belirlenmistir.
Uysal ve ark.,(2006) Isparta kosullarinda yaptiklari
iki yillilk cahsmada, tablada tohum sayisini gesitler
ortalamasi olarak 21.9 adet olarak saptadiklarini
bildirmislerdir. Arslan ve Bayraktar (2015) farkh
azot ve fosfor seviyelerinin kuru

bitkisinde, tabladaki

sayisini ortalama 28.64 adet olarak saptadiklarini

sartlarda

yetistirilen aspir tohum
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bildirmislerdir. En fazla tabladaki tohum sayisini
15 kg da’ N dozunda belirlemislerdir. Bu
tabladaki
sayilari da, arastiricilarin bulgulari ile uyumludur.

calismada gozlemledigimiz tohum
Aspir bitkisinde tablada tohum sayisinin da 6nemli
bir verim kriteri olarak kabul edildigi arastiricilar

tarafindan bildirilmektedir (Uysal ve ark., 2006).

Tohum verimi

Aspir genotiplerine uygulanan farkli azot
dozlarinin tohum verimine iliskin varyans analiz
sonuclarina gore, denemenin 1. Yilinda, dozlar
arasinda p<0.01, genotipxdozlar interaksiyonu
arasinda ise p<0.05, calismanin 2. yilinda da,
p<0.05

interaksiyonu arasinda p<0.01dizeyinde 6nemli

dozlar arasinda ve genotipxdozlar

fark bulunmustur. Aspir genotiplerine uygulanan
farkli
ortalama degerler Cizelge 7’'de verilmistir.

azot dozlarinin tohum verimine iliskin
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Cizelge 7. Farkli azot dozlarinin aspir genotiplerinin tohum verimine etkisine iliskin ortalama degerler
Table 7. Effect of average values of seed yield of safflower genotypes different nitrogen doses

Tohum Verimi (kg da™)

Seed Yield(kg da™)
2015 2016
Genotip 0 5 15 0 5 15
Genotypes kg da’ kg da’ kg da’ Ortalama kg da’ kg da’ kg da’ Ortalama
Average Average
Dinger 140.1D 147.0 CD 156.2 AB 147.73 140.6 C 175.0A 156.8 BC 157.45
BDUTAE 144.8 CD 160.3 A 150.0 BC 151.70 152.6 BC 153.0BC 151.3BC 152.29
Linas 149.3 BC* 158.0 AB 151.2 BC 152.84 161.4 AB 151.2 BC 147.4 BC 153.33
Ortalama
Average 144.71b 155.11a 152.45 ab 1515b 159.7 a 151.8 b

*Kuglik harfler dozlara ait, bliylk harfler interaksiyona ait farkli gruplari géstermektedir
*Small letters show doses, capital letters show different groups of interaction

Tohum verimi bakimindan ortalama degerleri
iceren Cizelge 7 incelendiginde; 2015 yilinda
genotipxdozlar interaksiyonu bakimindan en az
tohum verimi (140.1 kg da™*) kontrol dozunda ve
Dinger c¢esidinde belirlenmis olup, en vyiksek
tohum verimi ise 160.3 kg da* ile BDUTAE Hatti ve
5 kg da™t azot uygulamasindan elde edilmistir.
2016 yilinda ise, en az tohum verimi (140.6 kg da’
!) yine kontrol uygulamasinda ve Dincer ¢esidinde
saptanirken, en yliksek tohum verimi 175.0 kg da
! olarak 5 kg da* azot dozunda ve Dinger
Ozel (2002)

Harran ovasi kosullarinda aspir gesitlerinin verim

cesidinde belirlenmistir. ve ark.,
ve bazi tane 6zelliklerini inceledikleri calismada en
yiksek tohum verimini 111.7 kg da™ olarak
belirlediklerini bildirmislerdir. Camas ve ark.,
(2007) Kuzey Tirkiye sartlarinda vyetistirdikleri
aspir bitkisinin dekara tohum verimini en fazla
Gumiushacikdy lokasyonunda 248.2 kg olarak
(2009)

Zzamanini

bildirmislerdir. Kog¢ ve ark., Konya

sartlarinda aspir ekim belirlemek
amaciyla yaptiklari calismada 15 Subat, 1 Mart, 15
Mart, 1 Nisan, 15 Nisan ve 1 Mayis olmak Uzere
alti ekim zamani ve Dinger ve Remzibeyaspir
cesitleri kullanmuslardir. Calisma sonucunda en
15 Subat tarihindeki

ekimlerden Remzibey cesidinden ortalama 465.75

yiksek tohum verimi
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kg da™ alinirken; en disiik tohum verimini ise 1

Mayis tarihinde vyapilan ekimden
cesidinden 52 kg da™
saptadiklarini bildirmislerdir. Arslan ve Bayraktar

(2015) farkh fosfor ve azot dozu uygulamalarinin

Dinger

ortalama olarak

aspirde tohum verimini artirici 6nemli bir faktor
oldugunu saptadiklarini bildirmislerdir. Sampaio
(2016)
uygulamalarinin

et al, tropikal  kosullarda

yag
iyilestirmesiyle ilgili yaptiklari ¢alismada tohum

glbre

tohum ve verimini
verimini ortalama ilkbahar ve kis ekimlerinde
sirasiyla 2068 ve 3820 kg ha™ olarak saptadiklarini
bildirmislerdir. Bu ¢alismada da, en yiksek tohum
verimi icin optimum doz 5kg da’ olarak
belirlenmistir. Arastirmada elde edilen sonuglar,
diger arastiricilarinkinden duslik olup; bunun
sebebinin genotiplerin farkli olusu, iklim ve toprak

kosullari oldugu distnilmektedir.

Bin tohum agirhgi

Aspir genotiplerine uygulanan farkli azot
dozlarinin bin tohum agirhgina iliskin varyans
analiz sonuclari incelendiginde her iki yilda da
genotipler arasindaki farklihk p<0.05 diizeyinde
onemli bulunmustur. Farkh azot dozlarinin aspir
genotiplerinin bin tohum agirligina etkisine iliskin

ortalama degerler cizelge 8 de sunulmustur.
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Cizelge 8.Farkli azot dozlarinin aspir genotiplerinin bin tohum agirligina etkisine iliskin ortalama degerler
Table 8. Effect of average values of thousand seed weight of safflower genotypes different nitrogen doses

Bin Tohum Agirhigi (g)
Thousand seed weight (g)

2015 2016
Genotip 0 5 15 0 5 15
Genotypes kg da’ kg da’ kg da’ Ortalama kg da’ kg da’ kg da’ Ortalama
Average Average

Dinger 33.23 33.93 34.10 33.76¢* 34.00 35.00 35.27 34.76 abc
BDUTAE 36.13 36.13 34.27 35.51a 33.50 34.43 35.2 34.41 bc
Linas 33.97 33.70 35.77 34.71 ab 35.27 35.30 36.60 3591a
Ortalama
Average 34.44 34.59 34.71 34.48 34.88 35.72

*Kuglik harfler genotiplere ait farkl gruplari géstermektedir
*Small letters show different groups of genotypes

Bin tohum agirligi bakimindan ortalama degerleri

Cizelge
1l.yiinda en distik bin tohum agirhgi 33.76 g ile

iceren 8incelendiginde; denemenin
Dinger, en yiksek bin tohum agirhgi ise 35.51 g
BDUTAE Hattinda
Denemenin 2. yilinda en az bin tohum agirhg
34.41 g BDUTAE Hattinda, en fazla ise, 35.91 g

Linas cesidinde saptanmistir. Oztirk ve ark.,

olarak belirlenmistir.

(2009) sulu ve kuru kosullarda yetistirdikleri aspir
cesitlerinin bin tohum agirligi degerinin sulu
kosullarda 40.5 g, kuru kosullarda ise 37.3 g olarak
belirlendigini bildirmislerdir. Adali (2016) aspir
bitkisinde yaptigi calismada bin tohum agirhgi

etkilerini inceledikleri ¢alismada ortalama bin
tohum agirhgini 46.1 g olarak saptadiklarini
bildirmislerdir. Yilmaz ve Gullioglu (1999) bin
tohum agirliginin verimi belirleyen faktorlerden
biri oldugunu ve yliksek olmasinin arzu edildigini
bildirmislerdir. Bu calismada elde edilen bulgular
arastiricilarinki ile uyumludur.

Yag orani

Aspir genotiplerine wuygulanan farkli azot
dozlarinin yag oranina etkisine iliskin varyans
analiz sonuglari incelendiginde her iki yilda da,

genotipler arasinda p<0.01 diizeyinde oOnemli

degerini 32.77-43.28 g arasinda degistigini farkhliklar  belirlenmistir. Yag oranina iliskin
bildirmistir. Katar ve ark.,(2015) bolinerek ortalama degerler cizelge 9’da verilmistir.
uygulanan azotlu giibre dozlarinin aspir gesidine
Cizelge 9. Farkli azot dozlarinin aspir genotiplerinin yag oranina etkisine iliskin ortalama degerler
Table 9. Effect of mean values of oil percentage of safflower genotypes different nitrogen doses
Yag Orani (%)
OilRatio (%)
2015 2016
Genotip 0 5 15 0 5 15
Genotypes kg da™ kg da™ kg da™ Ortalama kg da™ kg da™ kg da™ Ortalama
Average Average
Dinger 39.24 39.94 39.13 39.44a* 35.67 36.08 38.21 36.65b
BDUTAE 38.94 38.20 36.28 37.81ab 39.01 38.89 38.21 38.71a
Linas 37.30 38.81 37.33 37.81ab 40.77 37.83 39.07 39.22 a
Ortalama
Average 38.49 37.81 37.81 38.48 37.60 38.50

*Kugclik harfler genotiplere ait farkh gruplari géstermektedir
* Small letters show different groups of genotypes

Calismanin 1. yilinda en distk yag orani
%37.81 olarak BDUTAE Hatti ve Linas cesitlerinde,
%39.44 olarak Dinger
belirlenmistir. 2. yilda en distk oran 36.65 ile

en vyuksek cesidinde

Dinger ¢esidinde, en ylksek ise %39.22 olarak
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Linas cesidinde belirlenmistir (Cizelge 9). Uysal ve
ark., (2006) iki yilhk vyaptiklari ¢calhismada yag
oranint 1. yil %21.8-26.3 arasinda, 2.yilda ise
%25.0-27.8 arasinda belirlediklerini
bildirmislerdir. Ozel ve ark., (2004) Sanliurfa
kosullarinda aspir cesidinde uygun ekim zamani
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ve sira (lzeri arahigini belirlemek amaciyla

yaptiklari ¢alismada yag oranini % 35.48- 25.66
olarak saptadiklarini bildirmislerdir. Katar ve ark.,
(2015) %26.44 olarak
belirlediklerini bildirmislerdir. Kaya ve ark., (2015)

ortalama yag orani

bazi ileri kademe aspir hatlarinin Eskisehir

kosullarindaki performanslarini  inceledikleri
calismalarinda, en fazla yag oranini % 36.6 olarak
saptamislardir. Arslan ve Bayraktar (2016) farkli
azot ve fosfor seviyelerinin Ankara kosullarinda,
Dinger aspir bitkisinin bazi 6zelliklerine etkisini
inceledikleri ¢calismada, yag oraninin arastirmanin
birinci yilinda % 21.33-27.83, ikinci yilinda ise %
22.87-27.33 degisiklik  gosterdigini

bildirmislerdir. Bazi arastiricilarin bulgulari bu

arasinda

calismada elde edilen yag orani degerlerinden
digiktir. Ham vyag oranlarinin yiksek olusu
nedeni; genotiplerin farklihgindan, ekim sikhgi gibi
yetistirme tekniklerinden veya iklim ve toprak

sartlarindan kaynaklandigl distintilmektedir.

Yag verimi

Aspir genotiplerine uygulanan farkli azot
dozlarinin yag verimine iliskin varyans analiz
sonuglari incelendiginde her iki yilda da genotipler
p<0.01

fark gorilmektedir.

ile genotipxdozlar interaksiyonlarinda

dizeyinde Onemli Yag
verimine iliskin ortalama degerler Cizelge 10’da

verilmigtir.

Cizelge 10.Farkli azot dozlarinin aspir genotiplerinin yag verimine etkisine iliskin ortalama degerler
Table 10. Effect of mean values of oil yield of safflower genotypes different nitrogen doses

Yag Verimi (kg da )
Oil Yield (kg da ™)
2015 2016

Genotip 0 5 15 Ortalama 0 5 15 Ortalama
Genotypes kg da’ kg da’ kg da’ Average kg da’ kg da’ kg da’ Average
Dinger 51.53 C-F 56.67 A 50.27 DEF 52.82 b* 4843 F 49.40 EF 49.33 EF 49.06 ¢
BDUTAE 51.77 C-F 50.00 DEF 52.93 A-E 51.57 bc 54,57 ABC 52.37B-F 53.07 A-E 53.33 ab
Linas 48.43 F 53.50A-D 52.27B-F 51.40 bc 56.63 A 55.93 AB 54.23 ABC 55.60 a
Ortalama
Average 50.58 53.39 51.82 53.21 52.57 52.21

*Kuglik harfler genotiplere ait, buyik harfler interaksiyona ait farkli gruplari géstermektedir
* Small letters show genotypes, capital letters show different groups of interaction

Yag verimi ait ortalama degerleri iceren gizelge
10incelendiginde; calismanin 1. yilinda en distk
4843 kg da*
uygulamasinda ve Linas cesidinde belirlenmistir.

yag verimi olarak kontrol
En yiiksek yag verimi ise 56.67 kg da™ ile 5 kg da™
azot dozu uygulamasinda ve Dinger cesidinde
saptanmistir. Calismanin 2. yilinda ise, en dislik
48.43 kg da*
uygulamasinda ve Dinger cesidinde belirlenirken,

yag verimi olarak kontrol
en yiiksek yag verimi 56.63 kg da™ olarak kontrol
parselinde Linas cesidinde belirlenmistir. Yildirim
ve ark.,, (2005) en vyiksek ham vyag verimi
ortalamasinin 85.92 kg da olarak elde edildigini
bildirmislerdir. Oztirk ve ark., (2009) sulu ve kuru
kosullarda yaptiklari calismada ham yag verimini
en yiksek 62.4 kg da™ ile sulu parsellerden, kuru
parsellerde ise bu degerin % 57.7’lik bir azahsla
26.4 kg da™™ a geriledigini belirlemislerdir. Aydin

(2012) Karadeniz bolgesi kosullarinda yaptig
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¢alismada ham yag verimi 14.67-30.05 kg da™

Adali  (2016)
kosullarinda yaptigl calismada ham yag verimine
ait ortalama sonuclarin 40.06-114.59 kg da™
arasinda degistigini

olarak  belirlemistir. Konya

bildirmistir. Arastiricilarin

bulgulari c¢alismada elde edilen sonuglardan
farkhdir.  Bunun sebebinin de  kullanilan
genotipler, iklim ve toprak sartlari oldugu

dustndlmektedir.

Sonug¢

Aspir genotiplerine wuygulanan farkli azot
dozlarinin etkilerinin incelendigi bu iki yilhk
arastirmada incelenen 06zellikler bakimindan en
avantajli sonucglar 5 kg dat azot dozu
uygulamasindan ve Linas c¢esidinden elde

edilmistir. Yagh tohumlu bitkilerde yag orani ¢ok
onemli bir verim o6gesidir. Tirkiye’deki mevcut
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vag acigl da goz online alindiginda ozellikle kirag
bolgelerde yag
yetistirilecek 6nemli bir yag bitkisi olan aspir

yuksek orani  bakimindan
bitkisinin tohum ve yag veriminin gelistirilmesi
Ancak bu

degerlendirilmesinde uygun

tekniklerinin de 6nemi buyulktir. Bolgelere uygun

gereklidir. potansiyelin

yetistirme

cesit ve yetistirme tekniklerinin belirlenmesi ve

belirlenen sonuglarin  Ureticiye ulagsmasi ve

uygulamaya konulmasi halinde aspir bitkisinin
yag
kapatilmasinda etkisi blylk olabilecektir.
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6z

Akdeniz bolgesi kirsal kesimde yasayan halkin en 6nemli gecim kaynaklarindan biri kiiglikbas
hayvan yetistiriciligidir. Bu cografyada yetisen pek cok cali ve agac tirleri ruminatlar igin
onemli yem kaynagi durumundadir. Diger taraftan otlayan hayvanlardan maksimum
performans elde edebilmek igin tercih edilen tiirlerin otlatma zamani ve kapasitesinin dogru
bir sekilde belirlenmesi gerekmektedir. Bunu saglamanin yollarindan bir tanesi otlanan ¢ali ve
agac tdrlerin mevsimlere gore yem kalite ozelliklerinin belirlenmesidir. Ayrica kiglkbas
hayvanlar otlarken cali tiirlerinin sadece yapraklarini degil, ince slirglin+yapraklarini da birlikte
otlamaktadirlar. Bu bilgiler i1siginda 2014 yilinda Menengic (Pistacia terebinthus L.)ve Tespih
calisi (Styrax officinalis L.)’nin yaprak ve yaprak + surginlerin ilkbahar, yaz ve sonbahar
doénemlerindeki besin icerigini ortaya koymak igin bu g¢alisma planlanmistir. Arastirma Kilis
makiliklerinde, tesadif bloklarinda faktoriyel dizenlemeye gore, 4 tekrarlamali olarak
kurulmus ve bitki 6rneklerinde; HP, NDF, ADF, ADL, KMS, SE, ME ve NYD belirlenmistir. Analiz
sonuglarina gore; yem tipleri arasinda (HP, NDF ve NYD harig) incelemeye alinan besin
degerleri 6nemsiz bulunurken, tirler (HP hari¢) ve donemler arasinda, 6nemli farkliliklar
gorilmustur. Tirler arasinda tespih galisinin, menengic bitkisine goére daha yilksek yem
kalitesine sahip oldugu belirlenmistir. En yiiksek yem degeri, ilkbaharda belirlenmis ve bunu
siraslyla yaz ve sonbahar donemleri takip etmistir. Otlanan kisimlar agisindan yapraklar,
yaprak+sirglinlerden daha yiiksek HP ve NYD, daha diisiik NDF oranina sahip olmustur. Sonug
olarak, ilave bir yem takviyesine gerek duyulmadan, her iki tdrin, ilkbahar ve yaz
doénemlerinde otlatilmasinin uygun oldugu belirlenmistir. Ayrica, calilarin sadece yapraklarini
otlayan hayvanlarin daha yiiksek bir hayvansal performansa ulasabilecegi ortaya konmustur.

Anahtar Kelimeler: Yapragini doken calilar, Otlatma zamani, Besin degerleri, Kiiclikbas
hayvanlar

ABSTRACT

Small ruminant breeding is one of the most important sources of livelihood in rural areas of
the Mediterranean region. Many shrubs in this region are important feed sources for
ruminants. On the other hand, in order to obtain maximum performance from grazing
livestock, grazing time and capacity should be determined correctly. One of the ways of
achieving this is to determine the feed value of grazing species according to seasons. In
addition, the small ruminants graze not only the leaves of shrub species, but also shoot+leaves
together. For this purpose, a study was planned to reveal the nutritional content of leaf and
leaf+shoots of Terebinth (Pistacia terebinthus L.) and Styrax Tree (Styrax officinalis L.) in
spring, summer and autumn periods in 2014. Research was established according to
randomized blocks factorial experimental design with four replications in Kilis Magius and CP,
NDF, ADF, ADL, DMD, DE, ME and RFV were investigated in fodder samples. According to
results; the examined nutritional values were found significant between species (except CP)
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and seasons, but insignificant between feed types (except CP, NDF and RFV). Among species, it was determined that Styrax
Tree had higher feed quality than Terebinth. The highest feed value was determined in spring, followed by summer and
autumn. Leaves had higher HP and NYD, and lower NDF than leaf+shoots. Consequently, it was determined that both species
were suitable for grazing in spring and summer periods without needing an additional feed supplementation. It was also
revealed that animals grazing only leaves could attain a higher animal performance.

Key Words: Deciduous shrubs, Grazing time, Nutritional value, Small ruminants

Giris

Ulkemizde kaliteli  kaba
yetersizligi ruminant hayvanlarin beslenmesini ve

yasanan yem
performansini sinirlandirmaktadir (Algicek ve ark.,
2010; Sayar ve ark., 2010; Temel ve Sahin, 2011).
Bu durum ozellikle otsu tirlerin sarardigi, besin
degerinin dlstigu ve bitkilerin dormant doneme
girdigi yaz ve sonbahar aylarinda daha da 6nem
kok
sistemlerine sahip ¢ali ve agaclar olagan disi ¢cevre

arz etmektedir. Oysa derin ve kuvvetli
kosullarinda dahi yesilliklerini ve tretim glglerini
devam ettirerek, yeter miktar ve kalitede yem
materyali Uretebilmektedirler (Papachristou ve
Papanastasis, 1994; Temel ve Tan, 2011; Tan ve
Temel, 2012). Sonucta ise, bilim insanlari ¢cali ve
agag tirlerinin ciftlik hayvanlarin beslenmesinde
bir
ruminantlarin gereksinim duydugu yem agigini

onemli yem kaynagl oldugunu ve
kapatmada onemli rol oynayabilecegini ortaya
koymuslardir (Tsiouvaras, 1987; Giliven, 2004;
Temel ve Tan, 2011; Dokilgen ve Temel, 2015;
Oktay ve Temel, 2015).

Ruminant hayvanlar vejetasyonda yer alan
turleri rastgele degil, secici (genellikle lezzetli olan
bitki

meyillindedirler. Bu durum ¢ali ve agac tirleri icin

turleri veya kisimlarini) otlama
de gecerli olup, hayvanlar ozellikle de kegi ve
koyunlar bu formasyonlarin sadece yapraklarini
degil, taze slirgln, strglin+yaprak kisimlarini ve
ayrica bitkilerin ulasilabilir kisimlarini daha ¢ok
tercih ettik goérilmustir (Temel, 2007; Temel ve
Tan, 2011; Oktay ve Temel, 2015; Temel ve Kir,
2015). Yine bitkilerin fenolojik dénemlerine ve
mevsimlere gore, tirler {zerindeki otlanma
baskisi farklilik gésterebilmektedir. Ozellikle erken
tekablil ilkbahar

mevsiminde bitkiler hayvanlar tarafindan daha

gelisme do6nemine eden

fazla otlanma baskisina maruz kalmakta, oysa

gelisme donemlerinin ilerlemesiyle bu baski
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azalmaktadir. Burada hayvanlarin  otlanma

bitkilerin
morfolojik 6zellikleri yaninda besin igeriklerinin de

tercihini  azaltan sahip  olduklari
blylk bir katkisinin oldugu distnilmektedir.
Cunkii geng slrgin ve yapraklar gelismesini
tamamlamis bitki kisimlarina gore daha yumusak
ve korpe yapida olup, hayvanlar tarafindan daha
fazla tercih edilmektedir (Dokilgen ve Temel,
2015; Oktay ve Temel, 2015). Yine taze bitki
dokularinda hiicre bélinmesi ve geng hiicre
dokulari fazla olup, daha fazla yapisal olmayan
karbonhidratlara ve daha az oranda vyapisal
karbonhidratlara sahiptiler (Lyons ve ark., 1999;
Haddi ve ark., 2003; Kacar ve ark., 2006).

Bilindigi Gzere ¢al (maki) turleri Akdeniz iklim
ozelligine sahip bolgelerde yaygin olarak yetisen
Kilis ili de,
Anadolu step Ortlsu ile, Akdeniz’in tipik bitki
gegcit
durumundadir. Dolayisiyla bu cografyanin daglik
yaygin
(makilikler) alanlar, kiglikbas hayvanlar 6zellikle

formasyon tipleridir. Gulneydogu

ortisi  olan maki arasinda, alani

bolgelerinde, olarak bulunan c¢alilik
de, atletik viicut yapisina sahip kegiler igin, iyi bir
otlatma alanlaridir. Ve bu alanlardan en yiksek
hayvansal performansa ulasabilmek ve en uygun
otlatma donemlerini ortaya koyabilmek icin bu
formasyonda yer alan tirlerin farkli dénemlerde
Urettikleri yem  miktarlari  yaninda  besin
iceriklerinin de ortaya konulmasi gerekmektedir.
Bu amacla, Kilis ekolojisinde yaygin olarak yetisen
ve hayvanlar tarafindan sikca otlanan menengic
(Pistacia terebinthus L.) ve tesbih cahlsi (Styrax
officinalis L.)’'nin mevsimsel ve otlanan bitki

kisimlarina gore besin icerigindeki degisimi

belirlemek icin bu ¢calisma planlanmistir.

Materyal ve Metot

Calisma vyari-kurak iklim o6zelligine sahip Kilis
cografyasinda yer alan, 730 m rakimli, Gotal Dagi,
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caliik alanlarinda yirGtilmastir. Uzun yillar
(1960 — 2012) ortalamasina gore, Kilis ilinin yillk
yagis miktari, ortalama 476.7 mm, ortalama nem
%46.4 17.1°C’dir.

Arastirmanin yapildigi yilda ise, toplam yillik yagis

ve ortalama sicaklik

miktari, ortalama sicaklik ve nispi nem degerleri
sirastyla 227.5 mm, 18.0 °C ve %45.9 olarak
Bu
yarGtaldagh yil, uzun vyillar ortalamasina gore

OlgUlmustir. sonuglara goére denemenin

daha kurak bir yil olmustur (Cizelge 1).

Cizelge 1. Kilis il’inin uzun yillar ve 2013 - 2014 yilina ait bazi iklim 6zellikleri*
Table 1. Some climate properties of Kilis province belong to 2013-2014 years and long-term averages*

Toplam yagis (mm)

Ortalama sicakhk (OC) Nispi nem (%)

Total precipitation (mm) Average temperature (0 C) Relative humidity (%)
2013-2014 UYO/LTA** 2013-2014 UYO/LTA 2013-2014 UYO/LTA

Ekim/October 8.4 32.5 18.8 19.7 29.0 42.0
Kasim/November 16.3 59.7 14.7 12.4 56.4 47.0
Aralik/December 41.2 81.7 6.1 7.3 55.3 67.5
Ocak/January 36.6 76.3 8.3 5.8 71.0 67.6
Subat/February 9.5 70.8 9.8 7.0 35.9 61.2
Mart/March 67.8 66.3 12.9 10.7 44.9 48.6
Nisan/April 22.5 49.0 17.4 15.4 38.3 44.3
Mayis/May 3.1 23.9 21.6 20.7 40.1 42.0
Haziran/June 0.1 7.0 25.7 25.3 35.7 31.8
Temmuz/July - 1.2 28.1 28.1 44.2 34.7
Agustos/August - 3.3 28.9 27.9 45.7 32.4
Eylll/September 22 5.0 239 24.9 53.7 37.7
Toplam/Ortalama 2275 476.7 18.0 17.1 45.9 46.4

Total/Average

* MGM (2014), **: Uzun Yillar Ortalamasi (1960-2012)/Long-term averages (1960-2012)

Mevcut arastirmada deneme alanin toprak

ozelliklerini ortaya koyabilmek igin 0-60 cm
derinliginde toplam 16 noktadan toprak ornekleri
alinmis ve vyapilan analiz sonuglarina gore;
deneme alani topraklari tinli ve hafif alkali (pH:
7.8) bir yapiya sahip olup, kire¢ (% 11.09) ve
organik madde igerigi (% 4.7) yuksek, tuzluluk (%
0.016) icerigi

bakimindan potasyum

bulunmamaktadir. Fosfor
(7.73 kg da™),
yéniinden (55.0 kg da™) ise yeterli goriinmektedir.

ise
orta

Deneme 2014 vyilinda tesadif bloklarinda

faktoriyel dlzenlemeye gore, 4 tekrarlamal
olarak kurulmustur. Arastirmada, yapragini doken
cok yillik iki tir (Menengic: Pistacia terebinthus L.,
ve tespih calisi: Styrax officinalis L.), ¢ donem
(ilkbahar, yaz ve sonbahar) ve iki tane otlanan
bitki

olarak vyer almistir. Yaprak ve siirglin+yaprak

kismi (yaprak ve sirglin+yaprak) faktor
ornekleri (3-4 cm uzunlugundaki ug siirgilinler)

otlanma kisimlardan, hayvanlarin
taklit

Temmuz ve Eylll aylarinin ortasinda toplanmistir.

goérmemis

otlanma aliskanlklari edilerek, Nisan,

Toplanan ornekler, kagit torbalara konularak,
once acik havada ve sonra da 60 °C’ye ayarli
kurutma firininda agirhiklari sabit oluncaya kadar,
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kurutulmus ve sonrasinda ise, besin icerigi
analizlerinin yapilmasi igin 6gutulmustur.
Ogitilmis  ©rneklerde, Mikro  Kjeldahl

metoduna gore, toplam N tayini yapiimis ve daha
sonra, % azot oranlari 6.25 katsayisi ile ¢arpilarak,
Kacar, (1972)in belirttigi esaslara gore, ham
Yem
lif
(NDF), asit ¢ozucilerde ¢oziinmeyen lif (ADF) ve
(ADL)
oranlari, Van Soest ve ark. (1991) tarafindan

protein (HP) oranlari tespit edilmistir.

orneklerinin notr c¢oézicllerde ¢ozlinmeyen
asit coOzliclilerde

¢o6ziinmeyen  lignin

gelistirilen metot kullanilarak belirlenmistir.
Bitkilerin ADF ve NDF analiz sonuglari kullanilarak,
once kuru madde sindirilebilirlikleri (KMS = 88.9 -
(0.779 x %ADF) sonra, kuru madde tiiketimi (KMT)
120 / (%NDF) ve daha sonra da, nispi yem
degerleri (NYD= (KMS x KMT) / 1.29) belirlenmistir

(Morrison, 2003). Yem orneklerinin sindirilebilir

enerji (SE) degerleri, Fonnesbeck ve ark. (1984)
tarafindan formiile edilen esitlikle; SE (Mcal kg™) =
0.27 + 0.0428 x (%KMS), Metabolik Enerji (ME)
icerikleri ise, Khalil ve ark. (1986) tarafindan
gelistirilen formille; ME (Mcal kg™) = 0.821 x SE
(Mcal kg™) hesaplanmistir.
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Verilerin analizi

Elde edilen veriler JMP (5.0.1) istatistik paket
programi  kullanilarak, tesadif bloklarinda
faktoriyel diizenlemeye gore varyans analizine
tabii

LSD(o.05) testine gore, gruplandiriimasi yapiimistir.

tutulmus ve oOnemli ¢ikan ortalamalar

Aragtirma Bulgulari ve Tartisma

istatistik analizler

interaksiyonlarinin 6nemli ¢iktigl parametrelerde,

Yapilan sonucu Ugla
ana faktorler ve ikili interaksiyonlar lzerinde ayri
ayri durulmamis, Ugli interaksiyonlara gore, veri
sunumu ve tartismasi yapilmistir. Sadece ikili
interaksiyonlarinin dnemli ¢iktig1 parametrelerde
ayri
gore veri

ise, yine ana faktorler Uzerinde

ikili

ayri

durulmamis, interaksiyonlara

sunumu ve tartismasina gidilmistir. ikili ve cli
interaksiyonlarinin 6nemsiz ¢iktigl parametrelerde
ise, ana faktorler dikkate alinarak yorumlamaya
gidilmistir.

Ham protein orani (%) ve Asit ¢éziiciilerde
¢oziinmeyen lif (%)

Yapilan istatistiki analiz sonuclarina goére, ham
protein (HP) ve asit ¢ozlcllerde ¢oziinmeyen lif
(ADF) orani Uzerine, Ugli interaksiyon (tur x
otlanan bitki kismi x mevsim)'nun etkisi, %5
ihtimal seviyesinde dnemli bulunmustur ( Sekil 1;
Sekil 2). Buna gore, en yiksek HP (%13.25) ve en
disik ADF icerigi (%18.45) ilkbahar doneminde
toplanan tespih calisinin yaprak orneklerinden
Olgllmustir.

m ilkbahar/Spring

W Yaz/Summer Sonbahar/Autumn

a

Pistacia terebinthus

S+Y/S+L

S+Y/S+L

Styrax officinalis

Sekil 1. ilkbahar, yaz ve sonbaharda menengic ve tespih calisinin otlanan bitki kisimlarina ait ham
protein (HP) igerigi. Ayni harfleri takip eden gizimler arasindaki fark P<0.05 seviyesinde 6nemli
degildir. Uclii interaksiyona ait LSD degeri: 1.13*.Y: Yaprak, S+Y: Stirglin+Yaprak

Figure 1. The crude protein (CP) content belonging to the grazed plant parts of terebinth and styrax
tree in spring, summer and autumn. Difference between plots followed by the same letters are
not significant at P<0.05. LSD value belonging to triple interaction: 1.13*. L: Leaf, S+L:

Shoot+Leaf

Olusan bu farkhlik, iki tiriin hem genetik yapi

hem de, gelisme donemlerine bagli olarak,

farklihk
incelemeler

morfolojik  yonden gostermesinden

kaynaklanmis  olabilir. sonucu,
menengic bitkisi erken gelisme doneminde tespih
calisina gore, daha sukulent yapida bir yaprak ve
geg
(sonbahar) ise, daha sert yapida bir yaprak ve
daha bir

gosterdigi gorilmistlir. Bu da, tespih calisinin

sirgin  gelisimi, gelisme doneminde

sukkulent vyapida sirgin  gelisimi
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erken gelisme doéneminde, menengic bitkisine
gore birim agirlik basina daha fazla, kuru madde
oranina sahip olmasina neden olmustur. Nitekim,
kuru madde, o yeme ait tim besin maddelerini
iceren kisimdir. Herhangi bir yemin kuru maddesi
ne kadar cok ise, besin maddelerince zengin olma
olasiligi da o oranda yiksek olacaktir (Kutlu ve
ark., 2005).
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| Ilkbahar/Spring  ® Yaz/Summer Sonbahar/Autumn

S+Y/S+L

S+Y/S+L

Pistacia terebinthus

Styrax officinalis

Sekil 2. ilkbahar, yaz ve sonbaharda menengic ve tespih calisinin otlanan bitki kisimlarina ait asit
¢Ozucllerde ¢oziinmeyen lif (ADF) icerigi. Ayni harfleri takip eden ¢izimler arasindaki fark
P<0.01 seviyesinde dnemli degildir. Uclii interaksiyona ait LSD degeri: 2.06**. Y: Yaprak, S+Y:
Surglin+Yaprak

Figure 2. The Acid detergent fibre (ADF) content belonging to the grazed plant parts of terebinth and
styrax tree in spring, summer and autumn. Difference between plots followed by the same
letters are not significant at P<0.01. LSD value belonging to triple interaction: 2.06**. L: Ledf,
S+L: Shoot+Leaf

Diger taraftan, hiicre ici maddelerini (ham
protein oranina, nisasta, seker, yag) olusturan
geng hicre

yapisal olmayan karbonhidratlar,

dokularinin  yogun olarak bulundugu erken
gelisme donemlerinde, hiicre duvari maddeleri
olan yapisal karbonhidratlar (hemiseliiloz, seliiloz,
silikatlar) da, yash

dokularinin  bulundugu bitkilerin ge¢ gelisme

lignin, kutin ve hicre
donemlerinde, daha fazla bulunmaktadir (Akyildiz,
1986; Lyons ve ark., 1999; Kacar ve ark., 2006;
2008). Farkh

kosullarda yurutilen pek ¢ok calismada da, cali ve

Mountousis ve ark., ekolojik

agac tirlerinin erken gelisme donemlerinde HP
yiksek,  ADF
olgunlasmayla birlikte ise, bu degerlerin tersi bir

iceriginin iceriginin  dlsuk,
durum seyrettigi rapor edilmistir (Papachristou ve
Papanastasis, 1994; Tolunay ve ark., 2009;
Atasoglu ve ark., 2010; Parlak ve ark., 20113;
Canbolat, 2012; Tan ve Temel, 2012; Oktay ve
Temel, 2015). Mevcut bu sebeplerden dolayi,
tespih calisinin ilkbahar déneminde toplanan
yaprak orneklerinin daha fazla ham protein ve
daha dustk bir ADF

distnidlmektedir.

icerigine sahip oldugu

Cizelge 2. Otlanan bitki kisimlari ve mevsimlere gére menengic ve tespih galisinin NDF igerigi (%)
Table 2. The NDF content of terebinth and styrax tree according to the grazed plant parts and seasons (%)

Mevsimler Tirlerin
Tirler Otlanan bitki kisimlari Seasons ortalamasi
Species Grazed plant parts ilkbahar Yaz Sonbahar Species’
Spring Summer Autumn mean
o . Yaprak 43.62 44.77 45.54
Pistacia terebinthus Leaf 45.20 a*
Siurglin+yaprak ’
Shoot+leaf 43.34 45.48 48.44
o Yaprak 33.79 34.17 34.99
Styrax officinalis Leaf 35.62 b
Sirglin+yaprak ’
Shoot+leaf 35.89 36.74 38.16
Mev5|m|’er|n ortalamasi 39.16 c* 4099 b 4178 3
Seasons’ mean
Y k
Otlanan bitki kisimlarin L:sj:a 39.48 b*
ortalamasl Slrgun+yaprak
Grazed plant parts’ mean Shoot+leaf 41.34a

LSD (0.05) 0.76 (turler/species), 0.76 (otlanan bitki kismi/grazed parts), 0.93 (mevsim/seasons)

*: ayni sttlin ve satirda farkli harflere sahip degerler P<0.01 seviyesinde 6nemlidir.
*: the values with the same letters in the same row and columns are not significant at P<0.01.
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Nétr ¢oziiciilerde ¢éziinmeyen lif (%)

Menengig ve tespih galisinin notr ¢ozlcllerde
¢o6ziinmeyen lif (NDF) oranina ait varyans analiz
sonuclari ve ortalama degerler Cizelge 2'de
verilmistir. Cizelge 2 incelendiginde tirler, otlanan
bitki kisimlari ve mevsimlere goére NDF igerigi
P<0.01

bulunmustur.

ihtimal  sinirlarinda ¢ok  6nemli

Bu calismada, slrglin+tyaprak orneklerinin,
yaprak orneklerine gore daha yliksek bir NDF
icerigine sahip oldugu gorilmustir (Cizelge 2). Bu,
sirgin+yaprak o6rneklerinde, ince slirglinden
kaynaklanan ilave bir lif artisinin meydana gelmesi
ve hiicre protoplazma bilesiklerinin azalmasindan,
kaynaklanmis olabilir. Benzer olarak vydiritilen
calismalarda da, ¢ali ve aga¢ yapraklarinin, sap
veya ince slrginlere gore daha az lifli bilesik,
daha fazla genc hiicre ve hicre ici bilesenlerine
sahip oldugunu ortaya konulmustur (Lyons ve
ark., 1999; Kacar ve ark., 2006; Mountousis ve
ark., 2008).

Yine ilkbahar donemi diger iki doneme gore
daha digik bir NDF igerigine sahip olmus ve
olgunlasma  doneminin  ilerlemesiyle = NDF
oranlarinda artislar meydana gelmistir (Cizelge 2).
Menengi¢c ve tespih calisi yapragini déken c¢ok
yillik tdrler olup, havalarin i1sinmaya basladig
ilkbahar doneminde gen¢ yaprak ve surglinler

olusturmakta, ileri gelisme doénemlerinde ise

yaprak ve slirginleri sertlesmekte ve havalarin
sogumaya basladigl sonbahar aylarindan itibaren
ise kartlasmis yapraklarini dokme egilimindedirler.
Bu sebeplerden dolayl tirler erken gelisme
dénemlerine tekabil eden ilkbahar mevsiminde
daha az |lifli (NDF)
bulundurmaktadirlar. ve ark.
(2005), bitkinin
gelismesi ile bitkiler
olgunlastikca, NDF gibi hicre duvari bilesiklerinin

blinyesinde bilesikler
Nitekim, Parissi
duvari

hicre gelismesinin

alakali  oldugunu ve

arttigini  belirtmislerdir. Konu ile ilgili olarak,
Parlak ve ark. (2011a), yuriattikleri bir calismada,
aga¢ gelisme

doénemlerinde mevsiminde), NDF

tirlerinin  erken
(ilkbahar

iceriklerinin diisik, sonbahar ddnemlerinde ise

gal ve

yuksek oldugunu rapor etmislerdir.

Asit ¢ézliclilerde ¢oziinmeyen lignin (%)
lignin (ADL)
interaksiyon (mevsim x

Asit cozicllerde c¢Ozlinmeyen
orani acisindan ikili
otlanan bitki kismi) cok 6nemli bulunmus (P<0.01)
ve ortalama degerler Sekil 3'"de sunulmustur. Sekil
3’e bakildiginda, ilkbahar

sirglin+yaprak orneklerinin  ADL

mevsiminde alinan
yaprak ve
oranlari istatistiki olarak, ayni grupta yer almis ve
en diisik degerlere sahip olmustur. En yiksek ADL
(%9.18)
sirgiin+yaprak 6rneklerinden elde edilmistir.

orani ise yaz doneminde toplanan

mY/L

W S+Y/S+L

ilkbahar/Spring

Yaz/Summer

Sonbahar/Autumn

Sekil 3. ilkbahar, yaz ve sonbaharda otlanan bitki kisimlarinin asit ¢oziiciilerde ¢6ziinmeyen lignin (ADL)
oranli. Ayni harfleri takip eden ¢izimler arasindaki fark P<0.01 seviyesinde énemli degildir. ikili
interaksiyona ait LSD degeri: 0.80**. Y: Yaprak, S+Y: Strglin+Yaprak

Figure 3. The acid detergent lignin(ADL) ratio of the grazed plant parts in spring, summer and autumn.
Difference between plots followed by the same letters are not significant at P<0.01. LSD value
belonging to binary interaction: 0.80**. L: Leaf, S+L: Shoot+Leaf
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Bu, olgunlasma ile saplardaki ligninlesmenin
daha
kaynaklanmis olabilir. Benzer sonuglar, ¢ali ve
agac tlrlerinde (Kokten ve ark., 2012) yapilan

yapraklara gore, yliksek olmasindan

¢alismalarla ortaya konmus ve bizim sonuglarimizi

desteklemektedir. Nitekim, bitkilerin
sindiriimeyen kismi olan ve lignin miktarini ifade
eden ADL, yem dokusunda, hiicre duvari

maddelerini icermektedir. Hicre duvari gelisimi
ise, bitkilerin gelismesi ile alakali olup, bitkiler
lifli
(Agikg6z, 2001; Frost ve ark.,2008) ve sonugta ise,
ADL gibi
olmaktadir (Parissi ve ark., 2005; Parlak ve ark.,
2011a, 2011b; Oktay ve Temel, 2015). Ayrica, bitki
govdesinin sertligi ligninden kaynaklanmaktadir.

olgunlastikga, bilesiklerin orani artmakta

hicre duvari bilesenlerinde artiglar

Bu nedenle, yaprak ve ciceklere goére saptaki

da, cali agac tlrlerinin
olgunlagsmasiyla, ADL igeriklerinin arttig ifade
edilmistir (Parlak ve ark.,2011a, 2011b; Oktay ve

Temel, 2015).

calismalarda ve

Kuru madde sindirilebilirligi (%), Sindirilebilir
enerji (Mcal kg™*) ve Metabolik enerji (Mcal kg™)

Yemlerin ortalama kuru madde sindirilebilirligi
(KMS) Sekil 4’de, sindirilebilir enerji (SE) igerigi
Sekil 5’'de ve metabolik enerji (ME) degerleri ise
Sekil 6’da sunulmustur. Analiz sonuglarina gore,
KMS, SE ve ME agisindan (gl interaksiyonlar
sirastyla %5, %1 ve %5 ihtimal seviyesinde 6nemli
bulunmustur. Bu sonuclara gore, en yiksek kuru
madde sindirilebilirligi (%74.53), sindirilebilir
enerji (3.42 Mcal kg™) ve metabolik enerji (2.84
Mcal kg'l) icerikleri, ilkbahar doneminde toplanan

lignin orani ¢ok daha fazla olabilmektedir  tespih ¢alisina ait yaprak 6rneklerinden alinmistir.
(Agikgbz, 2001). Farkh ekolojilerde yiritilen
77,00 -
H lIkbahar/Spring W Yaz/Summer Sonbahar/Autumn
75,00 a ab
73,00 cd
K& 71,00
s
2 2 69,00

67,00
65,00
63,00

Pistacia terebinthus

S+Y/S+L

S+Y/S+L

Styrax officinalis

Sekil 4. ilkbahar, yaz ve sonbaharda menengic ve tespih calisinin otlanan bitki kisimlarina ait kuru
madde sindirilebilirligi (KMS). Ayni harfleri takip eden gizimler arasindaki fark P<0.05
seviyesinde &nemli degildir. Uclii interaksiyona ait LSD degeri: 1.13*. Y: Yaprak, S+Y:

Surgln+Yaprak

Figure 4. The dry matter digestibility (DMD)belonging to the grazed plant parts of terebinth and styrax
tree in spring, summer and autumn. Difference between plots followed by the same letters are
not significant at P<0.05.LSD value belonging to triple interaction: 1.13* L: Leaf, S+L:

Shoot+Leaf

Ayrica, ilkbahar doneminde toplanan tespih
calisinin yaprak ve sirgin+yaprak ornekleri ile,
yine ilkbaharda toplanan menengic bitkisinin

sirglin+yaprak  orneklerinin kuru madde

sindirilebilirligi, sindirilebilir enerji ve metabolik
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enerji degerleri, ayni grupta yer almis ve istatistiki

olarak aralarinda onemli bir farklilik

gorilmemistir.
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Pistacia terebinthus Styrax officinalis

Sekil 5. ilkbahar, yaz ve sonbaharda menengic ve tespih calisinin otlanan bitki kisimlarina ait sindirilebilir
enerji (SE) icerigi. Ayni harfleri takip eden ¢izimler arasindaki fark P<0.01 seviyesinde onemli
degildir. Uclii interaksiyona ait LSD degeri: 1.13**. Y: Yaprak, S+Y: Siirglin+Yaprak

Figure 5. The digestible energy (DE) content belonging to the grazed plant parts of terebinth and styrax
tree in spring, summer and autumn. Difference between plots followed by the same letters are
not significant at P<0.01. LSD value belonging to triple interaction: 1.13** L: Leaf, S+L:

Shoot+Leaf
Diger taraftan, en dlstk kuru madde icerikleri,  sonbahar  doneminde  toplanan
sindirilebilirligi (%64.20), sindirilebilir enerji (3.02 menengi¢c  bitkisinin  yaprak  6rneklerinde
Mcal kg?) ve metabolik enerji (2.48 Mcal kg?)  8lcilmustar.
® ilkbahar/Spring M Yaz/Summer ® Sonbahar/Autumn
2,90 a ab
a-C
—~ 2,80
B
w® 2,70
[$)
2
w 2,60
s
2,50 -
2,40 -
S+Y/S+L S+Y/S+L
Pistacia terebinthus Styrax officinalis

Sekil 6. ilkbahar, yaz ve sonbaharda menengic ve tespih ¢alisinin otlanan bitki kisimlarina ait metabolik
enerji (ME) igerigi. Ayni harfleri takip eden gizimler arasindaki fark P<0.05 seviyesinde 6nemli
degildir. Uclii interaksiyona ait LSD degeri: 1.13*. Y: Yaprak, S+Y: Siirgiin+Yaprak

Figure 6. The metabolic energy (ME) content belonging to the grazed plant parts of terebinth and styrax
tree in spring, summer and autumn. Difference between plots followed by the same letters are
not significant at P<0.05. LSD value belonging to triple interaction: 1.13* L: Leaf, S+L:

Shoot+Leaf

Olusan bu farkliliklar, tirlerin genetik yapisina
bagh olarak degismekle birlikte, gelisme
doénemleri ve bitki kisimlarina gore, farkli oranda
lifli bilesikler igermesinden kaynaklanmis olabilir.
Cunkda, bitki yapraklariince siirgiin ve saplara gore
daha dustk oranda lifli bilesiklere sahiptirler
(Buxton, 1996; Claessens ark.,2005).
Dolayisiyla, diisik NDF ve ADF igerigine sahip

ve
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yaprak  ornekleri, daha vyiksek oranda
sindirilebilmekte ve daha yliksek metabolik eneriji
icerigine sahip olabilmektedir. Ayrica, bitkiler
gelisme ve olgunlagmalarini genellikle sonbahar
aylarinda tamamladiklarindan, gelisme
dénemlerine gore, bliyime ddénemi baslangicinda
daha distk oranda kuru madde ve daha yiiksek

oranda yapisal olmayan hiicre igi bilesenlere sahip

ileri
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olabilmektedirler (Claessens ve ark., 2005). Baska
bir ifade lifli
duvarlarinda ve hiicre duvari bilesenleri ise, geng
daha bol
bulunmaktadir (Lyons ve ark.,1999). Dolayisiyla,

ile, bilesikler genellikle, hicre

dokulardan ziyade vyash kisimlarda,
bitkilerin ileri gelisme donemlerinde, yapraklar ve
geng surginler ligninlesmekte, hiicre protoplazma
bilesikleri azalmakta ve sonugta ise, dislk
sindirilebilirlik ve metabolik enerji icerigi ortaya
¢ikmaktadir (Haddi ve ark., 2003; Parissi ve ark.,
2005; Mountousis ve ark., 2008). Bu nedenlerden
dolayi, buylime donemi baslangici olan ilkbahar
mevsiminde, yapraklar daha yiksek sindirilebilir
ve metabolik enerji

miktarina, olgunlasma

déneminin ilerlemesi ile de, daha diisiik degerlere

yapraklarinda ve erken gelisme doénemlerinde,
daha yiliksek oldugu ifade edilmistir (Pecetti ve
ark., 2007; Asaadi ve Yazdi, 2011; Kokten ve ark.,
2012; Dokulgen ve Temel, 2015; Oktay ve Temel,
2015).

Nispi yem degeri
Nispi yem degeri (NYD) agisindan, tirxotlanan

bitki  kismi interaksiyonu, P<0.05 ihtimal
seviyesinde, oOnemli bulunmus ve ortalama
degerler, Sekil 7’de vyer almistir. Sekil 7’ye

bakildiginda,
surglin+yaprak oOrneklerinin nispi yem degerleri,

menengi¢ bitkisinin yaprak ve

istatistiki olarak ayni grupta yer almis ve en disik
degerlere sahip olmustur. En yiksek NYD (197.50)

sahip olmus olabilir. Benzer sonuglar, farkh ise, tespih galisindan alinan yaprak érneklerinden
arastirmacilar tarafindan da ortaya konulmus ve Olgllmustir.
KMS, SE ve ME igeriklerinin, bitkilerin
210,00
a B Pistacia terebinthus W Styrax officinalis
200,00
190,00
180,00
o>
>Z- & 170,00
160,00
150,00
140,00 ~
130,00 -~
Y/L S+Y/S+L
Sekil 7. Menengic ve tespih calisinin otlanan bitki kisimlarina ait nispi yem degeri (NYD). Ayni harfleri
takip eden cizimler arasindaki fark P<0.01 seviyesinde &nemli degildir. ikili interaksiyona ait
LSD degeri: 0.65**.Y: Yaprak, S+Y: Surglin+Yaprak
Figure 7. The relative feed value (RFV) belonging to the grazed plant parts of terebinth and styrax
tree. Difference between plots followed by the same letters are not significant at P<0.01. LSD
value belonging to binary interaction: 0.65**, L: Leaf, S+L: Shoot+Leaf
Bu, genetik ve morfolojik yapi yoninden daha dislik oranda hiicre ceperi bilesenlerine

benzerlik géstermeyen bu iki tiiriin, orneklemesi
yapilan kisimlarina gore, kimyasal kompozisyon
iceriklerinin farklilk gostermesinden kaynaklanmis
olabilir. Genel olarak, daha fazla yapisal olmayan
karbonhidratlara sahip yapraklar, daha fazla lifli
bilesiklere sahip slirgiin+yaprak kisimlarina gore,
daha dusiik oranda NDF ve ADF icerigine sahip
olmaktadirlar (Kacar ve ark., 2006). Dolayisiyla,
bitki kisimlarinda bulunan lif orani, yemin NYD’ni
blylk oranda etkilemektedir. Cizelge 2 ve Sekil
2’ye bakildiginda da, tespih galisi yapraklarinin
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(NDF ve ADF orani) sahip oldugu ve bundan
dolayi, NYD'nin yiksek oldugu disinilmektedir.
Clinkl nispi yem degeri, NDF ve ADF degerlerinden
yararlanilarak hesaplanan (Moore ve Underander,
2002),
rakamsal olarak gosteren bir 6lctdr (Ball ve ark.,
1996). Bu sonugclar, Abdulrazak ve ark. (2000) ve
Kamalak (2006) tarafindan elde edilen bulgularla

yemin besleme degerini ve kalitesini

uyum igerisinde olup, bizim bugularimizi destekler
niteliktedir.



Doékiilgen ve Temel, 2019. Harran Tarim ve Gida Bilimleri Dergisi, 23(2): 178-188

Sonuglar

Sonug olarak, incelemeye alinan 2 maki tir(,
her ne kadar gelisme dénemleri ve otlanan bitki
kisimlarina gore, besin igerikleri farklihk gosterse
de, incelenen kalite parametreleri
ilkbahar
uygun oldugu ve ruminantlarin beslenmesinde, iyi

acisindan,
ve vyaz donemlerinde otlatilmasinin
bir alternatif besin kaynagi olabilecegi ortaya

konulmustur. Ayrica, ¢ah yapraklari,

sirgin+yaprak kisimlarina gore daha ylksek
kalitede bir yem materyali Gretmistir.

Ekler
“Bu c¢alisma Igdir  Universitesi  Bilimsel
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ABSTRACT

Potato (Solanum tuberosum L.) is the most important non-grainfood crop and is essential for
global food security. Drought is one of the major abiotic stress factors resulting in huge yield
loss in the production of crops and similarly, it negativelly affects the tuberization, tuber
yield and tuber quality of potato. Transposable elements (TEs) account for a large portion of
the genome in many eukaryotic species. Several studies have identified the molecular
mechanism that cause the activation of TEs under stress. Stresses and environmental
challenges, in particular, are known to alter the expression or stimulate the transposition of
mobile elements in plants. Transcription of these stress-responsive genes is largely
controlled by transcription factors (TFs). A number of transcription factors playing an
essential role in drought tolerance of plants have been identified in the past few years. In
this work, a subset of drought responsive TE families and TFs in potato at tuber bulking stage
was defined, based on genome-wide transposon homology and annotation. Our results
indicated that, the read numbers for TE subfamilies yielded different distributions between
DNA and RNA transposons. In addition, many TFs such as bHLH, WRKY, NAC, AP2/ERF may
have important functions in regulation of drought tolerance in potato. Identification of TEs
and TFs which are taking part in stress can offer useful information for functional genomics
and designing novel breeding strategies for developing stress tolerant plants.

Key Words: Drought, Potato, Transcription, Transposon, Transcription factor

(074

Patates (Solanum tuberosum L.) tahil grubundan olmayan onemli bir kultur bitkisidir ve
kiresel gida givenligi agisindan biiylik bir 6neme sahiptir. Kuraklik, tarimsal tretimde blyiik
verim kayiplarina neden olan baslica abiyotik stres faktorlerinden biridir ve patatesde yumru
olusumu, yumru verimi ve yumrularin kalitesini olumsuz yonde etkilemektedir. Birgok
okaryotik tlirdeki genomun blyik bir bolimini hareketli elementler olusturmaktadir.
Transpozon elementlerin (TE) stres altinda nasil aktive olduklarinin molekiiler mekanizmasi
bircok calismada tanimlamistir. Stres ve c¢evresel zorluklarin, 6zellikle bitkilerde hareketli
elementlerin ekspresyonunu veya transpozisyonunu uyardigl bilinmektedir. Strese tepki
veren bu genlerin transkripsiyonu biyiik ol¢tide transkripsiyon faktoérleri tarafindan kontrol
edilmektedir. Son yillarda, bitkilerin kuraga tepkilerinin diizenlenmesinde énemli role sahip
bazi transkripsiyon faktorleri belirlenmistir. Bu c¢alismada, transkripsiyon homolojisi ve
anotasyon yaklasimi kullanilarak yumru biylitme dénemindeki patateste kurakliga tepki
veren hareketli elementler ve transkripsiyon faktori aileleri tanimlanmistir. Sonuglarimiz,
hareketli elementlerin alt aileleri icin okuma sayilarinin DNA ve RNA transpozonlari arasinda
farkli dagihimlar sagladigini ve bHLH, WRKY, NAC, AP2/ERF transkripsiyon faktorlerini kodlayan
¢ok sayida genin, kuraklik stresine tepkinin diizenlenmesinde énemli islevlere sahip olabilecegini
gostermistir. Strese tepkide yer alan hareketli elementlerin ve transkripsiyon faktorlerin
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tanimlanmasi ve bunlarin beraber degerlendirilmesi, islevsel genomik calismalari ve strese direngli bitkilerin gelistiriimesinde
yeni islah stratejilerinin tasarlanmasi igin yararli bilgiler saglayabilir.

Anahtar Kelimeler: Kuraklik, Patates, Transkripsiyon, Transpozon, Transkripsiyon faktor

Introduction

Potato (Solanum tuberosum L.) ranks as the
thirth most predominant non-grain food crop in
the world behind wheat and rice (FAOSTAT,
2017).
autotetraploid (2n

However, cultivated potato is an

48) which complicates
genetic studies as well as breeding efforts to
improve traits such disease

important as

resistance, processing quality and nutritional
importance (Felcher et al., 2012). In the potato,
high
Additionally to starch, tubers also contain small

tuber accumulates levels of starch.
amounts of sucrose, glucose and fructose. The
quantitiy of starch and sugars present in tubers
depend on the genetic and environmental factors
(Draffehn et al., 2010).

Drought is one of the major abiotic stress
factors due to the limited water resources
resulting in huge vyield loss in the production of
crops and causing damage in reproductive plant
development (Wu et al., 2014). To cope with the
challenging aspects of drought, plants use several
at

physiological and molecular levels (Tripathi et al.,

mechanisms and  produce response
2014). One of them is transposable elements
(TEs), causes mutant alleles by altering the
reading frame or splicing profile, frequently
adversely influencing gene function (Lisch, 2013)
and the other one is transcription factors (TFs),
the molecules in regulation of gene expression
through binding to either promoter or enhancer
region of a gene.

TEs, also known as transposons, are mobile
genetic elements that enlarge prokaryotic and
(Wicker 2007).

initially cited the TEs as

eukaryotic genomes et al,
McClintock (1950)
“controlling elements” because of their capability
in effecting expression of nearby genes. Allelic
variation for insertions of the transposable

elements associated with stress-responsive

expression can contribute to variation in the
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regulation of nearby genes. So novel insertions of

transposable elements provide a potential
mechanism for genes to obtain cis-regulatory
impacts that could contribute to heritable
variation for stress response. Since the discovery
of TEs by Barbara McClintock
(McClintock, 1950) the origins,

regulation of TEs have been subject to enormous

in  maize

roles, and
interest (Biémont, 2010). Several studies have
identified the molecular mechanism that causes
the activation of TEs under stress. Stresses and
environmental challenges, in particular, are
known to stimulate the expression or the
transposition of mobile elements in yeast (Rofte
et al., 1986; Paguin and Williamson, 1988), animal
(Strand and McDonald, 1985; Junakovic et al.,,
1988) and plant systems in old times (Walbot,
1992; Grandbastien et al.,, 1997, Cowley and
Oakey, 2013). The mobilization of a transposable
element or its transcriptional activation might
thus represent a good indicator of the host
response to stress and some TEs show as stress-
responsive transcriptions (Hollister and Gaut,
2009; Ito et al., 2011). For example, expression of
the tobacco Tntl genetic element can be
triggered through biotic and abiotic stresses

(Beguiristain et al.,, 2001). Mao et al. (2015)

reported that miniature  inverted-repeat
transposable element (MITE) inserted in the
promoter of a NAC gene (ZmNAC111) is

significantly associated with natural variation in
maize drought tolerance and this MITE insertion
provides insight into the genetic basis for natural
variation in maize drought tolerance. In rice
(Oryza sativa L.) DNA transposon mPing some
cases resulted in up-regulation of genes in
response to cold or salt stress (Yasuda et al.,,
2013). In Arabidopsis the ONSEN retrotransposon
activated transcriptionally by heat stress (lto et
al., 2013).

Transcription of these stress-responsive genes

is largely controlled by transcription factors (TFs).
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To adapt to such environmental conditions,
complex response mechanisms have been
evolved in plants, including transcriptional

regulation networks for the transduction of stress
signals. The implementation of these intricate
networks depends on the participation of various
TFs (Qin et al., 2011). A number of transcription
factors have been identified in the past few years
that have been demonstrated to play an essential
role in regulating plant responses to stresses
(Singh et al., 2002; Hirayama and Shinozaki,
2010).
several

For example, osmotic stress activates
including NAC
proteins, which activate an early response to

transcription factors,

dehydrationl (ERD1) gene. Several basic leucine
zipper (bZIP) proteins have been characterized to
be Absisic acid (ABA) responsive element binding
protein/Absisic acid response element (ABRE)
binding factor (AREB/ABF) that bind to the ABREs
and have a pivotal role in ABA-dependent gene
activation (Choi et al., 2000; Uno et al., 2000;
Kang et al., 2002; Tran et al., 2004). Recent
indicate that
flexibility
modifications determine the functional specificity

studies molecular dynamics,

modular and  posttranslational
of TFs in environmental adaptation. Function of
central regulators such as NAC, WRKY, and zinc
finger proteins may be modulated by mechanisms
microRNA (miRNA)-

posttranscriptional silencing and reactive oxygen

as mediated
species signaling (Goldack et al., 2011). In this
study, a subset of TE and TF families that thought
related to drought responsive were defined and
evaluated together in potato at tuber bulking
stage. As well, sequence of defined TEs and TF
genes were exposed to genome-wide transposon
homology and annotation. Based on our data, TEs
and TF genes can exhibit an essential role in
regulation of drought tolerance of potato.

Materials and Methods

RNA-Seq data use in study

The Illlumina RNA-HiSeq reads sequences were
obtained from NCBI Short Read Archive. The
untreated-control (CT), drought stress treatment
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(DT) and re-watering treatment (RWT) reads
sequences were retrieved from NCBI Short Read
(SRA)
(https://www.ncbi.nlm.nih.gov/sra) under
accession number SRX912186, SRX912191 and
SRX912192, respectively (Gong et al., 2015). The
sequenced read length for forward and reverse

Achieve database

sequences of paired-end data is 100 bp in length.
All readings were obtained in raw sequence data
as “.sra” format and converted to “fastq” format
for Illimuna by the NCBI (National Center for
Biotechnology Information) SRA Toolkit. Low-
guality reads and those containing adapter were
removed from raw data using in-house Perl
scripts. All subsequent analyses were performed
data.
assembly for cleaned data was performed in

on high-quality clean Transcriptome
Trinity with default parameters (Grabherr et al.,
2011). For sequence mapping, all clean reads
were aligned to the reference database using the
SOAPaligner/SOAP2 v2.20 program (Xie et al.,

2014).

Identification of TEs and TFs responsive to drought
stress

To identify the TEs responsive to drought
stress, we used Basic Local Alignment Search Tool
(BlastN 2.8.0) to search against all sequences of
transposons in Repbase database (version
20160829) by using 1e-10 E-value as a cutoff
point. Repbase is known as a worldwide reference
standard for annotating the existence of
repetitive DNA in genomic data.

To identify TFs families in all sequences, the
BLASTx with a l1e-5 E-value as a cutoff point
against Plant Transcription Factor Database
(PlantTFDB;
http://plntfdb.bio.unipotsdam.de/v3.0/download
s.php). Moreover, the identified TF reads of each
sample were mapped to reference file using
2012),

redundant sequences were removed on the basis

Bowtie (Langmead and Salzberg,

of their chromosome locations and sequence
similarity.
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Results and Discussion

Transposable elements are a major component
of many eukaryotic genomes, and constitute the
majority of plant nuclear DNA. Previous studies in
several plant species have suggested that at least
some families of transposable elements may
become transcriptionally activated following
environmental stress (Makarevitch et al., 2015).
In this present study in silico identification of TEs
were performed in transcriptome libraries of
control, drought treated and rewatered potato
plants. Read numbers of TEs in CT, DT and RWT
were 44.794, 54.419 and 45.587,

respectively (Figure 1).

libraries

When read numbers of TEs were taken into
account it can be said that TEs expressed higher in
drought and re-watering treatment samples than

different  distributions

between DNA and RNA transposons. A slight

subfamilies yielded
reduction was observed in the read numbers of
RNA TEs such as Gypsy, Copia and LTR, TEs after
re-watering treatments, comparing to control.
Interestingly, EnSpm, hAT and Harbinger showed
incremental ratios after drought stress treatment
while re-watering treatments revealed a declined
addition  (Figure 1). Also
retrotransposon LINE families showed significant

pattern in
transcription activity in DT and RWT libraries.

Mariner  families showed no significant
transcription activity while SINE and MuDR
families showed lower transcriptionally activity
These

and transcriptome

under drought conditions. results

that
orientation by transposon activity might have a

supported genome

role in adaptation and regulation of stress

B
5
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Figure 1. The numbers of DNA and RNA transposons obtained from RNA-seq libraries of CT, DT and RWT samples
Sekil 1. CT, DT ve RWT érneklerinin RNA-seq kiitliiphanelerine ait DNA ve RNA transpozonlarinin sayisi

Besides, regulation of epigenetic mechanisms
has an impact on transcriptional activity of TEs in
the water deficit (Makarevitch et al., 2015).
Although DNA transposon’s transcription activity
is controlled strongly, several retrotransposons
become transcriptionally active under some
stresses like drought stress, wounding or other
abiotic stresses (Grandbastien, 1997; Takeda et

al., 1998; Capy et al.,, 2000). But in this current
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study, it was observed that RNA transposons
more active than DNA transposons. In addition
retrotransposon classes such as Copia and Gypsy
in S.
metabolism since plenty of transcript encoding

might play an active role tuberosum

them was identified in the libraries (Figure 1).
Various genes that function as stress sensors in

signaling transduction pathways, which comprise

a network of protein-protein reactions, TFs and
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promoters, are activated in plants under stress
conditions (Mahajan and Tuteja, 2005). TFs are
the main components to understand the
complexity of expression of stress induced genes
in their signaling network as suggested in various
studies (Agarwal et al., 2006; Rue et al., 2008;
Ranjan et al.,, 2012). To assess the complex
network of signaling pathways in drought stress,
we further compared the profiles of the TFs in

control, drought treated and rewaterd potato

plants. The read numbers of TFs in CT, DT and
RWT libraries were 54.186, 68.788 and 61.017,
respectively (Figure 2).

bHLH  (basic AP2/ERF
(APETALA2/ethylene MYB
(myeloblastosis protein), WRKY, C2H2 were the
top five families in DT libraries while AP2/ERF,
bHLH, MYB, NAC, WRKY were the top five families
in RWT libraries.
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Figure 2. The numbers of transcription factors obtained from RNA-seq libraries of CT, DT and RWT samples
Sekil 2. CT, DT ve RWT érneklerinin RNA-seq kiitiiphanelerine ait transkripsiyon faktérlerin sayisi

So, many TFs, such as AP2/ERF, MYB, WRKY
and DbHLH,
transduction pathways involved in plant response

act as key regulators in signal
to drought stress (Shinozaki, and Yamaguchi-
2007; Goldack et al, 2011).
Consistently, we observed four TF-encoding
genes, WRKY, bHLH, AP2/ERF and MYB, which

came into prominence under drought stress and

Shinozaki,

re-watering conditions. In particular,
encoding WRKY, bHLH, and ERF
expression alterations under either condition,

genes
showed

indicating that TF-encoding genes may have
important functions in regulating the response to
drought stress and re-watering stimulus in potato.
These results were supported by previous studies
indicating TFs have a important role in response
to drought stress in potato (Schafleitner et al.,
2007; Singh et al., 2013; Charfeddine et al., 2015).
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Singh et al. (2013), reported that, StNAC genes
have an important role in tissue spesific drought
stress of Solanum tuberosum L. Also, StERF genes
are involved in different stress response pathways
in potato, and then these genes expression
showed diverse expression profiles, suggesting
that they are related to different signaling
pathways in the different organs and during
different stresses (Charfeddine et al., 2015). In
addition, four groups of TFs, MYB-related, HD-ZIP,
G2-like and HSF, were up-regulated in drought
and re-watering treatments. Moreover, five
groups of TFs, GRAS, C3H, LBD, Dof and GATA,
exhibited converse expressions between DT and
RWT libraries (Figure 2). Several reports have
shown that TF families in response drought stress
have a role in stress adaptation of the plants
(Govind et al., 2009; Gong et al., 2010; Meng et
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al., 2010). Our results underlines the role of the
TFs
interaction and competition of pathways exhibit

in dynamic network center as well as

complexity of molecular links in stress adaptation.

Conclusion

In this present study, TE families and TFs were
profiled to understand the molecular mechanisms
occurred during the drought and re-watering
stress. As a result of that study it was observed
that water deficit affected the transcriptional
activity of several transposons. The analysis of TEs
will provide useful information about mobility
genetic elements roles in potato under the
drought stress. This study is also valuable for the
further researches of TE-mediated gene mutation
and contributes to elucidating the roles of TEs in
plant genome evolution. Identification of TEs and
TFs which are taking part in stress can offer useful

information for functional genomics and

designing novel breeding strategies in developing
stress tolerant plants.
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Bu calismada Gilineydogu Anadolu Bdlgesinde yetistirilen yerli ve yabanci orijinli gesitlerin
farkli oranlar ve kombinasyonlarda karisim olarak ekilerek hem tarimsal 6zellikleri hem de elde
edilen karisim bugdaylarin degirmencilik ve firincilik 6zellikleri belirlenerek karisim halinde
ekimin ciftciler icin karli olarak uygulanabilirligi arastiriimistir. Deneme GAPEYAM Koruklu
istasyonunda 7 farkl gesit ve bunlarin pacallarindan olusan 8 konu ile toplamda 15 konu
olarak 2016-2017 iretim yilinda tesadif bloklari deneme desenine gore 4 tekerrirli olarak
yuritilmistiir. Olgllen cesitli tarimsal 6zellikler varyans ve korelasyon analizleri yolu ile
incelenmistir. Arastirma sonuglarina goére verim konusunda vyalin cesitlerin(684 kg/da)
karisimlardan(674 kg/da) daha verimli oldugu ancak karisimlardan Ki (706 kg/da) ve Ka (710
kg/da) konularinin genel ortalamadan (679 kg/da) daha yiiksek verim verdigi anlasiimistir. Ana
verim 6geleri bakimindan karisimlarin yalin gesitlerden daha ustiin oldugu gorilmdistir. Kalite
ozelliklerinden un randimaninin karisimlarda (%69.4) yalin gesitlerden (%68,8) daha yiksek
oldugu, kdl oranin karisimlarda (%0.878) yalin gesitlerden (%0.887) daha disik oldugu
anlasiimistir. Buna karsin protein orani ortalamasinin, karisim ve yalin gesit ortalamalarinda
ayni oldugu (% 14.3) tespit edilmistir. Gluten miktarinin karisimlarda (%29.9.) yalin gesitlerden
(% 30.7.) daha dusuk oldugu, sedimantasyon degerlerinin karisimlarda(47 ml) yalin gesitlerden
(47.2 ml.) daha dusuk oldugu anlasiimistir. Hamur Gretiminden 90 dakika sonra 6lglilen enerji
degerlerine gore en yiiksek enerji degerleri Ks (61.8 cm?) ve K7 (61.2 cm?) karisimlarindan elde
edilmistir. Verim ile metrekaredeki basak sayisi (-0.486**), basakta basakgik sayisi (-0.333*%*),
olgunlasma giin sayisi (-0.351*%*), cikis giin sayisi (-0.334**), basakta tane agirligi (-0.334**) ve
bin tane agirligi (-0.349**) arasinda istatistiksel olarak énemli (P<0.01) negatif korelasyonlar
saptanirken, hektolitre agirligi ile (0.359**) 6nemli pozitif korelasyon (P<0.01) bulunmustur.
Karigimlarin ortalama gelirleri 613 TL/da iken, yalin cesitlerin ise 629 TL/da olarak
bulunmustur. Karisimlara ve yalin gesitlere ait ortalamalar goéz dniinde bulunduruldugunda,
karisimlarda en yuksek gelir Ks (% 30 Adana 99 + % 50 Sagittario + % 20 Odeskaya)
konusundan elde edilmistir (650 TL/da). K4 konusunun verim, kalite ve dekara gelir yoniinden
valin gesitler ile rekabet edebilecegi ve ciftciye tavsiye edilebilecegi anlasiimistir.

Anahtar Kelimeler: Ekmeklik bugday, Tarla pacallari, Tarimsal ve kalite 6zellikleri, Karhlik

ABSTRACT

This study aimed to investigate some agronomical traits, milling and dough properties for
some mixtures of bread wheat varieties and assess the profitability of promising mixtures.
Field experiments were carried out at the Koruklu station of Extension, Research and training
Center of Southeastern Anatolia Project in Sanliurfa. Seven individual and eight mixtures were
tested employing randomized complete block design with 4 replications. Some agronomical
traits were tested through analysis of variance and Pearson coefficients of correlation. It was
found that pure varieties gave higher average grain yield (684 kg/da) than mixtures (674
kg/da). Mixture number 1 and 4 gave higher grain yields than the average of pure lines with
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706 and 710 kg/da respectively. Mixtures were higher in rank for major yield components. Some dough rheological
properties of mixtures such as ash content (%), gluten (%), sedimantation (ml) were lower than those of piire varieties. Flour
ratio (%)of mixtures was only trait giving higher value than that of pure varieties. K¢ (61.8 cm?) and K7 (61.2 cm?) mixtures
gave the highest energy scores 90 minutes after dough production.The coefficients of correlation grain yield vs. number of
spike per unit area (r=-0.486**), number of spikelet spike™ (r=-0.333**), number of days to maturity (r=-0.351**), number of
days to emergence (r=--0.334**), grain weight spike™ (r=-0.334**), and 1000 kernel weights (r=-0.349**) were found to be
negative and significant. But this turned out to be pozitive and significant for hectoliter weight (r=0.359**). Average net
return of piire varieties was higher than that of mixtures with 629 TL da*and 613 TL da™! respectively. Highest net return was
obtained from Mixture 4 (30% Adana-99+ 50% Sagittario+ 20% Odeskaya) with 650 TL da™. Taking into account for grain
yield and quality characteristics, Mixture 4 can compete with pure varieties and be recommended for farmers in the region.

Key Words: Bread wheat, Field mixtures, Agronomical and quality characteristics, Profitability

Giris

Diinya genelinde son 30 yildir yaygin bir sekilde
uygulanmakta olan ¢esitlerin karisim halinde
ekilmesi tahil Uretimi agisindan bazi avantajlari
beraberinde getirmektedir (Mille ve ark., 2006;
Asghar ve ark.,, 2011; Smith ve ark., 2014).
Cesitlerin birlikte ekilmesi ile bazi ¢esitlerin Ustilin
yonleri karisim ortaminda one cikarilirken, diger
cesidin  ise  negatif yonleri  bastiriimaya
calisilmaktadir (Cox ve ark., 2004; Dai ve ark.
2012). Bu yontem ile daha saglikh gelisen bitkinin
dogal olarak veriminde artis meydana gelmesi
¢iftcinin kar oranini artirmaktadir. Bugday ve arpa
gibi tek yillik bitkilerin karisim halinde ekilmesi ile
birlikte; (I) bitkinin hastaliklara karsi

artmakta, (I) bitkinin hastaliklara karsi direncine

direnci

bagl olarak verimi artmakta,
(IvV) farkl
meteorolojik farkliliklara ragmen verim stabil
kalmaktadir 2011).
halinde ekilmesi eskiden beri

(1) tane kalitesi
artmakta, yillarda meydana gelen
(Faraiji, Cesitlerin  karisim
uygulanan bir
yontem olmasina ragmen, gesitlerin ekim oranlari,
secilmesi ve karisimlarin olusturulmasi hala gtincel
bir konudur (Dai, 2012).
cesitlerin bir kisim 06zelliklerinin diger ekilen
daha iyi
bulundurularak karisimlar olusturulmakta ve her

ve Onemli Secilen

cesitten olmasi gbz oOninde

ekilen cesidin bir de karisim oranlari glindeme
gelmektedir. Bu ylizden her ekoloji ve toprak
ozellikleri ekim  denemeleri

icin  karisim

glincellenmeli ve verimli cesitler ile yeniden
karisimlarin olusturulmasi ile cesitlerin Gstin
ozellikleri ile diger c¢esitlerin zayif yonlerinin
gizlenmesi s6z konusu olmaktadir. Cheema ve ark.

(1988), Pakistan'da farkli bugday genotiplerinin
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pacal yapilarak ekilmesi sonucunda verim ve
kalite degistigini
gozlemlemek icin yaptiklari ¢alismada on farkl

parametrelerinin nasil
genotipin karisimi ekilmistir. Arastirmacilar, gesit
karisimlarinin birlikte ekilmesi ile birlikte bugday
veriminde % 18,8’e kadar ylikselme oldugunu,
bugday cesitlerinin karisim olarak ekilmesi ile
birlikte
belirtmislerdir.

arlin veriminin artirllabilecegini
Mundt Schmitt  (1995)

Amerika'nin Oregon Eyaletinde dort farkli bugday

ve

cesidi ile dustuk ve yliksek hastalik sartlarinda
yetistirilen bugday karisimlarinin verim ve hastalk
icin tepkisini arastirdiklari c¢alismada; hastaliga
dayanikli gesitlerin pagallarinda hastalik oraninin
daha
degisikliklerin olmadigini belirtmislerdir. Jackson
(1997)
Septoria tritici'ye karsi hassasiyeti duslik, verimi

az oldugunu ve verimlerde onemli

ve Wennig Kalifornia'da yetistirilen
ylksek, yatmaya dayanikli ve tane kalitesi dislk
olan Yolo isimli bugday cesidi ve tane verimi
yiksek, Septoria tritici'ye hassasiyeti yiksek,
yatmaya karsi hassas ve yiksek tane kalitesi olan
Serra isimli iki bugday ¢esidini 0:1, 1:2, 1:1, 2:1 ve
1:0 oranlarinda karistirarak ekimini yaptiklari

¢calismada bitkilerinin hastaliklara karsl

dayaniklihgini  arastirmislardir.  Arastirmacilar
yatma oldugu sezonda Serra'nin tek ekildigi
durumda vyattigini, Yolo ile birlikte ekildiginde
yatma olmadigini; hastalik oldugunda tek basina
ekilen Serra'nin hastaliktan etkilendigini, karisik
ekildiginde ise hastaligin daha az oldugunu; tek
basina ya da karistk ekim sonrasinda verimde

onemli bir degisiklik olmadigini belirtmislerdir.

Gallant ve ark. (2001) Amerika'nin Maine
Eyaletinde 6 ekmeklik bugday cesidi kullanilarak
olusturulan 15 ¢esit karisiminin 33 farkli
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lokasyonda karisik bugday ekiminin verime olan

etkisini arastirdiklari galisma sonucuna gore;
lokasyonlar ortalamasi olarak karigimlarin dane
verimlerinin, karisimlari olusturan vyalin cesit
verimlerine gore % 1.5 daha fazla oldugunu;
protein orani yoniinden karisimlar ve saf cesit
ortalamalari arasinda fark olmadigini, tane verimi
ve protein orani yoninden karisimlarin
performanslari ile karisimi olusturan iki saf hattin
ortalamasi arasinda 6nemli derecede korelasyon
Dai (2012),

eyaletinde  bugday

oldugunu belirtmislerdir. ve ark.

Amerika'nin  Minnesota

cesitlerinin  karisim olarak ekilmesi ile baz

cesitlerin  iyi  Ozelliklerini  6ne  g¢ikararak

zayifliklarini  goélgelemek amaciyla yaptiklari
¢alisma sonuglarina gore; yagisa dayal kosularda
karisimlarin saf cesitlere oranla verimi % 3.2
oraninda arttigini, 6 farkli cesit ile olusturulan 3
farkh

regresyon analizlerinde tane verimi,

kombinasyon sonucuna gore; yapilan
protein
icerigi, yatmaya ve paslara mukavemet ile ¢esit
iligki

karistirmanin

karisimlari arasinda dogrusal (olumlu)

bulundugunu, c¢esit tohumlarini
disik teknoloji olarak degerlendirildigini ancak
verimde meydana gelen degiskenligin bu vyolla
azaltilabilecegini belirtmislerdir. Kaczmarek ve
Matsiak (2017), Polonya’nin Poznan kentinde iki
farkh bugday cesidi ve bunlarin karisim olarak
Uzerine farkl

ekimi herbisit uygulamalarinin

yabanci ot cikisi, verim ve tane verimi, protein
icerigi icerigi
arastirdiklari galismada; karisim halinde (% 50 - %

ve nisasta Uzerine etkilerini
50) ekilen bugdayin veriminin arttigini, yabanci ot
cikisinin azaldigini ve yabanci ot ile miicadelede
gerekli kimyasal miktarinin 6nemli miktarda
azaldigini belirtmislerdir. Kocak ve ark. (1993),
piyasada kullanilan bugday cesitlerinin
degirmencilik 6zelliklerini artirmak icin yaptiklari
calismada Gerek 79, Malabadi, Penjamo 62, Orso
cesitleri iyi kaliteli olarak bilinen Bezostaya,
Lancer, Kirag 66 ve Kose 220/39 cesitleri ile % 20,
% 40, % 60 ve % 80 oraninda 6gutilmeden Once
kal

degerlendirilmistir. Arastirma sonuclarina goére

karistirllmis, un verimi ve miktarlar

Bezostaya cesidinin Gerek 79, Malabadi ve

Penjamo 62 cesitlerinin un verimlerini, Kiragc 66

cesidinin ise Gerek 79, Penjamo 62 ve Orso

cesitlerinin  un verimleri ve kil miktarlarini

iyilestirdigi belirlenmistir. Hayta ve Cakmakli
(2001), piyasada yaygin olarak kullanilan ekmeklik
bugday cesitlerinden olan Cumhuriyet 75, Gerek
79, Atay 85, Goénen, izmir 85, Kirkpinar 79,
Bezostaya ve Amerikan yumusak kishk kirmizi
bugday cesidi ve Arjantin kokenli ticari bugday
cesidinin pacallarindan elde ettikleri hamurlarin;
sedimantasyon degerinin 22,5 - 30,5 ml arasinda,
yas gluten miktarinin % 22,8 - 28,4 arasinda, su
absorbsiyonunun % 57,2 - 64,2 arasinda, hamur
yogurma slresinin 1,2 - 4.00 dakika arasinda,
hamur stabilitesi degerinin 0.30 - 4 arasinda,
yumusama derecesinin 110 - 190 BU arasinda
oldugunu, uzamaya karsi diren¢ degerinin 157 -
482 BU arasinda, uzama kabiliyetinin 119 - 143
mm arasinda, enerji degerinin 33,0 - 75,6 arasinda
oldugunu belirtmislerdir. Bu calismada boélge
degirmenlerinin kullandigi bugday pacallarinin
tarla kosullarinda olusturulmasi ve bu yolla verim
ile kalitede stabilitenin saglanmasi ongorilmis,
karli karisimlarin belirlenerek ciftciye onerilmesi

amaglanmigtir.

Materyal ve Metot

Toprak ézellikleri

Deneme Harran Ovasinda GAP Tarimsal
Arastirma Enstitist Midurligine ( GAPTAEM)
bagli Serince Arastirma istasyonunda 2016-2017
Uretim sezonunda ylratdlmistir. Deneme
alanindan 0-30 cm derinlikten alinan toprak
numunesinin fiziksel ve kimyasal 06zellikleri
GAPTAEM Toprak Laboratuvarinda belirlenmis ve

Cizelge 1'de verilmistir.

Cizelge 1. Deneme kurulan arazinin toprak 6zellikleri
Table1.S0il characteristics of experimental area

pH EC OM Kireg 3 K DTFZA'
Sat dS/m % % mg/k mg/k

(Sat) (dS/m) (%) (%) (mg/kg) (mg/kg) (ma/kg)
742 054 257 253  4.43 146 4.43
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Arastirma alaninin toprak yapisi genel olarak
killi olup, organik madde miktari, yarayish fosfor,
demir ve potasyum miktari yeterli olan allvial
topraktir. Toprak vyapisi genel olarak bitki
beslemeye uygun olup, dizenli gibreleme ile
verimli yetistiricilik yapilmasi mimkdndur.
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iklim ézellikleri

Arastirma alani kurak iklime sahip olup yazlari
oldukca az yagis almaktadir. Bolge karasal gecit
iklime sahip oldugu icin sulama olmaksizin tarim
yapilmasi glic olmaktadir. Bolgede var olan derin

90 -
80 -
70
60
50
40
30
20
10

—&— Sicaklik Uzun yillar
—8—Yagis Uzun Yillar (kg/m2)
|—a—Yag1s (2016-2017)(kg/m2)
| == Sicaklik (2016-2017)

kuyular ve sulama kanallari ile bugday, misir ve
pamuk gibi serin ve sicak iklim bitkilerinin tarimi
yapilabilmektedir. Arastirma alaninin yagis ve
sicaklik verileri asagida verilmistir.

0

Sekil 1. Arastirma alaninin deneme yili (2016-2017) ve uzun yillara ait yagis ve sicaklik verileri
Figure 1. Meteorological data both 2016-17 and long term averages in the experimental location.

Denemede kullanilan yalin gesit ve karisimlar:
Calismada kullanilan yalin gesitler ve pagallar

Diyarbakir ilinde un Ureten degirmenlere yapilan

elde edilen Isiginda

ziyaretlerde bilgiler

secilmislerdir.

1. Ki: %50 Ceyhan 99 + %50 Sagittario

2. Ka: %35 Ceyhan 99 + %35 Sagittario + %30
Pehlivan

3. Ks: %25 Ceyhan 99 + %40 Sagittario + %15
Pehlivan + %20 Bezostaya

4. Ka: %30 Adana 99 + %50 Sagittario + %20
Odeskaya

5. Ks: %28 Adana 99 + %72 Pehlivan

6. Ks: %30 Ceyhan 99 + %30 Sagittario + %10
Pehlivan + %10 Bezostaya + % 20 Golia

7. K7: % 40 Golia + % 30 Sagittario+ % 30
Odeskaya

8. Ks: %30 Adana 99 + 50 Pehlivan + % 20
Bezostaya

9. Ci1: Ceyhan 99

10. C2: Adana 99

11. Cs: Pehlivan

12. C4: Sagittario

13. Cs: Bezostaja

14. Cs: Odeskaya

15. C7: Golia
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Yéntem

Deneme 7 farklh gesit ve bunlarin pagallarindan
olusan 8 konu toplamda 15 konu olarak 2016-
2017 Uretim yilinda tesaduf bloklari deneme
desenine gore 4 tekerrirli olarak ylritilmustdr.

Deneme uygulamalari

Denemenin kuruldugu arazide on bitki olarak
misir ekilmis, hasat sonrasinda pulluk ile yizlek
isleme vyapildiktan sonra, kazayagl ile ikileme
yapilip, sonra goble disk cekilerek tohum yatagi
hazirlanmis ve parsel ekim mibzeri ile ekimler
yapilmigstir.  Deneme parselleri 1.2x6 metre
olacak sekilde olusturularak bugday parsel ekim
mibzeri ile metre kareye 550 tane dlisecek sekilde
1000 tane agirhklart ve karisim oranlar goz
oninde bulundurularak ekilmis ve ekimle birlikte
saf olarak 6 kg/da N, 6 kg/da P,0s glbresi
Ust olarak 8 kg/da N

Deneme sliresince kemirgenler,

verilmistir. glibre
uygulanmistir.
yabanci ot ve hastaliklara karsi ilaglama yapilip,
Nisan ayi ortasinda toprak nem analizine goére
sulanmistir. Materyal hasat olgunluguna gelince
kenar tesiri cikarildiktan sonra parsel bicerdoveri

ile hasat edilmistir.
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Arastirmada Gézlenen ve Olciilen Karakterler

Tarimsal ézellikler

Gikis gun sayisi: Parseldeki bitkilerin ekim
tarihinden itibaren % 50 sinin ¢im kininin ucunun
toprak ylizeyinde gorildigu sirenin giin olarak
belirlenmesiyle bulunmustur.

M?2de basak sayisi (Adet/m?):Hasat éncesi, bir
sira Uzerindeki 1 m uzunluk ve 20 cm genislik
Uzerindeki bitkiler ile yapilip, daha sonra 5 ile
carpilarak 1 metrekarelik alandaki basak sayisi
hesaplanmistir.

Olgunlagsma giin sayisi (glin):Bitkilerin ekim
tarihinden itibaren olgunlagsmasina kadar gegen
slre glin olarak hesaplanarak elde edilmistir.
(Adet/basak):
parselden alinan 10’ar adet basak oOrneklerinde

Basakta basakcik sayisi Her
basaktaki basakcik sayisinin sayilip ortalamalarinin
alinmasi ile belirlenmistir.

Basakta tane agirligi (g/basak):10 ana sap
basagindan elde edilen tanelerin tartilmasiyla ve
ortalamasi alinmasiyla elde edilmistir.

Bin tane agirhg (g):Her parselden elde edilen
tanelerden rastgele 4 x 100 tane sayilarak 0.01 g
duyarliliktaki terazide tartilip, ortalamalarin 10 ile
carpilmasiyla hesaplanmistir.

Hektolitre agirhg1 (kg/100 L ):Her parselden
alinan orneklere ait hektolitre degeri NID (NID Im
model 9500) cihazinda kg olarak tespit edilmistir.

Verim (kg/da):Her parselden parsel bigerdoveri
ile hasat edilen bugdaylar laboratuvara getirilip
tartildiktan sonra bir dekardaki bugday verimi
(kg/da) hesaplanmistir.

Degirmencilik 6zellikleri

Un randimani (%): Temizlenmis ve tavlanmis 1
kg bugdaydan elde edilen un % olarak
hesaplanarak elde edilmistir.

Kal orani (%):ICC-standart no:104 metoduna
gore kal firninda 900 °C'de vyakilarak tayin
edilmistir (Anonim,2000).

Protein (%):Her parselden alinan orneklere ait
protein orani NID (NID Im model 9500) cihazinda
% olarak tespit edilmistir.
parselden alinan

Sedimantasyon (ml):Her

orneklerin sedimantasyon degerleri NID cihazinda
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ml/I cinsinden tespit edilmistir.
Yas gluten (%):ICC- standart no: 106 metoduna
gore yapilmistir (Anonim, 2000).

Hamur reolojik ézellikleri

Enerji degeri (cm?):Ekstensografin Urettigi

kurvenin planimetrik sahasi olup cm? ile

degerlendirilmigtir.

Karlihik analizleri

Denemede yer alan tim karisim ve vyalin
cesitlere ayni girdiler uygulandigi icin degisen
dikkate cesit
karisimlarin verim degerleri (kg/da) ile o cesit

masraflar alinmadan veya
veya karisimlara verilen pazarlama fiyatlari (TL/kg)
carpilarak dekara net getirisi yiiksek (TL/da)cesit

veya karisimlar belirlenmistir.

Istatistik degerlendirme

Deneme boyunca gozlemlenen parametreler
tesadlf bloklari deneme desenine goére JMP-5
istatistik programinda varyans analizine tabi
tutulmus ve ortalamalar arasindaki farkhliklar % 5
onem seviyesinde Duncan testi ile karsilastiriimig
elde  edilen arasinda

ve parametreler

korelasyonlar belirlenmistir (Yurtsever, 1984).
Bulgular ve Tartisma

incelenen bazi tarimsal 6zellikler

Calismada olclilen veya gozlenen tim
karakterlere ait cesit veya karisimlarin F degerleri
ve istatistiksel 6nemlilikleri, karisim ve yalin ¢esit
ortalamalari ve Duncan testine goére olusan
gruplar Cizelge 2, 3 ve 4 'de verilmistir. Cikis gin
sayisl, m? de basak sayisi, olgunlasma giin sayisi,
basakta basakcik sayisi, basakta tane agirhgi,
hektolitre ve 1000 tane agirligi bakimindan tim
yalin cesit ve karisimlar istatistiksel 6nemde
farkl

sonuglarina

birbirlerinden bulunmuslardir.  Varyans

analiz gore vyukarida Dbelirtilen

karakterler icin karisimlar ve yalin c¢esitlerin
ortalamalari arasinda istatistiksel 6nemde bir fark

gorilmemistir (Cizelge 2.).
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Cizelge 2. Bazi tarimsal karakterlere ait istatistik degerler ile ortalama degerler ve olusan gruplar
Table 2. Statistics and means/grouping of some traits under study

Karisim ve Cikis glin m2de Olgunlagsma giin  Basakta Basakta Hektolitre Bin tane
Cesitler sayisi (Glin) basak sayisi (Gin) basakcik sayisi  tane agirhgr  (kg) agirhg (g)

Mixtures Number of sayisl Number of days  (adet) (g) Hectoliter 1000 kernel

and pure germination (Adet) to maturity Number of Spike weight (kg)  weights(g)

varieties days Number of Spikelet weight(g)

spike per perspike
m2

K1 27.38 ¢ 477 c 203 bed 16.0 cde 1.379 ab 83.40b 38.13 fgh
K2 27.38 ¢ 467 e 204 abc 17.0 abc 1.242 bed 83.20b 40.13 cdef
K3 28.38b 442 204 abc 17.5ab 1.138 def 83.10 bc 40.00 cdef
Kaq 27.38 ¢ 4271 200 efg 15.5 def 1.310 abc 83.70 ab 39.25 efg
Ks 27.38 ¢ 462 f 202 cde 17.0 abc 1.242 bed 83.80 ab 42.94 ab
Ks 27.38 ¢ 472 d 204 abc 16.5 bcd 1.173 cde 83.23 bc 39.31 efg
K7 27.38 ¢ 432 k 198 g 15.0 ef 1.070 efg 83.48 bc 36.39h
Ks 27.38 ¢ 482 b 203 bed 17.5ab 1.310 abc 83.38 bc 42.00 bc
C1 28.38b 457 g 204 abc 17.3 abc 1.414 3 83.55 bc 37.45 gh
G2 27.38 ¢ 492 a 201 def 17.1 abc 1.345 ab 84.70 a 37.78 gh
Gs 28.38b 472 d 202 cde 16.7 abcd 1.173 cde 83.78 b 44,50 a
Ca 26.38d 452 h 205 ab 15.0 ef 1.142 bed 83.40 bc 39.50 defg
Cs 29.38a 492 a 206 a 18.0a 1.035 fg 82.53 bc 41.25 bede
Cs 29.38 a 412 m 199 fg 145f 1.035fg 82.50¢c 41.56 bcd
% 27.38 ¢ 437 193 h 16.0 cde 1.000 g 83.70 ab 33.201
Karigim 27.5 457 202 16.5 1.233 83.4 39.8
Ort.
Cesit Ort. 28.1 459 202 16.3 1.163 83.4 39.3
Genel Ort.  27.8 458 202 16.4 1.201 83.4 39.6
P<0.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000
% VK 3.27 5.17 1.71 7.63 12.3 0.78 7.51
F hesap 11.969%* 478** 21.3** 6.744%** 9.552%* 5.551%%* 17.102**

Cizelge 3. Bazi degirmencilik ve hamur reolojik 6zelliklerine ait istatistik degerler ile ortalamalar ve olusan gruplar

Table 3.Some statistics, means /grouping of some milling and dough rheological properties of some traits under study

Karigim ve Un randimani  Kiil orani Protein Sedimantasyon Y;’agt % Enerji degeri

Cesitler (%) (%) (%) (zeleny) (ml) gW” en (%) (cm2)

Mixtures and Flour ratio Ash ratio Protein Zeleny sedimantation g Ijtten Energy (cm?)

pure varieties (%) (%) (%) (ml) (%) 45, Dk 90.Dk
K1 65.73 def 0.858 bcd 14.15 cdef 45.50 cde 29.58 40.8 e 33.8f
K2 71.68 abc 0.871 bcd 14.18 cdef 45.75 cde 29.55 - -

K3 70.73 abcd 0.926 bc 14.73 b 50.50 b 30.83 53.0 cd 48.5c
Ka 68.43 bcde 0.870 bcd 13.98 efg 43.75 def 29.15 57.8 bc 45.0d
Ks 73.83 ab 0.854 bcd 13.93 efg 44.75 de 29.03 - -

Ks 67.25 cdef 0.889 bcd 14.38 cde 47.75 bcd 30.08 73.0a 61.8a
K7 67.68 cde 0.937a 14.60 bc 49.25 bc 30.53 73.5a 61.2 a
Ks 71.83 abc 0.818d 14.45 bed 49.00 bc 30.18 195f 12.8 h
¢ 62.88 ef 0.842 cd 13.63 gh 42.00 ef 28.35 69.5 a 16.5¢g
&) 61.80 fg 0.840 cd 13.40 h 40.25f 28.83 61.0b 48.8 c
Gs 74.65 a 0.827d 13.83 fgh 43.75 def 33.80 - -

Ca 75.80 a 0.892 bcd 14.68 b 49.00 bc 30.75 61.5b 57.5b
Cs 75.38 a 0.865 bcd 16.10a 63.00 a 33.90 47.8d 38.0e
Ce 73.75ab 0.917 bc 13.76 fgh 42.50 ef 28.65 18.75f 17.0g
% 57.00g 1.028 a 14.55 bc 50.00 b 30.40 345e 175¢g
Karigim Ort. 69.6 0.878 14.3 47.0 29.9 39.7 32.9
Cesit Ort. 68.8 0.887 14.3 47.2 30.7 41.9 27.9
Genel Ort. 69.2 0.882 14.3 47.1 30.2 40.7 30.6
P<0.05 0.000 0.000 0.000 0.000 0.163 0.000 0.000
% VK 9.02 7.79 4.77 12.2 9.54 65.4 72.7

F hesap 9.607** 3.745** 17.979** 17.275** 1.467 568** 528**
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Yalin gesitler ve bu cesitlerin cesitli oranlarda

birlestirilmesiyle  olusan  karisimlar  genetik
bakimindan yazliktan kisliga degisen karakterde
cesitler icerdigi

farklarin 6nemli bulunmasi anlasilabilir.

icin aralarinda istatistiksel

Bazi degirmencilik ve hamur reolojik 6zellikleri

Yas gluten disinda olc¢lilen un randimani, kil
orani, protein orani, sedimantasyon ve eneriji
degerleri bakimindan deneme konulari arasinda
onemde farklar

istatistiksel tespit edilmistir.

Karisimlarin randimani
kal
Sedimantasyon ve yas gluten degeri bakimindan
daha

bulunmustur. Ancak aradaki farklar istatistiksel

un yalin gesitlerden

yuksek, orani ise dusik bulunmusgtur.

yalin  cesitler  karisimlardan dstin
olarak 6nemli bulunmamistir (Cizelge 3).
Ekstensograf enerji degeri bakimindan yalin
cesitler ve karisimlar arasinda istatistiksel olarak
onemli farkhliklar bulunmustur (Cizelge 3). Karigim
ve yalin cesitlerin 45. dakika o6l¢limlerindeki F
degeri 568**, 90. dakikada ol¢iimlerin F degeri

528** olarak hesaplanmigtir. Karisim ve yalin
80 -
70 -

(2]
o

Enerji (cm?)
= N w B (o]
o o o o o

o
I
I

cesitlerden elde edilen hamurlarin ekstensograf
enerji degerleri hamurun Uretilmesinden 45 ve 90
dakika sonra belirlenmeye baslanmis ve K, Ks ve
Gz konularinda olglimler her iki 6lgim suresi
icinde alinamamistir.  Karisimlarin  ve yalin
cesitlerin 45 ve 90 dakika olglimleri arasinda
farkhlik oldugu ve 90. dakika o6lgimlerinin 45.
dakika daha oldugu

belirlenmistir. Karisim ve c¢esitlerin 45. ve 90.

Olglimlerinden disuk
dakikadaki en yuksek enerji degerleri Ks (% 30
Ceyhan 99 + % 30 Sagittario + % 10 Pehlivan + %
10 Bezostaya + % 20 Golia) ve K7 (% 40 Golia + %
30 Sagittario + % 30 Odeskaya) konusundan elde
edilirken, 45. ve 90. dakikadaki en disuk enerji
degeri Ki (%50 Ceyhan 99 + %50 Sagittario)
konusundan elde edilmistir. Yalin gesitlerden 45.
dakikadaki en yiliksek enerji degeri C1 (Ceyhan 99)
cesidinden, 90. dakikadaki en yiiksek enerji degeri
Cs (Sagittario) cesidinden elde edilirken, 45.
dakikadaki en duslik enerji degeri Cs (Odeskaya)
cesidinden, 90. dakikadaki en dusik enerji degeri
Ce (Odeskaya) ve Cis (Golia) gesitlerinden elde
edilmistir (Cizelge 3 ve Sekil 2).

O45. Dk
m90. Dk

|

K1 K2 K3 K4 K5 K6 K7 K8 C1 C2 C3 C4 C5 C6 C7
Karisimlar ve Cesitler

Sekil 2. Karisimlar ve yalin gesitlerden hazirlanan hamurun enerji degerleri
Figure 2. Energy values of dough rheologica | properties of mixtures and pure varieties

Eneriji disiik  olan hamurun
toleransinin az oldugu
(Dizlek ve 2014). Cesit

ve vyalin c¢esitlerden elde edilen

degeri
fermantasyona
bilinmektedir ark.,
karisimlari
unlardan yapilan hamurun enerji degerleri
Ulkemizdeki yetistirilen yerli ve yabanci orijinli

ekmeklik bugday cesitlerinden elde edilen unlarin
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hamur eneriji degerleri ile benzerlik
gostermektedir. Hayta ve Cakmakh (2001), farkh
bugday pacallarindan elde edilen unlarin hamur
enerji degerlerinin 33.0 - 75.6 c¢cm? arasinda
degistigini belirtmistir. Benzer olarak, Aktas
(2012) Dogu ve Gliney Dogu Anadolu Bolgesinde

Diyarbakir, Malatya ve Mardin illerinde sulu ve
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kuru sartlarda yetistirilen 15 ekmeklik bugday
cesitlerinden elde edilen unlarin hamur ener;ji
degerlerinin 55,7 - 161 cm? arasinda degistigini
belirtmis ve en disik hamur enerji degerine
Osmaniyem ¢esidinin, en ylksek hamur enerji
degerlerine ise Dariel gesidinin sahip oldugunu
(2014) Cukurova
Bolgesinde yetistirilen 30 farkh ekmeklik bugday

bildirmistir. Dizlek ve ark.
cesidinden elde edilen unlarin hamur ener;ji
degerlerinin 21,0 - 162 cm? arasinda degistigini
belirtmis, en disik hamur enerji degerine WL
6718 cesidinin, en ylksek hamur enerji degerine
HP 1744
belirtmislerdir

ise cesidinin  sahip  oldugunu

Verim ve bazi tarimsal O&zellikler arasindaki
korelasyon

Tarla pagallart ile ekmeklik bugdaylarin
kalitelerinin kontroliinii amaclayan bu calismada
her ne kadar elde edilen karisim bugdaylarin
kaliteleri 6nemli olsa da tane verimi de ihmal
edilmemelidir. Pearson korelasyon (N=60) analiz
sonuclarina gore; verim ile metre karedeki basak
(-0.486**), (-

0.333*%*), olgunlagsma glin sayisi (-0.351**), cikis

sayisl basakta basakcik sayisi
gln sayisi (-0.334**), basakta tane agirligi (-
0.334**) ve bin tane agirhg! (-0.349**) arasinda
(P<0.01)

hektolitre agirhg ile (0.359**) 6nemli

onemli negatif korelasyonlar elde
edilirken,

pozitif korelasyonlar (P<0.01) bulunmustur.

Karhlik analizi

Yalin gesitler ve karisimlarin Pazar degerleri
arasinda istatistiksel 6nemde farklar bulunmustur.
Yalin gesitlerin ortalama Pazar fiyati 0.910 TL/kg
olurken karisimlarin ortalamasi 0.919 TL /kg
olmustur. 3 numarah yalin c¢esit 0.940 TL/kg
degeriyle en yiksek pazarlama degerine sahip
cesit olmus bunu 5 numarali karisim 0.936 TL /kg
ile takip etmistir.Pazarlama fiyatlarinda alicilarin
Macca ve Ozberk’in (2012) isaret ettigi gibi gorsel
faktorlere dikkat ettikleri anlasilmistir.

Tane verimi bakimindan deneme konulari
arasinda istatistiksel 6nemde farklar bulunmaktadir.
Ceyhan-99 ve Adana-99, 742 ve 710 kg/da verim
ilk ki Ceyhan-99

ile sirada vyer almislardir.
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Sanlurfa’da sulanan kosullarda yiksek verimli
cesit olarak (Ozkan,2016; Tanrikulu, 2018) uzun
yillardir ekilmektedir. Ancak ayni gesit Adiyaman
ve Viransehir bolgesinde ilave sulanan kosullarda
en vyaygin ekilen g¢esitler arasinda verim
bakimindan 4. Sirada (sirasiyla 406.7 ve 402.3
kg/da) yer almistir ( Macca, 2016; Kanat,2017).
Karisimlarin ortalama verimi 674 kg/da, yalin
684 kg/da olarak
bulunmustur. icinde Adana-99 un yer aldigi 4.

cesitlerin ortalama verimi

Numaral karisim 710 kg/da verim ile 3. Sirada yer
almistir. Pazarlama fiyatlari bakimindan Pehlivan
cesidi en ylksek pazarlama fiyati verilen gesit
olurken (0.94 TL/kg), Adana-99 ve Pehlivan
karisimi 0.936 TL/kg ile 2. Sirada yer almistir.
Ceyhan -99 ise 0.917 TL /kg ile alt siralarda yer
almistir. Halbuki Viransehir kosullarinda Ceyhan-
99 0.69 TL/Kg ile ilk sirada yer alirken, Pehlivan
0.65 TL/kg ile bes cesit arasinda sonuncu olmustur
(Kanat, 2017).Diyarbakir kosullarinda ise yaygin
ekilen 10 c¢esit arasinda sulanan kosullarda
yetistirilen Pehlivan 0.736 TL/kg ile 5.sirada yer
alirken Ceyhan-99, 0.736 TL/kg ile 4. Sirada
Sagittario 0.74 TL/kg ile 2. Sirada yer almistir
(Tanrikulu, 2018).Yalin gesitlerin ortalama pazar
fiyati (0.919 TL/kg) karisimlarin ortalamasindan
(0.910 TL /kg) yuksek bulunmustur.

Dekara gelir degerleri bakimindan karisimlar ve
yalin cesitler arasinda istatistiksel olarak 6nemli
(F=431**) farkhliklar bulunmustur (Cizelge 4).

Dekara gelir bakimindan yalin c¢esitler ve
karisimlar arasinda istatistiksel olarak 6nemli
(F=431**) farkhliklar bulunmustur (Cizelge 3).
Karisimlarda dekara gelir en dislik Ks (%25
Ceyhan 99 + % 40 Sagittario + %15 Pehlivan + %
20 Bezostaya) ve Kg (%30 Adana 99 + 50 Pehlivan
+ % 20 Bezostaya) iken, en yiksek getiriye sahip
olan konu ise Ka (% 30 Adana 99 + % 50 Sagittario
+ % 20 Odeskaya) 'tlir. Yalin cesitlerin dekara
gelirleri arasinda en yiiksek degere sahip olan
konu C1 (Ceyhan 99) iken, en disik degere sahip
olan konu ise Cs (Bezostaja)'dir (Sekil 3). Karisimlarin
ortalama dekara gelirleri 613 TL/da iken, yalin
cesitlerin ortalama dekara gelirleri 629 TL/da
olarak bulunmustur. Bu da bize yalin cgesitlerin
dekara daha fazla gelir getirdigini gostermektedir.
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Cizelge 4. Karisim ve yalin gesitlerin Pazar fiyatlari, verim ve dekara gelir ortalama degerleri ve olusan gruplar
Table 4. Means/grouping of marketing price, grain yield and net returns of mixtures and pure varieties

Karisim ve gesitler  Fiyat (TL/kg) Bugday verimi (kg/da) Dekara gelir (TL)
Mixtures and pure  Marketing price Grain yield Net return (TL/da)
varieties (TL/kg) (kg/da)
K1 0.876j X 706 bc = 619 def
€] 0.927abc X 675 cd = 625 cdef
K3 0.906 gh X 642 e = 582 gh
Ka 0.915 efg X 710 ab = 650 abcd
Ks 0.936 ab X 641 e = 600 fgh
Ke 0.904 h X 689 bc = 623 cdef
K7 0.911 fgh X 692 bc = 631 bcdef
Ks 0.904 h X 638 e = 576 h
C1 0.917 defg X 741 a = 679 a
(@) 0.910 gh X 712 ab = 648 abcd
Gs 0.940 a X 650 de = 611 efg
Ca 0.921 cdef X 720 ab = 663 ab
Cs 0.924 cde X 545 f = 5031
Ce 0.930 abc X 705 bc = 656 abc
¢ 0.891i X 718 ab = 640 bede
Karigim Ort. 0.910 674 613
Cesit Ort. 0.919 684 629
Genel Ort. 0.914 679 620
P<0.05 0.000 0.000 0.000
VK (%) 1.913 7.611 7.418
F hesap 0.047%* 21.36** 431**
750 -
700 -
g 650
|
-
~ 600
=
O 550
o
S
;g 500
450
400

Kl K2 K3 K4 K5 K6 K7 K8 (1

2 C3

¢4 G5 C6 C7

*Kesikli ¢izgi karisimlara ve diiz ¢izgi gesitlere ait genel ortalamadir
Karisimlar ve yalin cesitler

Sekil 3. Karisimlar ve yalin cesitlere ait dekara gelir degerleri (TL/da)

Figure 3. Net returns (TL/da) for mixtures and pure varieties

Sonug

Karisimlara ve yalin cesitlere ait ortalamalar
gdéz oOninde bulunduruldugunda, karisimlarda
gelir bakimindan en yiiksek deger K4 (% 30 Adana
99 + % 50 Sagittario + % 20 Odeskaya)
konusundan elde edilmistir. Bu da K4 konusunun
yalin ile  rekabet

cesitler edebilecegini

gostermistir.
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Ekler

Bu calisma Mesude DINC’in ‘Diyarbakir bélgesi

icin  ekmeklik bugday tarla  pacallarinin
incelenmesi’ isimli ylksek Lisans tezinden
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ABSTRACT

This study was carried out to determine the effects of different dormancy-breaking
treatments including stratification, sulfuric acid scarification, dehulling and gibberellic acid
(GA3), on seed germination of different Pistacia species e.g. Pistacia vera cv. Kirmizi, Pistacia
vera cv. Siirt, P. khinjuk-A, P. khinjuk-B, P. atlantica, P. terebinthus and P. mutica using as
rootstock for pistachio trees. Seed dormancy-breaking treatments were shelled (control),
shelled + GA; dehulled, dehulled + GA; Sulfuric acid scarification and sulfuric acid
scarification + GA; applications in the experiment. The seeds of Pistacia species were stratified
at 4 °C for 50 days after the dormancy-breaking treatments. Stratified seeds were sown in the
seedling viols filled with peat in the greenhouse to determine the germination percentage.
The highest germination rate was obtained from sulfuric acid scarification in P. khinjuk-A
(96.7%), and followed by dehulled application of P. vera cv. Kirmizi and P. mutica species with
94.6% and 93.2%, respectively. On the other hand, the lowest seed germination was observed
for shelled + GA; application of P. mutica with 6.7%. When the seed germination rates of
Pistacia sp. were examined, the highest germination occurred in P. vera cv. Kirmizi, and
followed by P. khinjuk-B. The lowest germination rate was observed on P. atlantica.

Key Words: Pistacia sp., Stratification, Scarification, GA3, Seed germination
0z

Bu c¢alisma, katlama, silfirik asitle asindirma, kavlatma ve GA; uygulamalarini iceren farkh
tohum dinlenmesini azaltici uygulamalarin, antepfistigina ana¢ olarak kullanilan Pistacia
tirlerinin (Pistacia vera-Kirmizi ve Siirt gesitleri, P. khinjuk-A, P. khinjuk-B, P. atlantica, P.
terebinthus ve P. mutica) tohum c¢imlenmesi Uzerine etkilerini belirlemek amaciyla
ylratilmistir. Cahsmada kullanilan tohum dinlenmesini azaltici uygulamalar; kabuklu
(kontrol), kabuklu + GA;, kavlak, kavlak + GA;, silfiirik asitle asindirma ve sulfirik asitle
asindirma + GAj'tiir. Denemede kullanilan Pistacia tirlerinin tohumlari, tohum dinlenmesini
azaltici uygulamalardan sonra +4 °C'de 50 giin katlamaya alinmistir. Katlamadan cikarilan
tohumlar, serada igerisine torf doldurulmus viyollere ekilmistir.

En yilksek ¢cimlenme orani, P. khinjuk-A’da silfurik asitle asindirma uygulamasindan elde
edilmis (%96.7) ve bunu P. vera-Kirmizi ile P. mutica’da kavlatma uygulamasi izlemistir (%94.6
ve %93.2). En disiik tohum gimlenmesi ise P. mutica’nin kabuklu + GA3; uygulamasinda (%6.7)
gorilmustir. Pistacia tirlerinin tohum ¢imlenmesi tiir bazinda incelendiginde, en yliksek
¢imlenme P. vera-Kirmizi gesidinde gorilmis ve bunu P. khinjuk-B takip etmistir. En dislik
cimlenme orani ise P. atlantica’da belirlenmistir.

Anahtar Kelimeler: Pistacia tirleri, Katlama, Asitle asindirma, GAz;, Tohum gimlenmesi
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Introduction

the
Anacardiaceae family and consists of at least

Pistacia genus is a member of
eleven species (Zohary, 1952). Turkey has a large

population of Pistacia species and several
pistachio cultivars since Turkey is the genetic
center of pistachio. Seven species, P. vera, P.
terebinthus, P. khinjuk, P. atlantica, P. mutica, P.
palaestina and P. lentiscus, are present and
distributed in different regions of Turkey (Ath et
al.,, 2001). The main pistachio rootstock used in
Turkey is P.vera, and it is followed by P. khinjuk, P.
terebinthus and P. atlantica (Acar et al., 2017).

It was determined that P. atlantica and P.
khinjuk rootstocks were better than P. vera
rootstock in terms of tree vigour and crown
formation of budded cultivars in dry conditions
(Ulusarag, 1992). Among the Pistacia species used
as rootstocks for pistachio, it was determined that
P. khinjuk is the best beneficiary of the soil
nitrojen. Graft compatibility is well with pistachio
cultivars, and no swelling or growth differences at
the budding area (Ath et al., 2001). There are two
types of P. khinjuk in nature having large fruits (A)
and small fruits (B) (Ak, 1988).

Pistachio trees have significant potential for
arid and semi-arid areas having suitable climatical
conditions in the world. Pistachio cultivars are
extremely difficult to propagate clonally on their
own roots, and therefore rootstocks offer a
simple method for propagate the pistachio
cultivars (Acar et al., 2017).

Rootstocks can influence scion vigour,
cropping, fruit quality, climatic adaptability, and
susceptibility to pests and diseases. Until the mid-
19™" Century, almost all of deciduous fruit tree
rootstocks were raised from seed of fruits
collected from indigenous wild populations.
Usually, the seedling rootstocks and the fruiting
clones grafted on them were of the same
botanical genus and species (Webster, 1995).
There

stratification,

are many researches dealing with

GA;3
application on seed germination of different

acid  scarification and

Pistacia species. Because the seeds of Pistacia
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species are surrounded by a hard sclerotic
endocarp that makes it difficult to germinate, the
germination rate in these species is low
(Isfendiyaroglu 2001).

chemical solutions are used to stimulate seed

and Ozeker, Various
germination. Gibberellic acid (GA) is one of the
growth regulators which can be used to partially
or fully replace the required period of cold moist
stratification in a number of plant species (Baskin
1998).
stratification were found to improve the seed

and Baskin, Scarification and cold
germination in Pistacia sp. (Ak et al., 1995). Seed
scarification favours significantly the germination
process, therefore it involved the fast inhibition of
the tegument of seeds and the entry of water in
the reserves that allows the fast exit of the root
and the starting of the metabolic reactions of the
embryo and the cotyledons (Ahoton et al., 2009;
Chebouti-Meziou et al., 2014).

The objective of this study was to determine
the effect of dormancy-breaking treatments on
sp.

seed germination of Pistacia using as

rootstock for pistachio trees.

Materials and Methods

Plant material
This experiment was carried out in greenhouse
of Harran University, Faculty of Agriculture,

Department of Horticulture located in the
Sanliurfa province of Turkey.

Dried seeds of different Pistacia species e.g.
Pistacia vera cv. Kirmizi, Pistacia vera cv. Siirt, P.
khinjuk-A, P. khinjuk-B, P. atlantica, P. terebinthus
and P. mutica were used in the experiment. The
the

germination in respect to dormancy-breaking

seeds were used to determine seed

treatments in the research.

Treatments

Six different dormancy-breaking treatments
and cold stratification were applied to seeds.
Treatments were a) shelled (control), b) shelled +
GA; application, c) dehulled, d) dehulled + GA;
application, e) Sulfuric acid scarification and f)
Sulfuric acid scarification + GAs; applications.
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Treatments were;
Shelled (control): Seeds soaked for 24 hours in
the water and then stratified at 4 °C for 50
days.
Shelled + GAs: Seeds soaked in the 500 ppm
GA; for 24 hours and then stratified at 4 °C for
50 days.
Dehulled: Seeds soaked for 24 hours in the
water and then removed soft shells. Dehulled
seeds were stratified at 4 °C for 50 days.
Dehulled + GA3z: Seeds soaked for 24 hours in
the water and then removed soft shells.
Dehulled seeds soaked in the 500 ppm GA3; for
24 hours and then stratified at 4 °C for 50 days.
Sulfuric acid scarification: Seeds were
immersed in sulfuric acid during 30 min for
Pistacia terebinthus, 60 min for P. atlantica
and 90 min for P. khinjuk and P. mutica. Then
seeds were washed and soaked for 24 hours in
the water (Crane and Forde, 1974; Ak, 1988;
Baninasab and Rahemi, 2001). Scarified seeds
were stratified at 4 °C for 50 days. Since the
endocarp is cracked in the P. vera cultivars, the
sulfuric acid was damaging the embryo. For
this reason, sulfuric acid scarification was not
applied to seeds of P. vera cvs. Kirmizi and Siirt.
Sulfuric acid scarification + GA3: Seeds were
immersed in sulfuric acid during 30, 60 and 90
mins in respect of species, and then washed
and soaked for 24 hours in the water. Scarified
seeds soaked in the 500 ppm GA3 for 24 hours
and then stratified at 4 °C for 50 days (Crane
and Forde, 1974; Ak, 1988; Baninasab and
Rahemi, 2001).

Stratified seeds were sown in the seedling

viols filled with peat in the greenhouse to
determine the germination percentages. After 21
days from seed sowing, the plants emerging from
seed

germinated seeds were counted and

germination rates (%) were determined.

Statistical analysis
The experimental design was completely
randomized design with 3 replications, and 25
seeds were used for each dormancy-breaking
treatment in each replication of each Pistacia sp.
genotypes. Data were analysed using Minitab 17
software (PA, USA, Minitab Inc.). Means were
separated by Duncan’s Multiple Range Test at

p<0.05.

Results and Discussion

The results obtained from the present study
confirmed that dormancy-breaking treatments
had an important effect on seed germination of
Pistacia genotypes (Table 1). It was known that
the exogenous application of various stimulants
and inhibitors can affect the plant growth
regulators levels and rates in the seeds and thus
increase the germination rates (Baninasab and
Rahemi, 2001; Mehanna et al., 1985). The highest
germination rate was obtained from sulfuric acid
in P. khinjuk-A as 96.7%,
followed by dehulled + GA; application of P.
terebinthus with 95.6% and dehulled application
of P. vera cv. Kirmizi with 94.4%. The lowest seed

scarification and

germination was observed for shelled + GA;
application of P. mutica with 6.7%.

Table 1. Effects of dormancy-breaking treatments on seed germination of Pistacia species.
Cizelge 1. Pistacia tiirlerinin tohum gimlenmesi lizerine dinlenme azaltici uygulamalarin etkileri.

Treatments Pistacia Pistacia Pistacia Pistacia Pistacia Pistacia vera- Pistacia
Uygulamalar atlantica khinjuk-A khinjuk-B mutica terebinthus Kirmizi vera-Siirt
Shelled

Kabuklu 14.4d 333e 53.3d 10.0d 20.0c 55.4 ¢ 50.8c
Shelled+GA;

Kabuklu+GA; 15.6d 25.5f 46.7 e 6.7d 17.4c 81.5b 45.4 ¢
Dehulled

Kavlak 83.4a 93.3b 83.3b 93.2a 72.2b 94.6 a 75.4 a
Dehulled+GA;

Kavlak+GA; 55.6 bc 74.4 d 74.4 ¢ 68.9¢ 95.6a 89.0a 60.8 b
Scarification 53.3 ¢ 96.7 a 90.0a 83.3b 70.0b - -
Asitle asindirma

scarification+GAs 57.8 b 86.7 85.6 b 82.2b 74.0b - -

Asitle asind.+GA;

The letters following the numbers indicate different groups determined by Tukey test (p<0.05)
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When the seed germination rates of Pistacia
sp. were examined, the highest germination
occurred in P. vera cv. Kirmizi, and followed by P.

khinjuk-B. The
observed on P. atlantica (Figure 1).

lowest germination rate was

100
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P. atlantica P. khinjuk A P. khinjuk B P. mutica
terebinthus

b
P.

P. vera P. vera Siirt

Kirmizi

Figure 1. Seed germination rates of Pistacia species (%). The letters over the columns indicate different groups determined by

Tukey test (p<0.05).

Sekil 1. Pistacia tiirlerinin tohum ¢imlenme oranlari (%). Siitunlarin iizerindeki harfler Tukey testi ile belirlenen farkl gruplari

glstermektedir (p<0.05).

Kafkas and Kaska (1997) were obtained the
highest seed germination from the stratification
and the lowest germination from the directly
sown treatment in P. khinjuk types. It was stated
that there were not significant differences
between the scarified and scarified + prechilled
seeds of P. lentiscus (Piotto, 1995). Besides, seeds
soaking with 1000 ppm GA; for 24 hours did not
increase the germination percentages in P.
atlantica and P. vera (Ak et al., 1995). On the
other hand, Ak (1990),
increases in stratification periods were found
the
percentages of P. vera and P. khinjuk seeds.

mentioned that the

positively correlated with germination
Pipinis et al. (2014) reported that, in non-
stratified

scarified+GA; treatment improved germination

seeds of Cotinus coggygria, acid-
in stratified seeds, no
in the

germination percentages of GA; treated and

significantly, whereas

significant differences were observed

untreated seeds. Furthermore, the concentration
of GAs; was not found to affect germination. Abu-
Qaoud (2005) obtained the highest germination

rate from P. palaestina acid scarified+cold
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stratified seeds as 60%, on the other hand the
germination rate of scarified seeds and
scarified+GA; applied seeds were 13.3% and 34%
respectively in P. lentiscus.

As
applications have been found to be effective on
sp. It
applications negatively

a conclusion, dormancy-breaking
seed germination of Pistacia
determined that GA;3

affected seed germination as known to the

was

contrary.
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Giris

Elma (Malus domestica Borkh.), diinyada ve
Ulkemizde ekonomik anlamda vyetistiriciligi ve
ticareti en fazla yapilan meyve tiirlerinden biridir

(074

Bu calismada, MM 106 klon anacina asili Golden Delicious, Granny Smith ve Red Chief elma
cesitlerinde Naftalen Asetik Asit (NAA) (5,10 ppm) ve Benzyladenine (BA) (100, 150 ppm) ile
kimyasal seyreltme ve elle seyreltme uygulamalari yapilmistir. Hasat déneminde toplanan
elma cesitlerinde uygulamalara gére polifenol oksidaz aktivitesi belirlenmistir. Istatistiksel
analiz sonuglarina gore gesit, uygulama ve gesit x uygulama interaksiyonun polifenol oksidaz
aktivitesi Gzerine etkisi 6nemli bulunmustur (P<0.01). Elde edilen sonuglara gére Red Chief
cesidinin polifenol oksidaz aktivitesi diger cesitlere gore bitin uygulamalarda daha yiksek
kaydedilmistir. NAA dozlari arttikca Golden Delicious ve Red Chief ¢esinde polifenol oksidaz
enzim aktivitesi artmis, Granny Smith cesidinde azalmistir. Buna karsin BA’nin dozundaki
artisla birlikte Golden Delicious ve Red Chief cesidinde polifenol oksidaz enzim aktivitesi
azalmig, Granny Smith ¢esidinde ise artmistir.

Anahtar Kelimeler: ElIma, Naftalen Asetik Asit, Benziladenin, Polifenol Oksidaz, Seyreltme,

ABSTRACT

In this study, MM 106 clone rootstock grafted on to Golden Delicious, Granny Smith and Red
Chief apple cultivars were applied Naphthalene Acetic Acid (NAA) (5, 10 ppm) and
Benzyladenine (BA) (100, 150 ppm) with hand and chemical thinning. Apple cultivars collected
during harvest according to applications was determined polyphenol oxidase activity.
According to the results of statistical analysis, the effect of application and variety x
application interaction on polyphenol oxidase activity was found to be important (P<0.01).
According to the results, polyphenol oxidase activity of Red Chief variety was higher in all
applications compared to other varieties. As the NAA doses increased, while the activity of the
polyphenol oxidase enzyme in the Golden Delicious and Red Chiefs increased, polyphenol
oxidase activity decreased in Granny Smith variety. On the other hand, with the increase in
the dose of BA, polyphenol oxidase activity was decreased in Golden Delicious and Red Chief,
polyphenol oxidase activity increased in Granny Smith variety.

Key Words: Apple, Naphthalene Acetic Acid, Benzyladenin, Polyphenol Oxidase, Thinning,

(Gulerytiz ve Ercisli, 1995). iceriginde bulunan
dogal oksidantlar, C vitamini (askorbik asit), cesitli
makro ve mikro elementlerle oldukca zengin
potansiyele sahip bir meyvedir (Podsedek ve ark.,
2000; Lee ve ark., 2003).
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Diinyada elmanin meyve kalitesine verilen
onem diger meyvelere verilen dnemden daha
fazladir. Ozellikle tiketiciler, olduk¢a fazla sayida
ic ve dis
yaparak yuksek

bulunan cesitler arasinda, meyve
gorlinlisine gore tercihlerini
kalitedeki Urtnleri satin almaktadirlar bu durum
sadece kaliteli

ureticilerin meyveden vyeterli

kazan¢ saglayabilmelerine neden olmaktadir.
Boylece dinyada blyik rekabet yasanan elma
endustrisinde, yiuksek verimden ¢ok kaliteli Griin
yetistirmek zorunlu hale gelmistir. EIma kalitesi
bircok genetik ve cevresel faktorden etkilenir.
Kimyasal ve elle seyreltme uygulamalar yiksek
kaliteli, meyve blyUkIGgu ve rengi ile gosterisli ve
zararhlara karsi dayanikli Grin elde etmek
amaciyla siklikla uygulanan metotlardir (Yildirm
ve Koyuncu, 2014).

Polifenol oksidaz (PFO) (E.C.1.10.3.1.) meyve
ve sebzelerde enzimatik esmerlesmeden sorumlu
aktif bakir

oksidorediktaz sinifi bir metaloenzimdir. Polifenol

merkezinde bulunduran

oksidaz bitkilerden mantarlara kadar bir¢ok canl

tiriinde bulunur. Enzim; molekiler oksijen

varliginda bitkilerde dogal olarak bulunan fenolik
bilesiklerin oksidasyonu reaksiyonlarini katalizler.
Reaksiyon sonucunda son derece reaktif o-kinon
bilesikleri  olusur enzimatik

ve olmayan

polimerizasyon reaksiyonlari ile esmerlesmeye
sebep olan kahverengi-siyah renkteki melanin
pigmentlerine  donlsurler.  Kinonlar  ayrica
hicreler icin toksik oOzellige sahip olup reaktif
oksijen  tirlerinin  olusumuna da neden
olmaktadirlar (Shkolnik ve ark., 1981; Walker ve
1998). Ozellikle

meyvelerin  depolanmasi

Ferrar, hasat sonrasi taze

sirasinda  gorilen

polifenol oksidaz kaynakli esmerlesme
reaksiyonlari gidanin renk, lezzet, goriints gibi
organoleptik ozellikleri ve besin degerini dolayisi
ile kalitesini ve ekonomik degerini dustrir (Yoruk
ve Marshall, 2003; Kolcuoglu 2012; Tiurkan ve
ark., 2018). Normal sartlarda enzimle fenolik
bilesikler bir araya gelmez. Enzim hiicre icerisinde
kloroplastlarda tilakoid mebrana baglh ya da
stoplazmada bulurken, substrati olan fenolik
bilesikler kofullarda yogunlasmistir. Meyve veya

sebze kesildiginde, yaralandiginda ya da meyvenin
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olgunlasmasi sonucu hiicre yapisinin

degismesiyle; enzim hicre disina ¢ikarak
molekiler oksijen varliginda, fenolik bilesiklerle
reaksiyona girer ve esmerlesme reaksiyonlarina
neden olur (Mathewson, 2000; Chang ve ark.,
2000; Muchuweti ve ark., 2006).

Bitki Gelisim Duzenleyicileri (BGD), fitohormon
olarak tanimlanir ve bitkilerde gergeklesen
bitki

diizenleyiciler tarafindan kontrol edilir. Oksinler,

fizyolojik  olaylarin  gogunlugu gelisim

gibberellinler ve sitokininler gibi bazi bitki gelisim

dizenleyiciler bitki gelisimini tesvik ederken;

absisik asit ve etilen ise bitkide tohum ve

tomurcuklarin  uyku  dOéneminin  uzamasina,

stomalarin kapatilmasina, yapraklarin

doklilmesine ve meyvelerin olgunlasmasina
neden olarak bitki gelisimini engellemektedir. ilk
kesfedilen blylime dizenleyici hormon grubu
olan oksinler bitkilerde partenokarpik meyve
tutumunu saglamak, meyve ve yaprak dokimuni
engellemek, meyve tutumunu arttirmak,
daha
saglamak igin kullanilmaktadir (Salisbury, 1991;
Oktiiren ve Sénmez, 2005).

Oksin grubu sentetik bir hormon olan Naftalen
Asetik Asit (NAA) yaygin

kullanilmaktadir (Drake ve ark., 2005). Bu hormon

tomurcuklarin erken c¢icek agmasini

elmalarda olarak

yapraktan absorbe edilmekte ve etilen olusumunu

tesvik ederek ayrim tabakasinin olusmasini
saglamakta, boOylece  dokimleri  meydana
getirmektedirler (Tromp, 2000). Ancak hasat

kadar
yumusamayi

zamanini yaklasik olarak 10-14 gin

geciktirdigi, olgunlasmayr  ve
hizlandirdig ve meyvenin hasat sonrasi 6mrinin
kisalmasina neden oldugu da bircok calismada
bildirilmistir (Marini ve ark., 1993; Westwood,
1993; Byers, 1997; Schupp ve Greene, 2004;
Curry, 2006; Oztiirk ve ark., 2012).

Sitokininler doku kultlirinde stirglin ve kok
lateral

farklilasmasi, tomurcuklarin  biylmesi,

yaprak gelismesi, etiyoplastlarin kloroplastlara

donidsmesini  tesvik ederek klorofil sentezini
saglarlar ve yaslanma Uzerinde etkilidirler (Ozen
ve Onay, 1999).

Polifenol oksidaz enziminin herhangi bir bitki

gelisim dizenleyicisi uygulanmaksizin meyvenin
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gelisimi sirasinda aktivitesinin arttigi

bilinmektedir. Benziladenin ve Naftalen Asetik
Asit uygulanarak hasat donemi geciktirilmis,
olgunlagsma derecesi arttirilmig meyvelerde hasat
sonrasi depolama sirasinda kaliteyi belirleyici
baslica unsur olan polifenol oksidaz enziminin
aktivitesindeki degisiklik ekonomik olarak &nem
arz etmektedir.

Bu calismada, Igdir yoresinde yetistiriimekte
olan Golden Delicious, Granny Smith ve Red Chief
Naftalen Asetik Asit
(NAA)'in 5 ve 10 ppm’lik dozlar ile Benziladenin
(BA) 100 ve 150 ppm’lik dozlari kullanilarak
seyreltme uygulamalari Calismada

NAA ve BA uygulamalarinin, elmanin yapisinda

elma ¢esitlerinde elle,

yapilmigtir.

dogal olarak bulunan, o6zellikle hasat sonrasi
doénemde meyve kalitesine ve 6nemli miktarda
zarar veren ve polifenol oksidaz enzim aktivitesi
uzerine etkilerinin arastirilmasi amaglanmistir.

Materyal ve Metot

Materyal

Bu c¢alisma, 2015 yili vejetasyon doneminde
Igdir iline bagh Melekli Beldesi’nin Killiik Kéyiinde
yer alan 5-6 yash kapama elma bahcesinde
ylrGtilmustir. Calisma materyalini MM 106 klon
anaci Uzerine asili yari bodur Golden Delicious,
Granny Smith, ve Red Chief elma agaclari

olusturmustur.

Elma cesitlerinde elle seyreltme ile naftalen asetik
asit ve benziladenin uygulamasi

Calismada elle ve kimyasal seyreltme olmak
Uzere iki farkli seyreltme yontemi uygulanmistir.
Kimyasal seyreltici olarak lizerine Naftalen Asetik
Asit (NAA)in 5 ve 10 ppm’lik dozlar ve
Benziladenin’in (BA) 100 ve 150 ppm’lik dozlari
kullaniimis ve uygulamalar tam ciceklenmeden 20
glin sonra yapilmistir. Deneme parsellerindeki
etiketli
uygulamasi haziran dokiimiinden sonra ve meyve

elma c¢esitlerinde elle seyreltme
capi 10-12 mm’ye ulastigi donemde her hizmede
ortada bir meyve kalacak sekilde yapilmistir.
Deneme parsellerinde kimyasal ve elle seyreltme

yapilmayan agaclar kontrol olarak degerlendirilmis
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ve herhangi bir uygulama yapilmamistir.

Deneme tesadif bloklar deneme desenine
gore 3 tekerrirli olarak kurulmus ve her
tekerride alti agac yer almistir.

Ham enzim 6ziitiintin hazirlanmasi

Hasat déneminde toplanan Golden Delicious,
Granny Smith ve Red Chief elma gesitleri analiz
yapilincaya kadar -20°C'de derin dondurucuda
bekletilmistir. Analiz icin dondurucudan c¢ikartilan
elma orneklerinin ilk olarak kabuklari soyulmus ve
cekirdekleri meyveden ayrilmistir. Sonra her bir
meyveden 15 gram tartilan érnekler bir havanda
iyice ezilerek pargalanmistir. Ardindan % 1 PEG
iceren 50 mM pH 5.0 asetat tamponundan 30 mL
oraninda ilave edilerek karigtirilmigtir. Dort kath
tilbentten sizilen ham enzim ozitli, 4°C'de
10.000 rpm’de 30 dakika santrifiij edilmistir.
Santriflij edildikten sonra ayrilan ve Ustte kalan
sivi kisim (sipernatan) ham enzim 6zutl olarak
kullanilmistir (Aydemir, 2004).

Polifenol oksidaz enziminin aktivite tayini

Calismada
okumalari her bir Ornekte 3 tekerrirli olarak
PFO
olarak katekol substrati varliginda 500 nm’de,

polifenol  oksidaz  aktivitesi

yapimistir. aktivitesi, spektrofotometrik
absorbanstaki artisin 6lctilmesiyle belirlenmistir
(Espin ve ark., 1995). Enzim aktivitesine
bakilirken, 100 pL enzim + 100 pL substrat (100
mM katekol) + 100 pL MBTH (10 mM) + 20 uL
DMF + 680 pL tampon (50 mM pH 5.0 asetat
tamponu) c¢ozeltisi ilave edilerek reaksiyon

1000 uL ‘ye

tamamlanmistir. Enzim c¢o6zeltisinin konulmadigi

karisiminin son hacmi

reaksiyon karisimi da kor olarak degerlendirilmistir.

Bir Unite PFO aktivitesi; 1 mL reaksiyon
karisiminda bir dakikadaki 0.001 absorbans
artisina  neden olan enzim miktari olarak

belirlenmistir (Kolcuoglu, 2012).

Istatistiksel analiz

Calismada elde edilen veriler, “JUMP” istatistik
programinda varyans analizine tabi tutulmus, “F”
testi yapilmak suretiyle farkhliklari tespit edilen
islemlerin ortalama degerleri “LSD” 6nem testine
gore gruplandiriimistir.
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Arastirma Bulgulari ve Tartisma

Calismada; elle seyreltme, Naftalen Asetik Asit
ve Benziladenin uygulanan Golden Delicious,
Granny Smith ve Red Chief elma gesitlerinden
izole edilen polifenol oksidaz enziminin kontrol
grubuna karsi aktivitesinin degisimi incelenmis ve

Cizelge 1'de gosterilmistir. Kontrol grubunda yer
alan meyvelerin polifenol oksidaz aktivitesine
bakildiginda en yuksek aktivite Red Chief (4949.0
U(mL.dak)?!) cesidinde en disik aktivite ise
Golden Delicious (1739.50 (mL.dak)!) cesidinde
goralmastir (Cizelge 1).

Cizelge 1. incelenen elma cesitlerinde seyreltme uygulamalari sonucunda elde edilen polifenol oksidaz aktivitesi (U(mL.dak)™)

ortalama degerleri ve 6nem seviyeleri

Table 1. Cultivars of apples examined for a result of thinning applications of polyphenol oxidase activity (U(mL.dak)) mean

values and significance levels

Cesitler Kontrol Elle Seyreltme NAAS NAA 10 ppm BA 100 BA 150 Ortalama
ppm ppm ppm
Cultivars Control Hand thinning NAA 5 NAA 10 ppm BA 100 BA 150 Average
ppm ppm ppm (U/mL.dak)?)
Golden Delicious 1527.331j*  1854.00ghi 1662.33hi 1579.67j 1768.33ghi 2445.33def 1739.50c™
Granny Smith 1454.001j 2565.00de 2374.00def  2764.33d 2125.00efg 2099.33fgh 2230.30b
Red Chief 4860.33b  4484.67b 3782.33c 5344.00a 5634.33a 5588.33a 4949.0a
Ortalama
Average 2613.8c**  2967.8b 2606.2c 3096b 3175.8ab 3377.6a
(U /mL.dak)?)

LSD Cesit= 181.22

LSD Uygulama= 256.19

LSD Cesit x Uygulama= 443.88

¥:Cesit x uygulama interaksiyonlari %1 diizeyinde 6nemli bulunmustur
** Ayni satir ve situnda farkli harflerle ifade edilen ortalamalar arasinda %1 diizeyinde farklilik vardir

Analiz sonuglari, polifenol oksidaz enzimi
Uzerine c¢esit, uygulama ve c¢esit x uygulama
interaksiyonun  etkisinin  6nemli  oldugunu
gostermistir.

Elma cesitlerinde 5 ve 10 ppm’lik Naftalen
Asetik Asit uygulamalarinda Golden Delicious
cesidinde polifenol oksidaz enzim aktivitesi sirasi
ile 1662.33 U(mL.dak)? ve 1579.67 U(mL.dak)™
olarak tespit aktivitesinde
bir

olmazken, Granny Smith ¢esidinde 5 ppm ve 10

edilmistir. Enzim

kontrol degerine gbre ¢ok o6nemli artis
ppm NAA uygulamalarinda polifenol oksidaz
aktivitesi sirasiyla 2374.00 U(mL.dak)* ve 2764.33
U(mL.dak)?

aktivitesinde kontrol grubuna goére 6nemli bir artis

olarak belirlenmistir. Enzim
gozlenmistir. Red Chief cesidinde ise 5 ppm’lik
NAA uygulamasinda enzim aktivitesi kontrol
grubuna gore azalirken (3782.33 U(mL.dak)?) 10
ppm’lik NAA uygulamasinda ise belirgin bir artis
(5344.00 U(mL.dak)?).

oksidaz aktivitesi,

gostermistir Ayrica

polifenol elle seyreltme

uygulamasinda kontrol grubuna gére daha yuksek
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kaydedilmistir. Literatirlerde, seyreltmede
kullanilan Naftalen Asetik Asit ve Benziladenin

polifenol oksidaz enzim aktivitesi lzerine etkisini

arastiran az sayida c¢alismaya rastlanmistir.
Bununla beraber  farkli bitki bliylime
dizenleyicilerinin  polifenol oksidaz (zerine

etkisini arastiran ¢alismalar  bulunmaktadir.
Vernon ve Straus (1972) titinde IAA (indolasetik
asit) uygulamasiyla, Reda ve ark., (2005) kekikte
30 mg L ve 60 mg L IBA (indole-3-butyric acid),

uygulamasiyla polifenol oksidaz aktivitesinin
onemli diizeyde arttigini bildirmislerdir. Bu
sonuclar calismada bulunan sonugclarla

uyumludur. Ayrica oksinlerin yasa ve tire bagl
olarak genellikle diisiik konsantrasyonlarda etilen
sentezini arttirarak bitki gelisimini dizenledigi
belirtilmistir (Oktiiren ve Sénmez, 2005; Salisbury
ve Ross, 1991). Etilen ise bitkisel dokularda latent
(inaktif) formda sentezlenen polifenol oksidazi
aktif hale getirmektedir (Yemenicioglu ve ark.,
1997). Bu durum esmerlesme reaksiyonlarinin
artmasina neden olabilir. Bazi ¢alismalarda etilen
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gazinin polifenol oksidaz aktivitesini arttirdigl da
bildirilmektedir (Underhill ve Critchley, 1993). Bu
calismada bir oksin grubundan yer alan NAA
uygulamalari sonucu gozlenen aktivite artisinin
sebebi bu durum olabilir.

Ozellikle vyiiksek dozlarda bitki gelisim
dizenleyicilerin uygulandigi bazi ¢alismalarda
polifenol  oksidaz  aktivitesinde  azalmanin

gozlendigi de bildirilmistir. Masia ve ark., (1998)
olgunlasma dénemindeki Golden Delicious elma
cesidine 25 ppm’lik dozda NAA
polifenol oksidaz, peroksidaz ve indol asedik asit

uygulayarak

oksidaz enzim aktivitelerinde olusan degisimleri
Naftalen Asetik Asitin
enzimler Uzerine inhibisyon etkisi gosterdigini

incelemiglerdir. tim
tespit etmislerdir. inal ve Kaya (2015), fasiilye
bitkisinin (Phaseolus vulgaris L.) yapraklarinda Bor
(B), indol Asetik Asit (IAA) ve BxiAA interaksiyonu
uygulamalarinin bitki gelisimi ve polifenol oksidaz
(PFO), superoksit dismutaz (SOD) ve askorbat
(AP) Uzerine
arastirdiklari PFO
enziminin 100 mg L |AA uygulanan bitkilerde
kontrole gore daha ylksek aktivite gosterdigini
ancak artan (200 mg L' ve 300 mg L?) iAA
dozlarinda aktivitenin dizenli bir sekilde azaldigini

peroksidaz enzim aktiviteleri

etkilerini ¢alismalarinda;

Calismada 100 ve 150 ppm’lik Benziladenin

uygulamalarinda her (¢ elma c¢esidinde de

polifenol oksidaz enzim aktivitesinin kontrol
grubuna gore arttigi gordlmuistir. Polifenol
oksidaz aktivitesi 100 ve 150 ppm’lik BA

dozlarinda Golden Delicious igin sirasiyla 1768.33
U(mL.dak)?! ve 2445.33 U(mL.dak)?, Granny Smith
cesidi icin 2125.00 U(mL.dak)! ve 2099.33
U(mL.dak)? ve en yiksek aktivitenin géraldigu
Red Chief cesidi icin 5634.33 U(mL.dak)? ve
5588.33 U(mL.dak)*
Benzer c¢alismalarda Reda ve ark. (2005) kekik

olarak tespit edilmistir.

bitkisi tGzerine 60 mg L' Benziladenin
uyguladiklarinda  polifenol  oksidaz  enzim
aktivitesinin onemli derecede arttigini
belirtmislerdir. Sitokinlerin bitki hcrelerinde

doku boéliinmesini uyarma yeteneklerinin oldugu,
enzim ve protein sentezini arttirdiklari ayrica
kloroplast olusumunu arttirdiklari bildirilmistir
(Ozen ve Onay, 1999; Oktiiren ve Sénmez, 2005) .
Polifenol oksidaz enzimlerinin biyldk bir kismi
hiicrenin kloroplastlarinda membrana bagl olarak
bulunmaktadir. Bu nedenle artan Benziladenin

dozlari polifenol oksidaz aktivitesini arttirmig

olabilir.

bildirmislerdir.
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Sekil 1. Polifenol oksidaz enzim aktivitesi bakimindan gesit x uygulama interaksiyonu
Figure 1. Polyphenol oxidase enzyme activity with regard to cultivar x application interaction

Bitki blylime dizenleyicilerinin farkh enzim
aktivitesi Uzerine etkisini arastiran calismalarda;
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Absizik Asitin
konsatrasyonlarinin, polifenol oksidaz aktivitesini

Avakadolarda, artan
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arttirdig belirlenmistir (Bower ve Cutting, 1988).
bir farkli
yetistirilen bugday bitkisinin (Triticum aestivum L.)

Bagka calismada, su streslerinde
soguga dayanimini artirmak amaciyla uygulanan
(SA) (ABA)

uygulamalarinin katalaz (CAT), peroksidaz (POD)

salisik  asit ve absizik asit
ve siperoksid dismutaz (SOD) aktiviteleri Uzerine
etkileri aragtirllmistir. Bitkilerin donma stresine
karsi enzim dizeyinde olusturdugu savunma
mekanizmasi bakimindan ABA uygulamasi, CAT ve
POD enzim aktivitesinde en yliksek etkiye sahip
olurken, SA uygulamasi SOD enzim aktivitesinde
daha etkin rol almistir (Kocaman, 2010). Aygicegi
bitkisinin fideleri Gizerine indol asetik asit (IAA) ve
benziladeninin (BA) uygulandigl bir c¢alismada
peroksidaz aktivitesine bakilmistir. Calismada
IAA’in 0.01 ve 10 uM, BA’nin 0.01 ve 10 uM ve bu
iki farkh bitkilere

uygulanmis ve enzimin farkl oranlarda peroksidaz

uygulamanin karisimlari
aktivitesi gosterdigi belirlenmistir (Goren ve Cag,
2007)

Sonuglar

Ticari elma yetistiriciliginde seyreltme uygulamasi
karlhiliga etki edebilen 6nemli bir faktordir. Bu
sebeple glinimlzde elle ya da sentetik bitki
gelisim diizenleyiciler kullanilarak gicek ve meyve
seyreltilmeleri yapilmakta boylece yliksek kalitede
Elle ve sentetik bitki
kullanilarak

Urin elde edilmektedir.

gelisim  dizenleyiciler yapilan

seyreltme  c¢alismalarinin  meyvenin  dogal

yapisinda bulunan enzimler Uzerine etkisinin
arastinldigi calisma sayisi cok azdir. bu calismada,
Naftalen Asetik Asit ve Benziladenin’in farkli
dozlari ile elle seyreltme uygulamalarinin Golden
Delicious, Granny Smith ve Red Chief elma
cesitlerinin yapisinda dogal olarak bulunan ve
enzimatik esmerlesmeye neden olan polifenol
etkisi

arastirilmistir. Enzimatik esmerlesme reaksiyonlari

oksidaz enzim aktivitesi Uzerine

meyvelerin hasat, depolama ve islenmeleri

sirasinda her yil ciddi ekonomik kayiplara neden

olmaktadir ve polifenol oksidaz enziminin
meyvenin hasat donemindeki seviyesi ve
depolama  sirasindaki  degisimi  meyvenin
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bir
Galisma sonucunda elle seyreltilmis ya da NAA ve
BA
doénemindeki

esmerlesmeye yatkinhginin gostergesidir.

uygulanmis  elma  g¢esitlerinde  hasat

polifenol oksidaz aktivitesinin

kontrol  grubuna gosterdigi
Bu

elmanin esmerlesmeye yatkinhgini arttiracagi ve

gore artig

belirlenmistir. durum bu uygulamalarin

depolama siuresinin  kisalabilecegi  seklinde

yorumlanabilir. Calisma sonuclari, daha kaliteli bir

elma yetistiriciligi hedefleyen {retici igin

kullanilan seyreltici kimyasallarinin  depolama

esnasinda polifenol oksidaz enzim aktivitesi

Uzerine etkisini nasil degistirdigi hakkinda bir 6n
bilgi edinmeleri acisindan oldukca 6nemlidir.
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Turkiye’'de

yemeklik  baklagil
7.904.833 dekardir ve nohut 3.953.099 dekarlk

0z

Toprak kékenli bir fungus olan Fusarium oxysporum genis bir konukcu araligina sahiptir. Nohut
bitkisine 6zellesmis olan Fusarium oxysporum Schlect Fr. f.sp. ciceris (FOC) bitkide sararma ve
solgunluga sebep olmaktadir. Dayanikh cesit kullaniminin nohutta Fusarium solgunlugu
hastaligl ile micadelede en etkin ve ekonomik yontemdir. Turkiye’deki tescilli nohut
gesitlerinin  Fusarium hastaligina dayanikliligi ile ilgili yeterli bilgi bulunmamaktadir. Bu
calismada 34 tescilli nohut ¢esidinde Fusarium solgunluguna karsi dayaniklihgin belirlenmesi
amagclanmistir. Tescilli gesit materyallerinde dayaniklilik tespit edilmemistir. Dahasi ¢alismada
kullanilan materyallerin 20’si liglincii haftadan itibaren solgunluk ve sararma ile birlikte 6lim
gerceklestigi goralmustar.

Anahtar Kelimeler: Nohut,Tescilli gesit, Solgunluk, Fusarium oxysporum, Dayaniklilik

ABSTRACT

The soil-borne fungus Fusarium oxysporum has a broad host range. Fusarium oxysporum
Schlect Fr. f.sp. ciceris (FOC) was first described in 1940 in India. This agent causes wilting and
yellowing of chickpea. The use of resistant cultivars is the most economic and effective
method to combat with the disease. In addition, the use of resistant cultivars as an integrated
management strategy may increase the effectiveness of control measures of the other
diseases. In this study, it is aimed to evaluate the resistance of registered chickpea cultivars
and lines to fusarium wilt. More than 60% of the materials used in the study were died with
wilting and yellowing from the third week.

Key Words: Chickpea, Cultivars variety, Wilt, Fusarium oxysporum, Resistance

giderek artmaktadir. Oyle ki Fusarium solgunlugu
patojenin gelismesi icin uygun kosullarda epidemi
alani

ekim yaparak verimi %100’lere (Halila and Strange,

1996; Landa et al.,, 2004) varacak seviyede

ekim alani ile %50’lik bir orana sahiptir. Nohut
Uretimi UGlkemizde toplam 470.000 tondur ve
verimi ise 119 kg da-1’'dir (TUIK 2017). Ulkemizde
ve dlinyada nohut yetistiriciligini sinirlandiran
faktorler arasinda hastalik acisindan ilk sirada
bulunan unsurlar, nohut yanikhgl ve Fusarium
solgunlugudur (Dolar 2006). Fusarium solgunlugu

hastaliginin yayginhigi nohut ekim alanlarinda
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etkiledigi kaydedilmistir (Farahani ve ark. 2015).
bir
oxysporum genis bir konukcu araligina sahiptir.

Toprak kokenli fungus olan Fusarium
Nohut bitkisine 0Ozellesmis olan olan Fusarium
oxysporum Schlect Fr. f.sp. ciceris (FOC) ilk defa
1940 yilinda Padwick tarafindan Hindistan’da
tanimlanmistir (Padwick 1940).

Gunumuze kadar 8 irki (0, 1A, 1B/C, 2, 3,4, 5
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ve 6) tanimlanan FOC'in 1A, 2, 3, 4, 5 ve 6 irklar
solgunluk meydana getirirken 0 ve 1B/C irklari
irk 0’In
virtlensi en disik, irk 2 ve 3’ in ise virulenslikleri

sararma olusturmaktadir. Calismalar
yuksek 1irklar oldugu bildirilmektedir (Haware and
Nene, 1982; Cabrera de la Colina et al.,1985).
patotiplerin  nohuttaki  patojenisite
derecelerinde de farklilik goriilmekte olup bitkide

Ayrica

solgunluk meydana getiren patotiplerin sararma
olusturan patotiplerinden ¢ok daha o6nemli
epidemilere sebep olmaktadir. Dolar (1997) FOC'
0, 2 ve 3
bulundugunu tespit etmistir. FOC tirine ait olan

un nolu irklarinin  Turkiye’'de
irk O Tirkiye, Tunus, ispanya, Kaliforniya, Liilbnan,
Suriye, israil ve Irak’ta; irk 1A Hindistan, ispanya,
Kaliforniya, israil ve Fas’ta; 1B/C irki Tirkiye,
Kaliforniya, Suriye, Tunus ve Irak’ta; irk 2 ve 3
Turkiye ve Hindistan’da; Irk 4 Hindistan ve Irakta;
irk 5 Kaliforniya, ispanya, Fas, Irak; irk 6 ise
(ABD),
tanimlanmistir (Haware and Nene 1982; Phillips
1988; Rahman et al. 1988; Cabrera et al. 1989;
Jimenez-Diaz et al. 1993; Halila and Strange 1996;
Dolar 1997; Jimenez-Gasco et al. 2001; Bayraktar
and Dolar 2012; Al-Taae et al. 2013; Tekeoglu et
al. 2017).

Fusarium oxsyporum f.sp. ciceris (FOC) hassas

Kaliforniya ispanya, israil, Fas’ta

nohut cesitlerinin kdk ve kdk bogazi bélgesinden
bitkiye giris yaparak bitkinin ksilem dokusunda
artik
metabolitlerle bu dokunun tikanmasina ve iletim

gelismekte  ve  olusturdugu ikincil

demetlerinin  calismasina engel olmaktadir.
Bitkinin su tasima sisteminin bloke olmasi bitkide
bir

getirmektedir (Tullu,

ile

1996).
olustugu bitki govdesinden alinan enine kesite
bakildiginda
olustugu c¢ok net olarak gozlemlenmektedir.
Nohutta
tasinmaktadir,

genel solgunluk sararma meydana

Bu semptomlarin

iletim demetlerinde nekrozlarin

Fusarium  solgunlugu tohum le
bu durum solgunluk gosteren
bitkilerden hasat edilen tohumlarin yeni alanlara
solgunluk hastaligini tasimasina ve toprakta
hastalik olusturmasina zemin hazirlamaktadir
(Pandey vd., 2007; Haware ve Nene, 1980)

Nohut, gelismekte olan Ulkelerde 6nemli bir

protein kaynagidir. Stres kosullari 6zellikle de
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biyolojik stres unsurlari nohutta verimi 6nemli
Olgide azaltmaktadir. Dinyada fasulyeden sonra
ekim alani bakimindan ikinci sirada yer alan nohut
bitkisinin  yetistirildigi
kaynakli 6nemli kayiplar meydana gelmektedir.

bolgelerde  Fusarium

Hastalik etmeni; Asya, Afrika, Gliney Avrupa ve
bir
nohut yetistiricisi olan Akdeniz Havzasi, Hindistan

Amerika’da yayginlik gdstermistir. Onemli
ve Kaliforniya’da (ABD) FOC uretimi sinirlandiran
en 6nemli etmen olagelmistir (Jimenez-Diaz et al.
2015). Ozellikle Hindistanda FOC kaynakl
kayiplarin ~ %100’lere  vardigi  bildirilmektedir
(Halila and Strange, 1996; Landa ve ark., 2004).
Ulkemiz nohut ekim alanlarinda da bu hastalik
(Turkkan
Turkiye nohut ekim alanlarinin

giderek yayginlagsmaktadir
Dolar,2010).
yaklasik olarak %401 bu etmenle bulagik olup

ve

onemli Grtn kayiplarina neden olmaktadir.
Uretimi yapilan nohut tohumlarinin biyiik bir
kismi da bu patojen ile bulasiktir (Maden 1987).
Maden (1987), Turkiye'nin farkh illerinden temin
edilen nohut tohumlarinda yaptigl incelemeler
sonucunda tohumlarin Ascochyta rabiei, Botrytis
cinerea, Rhizoctonia solani, Fusarium oxysporum,
F. F. F.

Macrophomina phaseolina ve

F.moniliforme, solani, equiseti,
sambucinum,
Verticillium  dahliage ile
Bu funguslardan
tohumlarda %50 oraninda
(Maden 1987).

Nohutta fusarium solgunlugu ile micadelede

bulasik
F.
tespit

oldugunu
bulmustur. oxysporum

edilmistir

cesitli stratejiler gelistirilmistir. Patojen tasimayan
temiz tohumluk kullanimi, Fusarium hastalig
acisindan yuksek riskli alanlarda yetistiriciligin
yaptimamasi, topraktaki inokulum yogunlugunun
azaltilmasi veya vyok edilmesi, biyo-kontrol
ajanlarinin veya kimyasal miicadelenin yapilmasi
ve hastaliga direncli cesitlerin gelistirilmesi gibi
stratejilerin birlikte veya ayri ayri kullanilmasi
tavsiye edilmektedir. Dayanikli ¢esit kullaniminin
hastalikla

ekonomik yontem oldugu belirlenmistir (Kaiser et.

muicadele acisindan en etkin ve

Al. 1994). Dahasi entegre micadele stratejisi

olarak direncli cesitlerin kullanilmasi, diger

hastaliklarin ~ kontrol 6nlemlerinin  etkinligini

artiracagi belirtilmektedir (Jimenez-Diaz et al. 2015).
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Dayanikli ¢esit kullanimi ile bitki hastalik
etmenlerinin kontroliinde klasik yéntem olan
pestisit uygulanmasinda karsilagilan  teknik,
cevresel ve ekonomik zorluklarin  Online

gecilebilmektedir. Ozellikle toksik kimyasallarin
uzun sire kullanimi sonucu patojen ve zararllarin
bu
etmenlerle micadeleyi giderek daha da glg hale
getirmektedir (Yicel 1987).

Dayanikl gesitlerin belirlenebilmesi igin gesitli

pestisitlere  karsi  direng  gelistirmesi,

tarama teknikleri uygulanmaktadir. Dayanikhlik
taramasinin etkili olabilmesi, bitkilerin inokuluma
maruz kaldigl g¢evre kosullarinin simiilasyonunu
gerektirmektedir (Infantino et al. 2006). Duyarl
ve direncli genotiplerin kolaylikla ve daha dogru
bir sekilde ayirt edilebilmesi hastaligin gelismesi
icin optimum inokdlasyon ve inkiibasyon kosullari
belirlenmesi ile saglanabilir. Sera veya bitki
blyltme kabini gibi kontrolli ortamlar direngliligi
testlenen metaryalin  diger fitopatojenik
organizmalar ile etkilesimini en aza indirerek
hedef patojenin etkinliginin arastirilmasini saglar.
Bu sayede galisilan bitkinin dayanikhliginin tarandigi
patojene karsi reaksiyonlari daha net olarak ayirt
edilmesi saglanmaktadir (Infantino et al. 2006).
Ulkemizde tescil edilen 34 nohut cesidi
mevcuttur. Bu cesitlerin bazilarinin hali hazirda
uretimi yapilirken bazilari ise Uretilmemektedir.
Yerel fusarium

cesitlerimizin solgunlugu

hastaligina dayanikliligi ile ilgili yeterli bilgi mevcut

degildir. Bu c¢alismada tescilli  gesitlerin
tamaminda Fusarium hastaligina karsi
dayaniklihgin ~ kék daldirma  metodu ile

belirlenmesi amaglanmistir.

Materyal ve Metot

Materyal

Calismanin materyalini Tlrkiye’de tescil edilen
34 nohut cesidi olusturmaktadir. Bu cesitlere ait
bilgilere ek olarak cesitlerin fungal hastaliklara
karsi dayanikliik durumlari Tablo 1'de verilmistir.
Bazi materyallerin hastaliklara dayanimlariyla ilgili
verilere ulasilmaz iken bazilarinda ise sadece
ilgili  veriler mevcut

Ascochyta yanikligiyla

bulunmaktadir.
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Metot

Gahsmada kok daldirma metodu uygulanmistir
(Nene ve ark. 1981). Bunun igin steril torf ile
doldurulan viyollere %3’ltik hipoklorit ile ylizey
dezenfeksiyonu saglanmis tohum materyalleri
ekilmistir. Kontrolll sartlarda % 50 nem, 12/12h
foto periyotta ve 25 °C’de 2 haftalik fideler elde
edilmistir. izolatlara ait morfolojik dzellikler Patra
ve Biswas (2017)in kullandigi ybnteme gore
yapilmistir(Patra ve Biswas 2017). Kullanilan
izolatlara ait morfolojik karakterler Tablo 2’de
verilmistir.

Gaziantep Universitesi Biyoloji B&limi Mikoloji
laboratuvarindan temin edilen 3 adet FOC izolati
ile hastalik inokulasyonu yapilmistir. Tek spordan
gelistirilen fungus kultirt ile hazirlanan spor
siispansiyonunun yogunlugu 1x10° olacak sekilde
ayarlanmistir. Calismada izolatlar izo1, izo 2 ve izo
3 olarak kodlanmistir.

Viyollerden ¢ikarilan nohut fidelerinin kok
uglari temizlenerek yaklasik 2-3 cm uzunlugunda
kesilmistir ve spor suspansiyonu ile muamele
edildikten sonra pozitif kontrol bitkisi ILC 482
hassas cesidi ile birlikte 13 x 25 cm ebatlarindaki
saksilara dikilmistir. Tesaduf parselleri deneme
desenine gore 3 tekerrirli yapilan ¢alismada 3
saksi 1 parsel ve her saksida bir tescilli ¢esit ve bir
pozitif kontrol bitkisi olacak sekilde dikim
yapilmigtir.
bitkisi
hazirlanmistir. Negatif kontrol icin viyollerden

Her parsele ait bir negatif kontrol

cikarilarak temizlenen ILC 482 fidelerinin kok
uglari 2-3 cm kesilerek steril saf suya daldiriimis ve
dikimi gercgeklestirilmistir. Calismada saksilar 2/3
oraninda ile  doldurulmus

toprak-torf ve

glibreleme vyapilmamistir. Saksilara doldurulan
topragin strelizasyonu otoklavda 121°C de teneke
kutulara konularak saglanmistir. Glinasiri sulama
yapilan bitkilerden hastaligin goraldiagu ilk andan
itibaren 6 hafta sire ile gozlem alinmistir.
Degerlendirme de akropetal sararma ve nekrozun
esas alindigi 0-4 skalasi kullanilmistir (Trapera-
Casas and Jimenez-Diaz 1985). Gozlem sonunda
her bir 6rnek icin Koch's postulatinca reizolasyon

yapilarak FOC izolatlari elde edilmistir.
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Tablo 1. Tescilli nohut gesitlerine ait bilgiler
Table 1. Information about cultivated chickpea in Turkey

Cesit No Cesit Adi Tescil Eden Kurum/Kurulus Hastalik dayaniklilig

1 Akca Gegit Kusagl Tarimsal Arastirma Enstitlsi | Ascochyta yanikligina orta tolerans
MudurlGgi - Eskisehir

2 Aksu Dogu Akdeniz Gegit Kusagl Tarimsal Arastirma | Ascochyta yanikligina ve Fusarium
Enstitlist MudurlGgi - Kahramanmaras solgunluguna toleransli

3 Azkan Gegit Kusagl Tarimsal Arastirma Enstitlisi | Ascochyta yanikligina tolerans
MudurlGgi - Eskisehir

4 Arda GAP Uluslararasi Tarimsal Arastirma ve Egitim | Ascochyta yanikligina ve Fusarium
Merkezi MidUrlGgi - Diyarbakir solgunluguna toleransli

5 Akgin Tarla Bitkileri Merkez Arastirma Enstitlisi | Ascochyta yanikligina tolerans
Mudurligi - Ankara

6 Aydin incir Arastirma Enstitiisii MiidurlGgi - Erbeyli / | Ascochyta yanikligina orta tolerans
Aydin

7 Aziziye Dogu Anadolu Tarimsal Arastirma Enstitlisi | Ascochyta yanikligina orta tolerans
MudurlGgi - Erzurum

8 Canitez Gecit Kusagl Tarimsal Arastirma Enstitlst | Ascochyta yanikligina hasas / Solgunluk ve pas
MudurlGgi - Eskisehir hastaliklarina orta tolerans

9 Cevdetbey Ege Tarimsal Arastima Enstitisi MUdarlGgu - | Bilgi mevcut degil
Menemen / izmir

10 Cakir Gegit Kusagl Tarimsal Arastirma Enstitlisi | Ascochyta yanikligina orta tolerans
Mudarligi - Eskisehir

11 Cagatay Karadeniz Tarimsal Arastirma  Enstitlst | Bilgi mevcut degil
MudurlGgi - Samsun

12 Damla Karadeniz Tarimsal Arastirma  Enstitlsl | Ascochyta yanikligina orta tolerans
MudurlGgi - Samsun

13 Diyar 95 GAP Uluslararasi Tarimsal Arastirma ve Egitim | Bilgi mevcut degil
Merkezi MidUrlGgi - Diyarbakir

14 Dikbas Tarla Bitkileri Merkez Arastirma Enstitlst | Ascochyta yanikligina orta tolerans
Mudurligi - Ankara

15 Er99 Tarla Bitkileri Merkez Arastirma Enstitlst | Ascochyta yanikligina orta tolerans
Mudurligi - Ankara

16 Eser Tarla Bitkileri Merkez Arastirma Enstitlisi | Bilgi mevcut degil
Mudurligi - Ankara

17 Gokege Tarla Bitkileri Merkez Arastirma Enstitlisii | Ascochyta yanikligina orta tolerans
Mudurligi - Ankara

18 Gullimser Karadeniz Tarimsal Arastirma  Enstitlst | Bilgi mevcut degil
MudurlGgi - Samsun

19 Hisar Gegit Kusag Tarimsal Arastirma Enstitlsl | Ascochyta yanikligina tolerans
MudurlGgi - Eskisehir

20 Hasanbey Dogu Akdeniz Tarimsal Arastirma Enstitist | Ascochyta yanikligina tolerans
MudurlGgi - Adana

21 lligaz Tarla Bitkileri Merkez Arastirma Enstitlisi | Bilgi mevcut degil
Mudurligi - Ankara

22 Tavas Gegit Kusag Tarimsal Arastirma Enstitist | Ascochyta yanikhigina hassas
MudurlGgi - Eskisehir

23 Isik Gegit Kusagl Tarimsal Arastirma Enstitlisli | Ascochyta yanikligina orta tolerans
Miudarligi - Eskisehir

24 inci Dogu Akdeniz Tarimsal Arastirma Enstitlsl | Ascochyta yanikligina tolerans
MudurlGgi - Adana

25 izmir 92 Ege Tarimsal Arastima Enstitiisi MidarlGgl - | Ascochyta yanikligina orta tolerans
Menemen / izmir

26 Kismen Tarla Bitkileri Merkez Arastirma Enstitlst | Ascochyta yanikligina orta tolerans
Mudurligi - Ankara

27 Menemen 92 Ege Tarimsal Arastima Enstitiisi MUdarlGgl - | Ascochyta yanikligina tolerans
Menemen / izmir

28 Sari 98 Ege Tarimsal Arastima Enstitiisi MUdarlGgl - | Ascochyta yanikligina tolerans
Menemen / izmir

29 Seckin Dogu Akdeniz Tarimsal Arastirma Enstitlisii | Ascochyta yanikligina tolerans
MudurlGgi - Adana

30 Sezenbey Karadeniz Tarimsal Arastirma  Enstitlsl | Ascochyta yanikligina orta tolerans
MUudurltgi - Samsun

31 Uzunlu 98 Tarla Bitkileri Merkez Arastirma Enstitlisii | Ascochyta yanikligina orta tolerans
Mudurligi - Ankara

32 Yasa 05 Gecit Kusagl Tarimsal Arastirma Enstitlsli | Ascochyta yanikligina tolerans
Mudiirlugi

33 Taek-sagel Tarla Bitkileri Merkez Arastirma Enstitlst | Ascochyta yanikligina tolerans

(mutant gesit) Mudarligi - Ankara
34 Zuhal Gegit Kusag Tarimsal Arastirma Enstitisli | Ascochyta yanikhigina orta tolerans

MudurlGgi - Eskisehir
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Tablo 2. Calismada kullanilan Fusarium oxysporum izolatlarina ait bazi 6zellikler
Table 2. Features of Fusarium oxysporum isolates

izolat Lokasyon Virtlenslik Makrokonidi Mikrokonidi Renk PDA
No BuyuklGgi BlylklGgu ortaminda
Boy/En (ort) Boy/En (ort) cap (ort) (7-
(nm) (nm) 10 giin) (mm)
izo 1 Mersin/Tarsus 79,63 98,96/ 25,78 50,30/ 20,22 Beyaz 5
izo 2 Mersin/Camliyayla 81,57 132,41/ 32 59,99/ 25,82 Lila-Mor 8,5
izo 3 Mersin/Silifke 69,73 151,71/ 34,03 58,02/ 25,32 Krem- 6
Sarimtrak

Sonug ve Tartisma

Bu arastirmada tescilli nohut cesitlerinde

Tablo 3. Tescilli gesitlerin Fusarium oxysporum f.sp. ciceris
izolatlarina karsi gdsterdikleri reaksiyonlar

Table 3. Reactions of registered cultivated chickpea varieites
to Fusarium oxyporum f.sp ciceris isolates

viriilensligi ~ bilinen  FOC izolatlarina  kargi | GesitAdi iz01 Iz0 2 iz03
. - . Akgin 3,33 3,66 4
dayaniklihk durumlari belirlenmistir. Fusarium Akl 2 333 36
oxysporum etmeninin nohut ekim alanlarinda Arda 3,66 3,33 4
giderek yayginlasmasina karsin etkin bir kimyasal | Akca 3,66 3,66 3,6
mucadelenin  olmamasi  ve dayanikli ¢esit Aydin 1 3,66 3,66
y 3t Mazkan 3,33 4 3,66
kullaniminin micadelede en etkin ve ekonomik Aziziye 3,33 3,66 3,33
yontem olmasi bu calismanin | Canitez 3,66 4 4
.. .. . - Cevdetbey 3,33 3,66 4
gerceklestiriimesinin  temel sebebidir. Tescilli Cakir 3.33 3.6 2
cesitlerin Fusarium oxysporum f.sp. ciceris’e karsl Cagatay 3,33 3,33 3,66
dayanikliliklarinin  belirlenmesi ve olasi bir Damla 3,33 3,33 4
. . .. . Diyar 3,66 3,66 3,66
dayaniklilk durumunun tespiti halinde Uretimin Dikbas 333 3.6 2
bu ybne kaydirilmasi hastalikla micadele Er9g 3,33 3,66 3,66
acisindan gereklidir. Bu nedenler gbz o6nline Eser 3,66 4 3,33
.. . . Gokege 3,66 4 3,33
alinarak gergeklestirilen bu galismada gesitlerin : :
] 8ere 3 . ¢ ) 3 ] ¢ § Gullimser 3,66 4 3,33
FOC izolatlarina kargi gosterdikleri reaksiyonlar [ Hisar 3,66 333 3,66
Tablo 3’te verildigi gibidir. lligaz 3,66 3,33 3,66
6 haftalik slire boyunca yapilan gozlemlerde, Tavas 3,33 3,66 3,33
- o Isik 3,66 3,33 3,66
34 tescilli ¢esidin  %60'indan fazlasinda 3. [j,q 3.66 333 3.66
haftadan itibaren solgunluk ve sararma ile birlikte izmir 3,66 3,33 4
olimlerinin  gergeklestigi gorulmustir. Tescilli Kusmen 3,66 4 3,66
. . . . . . Menemen 3,33 3,33 3,66
cesitlerin tamami Izo1 izolati ile muamelesinde 2. San 3,33 3,66 3,66
haftanin sonuna dogru ani 6limle sonuglanmistir. | Seckin 3,33 3,33 3,33
Nispeten iz02’ye karsi daha direnclilik gériilse de, ~|->¢2enbey 3,33 4 4
. L o Uzunlu 3,33 3,33 0,66
5. ve 6. hafta sonunda tim bitkilerde 6lim [y, 3,33 2 3,66
gorulmastir (Sekil 1). TAEK-Sagel 3,33 3,33 3,66
Zuhal 4 4 4
Hasanbey 3,66 3,33 4
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Sekil 1. Zamana gore FOC izolatlari ile enfekte edilen nohut materyallerinin 6liim oranlar
Figure 1. Death rates of chickpea material infected with FOC isolates by time

Virllenslikleri yuksek izolatlar ile yapilan bu
calismayla, daha 6nce yapilan diger ¢alismalarla
ortak ve farkhh yonde sonuglar bulunmustur.
Ornegin Gegit Kusagl Tarimsal arastirma Enstitiisii
tarafindan  gelistirilen  solgunluk ve  pas
hastaliklarina orta tolerant oldugu kaydedilen
Canitez cesidi Dolar (1995)'in yaptigi calismada F.
oxysporum’a izolatina karsi olduk¢a hassas
bulunmustur. Martin (2004)’in FOCin 0, 2, 3 ve 5
irklari ile yaptigi ve inokulasyon metodu olarak
kok daldirma ve toprak inokulasyonu ydntemini
kullandigl ¢alismada ise tolerant olarak tespit
edilmistir. Yapilan calismada ise kullanilan g
da

gostermistir. Konukgunun patojene dayanikhhg

izolata Canitez c¢esidi hassas reaksiyon
Fusarium irklarina gore farklihk géstermektedir. F.
oxysporium f.sp. ciceris irklarina dayaniklilik daha
¢cok desi tipi nohutlarda tanimlanmakla birlikte
de
(Jimenez-Diaz ve ark. 2015). Bu durum, direncli
kabul FOC
izolatlar irklarin - varhgi
degisiklik
gostermesinin bir sonucu olabilir. (Sahrma ve ark.
2009).

Yine Dolar (1994)'in yaptigi calismada GAP

Uluslararasi Tarimsal Arastirma ve Egitim Merkezi

yabani nohut tlrlerinde gorilmektedir

edilen c¢esitlerin performansinin

arasindaki fizyolojik

nedeniyle bolgeden bolgeye

Madurligia tarafindan gelistirilen ve hastaliklara
reaksiyonu hakkinda kayitlarin bulunmadigi ILC
482 cesidi hassas olarak tespit edilirken Martin
(2004) ise bu cesidi yine toleransli olarak tespit
etmistir. Bu calismada ise ILC 482 cesidi hassas
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cesit olarak kabul edilmis ve pozitif kontrol bitkisi
olarak gorev almistir.

Dogu Anadolu Tarimsal Arastirma Enstitlist
Madurliga tarafindan gelistirilen Aziziye nohut
cesidi Ascochyta yanikligina orta toleranslh olarak
kayith bulunan cesit bu calismada hassas olarak
tespit edilmistir. Bu ¢esit Demirci ve ark. (1998)
tarafindan FOC’a
edilmistir.

karsi hassas olarak tespit
cesit Martin  (2004)
galismasinda irk 0 dayanikh, irk 2 ve irk 5e

Ayni nin
toleransli, irk 3’e ise hassas olarak bulunmustur.

Nohutta Fusarium solgunlugu hastalig ile
micadele cesitli stratejilerin birlikte kullaniimasi
ile mimkin olabilmesine karsin genel olarak
pahali kabul edilmesi ve uygulama glgliklerinin
bu

sinirlandirmaktadir.

bulunmasi micadele yontemlerini
birlikte dayanikli

cesit kullanimi hastalikla miicadelede en etkin ve

Bununla
ekonomik yontem oldugu bircok c¢alismada
belirtilmistir. (Tanksley 1992; Haware ve ark.,
1990; Jimenez-Diaz ve ark. 2015). Fakat mevcut
gen kaynaklari icerisinde  hastaliga  karsi
dayaniklihgl saglayan genetik varyasyonun sinirli
oldugu da bildirilmektedir (Berger ve ark., 2003).
Bu durum yeni gen kaynaklarinin veya dogadaki
atalarinin

hastaliga dayanikhihginin

arastirilmasinin 6nemini arttirmaktadir.
sp.
dayaniklilik, diren¢ kaynagina ve FOC irkina bagli

F. oxysporum f. ciceris irklarina karsi
degismekle birlikte monogenik veya oligogenik
olarak tanimlanir (Jimenez-Diaz ve ark. 2015)

Nohut gen kaynaklari icinde cesitli hastaliklara
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dayanikli genotipler mevcut olup bunlarin

belirlenmesi ve kiltir c¢esitlerine aktarilmasi
oldukca 6nemlidir (Tekeoglu ve ark. 2000). Son
yilllarda  bitki cesitli

sebebiyle (kisa zamanda sonug vermesi, ¢evresel

Islahinda astlinlakleri
etkenlerden etkilenmemesi gibi) markore dayal
seleksiyona yogun bir sekilde basvurulmaktadir.
Ozellikle seleksiyonu zor ve uzun zaman alan

karakterler ile g¢oklu genle idare edilen
karakterlerin islahinda markér yardimi ile
seleksiyonun 6nemi daha da artmaktadir

(Tanksley 1993). Nohutta DNA markorleri, ylksek
sayida polimorfizimle 6ne ¢ikmis ve hem fusarium
solgunluguna hem de Ascochyta vyanikhgina
dayanikhhgin yani sira c¢ift bakla baglama gibi
agronomik karakterleri belirlemede
kullaniimaktadir (Milan ve ark., 2003).

Fusarium solgunlugu ile miicadelede direncli
hatlarin ~ gelistiriimesi, Uretimin artmasi ve
stabilizasyonu icin en ekonomik ve sireklilik arz
eden bir yaklasim olarak kabul edilmektedir
(Sharma ve ark. 2014). Bununla beraber, direncli
kabul edilen gesitlerin performansi FOC izolati
arasindaki fizyolojik

irklarin  varligi  nedeniyle

bolgeden bolgeye degisiklik gostermektedir
(Sharma ve ark. 2009). Bu arastirmada tescilli
cesitlerin FOC'a karsi dayanikhligi kok daldirma
metodu ile taranmistir ve tescilli gesitlerin hig
Klasik

tarama metodu ile yapilan arastirmalarda, tarama

birinde dayanikhlik tespit edilmemistir.

yontemi, taramanin yapildigi bdlgenin iklim
sartlari ve taramayi yapan arastirmaci faktorleri
bazi aksakliklarin yasanmasina sebep
olabilmektedir. Batliin bu sebepler gbéz oOniline
alindiginda, yapilan taramalarin molekiler olarak
da testlenmesi hem zaman ve cevresel faktorlerin
minimize edilmesi hem de klasik taramanin
testlenerek dogrulanmasi acisindan O6nem arz

etmektedir.
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ABSTRACT

Halophytes are naturally salt-tolerant plants that are useful for soil remediation applications.
Biochemical and physiological responses of Salsola species, namely; S. ruthenica, S. dendroides
and S. crassa were evaluated at their natural habitats for their salt tolerance in which the
biochemical responses such as peroxidase (POX, EC.1.11.1.7) and catalase (CAT, EC.1.11.1.6)
enzymes, inorganic ion accumulation, proline (Pro), malondialdehyde (MDA), chlorophyll
contents (Chl-a, Chl-b) were measured. The results showed that variation existed in Salsola
spp. in their response to salinity. Although all Salsola spp. showed similar trends, S. ruthenica
expressed higher activities of antioxidant enzymes along with the higher accumulation of
proline, MDA contents than those of S. dendroides and S. crassa spp. Leaves of all three
species exhibited high Na* content while K*, Ca™ and Mg"* contents are low. S. ruthenica
accumulated 94.5 g kg'1 DW of Na" ions while S. dendroides and S. crassa accumulated 82.1 g
kg'1 DW and 714 g kg'1 DW Na' ions, respectively. The increase in enzymatic activities and
higher metabolic contents and lower MDA levels in Salsola spp., especially in S. ruthenica,
suggested that these species could well be used for phytoremediation purposes. With
moderate height and root-length, these plants have high potentials to be used as companion
plants with glycophytes to reduce salt stress in moderately saline conditions.

Key Words: Halophytes, Salsola spp., Enzymes, Salinity, Proline.

(04

Halofit bitkiler toprak islahi uygulamalari igin kullanilan dogal olarak tuza-tolerant bitkilerdir.
Salsola tirlerinin (S. ruthenica, S. dendroides ve S. crassa) tuz toleransina karsi biyokimayasal
ve fizyolojik tepkileri dogal ortamlarinda peroksidaz (POX, EC.1.11.1.7) ve katalaz (CAT,
EC.1.11.1.6) enzimleri, inorganik iyon birikimi, prolin (Pro), malondialdehid (MDA) sentezi, ve
klorofil icerkileri (Chl-a, Chl-b) gibi parametreler olgllerek incelenmistir. Sonuglar, Salsola
turlerinin tuza tepki bakimindan farklihk oldugunu gostermistir. Biitlin Salsola tiirleri benzer
tepkiler vermesine ragmen, S. ruthenica daha yliksek MDA, prolin ve antioksidan enzim
ekspresyonlari ile S. dendroides ve S. crassa tirlerinden ayrilmistir. Her g tiirlin yapraklari
yiiksek diizeyde Na' icerirken K*, Ca™ ve Mg"" iceriklerinde diisiis goriilmustir. S. ruthenica
cesidi 94.5¢g kg'1 KA of Na’ iyonu icerirken S. dendroides ve S. crassa sirasiyla, 82.1 g kg"1 KA ve
714 g kg'1 KA Na® iyonu icermektedir. Salsola tirlerinde diisiik MDA ve yiiksek metabolit
sentezi ile enzim artislari, 6zellikle S. ruthenica’de, bu tirlerin fitoremediasyon calismalari igin
rahatlikla kullanilabilecegini gostermistir. Orta derecede tuzlu topraklarda tuz stresini
azaltmak icin ortalama boy ve kék uzunluguna sahip bu bitkilerin arkadas bitki olarak glikofitler
ile birlikte kullanilma potansiyeli oldukga yiksektir.

Anahtar Kelimeler: Halofitler, Salsola spp., Enzimler, Tuzluluk, Prolin
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Introduction

Soil salinity is one of the most important plant
growth limiting factors in arid and semi-arid areas
as it does not only decrease the crop yield but
also limits the distribution and variety of crop
plants. However, there are plants which thrive
under moderate and high saline conditions that
most of the crop plants are not able to complete
their life cycle (Acosta-Motos et al., 2017; Kaya
and Inan, 2017). These plants are naturally salt-
adapted halophyte plants.
halophytes

Adaptation of

to saline conditions is mostly
associated with the osmoregulation adjustment
that
compounds such as free proline and sugars
(Furtana et al., 2013; Meng et al., 2018). Salt

tolerance mechanism in these plants is also

leads to the accumulation of various

maintained through morphological and

physiological changes (Joshi et al., 2015). For
example, a study carried out with Peganum
harmala showed that this halophyte tolerated
high salinity levels in which the most crop plants
could not stand this plant accumulated necessary
metabolites such as protein and proline to stand
up to saline conditions (Dikilitas et al., 2007). In
halophyte species spp.,
spp., spp., spp.,
Chenopodium spp., Portulaca spp.) absorb the salt

general, (Atriplex

Peganum Suaeda Salsola
ions from the soil and metabolize them (Grieve
and Suarez, 1997). To overcome salinity problem,
several authors have been encouraged to use
these biological traits to desalinize the soil via
absorption of Na® ions through root system of
halophytes in arid and semi-arid regions where
low precipitations and inappropriate irrigation
systems are unable to leach salts from the
rhizosphere (Hasanuzzaman et al., 2014; Karakas
et al., 2017). Soil phytodesalinization is based on
the capacity of those halophyte plants.
Halophytes are the flora of saline soils (Flowers
and Colmer, 2008). These plants osmotically
adjust soil salinity by accumulating Na* and CI
ions and sequestering the great majority of these
ions in their vacuoles while organic solutes are
accumulated in cytoplasm to prevent the adverse
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effects on cell metabolism. At high salinities,
however, growth is inhibited. The harmful effects
of salinity may be attributed to the toxicity to
and CI
reduced turgor, adverse

metabolism of Na* ions insufficient
osmotic adjustment,
cellular water relations in the apoplast, sub-
optimal levels of K ions required for maintaining
enzyme activities etc. (Flowers et al.,, 2015).
Production of reactive oxygen species (ROS) and
modifications in hormonal concentrations might
also take great part. The capacity of defense
mechanisms in such plants totally depends on the

detoxification of these harmful species via

antioxidant enzymes and  non-enzymatic
metabolites (Mittova et al., 2003).
Removal of salts by crop plants can

significantly contribute to the phytoremediation
process when harvested parts are not added back
to the same soil. Phytoremediation is a low-cost

technology that enhances plant-nutrient
availability and extends the depth of ameliorated
zone as well as promoting soil hydraulic

properties (Qadir and Schubert, 2003; Gharaibeh
et al.,, 2011).

Salsola species (Chenopodiaceae) contains
worldwide as many as 150 species both with
herbaceous and shrubby members (Willis 1973).
It is @ noxious bushy summer annual plant with
rigid branches (Forbes and Allred, 1999). Salsola
species have a great tolerance to water, heat and
salt stress.

Halophyte plants growing near seashores have
been collected since ancient times for food, for
their medicinal qualities, and for their high salt
contents (Tug and Yaprak, 2017). Increases in soil
salinity have awakened new interest in plant
species that possess inheritance in salt tolerance
(Flowers et al., 2010). Scientists have studied with
quite a few plant species for phytoremediation
work so far (Jesus et al., 2015).

This study aimed to screen the Salsola spp. at
their natural habitats to determine if there are
any differences in terms of ion accumulation and
Via
this approach, we aimed to remediate the saline

biochemical responses among the species.

soils with the most promising species in our
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future work. Therefore, this study was centered
on the evaluation of these species with regards to
the activities of antioxidative enzymes, lipid
peroxidation, and ion contents which might play
significant roles for salt tolerance.

Materials and Methods

Site location of soil samples
Soils possessing high salinity levels were
collected from the Harran Plain, Akgakkale Town
(36° 42740' N- 38° 56”53’ E), Turkey (Figure 1),
with 5 repetition from the root zone of Salsola
spp. which they were identified as S. ruthenica, S.
dendroides and S. crassa according to Davis et al.,
(1988). Salsola spp. along with soil samples were
then transferred to the Ilaboratory in ice
containers for mineral and biochemical analyses
there after. The samples were carefully air-dried
to allow sieving with a 2-mm sieve. The electrical
pH,
cation exchange capacity

conductivity (EC), organic matter (OM),
carbonate content,
(CEC), exchangeable Na* cations, and soluble ions
(Na*, K, ca™, wmg'™, «l)

determined from the saturation extract mud

amounts were

according to Richards (1954). Detailed chemical
and physical properties of the soils are presented
in Table 1.
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Figure 1. Study area in Harran plain
Sekil 1. Harran platosunda ¢alisma alani
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Determination of Biochemical Parameters in the
Plants
Chlorophyll  contents of plants were
determined according to the method of Arnon
(1949). A 0.5 g leaf sample was homogenized in a
5 mL acetone: water (80:20, v:v) mixture and
filtered through Whatman No.1 filter paper then
placed in dark tubes. Chl a, Chl b and carotenoids
of the plant samples were read at UV
spectrophotometer (UV - 1700, Shimadzu) at
663.5 nm, 645 nm and 470 nm, respectively
against 80% acetone blank. The results were
calculated as mg L™ fresh weight and expressed as
mg g'1 fresh weight according to the following

formula.

Chlorophyll a (mg L™)= 12.7 Aggs.s - 2.69 Agas
Chlorophyll b (mg L™")= 22.9 Agas- 2.69 Agss s

Proline determination was made using the
procedure proposed according to Bates et al
(1973). Fresh (0.5 g)
homogenized in 3% sulfosalicylic acid and the

leaf samples were
homogenate was filtered through filter paper.
Then, the filtrate was mixed in a test tube with
acid-ninhydrin reagent and boiled at 100°C for
one hour. The reaction was terminated in an ice
bath. The mixture was extracted with toluene and
the absorbance of the fraction with toluene
aspired from the liquid phase was read Shimadzu
Uv by at 515

concentration was determined using calibration

spectrometer nm. Proline
curve as umol proline g'1 fresh weight.

Leaf samples (0.5) from each cultivar were
homogenized with an ice-cold mortar and pestle
with 5 mL of 50 mmol L™ Na- phosphate buffer
(pH 6.5). The homogenates were centrifuged at
10,000 g for 10 min at 4 °C. The supernatant was
then used for the determination of enzymatic
activities as well as protein contents.

Peroxidase enzyme activity (EC.1.11.1.7) was
determined according to the method by Cvikrova
et al (1994) with slight modifications (Karakas et
al., 2016). For this, 100 ul extract was added to
2900 pl reaction mixture (13 mM guaiacol, 5 mM
H,0, and 50 mM Na- phosphate, pH 6.5). The
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reaction was initiated with a H,0, addition and
470 uv
spectrophotometer (UV-1700, Shimadzu) at one-

was measured at nm using a
minute interval until 3" minute. One unit of POX
activity is defined as a change of 0.1 absorbance
unit per minute at 470 nm.

Catalase enzyme activity (EC.1.11.1.6) was
determined according to the method of Milosevic
and Slusarenko (1996) with slight modifications
(Karakas et al., 2016). For the determination
enzyme activity 50 pl supernatant was added to a
2950 pl reaction mixture (10 mM H,0,, 50 mM
Na-phosphate buffer and 4 mM Na,EDTA) and
measured at 25 °C with for 30 seconds internal at
240 nm for 1 min with a UV spectrometer (UV-
1700, Shimadzu).

The malondialdehyde (MDA) content was
determined according to the method of Sairam
and Saxena (2000) with using slight modifications.
Fresh leaf tissue sample (0.5 g) was homogenized
in 0.1% trichloroacetic acid (TCA) and the
homogenate was centrifuged at 10,000 g for 5
min. Thiobarbituric acid (TBA) (0.5% v/v) was
added to 1 mL of the supernatant. The solution
was heated at 95°C for 30 min then quickly cooled
on ice. The mixture was centrifuged again at
10,000 g for 5 min and the absorbance of the
clean supernatant was determined at 532 and
600 nm. Here, the MDA content of leaves is

expressed as nmol g fresh tissue.

Extract volume (ml) x[(A532 —Ay,) /(155 mM™ cm'l)]
sample amount (g)

MDA (nmolg*) = x10°

Determination of mineral contents of Salsola spp.
The mineral contents (Na*, K*, Ca**, Mg?") of

the

procedure of Chapman and Pratt (1961) with

leaves were determined according to
slight modifications (Karakas 2016). Dry plant
samples (0.5) g were ground in a porcelain
crucibles. The porcelain crucibles were placed
into a muffle furnace, and the temperature was
gradually increased up to 500 °C. The cooled ash
was then dissolved in 5 mL 2 N hydrochloric acid.
After 30 minutes, the volume was made to 50 mL

with distilled water and supernatant was filtered
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through Whatman No. 42 filter paper. Then
resulting supernatant was analyzed via Inductively
Coupled Plasma (ICP, Perkin Elmer).

Chloride of the plant samples was made
following the method of Mohr by using K,CrO;
indicator. Amount of Cl was measured with the
titration of AgNOs; (Johnson and Ulrich 1959,
Kacar and Inal 2008).

The amount of Na* ions removed from the soil
via Salsola spp. were calculated according to the
equation made by Qadir et al. (2003):

Sion-remova|= [(Sion-conc)(SDW)/loa]/MWNa

Where, Sionremoval is Na® removal through
harvested plant (mmol plant rhizosphere™), Sion.
onc is the Na* concentration collected from plant
leaves (mg kg™), Spw is the plant dry weight (g
plant), and MWy, is molecular weight of Na".
Then resulting removed salt is converted kg
hectare.

Statistical analysis

Data were subjected to an analysis of variance
(ANOVA) at a significance level of P<0.05 using
the Duncan’s Multiple Range Test (DMRT) from
the SPSS software program (Version 22.0, IBM).

Data are presented as a mean value * the
standard error.

Results

Determination soil physical and chemical

characteristics in the study area
Soil
electrical

and chemical characteristics,
(EC), pH,
organic matters, cation exchange capacity (CEC),
Na*,
percentage (ESP), texture (sand, silt, clay), soluble

physical
conductivity calcareous,

exchangeable exchangeable  sodium
ions (Na*, K" Ca™, Mg™ and CI') were determined
from the soil samples. The results are summarized
at Table 1. According to our findings, soil EC
(shows the degree of salinity), pH, calcite, ESP and
CEC levels were found high while OM was found

quite low. Soil texture was determined as clay.
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Table 1. Soil characteristics in the study area. S. crassa) chlorophyll, proline, MDA, CAT and POX
Cizelge 1. Calisma alanindaki toprak ozellikleri.

levels were measured from the leaves of sampled

Soil characteristics Value
EC(dSm™) 27.4 plants.
oH 7.9 When chlorophyll contents (Chl-a, Chl-b) and
calcareous (%) 25.9 carotenoids were examined, the highest Chl a and
OM (%) . 11 Chl b were found in S. crassa as 1.3, 0.5 and 0.9
CEC (cmol. kg") . 435 mg g FW, respectively, Table 2. However when
Exchangeable Na (meq 100 g ) 14.3 . .
ESP (%) 329 proline contents were evaluated, S. ruthenica
sand (%) 205 synthesized the highest proline content as with
Silt (%) 27.5 7.4 pmol g'l, S. dendroides and S. crassa
Clay (%) 52.0 synthesized 5.0 and 4.0 pmol g* proline,
Soluble Na* (meq I'") 40.1 respectively.

++ -1

soluble C? (mec_|1| ) 243 MDA results showed that S. ruthenica had the
Soluble K™ (meq 1) 1.8 ] ) 1
Soluble Mg" (meq I') 33 highest MDA content with 37.3 nmol g~ FW
Soluble CI" (meq 1Y) 38.7 (P<0.05).
EC: Electrical conductivity, pH: Soil reaction , OM: Organic matter, When antioxidant enzymes were measured,
CEC: Cation exchange capacity, ESP: Exchangeable sodium o .
percentage. there were no significant differences among

Salsola spp., however, S. ruthenica differed

Changes biochemical parameters in the plants significantly from those of others in terms of CAT

To determine the biochemical responses of enzymes, (P<0.05).

Salsola spp. (S. ruthenica, S. dendroides and

Table 2. The biochemical responses of the Salsola species at their saline habitats.
Cizelge 2. Dogal tuz ortamlarinda Salsola tirlerinin biyokimyasal tepkileri.

Biochemical parameters

Salsola spp. Chl-a Chl-b Carotenoid Pro MDA CAT POX
(mgg”)  (mgg™) (mgg™) (umolg”)  (nmolg™) (tnite mg™) (tinite mg™)
S. ruthenica 0.9+0.1° 0.3+0.0° 0.5£0.0° 7.4 £1.0° 37.3+1.5° 0.8+0.0° 11.7+2.1°
S. dendroides 1.0¢0.0° 0.4%0.1° 0.740.1° 5.0£2.0° 30.0¢1.1° 0.4+0.0° 0.940.6°
S. crassa 1.3t0.1°  0.520.1° 0.9+0.0° 4.0+1.0° 26.7+1.5° 0.4+0.0° 8.0£0.5°
Significance 0.04* 0.00** 0.03* 0.00** 0.02* 0.01* 0.22™
level

Standard error was expressed in (x) number values. NS Non-significant at P >0.05, *Significant at P <0.05, **Significant at P <0.01. Different
letters express the significant differences in columns.

Na® Removal capacity of Salsola spp. tolerance depends on the balance between Na*

Salsola spp. (S. ruthenica, S. dendroides and S. and K ion contents. In our study, this level was
crassa) accumulated high concentrations of salt observed in Salsola spp. When salt removal
ions their leaves. S. ruthenica accumulated 94.5 capacity of Salsola spp. was evaluated, S.
Na" g kg DW leaf ash while S. dendroides had ruthenica removed more salt as NaCl from the soil
82.1 g kgt and S. crassa had 71.4 g kg™ Na* ions. as with 787.8 kg ha™! when compared to those of
Accumulation of Na® ions in leaves of S. ruthenica  S. dendroides and S. crassa as with 684.2 and
had significantly higher when compared to those 595.2 kg ha™, respectively, from the saline habitat
of others (P<0.05, Table 3). (P<0.05, Table 3). This clearly showed that Salsola

When other ions K*, Ca™ were examined, S. spp. had remarkable potentials in removing salts
ruthenica had lower concentrations than S. from saline areas. Only, the differences were
dendroides and S. crassa. While Mg"™ contents did existed among the species evidencing that S.
not differ significantly among Salsola spp. It was  ruthenica had more capacity to remove salt from
observed that Na* and K ions had an antagonistic  the saline habitat.

relationship. Therefore, maintenance of salt
230
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Table 3. lon contents of Salsola spp. and their salt removal value.
Cizelge 3. Salsola tirlerinin ion igerikleri ve tuz uzaklastirma degerleri.

Plant ion content

Salsola spp (g kg™ Salt Remo;/alNa
' + + ++ ++ - kg h ’
Na K Ca Mg cl (kg ha™)
S. ruthenica 94.5+1.4° 7.8+1.0° 5.7+0.6° 1.3+0.2° 80.0+1.5° 787.8+12°
S. dedtroides 82.1+1.2° 11.1¢1.1° 6.9+0.7° 1.4+0.1° 65.0+2.0° 684.2 +10°
S. crassa 71.4+2.7° 12.3+1.4° 8.7+0.9° 1.8+0.1° 60.0+2.5° 595.2+22°
Significance level 0.00** 0.05* 0.05* 0.10™ 0.00%* 0.00**

Standard error was expressed in (x) number values. NS Nonsignificant at P >0.05, *Significant at P <0.05, **Significant at P
<0.01. Different letters express the significant differences in columns.

Discussion

In this study, all Salsola spp. synthesized CAT,
POX, MDA and proline to reduce the impact of
salt stress. There are distinct differences between
species. Once plants were suffered from salt
stress, free radicals would be accumulated,
membrane permeability would be distorted and
would not function properly and lose its
selectivity. To prevent these occurrences, plants
have to produce metabolites to remediate the
physiological and biochemical disorders. For
example, high concentrations of salts cause ion
imbalance and hyperosmotic stress in plants
(Tipirdamaz et al., 2006; Akhtar and Yun., 2017). It
was previously reported that an increase in Na*
ion levels led to decrease in K ion concentration
2018). To ease the stress

conditions, plants have to metabolize antioxidant

(Keisham et al.,

molecules as well as accumulating toxic ions. In
the case of halophytes, the accumulation of salt
ions are in the prime importance when compared
to the syntheses of other antioxidant molecules
and enzymes. Because, halophytes are able to
accumulate and metabolize salt ions rather than
excluding them. Therefore, capacity of salt
accumulation indicates the level of salt tolerance
of the halophyte. In this study, we measured the
stress-related metabolites and enzymes to see
the level of stress tolerance. In our findings,
Salsola spp. accumulated salt ions (Na®, CI) in
their leaves on the other hand. K" and Mg"" ions
contents decreased. Accumulating K*, Ca™* and
Mg"* ion in leaves of Salsola spp. made them
tolerant to salinity. In our study, S. ruthenica was
selected as the most promising salt tolerant
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candidate for remediation of saline soils. In
contrast to Na* and CI ions, did not find any
differences between leaf types and morphological
characteristics in Salsola spp. suggesting that
additional traits which regulate salt tolerance
mechanisms may be involved in controlling Na*
and K" homeostasis.

This led

researchers to suggest that halophytes could be

and similar other attributes
grown in salt-affected soils to remove significant
amounts of Na* and CI” ions through their aerial
parts (Karakas et al., 2017). It is important to note

that vegetative life determines the contents of

salt ions in halophyte species. Here, the
vegetative life of Atriplex spp. is much longer than
those of Salsola spp. Therefore, higher

accumulation of ions in Atriplex spp. is likely to
happen. For example, Atriplex species grown
under rangeland conditions have Na® ion contents
in the range of 130270 g kg’ leaf ash (Hyder,
1981) and when grown in saline soils. The species
accumulated as high as 390 g kg'1 Na® ions in leaf
ash (Malcolm et al., 1988).

Halophytes accumulating sodium salts in their
shoots could be successfully used for the removal
of sodium from the substrates on which they are
grown, Karakas et al.,, (2017) estimated that
Salsola sada L. and Portulaca oleracea L. were
capable of removing 709 kg ha™ and 286 kg ha™,
respectively. Salt accumulator plants could be
very useful in saline areas.

Abiotic and biotic stress factors result in the
generation of ROS such as O, and H,0, in plant
cells ROS formation also accompanies normal
metabolic processes in particular photosynthesis
and respiration in all cellular compartments. To
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ameliorate the danger posed by the presence of

cellular oxidants, plant cells have evolved
complex defense mechanisms (Diwan et al., 2010;
Dikilitas et al., 2011). Plants possess several
mechanisms that detoxify O, and H,0, called
antioxidant systems. The primary components of
antioxidant systems include non-enzymatic
antioxidants (carotenoids, ascorbate, glutathione
and tocopherols) and enzymes such as SOD,
catalase, peroxidase (Dikilitas et al., 2011). In our
experiments, we noticed that quite a high level of
antioxidant enzymes and amino acids, e.g. proline
were remarkably high when compared to those of
Salsola spp. grown in low saline conditions
(Heidari-Sharifabad
2006; Karakas., 2013). Similar results were also
obtained from those of Panahi et al. (2013) and

Panahi et al. (2015) who studied Salsola arbuscula

and Mirzaie-Nodoushan.,

and Salsola orientalis in saline conditions.

As conclusions, these plants have been found
to have significant potentials to remove salt from
saline-polluted areas. These plants could grow
together with glycophytes as companion plants in
the same area due to its relatively short root
systems compared to other halophytes in saline
soils. We plan to test the performance of plants
as they might have contribution to remove heavy
metals and pesticide residues from the soil since
they are able to synthesized high consecrations of
(CAT, POX)
concentrations of stress molecules (MDA) when

antioxidant enzymes and low

compared to those of glycophytes at the same
conditions (Prasad et al., 2005; Singh et al. 2006 ).
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insan ihtiyaglarini karsilamaya yonelik iretimde emek, sermaye ve dogal kaynaklari kullanarak,
bu Uretim faktorlerinin organizasyonlarini gerceklestirip, muhtemel riskleri alan kisi olan
girisimcilerin varlig1 Gretimin strdurulebilirligi agisindan son derece 6nemlidir. Bu nedenle
calismanin temel amaci tarim isletmelerinin girisimcilik duzeyleri belirlemektir. Arastirma
bolgesi olarak tarimsal Gretimin en yogun olarak yapildigi yer olan Konya ili Eregli ilgesi gayeli
olarak secilmistir. Bolgede liretim faaliyeti gosteren ve tabakali tesadifi 6rnekleme yontemine
gore belirlenen 98 tarim isletmesiyle anket yapilmis ve isletmelerin girisimcilik duzeyleri
belirlenmistir. Girisimcilik diizeyini belirlemede girisimcide olmasi gereken ozellikler
profesyonellik, yoneticilik, firsatgilik, stratejik davranis ve is birligi adi altinda bes bilesene
ayrilmistir. Her bir bilesen kendi icinde siniflandiriimis ve degiskenler belirlenmistir. Belirlenen
degiskenler elde edilen veriler dogrultusunda 6lgeklendirilmistir. Her bir 6zellik ve sinif icin
degiskenlerin ortalamasi alinarak skorlar belirlenmistir. Ayrica bitin degiskenlerin ortalamasi
alinarak girisimcilik katsayisi hesaplanmistir. Bu deger isletmeler ortalamasina gore 3.75 olarak
belirlenmistir. Belirlenen bu deger sonucunda var olan girisimcilik yeteneklerinin ortaya
¢ikarilmasinda kullaniimak tizere model dnerisinde bulunulmustur.

Anahtar Kelimeler: Girisimcilik katsayisi, Tarim isletmeleri, Tarimsal girisimcilik

ABSTRACT

Using labor, capital, and land in production to meet human needs, the existence of
entrepreneurs who realize the organization of these factors of production and take the
possible risks is extremely important for the sustainability of production. Therefore,
entrepreneurship levels of agricultural enterprises were determined within the scope of the
study. As the research region, Konya district of Eregli province was chosen as the most
intensively used agricultural production areas, and a survey was conducted with 98
agricultural enterprises which were determined according to stratified random sampling
method in the region and entrepreneurship levels of enterprises were determined. In the
determination of entrepreneurship levels, the characteristics that should be in the
entrepreneur are divided into five components under the name of professionalism,
management, opportunism, strategic behavior, and cooperation. Each component was
classified within itself and variables were determined. The determined variables were scaled
according to the obtained data. Scores were determined by taking the average of variables for
each feature and class. Moreover, the average of all variables was determined and the
entrepreneurship coefficient was determined. This value is determined as 3.75 according to
the average of enterprises. As a result of this determined value, the model was suggested to
be used to reveal the existing entrepreneurship skills.

Key Words: Entrepreneurship coefficient, Agricultural enterprises, Agricultural entrepreneurship
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Giris

Geleneksel olarak tarim, g¢ogunlukla yeni
Uretim tekniklerini kullanamayan ¢ok sayida kiguk
hakim
dinamiklerle birlikte dustk teknolojili bir sektor
yillarda,
piyasalarinin korunmasi ve hizli degisen toplum
bu Olclide

degismektedir. Tarim isletmeleri gittikce artan bir

aile  isletmelerinin oldugu  sinirh

olarak  gorilmektedir. Son tarim

nedeniyle durum onemli
sekilde degisen tiketici aliskanliklarina, artan
cevresel dizenlemelere, Urlin kalitesine yonelik
yeni gereksinimlere, deger ve tedarik zincir
yonetimine, gida glivenligine, surduarilebilirlik vb.
gibi piyasanin degiskenlerine uyum saglamaktadir.

Bu degisiklikler tarim sektoriine yeni girenlerin,
inovasyonlarin ve girisimciligin yolunu agmaktadir.
Hem karar vericiler igin hemde Ureticiler igin tarim
kilabilmek,

yoneticilik ve isgliciiniin yaninda girisimcilige olan

sektoriini gelecekte strdirilebilir

ihtiyaci artirmaktadir. Son yillardaki arastirmalar,
tarimsal girisimciligin sadece dislince olarak
2008;
Jarkko Pyysidginen, Anderson, McElwee, & Vesala,
2006).

sektorundeki

kalmadigini  gostermektedir (McElwee,

Bu kapsamda tarimsal girisimci tarim

makul seviyede riskleri alan,
firsatlari gorebilen, Uretim faktorlerini organize
eden ve kart hesaplayabilen kisi olarak
tanimlanabilir. Tarimsal girisimcilik ise girisimci
kisinin glcudlr. Bu durumun tarim sektorinin
blylimesinde ve slrdirilebilir  kilinmasinda
onemli bir etkisi vardir (Lans, Verstegen, &
Mulder, 2011; Verhees, Kuipers, & Klopcic, 2011).

Tarim, dinyanin en temel sektorleri arasinda
yer almakta ve bir milyardan fazla insan istihdam
kiiresel  GSYiH'nin  %3'lini
(FAO, 2017). Tirkiye'de

sektorler arasinda carpan etkisinin en yliksek

etmekte olup,

olusturmaktadir ise
sektor olmasi, toplam istihdam icindeki payinin
%19 ve Milli gelire olan katkisi %6.6 oldugu
distnildigiinde tarim sektorli halen 6nemini
korumaktadir (TOB, 2017). Kiresel ve Tirkiye
ekonomisindeki payinin azalmasina ragmen, gida
glivenligi ile glivencesinin artmasi ve temel besin
olmasi

maddelerinin kaynagi acisindan tarim
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isletmelerinin blaylimesi gerekliligi belirmis ve bu

durumun ancak girisimciligin  artirilmasiyla
gerceklesecegi ortaya ¢ikmistir.
Tirkiye’deki  tarimsal isletmelerin  yapisi

incelendiginde %80,7'sinin 100 dekardan kiglk
blyuklak
gorilmektedir (TUIK, 2017). Tarim isletmelerin

isletme gruplarinda  yer aldig

gecimlik aile ve kiglk Olgekli olmalar

isletmelerde yeniliklerin benimsenmesini
zorlagtirmaktadir. Ayrica sermaye devir hizinin
diisiik olmasina ve tasarruf oranlarinin azalmasina
Tirkiye’deki

uluslararasi standartlara goére %99’unun kigik

neden olmaktadir. isletmelerin
Olcekli isletme olmasi isletmelerin risklere karsi
duyarhliklarinin yiksek olmasina, teknolojilerin
kullanilmasinin zorlasmasina, stratejik disinmeye
ve isbirligi olusturmayi engellemektedir. Ayrica
tarim arazilerinin pargali olmasi, kirsal alanlarda
egitim ve sosyal imkanlarin yetersiz olmasi, girdi
maliyetlerinin ylksek olmasi ile kisi basina diisen
gelirin diger sektorlere gore daha disuk olmasi
neticesinde tarim sektérinden diger sektorlere
kaynak transferini hizlandirmaktadir. Bu vyapi
icerisinde tim bu bilesenlerin odak noktasi ise
girisimcilik olarak goérilmektedir. Bu nedenle
tarim sektoérinln yapisal, ekonomik ve cevresel
Ozellikleri gbz oOninde bulunduruldugunda
girisimciligin yayginlastiriimasi zorlu bir slregtir.
bu
da

mikroekonomiktir. Bu nedenle makro diizeydeki

Tarim  sektoriinde slirecteki  sorunlar

makroekonomik olsa ¢6zim  Onerileri
analizler, genel yonlendirme saglamak icin yararli
olsa da tarim isletmelerinin farkli yapilari ve
heterojen Ozellikleri nedeniyle mikro diizeyde
analizlere ihtiya¢ duyulmaktadir. Bu kapsamda
yapilan calismanin temel amaci Konya ilindeki
tarim

isletmelerinin  girisimcilik  dizeylerinin

belirlenerek politika dnerisinden bulunmaktir.
Materyal ve Metot

Calisma kapsaminda birincil veriler, Konya ili

Eregli  icesinde tarimsal Uretim faaliyeti

gerceklestiren 98 isletme ile anket yoluyla
toplanan veriler olup, arastirma kullanilan ikincil

veriler ise Tarim ve Orman Bakanligi, TUIK ve FAO
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gibi istatistik kurumlarinin yani sira konu ile ilgili
ulusal ve uluslararasi alanda yapilmis ¢alismalar,
raporlar, yayinlar ve arastirmalardan
olusmaktadir.

Arastirma bolgesi olan Konya ili Eregli ilgesinde
faaliyet goOsteren tarm

isletmeleri toplam

popllasyonu  olusturmaktadir.  Arastirmanin

belirlenen arazi
dikkate
katsayisinin %75 Uzerinde ¢ikmasindan dolayi
tabakali
kullanilmistir. Bu ydnteme goére belirlenen 98
ile anket yapimistir. Ornek

belirlenmesinde %5 hata payr ve %90 gliven

popllasyonu isletmelerin

geniglikleri alinmis  ve  varyasyon

tesadifi ornekleme yontemi

tarim isletmesi
sinirlar dikkate alinmis ve isletme gruplarina gére
dagilimda Yamane’nin 1967 vyilinda kullandigi
esitlikten yararlanilmistir (Yamane, 1967). Calisma

Cizelge 1. isletme biiyiikliikleri itibariyle rnek sayisi
Table 1. Number of samples by enterprise size

kapsaminda 0-50 dekar arazi sahibi isletmelere
51-150 dekar sahibi
isletmelere orta 6lgekli ve 151-+ dekar arazi sahibi

kiigik  olgekli, arazi
isletmelere ise buylk olgekli isletmeler olarak

tanimlanmistir.

(Z Nh. Sh)?

— 2 2 2
~N2.DZ + % (Nh.Sh2) %= d'/z

n

n: Ornek sayisi,

N: Popilasyondaki isletme sayisi,

Nh: h’inci tabakadaki isletme sayisi,

Sh: h’inci tabakanin varyansi,

d: Popiilasyon ortalamasindan izin verilen hata
payi,

z: Hata oranina gore standart normal dagilim
Tablosundaki z degerini ifade etmektedir.

isletme buyiiklugl | Tabakadaki isletme sayisi | Tabaka varyansi Ortalama
Enterprise size Unit number Standard Mean cv Nh*Sh Nh*(Sh)? n
(decare) of strata (Nh) deviation (Sh)
0-50 2.093 9,99 32,31 30,91 | 20.903,55 208.771,37 8
51-150 2.845 28,41 90,94 31,24 80.821,75 2.296.012,63 32
151-+ 1.820 79,76 243,13 32,8 145.157,27 11.577.271,13 58
Total 6.758 246.883 14.082.055 98

Tarim isletmelerinin yapisi geregi isletme sahibi

yonetici ve girisimci gorevini Ustlenmektedir.

Ancak bu c¢alisma kapsaminda yoneticilik bir
birimin idare edilmesine verilen isim olmakla
birlikte girisimci bazi 6zellikleri kendisinde tasiyan
yoneticilere verilen sifat olarak tanimlanmistir. Bu

nedenle  tarim isletmeleri  yoOneticilerinin
girisimcilik 6zelliklerini ne kadar tasidiklarini
belirlemek icin girisimcilik katsayisi

hesaplanmistir. Bu katsayinin hesaplanmasinda
girisimcinin Ozellikleri bes gruba ayrilmistir (PL De
Wolf & Schoorlemmer, 2007). Calisma alani olan
Konya ili Eregli ilcesinde faaliyet gosteren
isletmelere ait girisimcilik diizeyinin olcllmesi
amaciyla

girisimcilik  katsayisi  hesaplanmistir.

Girisimcilik katsayisi hesaplanirken kullanilan

degiskenler Cizelge 2'de verilmistir. Buna gore
girisimcilik oOzellikleri profesyonellik, yonetim,
firsatcilik, stratejik diisinme ve is birligi yapabilme
adi altinda

bilesenlerine ayrilmistir. Calisma
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kapsaminda girisimcilik katsayisi 1 ile 5 arasinda

Olceklendirilmistir.  Bu  nedenle  ¢alismada
kullanilan bitin degiskenler bu Olcege gore
diizenlenmistir.

ozellikteki

kategorik degiskenler ile olcllmis degiskenler

Calismada nominal ve sirali
kullanilmistir. Ornegin sigorta yapma durumu

nominal veri olarak (sigorta yaptiran:1,
yaptirmayan :0) anket uygulamasinda elde edilmis
olup, egitim, konferans takibi, fuara katilim,
desteklemeler vb. gostergeler de sirali 6zellikteki
kategorik degiskenler olarak elde edilmistir. Fakat
nominal veriler, veri tirleri icerisinde en az
glvenilir olmalari ve bilgi tasimalari nedeniyle
dolayi calisma kapsaminda nominal veriler ordinal
verilere dondstirdlmistar. Bu veriler
donustiralirken likert olcegi dikkate alinmistir.
Ornegin pinomatik ekim makinasi sahip isletmelerin
orani %42.2 olarak belirlenmistir. Bu oran 5’li
likert 2.11 (5x42.2/100)

Olceginde olarak
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hesaplanmistir. Diger bazi gostergelerde ise adet ve egitim gibi gostergeler kullaniimis olup, bu
(deneyim,  karar  vermek, traktor yasl, oranlarin ortalamasinin karsiligi olarak 5’li likert
desteklemeler, Grin cesitliligi) yil, para birimi, Olcegi yardimiyla skorlar hesaplanmistir.

Cizelge 2.Girisimcilik katsayisi degiskenlerine ait skorlar
Table 2. Scores of the variables of entrepreneurship coefficient

Degiskenler (Variables) 1 2 3 4 5
Aile bireylerinin ¢alismasi %
Work of family members% 0-20 21-40 41-60 61-80 81-100
Aniza direk ekim makinasi %
Stubble direct sowing machine% 0-20 21-40 41-60 61-80 81-100
Barinak modernizasyonu %
Shelter modernization% 0-20 21-40 41-60 61-80 81-100
Biyoyakit kullanimi % (Use of biofuels%) 0-20 21-40 41-60 61-80 81-100
Bor¢ /sermaye orani % (Debt / capital ratio%) 0-20 21-40 41-60 61-80 81-100
Daimi isglicli calistirma% (Standing workforce%) 0-20 21-40 41-60 61-80 81-100
Deneyim (yil) (Experience) (years) 10-15 16-20 21-25 26-30 31-+
Desteklemeler (Bin TL) (Supports (Thousand TL)) 1-5 6-10 11-15 16-20 21-+
Diger Ureticilerle is birligi % . ) ) ) )
Collaboration with other Manufacturers% 0-20 21-40 41-60 61-80 81-100
Egitim (Education) Lisans Onlisans Lise Ortaokul ilkokul
Fuara katihm ve Sikhgi (yil) 1 ) 3 4 5
Participation in the fair and its frequency (year)
is bélimi ve uzmanlasma % i i i i i
Department of business and specialization% 0-20 21-40 41-60 61-80 81-100
is planlamasi % (Business planning%) 0-20 21-40 41-60 61-80 81-100
Karar verme (yil) (Decision making (year)) 10-15 16-20 21-25 26-30 31-+
Kayit tutma % (Record keep%) 0-20 21-40 41-60 61-80 81-100
Konferans takibi ve sikligi (yil) 1 ) 3 4 5
Conference tracking and frequency (year)
Kredi kullanma % (Using credit%) 0-20 21-40 41-60 61-80 81-100
Makine ve isgiiciinde yardimlasma %
Machinery and labor force% 0-20 21-40 41-60 61-80 81-100
Ortaga ve kiraya arazi isleme %
Land and lease land processing% 0-20 21-40 41-60 61-80 81-100
Ortalama traktor yasi (Average tractor age) 0-5 6-10 11-15 16-20 20-+
Oz sermaye/pasif orani %  Equity / passive rate% 0-20 21-40 41-60 61-80 81-100
Pinomatik ekim makinesi % Pinomatic sowing machine% 0-20 21-40 41-60 61-80 81-100
Sigorta yaptirma % (Insuarence%) 0-20 21-40 41-60 61-80 81-100
Soguk hava deposu % (Cold storage%) 0-20 21-40 41-60 61-80 81-100
Sorun ¢dzme % (Solve problem %) 0-20 21-40 41-60 61-80 81-100
Sozlesmeli tiretim % (Contracted production%) 0-20 21-40 41-60 61-80 81-100
Sulama sistemleri% (Irrigation systems%) 0-20 21-40 41-60 61-80 81-100
Sulu arazi orani (%) (Aqueous land ratio (%)) 0-20 21-40 41-60 61-80 81-100
Suni tohumlama % (Artificial insemination%) 0-20 21-40 41-60 61-80 81-100
Teknik bilgiye dayali girdi kullanimi % ) ) ) ) )
Technical information based input use% 0-20 21-40 41-60 61-80 81-100
Toprak analizi yaptirma % Soil analysis% 0-20 21-40 41-60 61-80 81-100
Toprak ISlemesiz / azaltilmis tarim %
Non-tillage / Reduced agriculture% 0-20 21-40 41-60 61-80 81-100
Uretim planinda degisiklik yapma % ) ) ) ) )
Modifying the production plan% 0-20 21-40 41-60 61-80 81-100
Uriin cesitliligi (Product variety) 1-2 3-4 5-6 7-8 9-10
Uriin pazarlamasi % (Product marketing%) 0-20 21-40 41-60 61-80 81-100
—— 5
Yabancr isglicll calistirma % 0-20 21-40 41-60 61-80 81-100
Foreign labor%
Yas (yil) (Age (years)) 20-30 31-40 41-50 51-60 61-+
10
Yatirim kararlarll ve hedefleri % 0-20 21-40 41-60 61-80 81-100
Investment decisions and goals%
Yazili ve gorsel yayin takibi %
Written and visual broadcast tracking% 0-20 21-40 41-60 61-80 81-100
Yeni tarim sistemleri %
New agricultural systems% 0-5 6-10 11-15 16-20 21+

Kaynak: Bayramoglu, Karakayaci, and Candemir (2013)
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Bulgular ve Tartisma

kabul edilebilir
diizeyinde firsatlari algilayan ve onlari harekete

Tarimsal  girisimci, risk
geciren, yenilik¢i bir kisilige sahip olan ve Uretim

saglayip
isletmedeki her tirli kari ve zarari Ustlenen kisi

faktorlerinin organizasyonunu

olarak tanimlanmaktadir. Bu nedenle Uretim
faktorlerine girisimcilik dahil edilmistir. Ozellikle
uretim faktorlerinin kullanimi ve organizasyondaki
basarisi isletmenin basarisini artirmasindan dolayi
girisimcilik daha da dnemli hale gelmistir. Ornegin
ayni Uretim faktorlerine ve teknik kosullara sahip
olan 2 isletmenin birbirlerinden gelirlerinin farkli
olmasinin temelinde sahip olduklari girisimcilik ve
dolayisiyla isletmecilik farkliliklari yer almaktadir.
Bu
oneminin niceliksel olarak ifade edilmesi mimkin

kapsamda Uretim faktorlerinin niteliksel
olurken, girisimcilik yetenegini 6lgmek, digerlerine
daha Bu

bolgesinde

gore zordur. nedenle arastirma

yer alan tarim isletmelerinin

girisimcilik duzeylerinin belirlenmesine yonelik

sosyo-ekonomik degiskenler belirlenmis ve bu
yonde
hesaplanmistir. Girisimcilik katsayini hesaplarken

isletmelerin  girisimcilik  katsayilari
ilk belirlenen kriter “profesyonellik” o6zelligidir.
Profesyonellik, bircok degisik tanimla birlikte
Uretim faaliyetlerinde kar elde etmek amaciyla
kaynaklarin rasyonel olarak kullanilarak bir isin
yapilmasina denilmektedir (Bayramoglu et al.,
2013). Tanimdan yola c¢ikarak rasyonellik Gretim
faktorlerini en uygun sekilde kullaniimasini ifade
ettigi gibi bu durum girisimciliginde ayni zamanda
temelini olusturmaktadir. Rasyonel
davranabilmek sadece ekonomik olarak degil ayni
zamanda sosyal olarak da ortaya cikmaktadir.
Nitekim tarim isletmeleri incelenirken sadece
ekonomik degil ayni zamanda sosyo-ekonomik
analizleri bir batln olarak degerlendirilmektedir.
Sosyo-ekonomik analizlerle birlikte Greticilerin
psikolojik ©zelliklerinde ekonomik faaliyetlere
etkisi oldugu bilinmektedir. Bu anlamda Ureticiler
Uzerinde profesyonellik kavrami hem ekonomik

hem de sosyal bir olgu olarak incelenmelidir.

Cizelge 3. isletme biiyiikliiklerine gére profesyonel tecriibe skorlari

Table 3. Professional experience scores by enterprise size

isletme biyikligi (dekar)
Enterprise size (decare)
Kategoriler Degiskenler Gostergeler isletmeler
(Category) (Variables) (Indicators) 0-50 51-150 151-+ ortalamasi
(Average of
enterprises)
Bitkisel ve | Deneyim (Experience) 3.95 4.18 4.75 4.50
hayvansal Karar verme (To decide) 4.23 4.55 4.90 4.73
Uretim becerisi | Kayit tutma (Record keeping) 1.80 2.73 3.25 2.96
(Plan or animal ..
production Degisken ortalamas, 3.33 3.82 4.30 4.06
skills) (Variable averages)
Yas (Age) 3.95 3.52 3.28 3.41
Profesyonel Egitim (Education) 2.18 2.79 3.68 3.27
tecribe Kredi kullanma (Using credits) 4.19 4.07 4.42 4.29
(Professional Teknik bilgiye dayah girdi kullanimi
experience) Teknik beceri (Technical information based input | 3.76 4.14 4.46 4.30
(Technical skills) | usage)
Toprak analizi yaptirma 3.75 3.92 4.27 411
(Soil analysis)
Degisken ortalamas| 3.57 3.69 4.02 3.88
(Variable averages)
Kategori ortalamasi 345 375 416 397
(Category average)

Tarimsal girisimcilerin profesyonellik katsayini
belirlemek icin bitkisel
becerilerinin yani sira teknik becerilerini de ifade
eden sorular yonlendirilmistir (Cizelge 3). Bitkisel
ve hayvansal Uretim becerisinin skoru isletmeler

ve hayvansal (retim
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ortalamasina gére 4.06 olarak belirlenmistir. Bu
deger isletmeler Olgegine gore farklihk arz
etmekle birlikte isletme 6lcegi biylidikce bitkisel
hayvansal yukseldigi
gorilmektedir. isletmelerinde

Uretim becerisinin
Nitekim tarim

ve
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Uretim becerisini etkileyen faktorler olarak
deneyim, karar verme ve kayit tutma esas olarak
alinmaktadir. Bu gostergeler isletme O6lgeginin
blylimesine paralel olarak arttigi gorilmistir.
incelenen isletmelerde teknik beceri ise yas,

egitim, kredi kullanma, teknik bilgiye dayali girdi

kullanimi ve toprak analizi yaptirma
degiskenleriyle Olgulmustir. incelenen
isletmelerde teknik beceri skoru isletmeler

ortalamasina gore 3.88 olarak hesaplanmistir. Bu
skor isletme 6lgeginin blylimesine paralel olarak
arttigr  gortlmektedir. isletmelerinin
Olceginin blylmesiyle birlikte yas ortalamasinin
dustigh ve egitim dizeyinin arttigi anket
sonuglarindan  gorilmektedir.  Ayrica  buyulk
isletmelerin riski daha fazla almasina paralel
olarak kredi kullanimi daha yuksek olmaktadir. Bu
isletmelerde birim alandan veya birim hayvandan
daha da teknik bilgi
kullaniminin etkisinin oldugu belirlenmistir. Blylk
Olgekli isletmelerde diger isletmelere gore toprak
analizi yaptirma orani daha yiksek olarak tespit
edilmis olup bu isletme grubundaki Ureticilerin
kaynaklari daha etkin ve verimli kullandiklar
gorilmektedir. Girisimcilik katsayisinin

Tarim

verim alinmasinda

belirlenmesinde ilk adim olan profesyonellik
bileseninin  genel isletme
ortalamasina gore 3.97 skor olarak belirlenmistir.
Analizler sonucunda buylk olgekli isletmelerin
diger isletmelere gore daha profesyonel
davrandiklari goriilmis olup, isletmelerin girisimci
olmasinda bu kriterin payi ytksektir.

Tarim sektoriinde profesyonellik, bir yatirim
bu
ve

ortalamasi ise

konusunu kendine meslek olarak secen,
derinleserek bilgi
deneyimiyle hayatini kazanan kisidir (Morgil &
Ayan, 2013). Ozellikle tarim sektériiniin cazibeli

konuda o alandaki

bir meslek hale gelmesinde profesyonelligin
onemi  son derece  ylksektir. Nitekim
profesyonellik, tarim sektoriindeki mesleki

standartlarin belirlenmesi agisindan ve (retim
faaliyetlerinde  kalite, karlihgin
yikselmesinde temel arasinda yer
almaktadir. Profesyonelligin sirdrilebilir olarak
saglanmasi icin ise meslegin bilimsel ve teknik
yonleri  cercevesinde arastirmaci  olabilme,
yenilikgi, risk alabilen, otonom ve 6grenmeye acik

verim ve

nitelikler

239

bulunma o0zelliklerine sahip olunmasi gereklidir.
Bu sayede tarim sektorinde profesyonelligin
birlikte isletme topluma
saglanan fayda maksimize edilmis olacaktir.
(Pieter De Wolf, Schoorlemmer, & Rudmann,
2007; McElwee, 2005; J Pyysidinen & Vesala,
2007).

Girisimcilik katsayini belirlemede kullanilan
ikinci ozellik ise “yonetim”dir (Cizelge 4). Tarim
isletmelerinde ydnetim amaglari
dogrultusunda isletme ici veya isletmeler arasi is
birligi yapmak, isletme icinde gorev dagihmi
yaparak hedefler dogrultusunda ¢alismaktir.
Tarim isletmelerinde ailenin yasam alani ile giftlik

kazanilmasiyla ve

ise, temel

bitlnlesmis durumdadir. Nitekim tarim
isletmelerinde yonetici ile is¢ci ayni kisiden
olusmaktadir. Bu durum tarim igletmelerini

yonetim acisindan diger isletmelere gore farkhlik
gostermesine neden olmaktadir.
isletmelerinde de yonetim fonksiyonuna ihtiyac
duyulmakta olup, gerekli zamanlarda miidahale
edilmesi gerekmektedir. Bu nedenle tarim
isletmelerinde yonetim tecribesini etkileyen
degiskenler olarak; “Finansal Yonetim Becerisi”,
“Insan Kaynaklari Yénetim Becerisi” ve “Genel

Fakat tarim

Planlama Becerisi” olarak belirlenmistir.

Yonetim Becerisinin genel ortalamasinin skoru
3.96 olarak belirlenmistir. Nitekim daha o6nce
bolgede yapilan calismalardan daha yiksek bir
skor hesaplanmistir. Bu durum Eregli ilgesindeki
girisimcilerin yonetim faaliyetleri
daha tecrubeli olduklarini ve kaynaklari daha etkin
kullandiklarini gostermektedir(Bayramoglu et al.,
2013). kit
kaynaklarin bir araya getirilerek etkin kullanilmasi
teknigi olarak ifade edilmektedir. Bu nedenle
isletme yoneticisinin basarisi kit kaynaklari
kullanma etkinligine baglidir. Ozellikle literatiirde
yoneticilik dogustan  geldigine
yonelik yanlis algilar olsa da yoneticilik sonradan
egitimlerle  6grenebilecek bir Bu
kapsamda isletmedeki (riinler hakkinda teknik
bilgi, iyi bir iletisim kurma, motivasyon saglama,
yonetim tekniklerine sahip olma ve yeteneklerini
ortaya cikaracak egitim faaliyetlerinin
diizenlenmesi yonetim becerisinin
gelistirilmesinde son derece 6nemlidir.

bakimindan

Tarim isletmelerinde  yodnetim,

ozelliklerinin

olgudur.
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Cizelge 4. isletme biiyiikliiklerine gére yénetim tecriibe skorlari

Table 4. Management experience scores by enterprise size

isletme buyiikliigi (dekar)
Enterprise size(decare)
Kategoriler Degiskenler Gostergeler isletmeler
Cat Variabl Indicat
ategory ariables ndicators 0-50 51-150 151+ ortalamasi
Average of
enterprises
Borg /sermaye orani %
' (Debt / capital ratio%) 4.18 4.32 4.56 4.45
Finansal Kredi kullanma
ybnetim becerisi . . 4.19 4.07 4.42 4.29
. . (Using credits)
(Financial Desteklemeler (Bin TL)
management 4.70 4.79 4.95 4.88
skills) (Supports(Thousand TL))
Degisken ortalamasi 436 439 4.64 4.54
(Variable averages)
Yas (Age) 3.95 3.52 3.28 3.41
Egitim (Education) 2.18 2.79 3.68 3.27
insan kaynaklari | Aile bireylerinin ¢alismasi
. 4.20 4.17 3.95 4.04
Yonetim ybnetim becerisi | (Study of family members)
tecriibesi (Human Yaba.na isglcu calstirma 590 590 3.49 319
(Management resource Foreign labor
experience) management Daimi isgticti cahstirma
. 1.4 2. 4.2 .
skills) (Permanent workforce) 3 % > 3.60
Degisken ortalamasi 2.79 3.27 3.73 3.50
(Variable averages)
Kayit tutma
. 1.80 2.73 3.25 2.96
Genel Planlama | (Record keeping)
Becerisi Karar verme
. 4.23 4.55 4.90 4,73
(General (To decide)
Planning Skill Si
anning Skills) Degl?'ken ortalamasi 3.02 3.64 4.08 3.85
(Variable averages)
Kategori ortalamasi 339 3.77 415 3.96
Category average

Girisimciligin katsayini belirlemede kullanilan

bir diger kategori ise “firsat tecrlibesi”dir. Firsat

tecrlibesi ise is firsatlarinin farkindalig, tehditlerin
farkindaligi, yenilikcilik ve risk yonetim becerisi
olarak alt bilesenlerden olusmaktadir. is firsatlarin
farkindaliginin skoru isletmeler ortalamasina gore
3.48 olarak belirlenmistir (Cizelge 5). Tarimda
ozellikle toprak islemesiz veya azaltilmis toprak
isleme, organik veya iyi tarim ile Gretim planinda
degisiklik
yararlanmak girisimciligin

tarimda firsatlardan
bir Bu
anlamda isletme 6lgeklerine goére bu gostergelerin

yaparak
getirisidir.
skorlari yilkselmekte olup buyilik isletmelerin
tarimdaki firsatlara karsi farkindaliklarinin yiksek
oldugu tespit edilmistir.

Tarimsal Uretim risk ve belirsizliklerin yogun
oldugu bir faaliyettir. Bu anlamda lretimde bircok
tehditin

Girisimciler olusan bu tehditlere karsi bir dizi

olmasi  girisimciligi  etkilemektedir.
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onlemler almasi gerekir ki isletmeler ancak bu
Bu
kapsamda (retici yasi ve deneyim, olusan bu

durumda slrdirilebilir  olabilmektedir.
tehditlere karsi farkindalik agisindan onemlidir.
Ayrica sozlesmeli Gretim yapilmasi, risklere karsi
sigorta yapilmasi veya urin gesitliligin saglanmasi
ile riskin paylastiriimasi gibi 6nlemler alinarak
tehditlere karsi farkindalik olusturulmaktadir.
tehditlere

farkindaliginin skoru 3.74 olarak belirlenmistir.

Girisimcilerin olusan karsi

Firsat tecrlibesinin bir diger bileseni olan risk

yonetim becerisi incelenen isletmelerde 3.89

olarak hesaplanmistir. Sonuglara goére biuyik

Olcekli isletmelerin risk yonetim becerilerinin

daha yiliksek oldugu belirlenmistir. Clink(i buylk
Olcekli isletmelerde sigorta yaptirma orani ve risk
algist daha vyiksektir. Ayrica bu isletmelerde

Uretim cesitliliginin ~ saglanmasinda  risklerin

paylasiilmasi agisindan énemlidir.
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Cizelge 5. isletme biyiikliiklerine gore firsat tecriibe skorlari
Table 5. Opportunity experience scores by enterprise size

isletme buyukligi (dekar)
Enterprise size(decare)

Kategoriler Degiskenler Gostergeler Isletmeler
Category Variables Indicators ortalamasi
0-50 51-150 | 151-+ Average of
enterprises
Toprak islemesiz/ azaltilmis Tarim 2.15 324 3.78 3.47
s firsatlaninin Soil-free / reduced agriculture ) ) ) )
farkindalig) Organik veya iyi tarim yapma 392 | 418 | 456 4.38
R L Organic or good farming
ecognising Uretim planinda degisiklik yapma
business m P gisikiik yap 2.00 2.00 3.00 2.59
opportunity /l;ﬂovc.i/fkymg theI production plan
egisken ortalamasi
Variable averages 2.69 3.14 3.78 3.48
Yas (Age) 3.95 3.52 3.28 341
Deneyim 323 | 315 | 3.89 3.59
Experience
Uretim planinda degisiklik yapma
N Modifying the production plan 2.46 3.75 4.34 3.99
Tehditlerin Sozlesmeli Giretim
farkindaligs 3 . 2.96 3.59 4.24 3.92
Contract manufacturing
Awareness  of Sigort t
threats \gorta yaptirma 1.78 3.14 3.93 3.50
Insurance
Uriin gesitliligi
Product variety 2.75 3.82 4.26 3.99
Degisken ortalamasi
Variable averages 2.86 3.5 3.99 3.74
Yas (Age) 3.95 3.52 3.28 341
Egitim (Education) 3.23 3.15 3.89 3.59
Toprak islemesiz/ azaltilmis tarim
Soil-free / reduced agriculture 215 3.24 3.78 347
Sulama sistemleri 342 | 398 | 446 4.22
Irrigation systems
Firsat Ortalama traktor yasi 1.86 2.95 3.78 335
tecribesi Average tractor age ) ) ) ’
Opportunity Barinak modernizasyonu % 2.95 3.49 4.21 3.87
experience Shelter modernization ) ) ) )
Suni tohumlama
Yenilikgilik Artificial insemination 4.49 4.82 4.95 4.87
innovation skills | Soguk hava deposu
Cold storage 1.75 2.23 2.85 2.56
Biyoyakit kullanimi
Use of biofuels 1.05 1.85 2.23 2.01
Pinomatik ekim makinesi 285 | 326 | 3.73 3.50
Pinomatic sowing machine
Aniza direk ekim makinasi
Stubble direct sowing machine 1.42 1.89 232 211
Yeni tarim sistemleri %
New agricultural systems 1.76 2.18 2.95 2.6
Degisken ortalamas 2.57 3.05 | 3.54 3.3
Variable averages
Yas (Age) 3.95 3.52 3.28 3.41
Deneyim (Experience) 3.23 3.15 3.89 3.59
Karar verme (To decide) 4.23 4.55 4.9 4.73
Risk yOnetim | Sigorta yaptirma
becerisi Insurance 1.78 3.14 3.93 3.50
Risk Toprak analizi yaptirma
management .?oi/ analysis 3.75 3.92 4.27 411
skills Uriin cesitliligi 2.75 382 | 4.6 3.99
Product variety
Degisken ortalamasi 3.28 368 | 4.09 3.89
Variable averages
Kategori ortalamasi 785 334 385 3.60
Category average
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Cizelge 6. isletme biyiikliiklerine gore stratejik tecriibe skorlar
Table 6. Strategic experience scores by enterprise size

isletme buyiiklugi (dekar)
Enterprise size(decare)

Kategoriler Degiskenler Gostergeler isletmeler
Cat Variabl Indicat
ategory ariables ndicators 0-50 | 51-150 | 151+ ortalamasi
Average of
enterprises
Yas (Age) 3.95 3.52 3.28 3.41
Egitim (Education) 323 | 3.15 3.89 3.59
izleme ve Konferans takibi \./e stkligs 2.86 2.95 3.11 3.04
. . Conference tracking and frequency
degerlendirme Fuara katilim ve sikhg
becerisi a katllimve sl -~ 395 | 433 | 478 4.57
. Participation in the fair and its frequency
Monitoring  and Vazl Sreel takibi
evaluation skills | Y22 V& BOrs€Tyayin taxioi , 245 | 352 | 418 3.82
Written and visual broadcast tracking
Degisken ortalamas| 329 | 349 | 385 3.69
Variable averages
Yas (Age) 3.95 3.52 3.28 341
Karar verme (To decide) 4.23 4.55 4.90 473
Toprak islemesiz/ azaltilmig tarim
2.1 .24 7 47
Stratejik karar | Soil-free / reduced agriculture > 3 3.78 3
alma ve planlama | Biyoyakit kullanimi
1. 1. 2.2 2.01
Stratejik becerisi Use of biofuels 05 85 3 0
tecrube. Stratleg/c decision Toprak ana.I|2| yaptirma 3.75 3.92 4.97 411
Strategic making and | Soil analysis
j lanning skills Ureti Sisikli
experience p g Uretl.m .planlnda deg|§|.kI|k yapma 546 375 434 3.99
Modifying the production plan
Degisken ortalamas| 293 | 3.47 | 3.80 3.62
Variable averages
Karar verme
To decide 4.23 4.55 4.90 4.73
Egitim (Education) 3.23 3.15 3.89 3.59
Hedef belirleme lKJe:z: tutmaI (Record keeping) 1.80 2.73 3.25 2.96
becerisi SN 356 | 418 | 4.49 431
. . Product marketing
Goal setting skills Yat ” | hedefler
atirim kararjari ve hederiert 242 | 318 | 3.95 3.57
Investment decisions and targets
Degisken ortalamas| 305 | 356 | 4.10 3.83
Variable averages
Kategori ortalamasi 3.0 351 301 371

Category average

Firsat tecriibesini olusturan bir diger bilesen ise
yenilikgiliktir. Yenilikgilik, girisimciligi olusturan en

onemli faktorlerden birisidir. Girisimci kisinin
yenilikleri  benimseme glcli daima vyiksek
olmalidir. Girisimci kisi de yenilikci olmayi

etkileyen bazi gostergeler vardir. Bu gostergeler
Cizelge 5’te gosterilmekte olup vyenilikgiligin
3.30 olarak
belirlenmistir. Ozellikle incelenen kiigiik 6lcekli

isletmeler ortalamasinin  skoru
isletmelerde pinomatik ekim makinasi, aniza direk
ekim makinasi ve soguk hava deposu gibi yenilikci
Uretim faaliyetlerinin  kullanilamamasi  skoru
etkilemektedir.

Genel ortalama itibariyle firsat tecriibesinin

242

skoru 3.60 olarak tespit edilmistir. Bu oran kiiguk

Olgekli isletmelerde 3.28 skor,
3.34

isletmelerde 3.85 skor olarak belirlenmistir. Tarim

orta Olgekli

isletmelerde skor ve blylk Olgekli

isletmelerinde Ozellikle girisimcilik firsatlari,
olasiliklari ve olaylari iyi degerlendirmek ile ortaya
¢ikmaktadir. Girisimcilerin sektordeki firsatlar
fark edebilmesi icin ekosistem icerisinde yer alan
tim  aktorler ile iletisim halinde olmasi
Nitekim

isletmenin gelecegi

gerekmektedir. firsatlarinin ~ dogru

anlasiimasi acisindan son
derece oOnemlidir. Bunun vyani sira sektordeki
teknolojik egilimler, rekabet seviyesi ve yasal
diizenlemeler firsatlar

yeni ortaya
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Bu nedenle de tarim

sektérinde girisimcilerin  6ncelikle sektordeki

cikarabilmektedir.

firsatlari  degerlendirecek bir analize ihtiyag
duymaktadir. Buradaki analiz daha g¢ok Uretilecek
drinlerin tanimlanmasi, is planinin yapilmasi,
firsatlarin gercege donistiiriilmesi ve gerekli olan
finansman kaynaklarinin belirlenmesini
icermektedir.

Girisimciligin  dordiinci  6zelligi  “stratejik
tecrlibe” olarak belirlenmistir. Bu 6zellik izleme ve
degerlendirme, stratejik karar alma ile planlama
ve hedef belirleme olarak U¢ degisken olarak
incelenmistir (Cizelge 6).

izleme ve degerlendirme degiskeni icerisinde
isletmelerin tarimdaki yeniliklerin ve
degisikliklerin takip edilebilmesi ve bunu etkileyen
dikkate

girisimcilerin yenilikleri takip etme en 6nemli

degiskenler alinmustir. Tarimsal
kaynaklar fuar, konferans veya tarla glinleri gibi
etkinliklerdir. Bu nedenle bu etkinliklerin takip
edilmesi girisimciligi artiran 6nemli faktorlerdir.
Bu

degiskeninin skoru 3.69 olup, bu durum isletme

kapsamda izleme ve degerlendirme
Olgeklerine artis gostermektedir. Stratejik tecriibe
kategorisinin altinda yer alan bir diger degisken
ise stratejik karar almadir. Tarim isletmelerinde
stratejik karar alma becerisinin belirlemeye
yonelik farkh gostergeler kullanilmis olup, tarim
sektériinde yenilikleri  kullanan isletmelerin
girisimci olduklari belirlenmistir. Nitekim toprak
islemesiz veya azaltilmis toprak isleme yontemini
kullanan isletmelerle birlikte biyoyakit kullanan
isletmelerin yenilik¢i olduklari ifade edilmektedir.
Ayrica karar alma becerisinin belirlenmesi en
onemli 2 gosterge, toprak analizi yaptirma ve
bu

isletmelerde girisimcilik dizeyini

Uretim planinda degisiklik yapma olup,
yontemlerin
arttirdigi gorilmustir.

Tarim isletmelerinde strdurdlebilirligin
saglanmasinda isbirligi son derece onemlidir. Bu
bir

Tarim

nedenle girisimcilik icin belirlenen diger

kategori ise  “isbirligi tecrlbesi”dir.

isletmelerinde isbirliginin olclilmesinde 3 farkh
dlgek kullanilmis olup, bunlar; “Diger Ureticilerle
isbirligi Becerisi”, “Takim Calismasi Becerisi”,

“Liderlik  Becerisi”dir.  Tarim isletmelerinin
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sermayelerinin yeterli olmamasi isletmeler arasi
ishirliginin olusturulmasini gerektirirken, tarim

isletmelerinde sahip olunan oOzellikle alet
ekipmanlari sosyal stati olarak degerlendirilmesi
bu durumu engellemektedir. Oysa ki, tarm
isletmeleri arasinda ortaga ve kiraya tutulan arazi
ile birlikte ortak makine kullaniminin
ishirligi

sosyal sermaye acisindan da 6nemlidir. Bunun

miktari
yayginlastiriimasi kiltlrindn olusmasi
yani sira isletme olgeklerinin kiiglik olmasina bagh
olarak, liretim faaliyetlerini gergeklestirirken daha
planl ve uzmanlasmaya yonelik Gretim yapilmasi
Glnku,
isletme yoneticilerinin rasyonel karar almasindan

surdardlebilirlik  agisindan  dnemlidir.
en onemli faktor planlama ve uzmanlasma olup,
isletme icerisinde ancak dogru ve gergek bilgiler
ile Uretim faaliyetleri planlanmaktadir. Bu nedenle de
tarim isletmelerinde muhasebe bilgi sistemlerinin
olusmasi acisindan isbirligi tecrtbesinin ayri bir
dnemi vardir. isbirligini etkileyen bir degisken ise
karakteristik
yapisindan dolayi risklerin ve belirsizliklerin fazla

liderlik becerisi olup, tarimin
olmasi yonetimsel sorunlarin olusmasina neden
olmaktadir. Yapilan galisma ile birlikte isbirligi
tecriibe katsayisi Cizelge 7'de gosterilmistir. Buna
gore isbirligi tecribesinin kategori ortalamasi 3.52
olarak hesaplanmistir.

Tarim isletmelerinde inovasyon ve girisimciligin
gelismesinde isbirliginin 6nemli bir etkisi vardir
& 2004).

isletmelerinde isbirligini saglanmasi sadece yeni

(Andersson Karlsson, Tarim
teknolojilerinin kullanilmasini degil, ayni zamanda
isletmeleri etkileyebilecek ileri teknolojileri yaratma
metotlarinin  6grenilmesini de saglamaktadir. Bu

nedenle isletmelerde isbirliginin etkin kullanimi

isletmenin daha hizlh  bir sekilde yliksek
performansli bir yapiya kavusmasini saglayacaktir.
Tarim isletmelerinde girisimcilik dlzeyi 5

bilesene ayrilarak incelenmistir. Belirlenen bu

bilesenlerin ayri ayri skorlari hesaplanmis ve
girisimcilik katsayisi 3.75 olarak bulunmustur. Bu
deger blylk o6lcekli isletmelerde 3.95, orta olgekli
isletmelerde 3.54 ve kiiclk Olgekli isletmelerde ise
3.17 olarak belirlenmistir (Cizelge 8). Elde edilen
bu skorlara goére isletme bayukliklerinin artmasi

ile girisimcilik katsayisi artmaktadir.
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Cizelge 7. isletme biyiikliiklerine gore is birligi tecriibe skorlari
Table 7. Collaboration experience scores by enterprise size

isletme buyiikliigi (dekar)
Enterprise size(decare)
Kategoriler Degiskenler Gostergeler isletmeler
Cat Variabl Indicat
ategory ariables ndicators 0-50 51-150 151-+ ortalamasi
Average of
enterprises
Ortaga ve kiraya arazi isleme
4.11 4.02 4.2 4.1
. (Land and leased land processing) 0 9 9
Diger Makine ve isgliciinde yardimlagma
dreticilerle i > Ve lse yardimias 2.49 2.87 3.23 3.05
L. .. | (Machinery and labor aids)
birligi becerisi — —
(Skills to co- Diger ureticilerle is birligi
.., | (Cooperation with other 2.36 2.73 2.96 2.84
operate  with
manufacturers)
other farmers) Deisk tal
eglsken ortalamast 2.99 3.21 3.49 3.36
(Variable averages)
Yas (Age) 3.95 3.52 3.28 3.41
Egitim (Education) 2.18 2.79 3.68 3.27
isbirlizi Takim is bdlimi ve uzmanlasma
3 |r‘!g| . Calismasi (Department of business and 1.49 2.23 2.69 2.44
Tecrlbesi . C
. Becerisi specialization)
(Collaboration . -
Experience) (Team-Working | Is planlamasi 246 3.67 415 336
P Skills) (Business planning) ) ' ' '
Degisken ortalamas| 2.52 3.05|  3.45 3.24
(Variable averages)
Yas (Age) 3.95 3.52 3.28 341
Karar verme (To Decide) 4.23 4.55 4.90 4.73
Liderlik Becerisi | Deneyim (Experience) 3.23 3.15 3.89 3.59
(Leadership Sorun ¢ézme
Skills) (Solve problem) 3.48 3.91 4.34 4.13
Deg|§ken ortalamasi 3.72 3.78 4.10 3.97
(Variable averages)
Kategori ortalamasi 3.08 3.35 3.68 3.5
(Category average)

Cizelge 8. Tarim isletmelerinin girisimcilik katsayisi
Table 8. Entrepreneurial coefficient of agricultural enterprises

isletme biyikligi (dekar)
Enterprise size(decare)
0-50 51-150 151+ Isletmeler ortalamfa5|
(Average of enterprises)
Profesyonel tecriibe
4 7 4.1 .97
(Professional skills) 3.45 3.75 6 3.9
Yonetim tecriibesi
. 77 4.1 .

(Management skills) 3.39 3 > 3.96
Firsat tecriibesi

2.85 3.34 3.85 3.60
(Opportunity skills)
Stratejik tecriibe

3.09 3.51 3.91 3.71
(Strategic skills)
isbirligi tecriibesi

3.08 3.35 3.68 3.52
(Co-operation skills)
Genel ortalama 3.17 3.54 3.95 3.75
(Overall average)

Arastirma sonucunda profesyonel, ybnetim,

firsat, stratejik ve is  birligi tecribesinin

saglanmasinin isletme basarisi Gzerindeki etkisi
ylksektir. Nitekim bu becerilerin isletme 6lcegine
gore skorlari hesaplanmis ve isletme 0&lgeginin
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blylimesiyle bu tecribe katsayilarinin arttig
Bu
calismalarda da gorilmektedir. Benzer sekilde,

gorilmektedir. durum vyapilan diger

Mandam (2010) Nijerya'da motivasyon eksikligi,
finansman eksikligi, yetersiz yonetim becerileri,



Bayramodglu ve Agizan, 2019. Harran Tarim ve Gida Bilimleri Dergisi, 23(2): 234-246

yetersiz altyapi ve vergilendirme hem gencleri
hem de hanehalki giftgilerinin girisimciligini
(2010)
yetersiz kredi kaynaklarinin, distk verimliligin,

engelledigini belirlemistir. Duniya ise
tarimsal girdi fiyatlarinin yiiksek olmasi ve yeterli
sermayeye sahip olamamalari gibi faktorlerin
girisimciligin sinirlanmasina neden oldugunu ifade

etmigtir.

Sonuglar

Girisimciligin hem gelismis hem de gelismekte
olan ulkelerde istihdam yaratmada ve ekonomik
kalkinmada o6nemli katkilari vardir. Girisimcilik
Uretim yontemleri ve slreglerine inovasyon
yoluyla donisim getirmek icin bir arac olarak
giderek daha fazla taninmakta, tarim ve diger

endustrilerine daha fazla verimlilik getirecegine

inanilmaktadir. Arastirma sonucu, girisimcilik
faaliyetlerini destekleyen bir ortamin tesvik
edilmesi durumunda girisimciligin

gelistirilebilecegini gostermistir. Ayrica, tarimsal
sosyal
kadar
ilerlemedigi de kabul edilmistir. Bugline kadar,

girisimcilik  alanindaki  arastirmanin

bilimlerin  diger alanlarinda oldugu

tarimsal bir ortamda girisimci performansina

odaklanan bilimsel olarak yayinlanmis higbir
model bulunmamaktadir. Girisimcilik odakli tarim
uygulamalarini tesvik etmek, tarim sektoriindeki
zorluklara potansiyel olarak bir ¢6zim saglamak
icin boyle bir modele ihtiya¢ vardir. Girisimcilik
modelinin ilk agamasinda ise mevcut potansiyelin
belirlenmesi yer almaktadir. Bu amaca yonelik

olarak calisma kapsaminda hazirlanan girisimcilik

indeksi ile girisimciligin mevcut potansiyeli
belirlenmis olup girisimcilik katsayisi
olusturulmustur. Bu katsayilar profesyonellik,

yonetim, firsat, stratejik ve isbirligi bilesenleri
altinda belirlenmistir. Buna gore girisimcilik diizeyi
5 puan lzerinden 3.75 skor olarak belirlenmis
olup, bu oranin Uzerinde yer alan isletmeler
olarak Calisma

girisimci nitelendirilmistir.

kapsaminda isletmelerin %47.95’inin girisimci
olduklari belirlenmistir. Bu durum isletmelerin
sahip oldugu girisimci 6zelliklerinin daha ¢ok agiga

¢ikmasi gerektigini ortaya koymaktadir. Nitekim
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kiiresel rekabet ortaminda ancak rakiplerine

Ustlnlik saglayan isletmeler olarak

Bu
girisimcilerin

basarili

degerlendirilmektedir. sonucun elde

edilebilmesi igin ise yeniden
yapilandirilmasina ve var olan girisimciligin ortaya
¢ikarilmasi gerekmektedir.

Girisimciligin ~ yapilandirimasi  ve  ortaya
cikarilmasi ise ancak olusturulacak olan girisimcilik
modeli ile miimkiin olacaktir. Onerilen girisimcilik
modelinin ikinci asamasi yerel giglerin dinamigine
dayanmakta almaktadir.

ve girisimciyi esas

Modele gore devlet piyasa glglerini uyarma
yoniunde politikalar izlemeli ve beseri yatirimlara
onem vermelidir. Beseri yatirrmin temelini egitim
ve politikalarin temel aktorlerini ise girisimciler
olusturmaktadir. Devlet altyapiya son derece
onem vermeli, cazibe merkezleri anlayisi klasik
anlayistan farkli olmali ve daha ¢ok saglik, egitim,
glvenlik seklinde hizmetlerin dagitildigi merkezler
olarak dustinilmelidir. Onerilen modele gbére,
Ozellestirmeye genel c¢erceveden bakilmali ve

piyasa mekanizmasini uyaracak, tekellesmeyi

Onleyecek, verimliligi artiracak sekilde
Aksi takdirde,

ozellestirmeler bazi

Ozellestirme yapilmahdir. ozel
rantlar
Nitekim

daha once Tiirkiye’de tarim sektoriinde yapilan

tekeller yaratan

olusturmaktan oteye gidemeyecektir.

Ozellestirmeler incelendiginde basarili 6rneklerin
sayisi az olmakla birlikte, bu isletmelerin hem
istihdamda de
Ozellestirmeden sonra diislise gectigi gorilmustir.

hem uretimdeki  paylar

Bu nedenle yoresel girisimcilere sermaye destegi

saglanarak Ozellestirmeden olumlu sonuglar
alinabilecektir.

Modelin  lg¢linci asamasi  olan tarimsal
girisimcilik  ekosisteminin  olusturulmasi  ve

gliclendirilmesi, girisimcilere bilgi sunacak, ulusal
ve uluslararasi kaynaklari aktaracak, proje stoku
Onerecek yerel kalkinma orgutlerini olusturacaktir.
Bu
biirokratlarindan degil,

orgitlerin  sadece  merkezi  Grgitin

katilimla olusmasi ve
performans ilkelerine gobre calisabilen 6zerk
orgltler olmasi istenmektedir. D6rdiincii asama
olarak dislintlen kalkinmanin finansmani igin
biitceye dayali merkezi bir fonun olusturulmasi,
dis kredilerden

kaynaklardan  saglanacak
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yararlanilmasi ve ©6zel finansal kurumlarin
yonlendirilmesi planlanmaktadir. Bu agsamada son
yillarda gesitli kurum ve kuruluslar tarafindan bu
durumun gerceklestiriimesine ragmen, Ureticilere
bu kaynaklarin ulastiriimasina yonelik iletisimin
ciftci-Universite-6zel sektor-devlet ekosisteminde
olusturulmasi gerekmektedir. Son olarak mevcut
tesvik sisteminde koklu bir degisiklik yapiimasi ve
boylece basit,

uygulanabilir ve etkin olmasi saglanmalidir.

tesviklerin son derece agik,

Genel olarak o6nerilen girisimcilik modeli
benimsenirse, ortaya konulan belirli kriterlere
uyum saglayanlar bolge ve sektor ayirt etmeksizin
tesviklerden yararlanabilecektir. Bu model ile var
olan girisimciligin ortaya c¢ikarilmasi saglanmis
olacaktir. Ayrica olusturulan indeks ile birlikte

farkli bolgelerdeki tarim isletmelerinde girisimcilik

diizeylerinin hesaplanabilmesi ve
karsilastiriimasina imkan saglanmis olacaktir.
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Stearoyl-CoA Desaturase (SCD) proteini lipit
metabolizmasinda o6nemli
enzimi (EC 1.14.19.1) yag asidi metabolizmasinda
anahtar bir enzimdir ve 6zellikle, doymus yag asidi

0z

Bu calismada, Hereford irki sigir populasyonunda Stearoyl CoA Desaturase (SCD) gen
polimorfizmi belirlenmistir. SCD geni ekson V bolgesi gen dizi bilgilerine gore A702G, T762C ve
C878T tek niikleotid polimorfizmleri (SNP) tespit edilmistir. A702G bolgesinde AA, AG ve GG
genotiplerinin frekanslari sirasiyla; %20.69, 44.83 ve 34.45, T762C bolgesinde TT, TC ve CC
genotiplerinin frekanslari sirasiyla; %13.79, 62.07 ve 24.14, C878T bolgesinde CC, CT ve TT
genotiplerinin frekanslari sirasiyla; %44.83, 31.03 ve 24.14 olarak hesaplanmistir. Bununla
beraber, A702G bdlgesinde A ve G allel frekanslari 0.431 ve 0.569, T762C bolgesinde T ve C
allel frekanslari 0.448 ve 0.552, C878T bolgesinde C ve T allel frekanslari 0.603 ve 0.397'dir.
Ayrica ilgili SNP’ler bakimindan populasyonun Hardy-Weinberg dengesinde olmadigi
belirlenmistir (P>0.05).

Anahtar Kelimeler: Hereford, Stearoyl CoA Desaturase geni, Polimorfizm

ABSTRACT

In this study, Stearoyl CoA Desaturase (SCD) gene polymorphism was determined in Hereford
cattle breed. A702G, T762C and C878T single nikleotid polymorfphisms (SNPs) have been
identified based on DNA sequence information of exon V region in SCD gene. AA, AG and GG
genotype frequencies were 20.69%, 44.83% and 34.45% in A702G region, and TT, TC and CC
genotype frequencies were 13.79%, 62.07% and 24.14% T762C region, and CC, CT and TT
genotype frequencies were %44.83, 31.03 and 24.14 in C878T region, respectively. In addition,
A and G allele frequencies were 0.431 and 0.569 in A702G region, T and C allele frequencies
were 0.448 and 0.552 in T762C region, and C and T allele frequencies were 0.603 and 0.397 in
C878T region, respectively. In addition, it was found that the population was not at Hardy-
Weinberg equilibrium in terms of related SNP genotypes.

Key Words: Hereford, Stearoyl CoA Desaturase gene, Polymorphisms

26. kromozom Ulizerinde bulunmaktadir. Sigir SCD
geni 10.373 baz cifti (b¢) uzunlugunda olup 4

icermektedir (Gen ID: 280924,
21137945-21148317). SCD
meydana gelen

ekzon bolge

role sahiptir. SCD Lokasyon: gen

polimorfizmi sonucu enzim

aktivitesindeki  degisikliklerin  sttin icindeki

stearik asitten doymamis yag asidi oleik asidi
sentezler. Sigirlarda SCD proteini (NP_776384)
359 amino asitten olusmaktadir ve SCD proteini
SCD geni tarafindan kodlanir. SCD geni sigirlarda

247

diyetten bagimsiz Konjuge Linoleik Asit (KLA)

iceriginin farklihgina sebep oldugu

belirtiimektedir. Ayrica SCD gen polimorfizminin
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et, siit, yag asit bilesimine etki ettigi one
surdlmastir (Milanesi ve ark., 2007). KLA; 18
karbon atomu ile gift bag ihtiva eden ve esansiyel
bir omega-6 yag asidini alan, baglanmis hale gelen
linoleik asidin fazla sayidaki geometrik ve
pozisyonel izomerlerin karisimi olarak ifade edilen
ortak bir terimdir. KLA igindeki birlesmis olan gift
bag, karbon zincirlerinde, 9 ve 10, 11 ve 12, 12 ve
12 veya 11 ve 13. pozisyonda ve birbirinden farkli
cis-trans konfiglirasyonlarinda degisik izomerler
seklinde bulunabilir (Bolikbasi ve ark., 2005;
2007). Satte KLA igerigi

degisiklikleri tarafindan guglu bir sekilde etkilenir:

Kéknaroglu, diyet
otlatmak, ¢im yedirmek, bitki ve balik yagindan
olusan diyet eklemeleri daha yiiksek KLA icerigine
sebep olmaktadir (Stockdale ve ark., 2003; Loor
ve ark., 2003). Sutln KLA igerigindeki diyetten
bagimsiz degisikliklerin SCD aktivitelerinden ve
SCD geninin polimorfizminden kaynaklandigi
2002). Yakin

zamandaki bir calismada SCD gen polimorfizmi,

belirtilmistir (Peterson ve ark.,
SCD aktivitesi ve yagh asit bilesimleri arasinda bir
iliski oldugu gosterilmistir (Conte ve ark., 2006).

SCD’nin SCD1 ve SCD5 olmak (zere iki adet
izoformu sigirlarda belirlenmistir. SCD1 en ¢ok
MmRNA miktarinda, meme dokusu ve adipozda
rastlanmasina karsin ¢ok farkli dokularda da
ifadelenmistir. SCD5 ise en fazla beyin dokusunda
ifadelendirilmistir (Chung ve ark., 2000).

Sigir SCD1 geni 17088 bg¢ bulyuklGglindedir
(Gen Bankasi giris no:AY241932), (Tanuguchi ve
ark., 2004). SCD1 geni 5.eksonda A702G, T762C ve
C878T olmak Uzere 3 adet tek nikleotid
polimorfizmi’ne (SNP) rastlanmistir. SCD1 geni ile
sigirlarda sirt ve iskelet kasinda mermerlesme

derecesi, tekli doymamis yag asidi ve KLA
miktarlari arasinda pozitif bir iliski oldugu
bildirilmektedir (Tanuguchi ve ark., 2004;

Matsuhashi ve ark., 2011). Sigirlarda siit ve et yag
SCD
potansiyele sahip

kalitesini olarak gelistirmede
bir

oldugu aciklanmistir (Macciota ve ark., 2008).

genetik
lokusunun ¢ok Onemli

insanlar icin daha saglikh et ve siit Uriinlerinin
elde edilmesinde yag asidi iceriklerinin 6nemli
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oldugu bilinmektedir. Yapilan bilimsel
calismalarda yag asidi igeriginin insan saghg igin
olumlu olarak dizenlenmesinde, SCD geni

polimorfizminin potansiyelinin yliksek oldugu
vurgulanmaktadir. Bu c¢alismada, Hereford irki
sigilarda SCD gen polimorfizminin belirlenmesi
amaglanmigtir.

Materyal ve Metot

Arastirmanin DNA izolasyonu igin, gerekli doku

materyali  Sanliurfa-Merkez bolgede faaliyet
gosteren Ozel bir besi isletmesinde, 155 glinliik
besiye tabii tutulmus ve besi sonrasi ilgili isletme
blinyesindeki kombinede kesimleri
gerceklestirilmis 6-9 aylik yastaki Hereford irki
kastre edilmis 29 bas sigirdan alinmis ve bunlara
ait veriler arastirmanin materyalini olusturmustur.
Doku
kontaminasyonu 6nlemek igin lateks eldivenlerle
Her bir

hayvan icin toplanan érnekler posetlere konarak,

ornekleri, dogrudan temas ve

karkasin boyun kismindan alinmistir.
etiketlendirilip laboratuvara ulastirilincaya kadar

Ornek etiketi
hayvana ait bilgiler yazilmistir.

muhafaza edilmistir. Uzerine,

DNA izolasyonu

Sigirlardan doku genomik DNA izolasyon kiti
MACHEREY-NAGEL)
kullanilarak genomik DNA izole edilmistir. izole

(NucleoSpin® Tissue

edilen DNA orneklerinin  gorintilenmesinde

%1’lik agaroz jel kullaniimistir.

Molekiiler analizler
Sigir SCD geni ekson 5 bolgesinde 552 b¢’lik bir

fragmani amplifiye etmek icin tasarlanmis

(Milanesi ve ark., 2008) primer cifti kullaniimistir
(GenBank Erisim No. AY241932).

ileri (foward) Primer: 5-
CAGAAAATTTCCTTGCCCATT-3
Geri (reverse) Primer: 5-

TGTTGCTTAACTTTCAAGGGTTT-3
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Cizelge 1. Bos taurus stearoyl-CoA desaturase (SCD) geni, ekzon 5 sekansi
Table 1. Bos taurus stearoyl-CoA desaturase (SCD) gene, exon 5 sequence

TAAGATCCCCTTGTGCCACCTGGTGTGGCCCAAAAAAAAAATAAAAGATTGACT TAAACATAGAT TCTGCGAAGAGCACTGCTGA
AAGAGAAAGGAAGCCCAAAGGCAGAACAGAAAAACCCGGGAAGGAGAACTCAGTCTGTAATTTGGACCCTGTCTATTTCCCTGAR
GTAGTAAAAGAGAGCAATGGATTTAGAGTCAGGAGATGAAACATTCCAGTCCTTGCTCCACCACTTCCTGGTAGTGTGACCCTAG
AAAAGTCATTTAACCCCTCATTACCTCATCTCAGAAGTATGATAATAACACTGTAT TC TS C CC TC
TTGTTCTGTTGCCTGCCACACTGTGCTCTCAGTGTAGAAAGGGACAGCCCCGCCCTGTGAGAGTGGARAATCAGGTAGGTCTCAG
CGTCCCCTCTCCACTCACTGAGCCTGTGATCTCTCAATGCAGGTACTACAAACCTGGTGTCCTGTTGTTGTGCTTCATCCTGCCC
ACACTCGTGCCATGGTATCTGTGGGATGAAACGTTTCAAAACAGCCTGTTTTTTGCCACCTTATTCCGTTATGCCCTTGGGCTCA
ACGTCACCTGGCTGGTGAATAGTGCTGCCCATATGTATGGATACCGCCCTTATGACAAGACCATCAACCCCCGAGAGAATATTCT
GGTTTCCCTGGGAGCTGTGGGTAAGTCAGCAGTCCACAGCAAGACCACGTCTAGTGGTCTGCTGCTTAGGGTATTAGGTTACGTG
CCAGAAAAACTAGATTTACCTGTTTTATGACCCCTCTCCGTATGTCATTCCACTATAAAACTAAGGGACAGTATTAGA NN
GTCCTATGTAAAGAGAAAAGGGTGAAAAATGACAATGCCTTTAATTCCAGGTTTAAGAGCAAGCCACA
AATGCTATGTATGATGAACCCCTTTGGGCTGTTCTCTTCCCAGTCATCTCTGATCTGGGTGGTAGTCTTGCTTGGGGCAGGGAAT
GCATAAATAGAAGAGTAGGGTCATCTGGGTGGCCAGAAAGCCTAGTATTTTACAT TTAGTTGTGATATACAGAACAAATACTTGT
CATTTAACTCACTAAGCTTCTCTTTTATCACCTTCCTGTATTCAGAGGGGCAATATTTGAAGTGTATTACATGCCTTACTA

Sigir SCD geni ekson 5 bolgesinin polimeraz  yerlestirilmistir. Calisilan gen bdlgesinin polimeraz
zincir reaksiyonu (PZR) teknigi ile ¢ogaltiimasinda zincir reaksiyonu teknigi ile ¢ogaltilmasinda
kullanilacak ~ PZR  karnisimi  Cizelge  2’de kullanilacak PZR amplifikasyon sartlari Cizelge 3’te
gosterilmistir. Bu bilesenlerin  timi  belirtilen verilmistir. PZR ¢alismalari gradient 6zellige sahip
miktarlarda kuru buz Uzerindeki 0.2 ml’'lik PZR Boeco thermocycler (Germany) marka cihazda
ependorf tupleri igerisinde hazirlandiktan sonra,  yapilmistir.

PZR sartlari 6nceden programlanmis PZR cihazina

Cizelge 2. PZR karisimi
Table 2. PCR mixture

Bilesenler Konsantrasyon Miktar
Componants Concentration Quantity
Kalip DNA 20-30 ng pl™ 1.0p
PCR Buffer 10X 4.0 pl
ileri Primer 10 pmol pl™ 1.0
Geri Primer 10 pmol pl™ 1.0l
dNTP mix 1.0nM 1.0 pl
Tag DNA polimeraz 5U ;,Ll'l 0.5 ul
dH,0 32.0 ul
Toplam 40.0 ul

Cizelge 3. PZR amplifikasyon sartlari
Table 3. PCR amplification conditions

Dongl islemi Sicaklik (°C) Dongl sayisi Sire
Cycle process Temparature Number of cycle Time
On denaturasyon 95 1 4 dakika
Denatlrasyon 94 30 saniye
Yapisma (T,,) 55 30 30 saniye
Sentez 72 1 dakika
Son uzama 72 1 10 dakika
Bekleme 4 0 0

PZR Programi

| Cycled Ttimes © 0 Cyolke? 30fmes {0 Cycle3 Vtimes i@ Cycled 1 fimes

| Segll 950C ¢ ¢ Gegl2 940C b b :
; o 0030 Segld 720C | | Segls 720C | | ;
H H H Seg03 B50C o000 H 10:00 H H

i P 00.30 P P ;

I
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Cogaltilan PZR Urlnlerinin gorintilenmesinde
%1,5’luk (15 &g
agarose/100 jellerinin

agaroz jel kullaniimistir
1XTBE). PZR

kosturulmasinda marker olarak 100 bg¢’lik ladder

ml

(Fermentas) kullanilmistir.
SCD geni PZR
amlifikasyonu gergeklesmis 6rnekler gen dizileme

Sigir ekson 5 bolgesinin
icin segcilerek ileri (F) ve geri (R) zincir olmak lzere
ornekler 50 ul olarak (25 ul PZR GrGnd + 25 pl
ddH,0) hazirlanmistir.

alimi seklinde yapilmistir.

Dizileme islemi hizmet

Gen dizilerin degerlendirilmesi
1) PZR Urlnlerinin ileri (F) ve geri (R) zincir
kromatogramlarini iceren dosyalar
(h01_F.abl ve h01_R.abl) Finch TV 1.4
paket programinda acilarak
goruntilenmistir. Burada kromatogramdaki
pikler incelenerek ve pik sinyalleri belirgin
kaliteli dizi

degerlendirilmeye alinmistir.

ve olan ornekleri

2) Gorintilenen h01_F.abl dosyasindan dizi
FASTA formatta bir not defteri
(hO1.txt)
hO1_R.abl dosyasindaki goriinti “reverse

bilgileri

dosyasina transfer edilecektir.
komplementer”e cevrilerek benzer sekilde
dizi bilgileri FASTA formatta not defteri
dosyasina aktarilmistir. hOl.txt dosyasina
referans dizi

ilgili gene ait bilgileri de

eklenerek h01 6rnegi igin veri dosyasi
olusturulmustur.
Veri dosyasi (h01.txt) kullanilarak Clustal W

programi ile ¢oklu dizi hizalama (multiple

3)

sequence alignment) yapilmistir. Burada

amac¢ hem ileri hem geri dizi uyumunu

gormek hem de referans dizi ile de
karsilastirarak konsensis saglanan dizilerin
(Clustal consensus) belirlenmesini
saglamaktir. Ayrica referans dizi temel
alinarak ileri ve geri zincirle birlikte
konsensiis  bolgelerde, tespit edilen
nikleotid yer degisimleri
(transisyon/transversiyon) veya indel
(insersiyon ve delesyon) bolgeler

isaretlenerek h01 6rnegimiz icin ilk asama
dizi bilgisi elde edilmistir.
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4)  Benzer asamalar diger tim ornekler icinde
yapilmigtir. Tim 6rnekler igin elde edilen ilk
asama dizilerde tekrar g¢oklu dizi hizalama
yapilmig ve tim diziler igin ortak konsensiis
bulunan bolgeler belirlenmistir.

5)  Dizi setlerini iceren dosyalar (*.txt), genetik
ilgili  paket
kullanilmak Gzere degisik

(FASTA, NEXUS, MEGA)

analizlerin  yapilmasi igin
programlarda
formatlara

cevrilmistir.

SCD genotiplerinin belirlenmesi
Orneklere ait gen dizileri bilgileri kullanilarak
genotiplendirme yapilmistir.  Genotiplendirme
sonras! ilgili lokus bakimindan gen ve genotip
Gen ve
birlikte,

populasyonun Hardy-Weingberg dengesinde olup

frekanslari  belirlenmistir. genotip

frekanslari  hesaplanmakla ayrica
olmadigini kontrol etmek lizere Ki-Kare (x2) testi
yaptmistir (Yeh ve ark., 1997). Gen ve genotip
frekanslarinin hesaplanmasi ile x2 analizleri igin

PopGene 3.2 paket programi kullaniimistir.
Aragtirma Bulgulari ve Tartisma

SCD Gen Polimorfizmi

Tim orneklerde SCD geni ekzon 5 bolgesini
iceren 552 bg¢ uzunlugunda PZR drinleri elde
edilmistir. SCD geninde polimorfizm DNA dizi
bilgileri kullanilarak belirlenmistir. ilgili gen
bolgesinde A702G, T762C ve C878T SNP'leri tespit
Bu SNP'lere ait allel
frekanslari Cizelge 4’te verilmistir. Bu ¢alismada,
SCD geni
uzunlugunda PZR driinleri elde edilmistir. SCD

edilmistir. ve genotip

ekzon 5 bolgesini iceren 552 bg
geninde polimorfizm DNA dizi bilgileri kullanilarak
belirlenmistir. SCD geni ekson 5 boélgesi gen dizi
bilgilerine gore A702G, T762C ve C878T SNP tespit
edilmistir. A702G bolgesinde AA, AG ve GG
genotiplerinin frekanslar sirasiyla; %20.69, 44.83
ve 34.45, T762C bolgesinde TT, TC ve CC
genotiplerinin frekanslari ise sirasiyla; %13.79,
62.07 ve 24.14, C878T bolgesinde CC, CT ve TT
genotiplerinin frekanslar sirasiyla; %44.83, 31.03
ve 24.14 olarak hesaplanmistir. Bununla beraber,
A702G bolgesinde A ve G allel frekanslari 0.431 ve
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0.569, T762C bolgesinde T ve C allel frekanslari
0.448 ve 0.552, C878T bolgesinde de C ve T allel
frekanslari 0.603 ve 0.397 olarak hesaplanmistir.
Ayrica ilgili SNP’ler bakimindan populasyonun

Cizelge 4. SCD geni genotip ve allel frekanslari
Table 4. Genotype and allele frequencies of SCD gene

Hardy-Weinberg dengesinde olmadig

belirlenmigtir. Yapilan ¢alismada, allel ve genotip
frekanslari  bakimindan

populasyonun Hardy-

Weinberg dengesinde olmadigi gorilmustir.

SNP Genotip frekanslari Allel frekanslari HWE
Genotype frequencies allele frequencies p-degeri
% p-value
A702G Gozlenen AA AG GG
n 6 13 10
% 20.69 44.83 34.48 A G
Beklenen 0.431 0.569 0.6430
n 5.39 14.22 9.39
% 18.58 49.05 32.37
T762C Gozlenen 1T TC CcC
n 4 18 7
% 13.79 62.07 24.14 T C
Beklenen 0.448 0.552 0.1700
n 5.83 14.34 8.83
% 20.10 49.46 30.44
C878T Gozlenen cC CcT T
n 13 9 7
% 44.83 31.03 24.14 C T
Beklenen 0.603 0.397 0.0583
n 10.56 13.88 4.56
% 36.41 47.86 15.73

HWE: Hardy-Weinberg dengesi

C878T

0,603 A702G

7620
0569 552

A702G -Igzjg
0,431 ! C878T

0,397

A702G T762C

C878T
0,552
0,569 0,397

C878T

0603 AT026

0.304 T762C
0,304

AT702G 1;)72:;
0431 ' C878T

0,157

p2 2pq q2

Sekil 1. SCD geni A702G, T762C ve C878T SNP allel ve
genotip frekanslari

Figure 1. Allele and Genotypefrequencies of A702G, T762C
and C878T SNPs in SCD gene

251

Holstein, Jersey ve isvicre Esmeri irki sigirlarda
SCD bakimindan 8 adet tek niikleotid polimorfizmi
(SNP) belirlenmistir. Bunlardan 3 adeti 5. eksonda
ve 5 adeti ise 3’ucu kodlama yapmayan boélgede
yer almaktadir. 5. eksonda yer alan 3 SNP
siraslyla, A702G, T762C ve C878T'dir (Tanuguchi
ve ark., 2004). C878T (pozisyon 10329) da yer alan
SNP Alanin (293Ala) ve Valin varyanti (293 Val)
olmak Uzere iki adet protein varyantinin
olusmasina neden olur. Bu aminoasit degisimi
(Ala293Val) enzimin katalitik aktivitesini de
degistirmektedir (Tanuguchi ve ark., 2004).

Kanada Jersey irki sigirlarda Alanin varyanti
doymus C10, C12, C14’Gn doymamis C10:1, C12:1
ve C14:1’e dontsimi olumlu yonde etkilemesine
ragmen C16:1, C18:1, tekli doymamis yag asitleri,
KLA ve c¢oklu doymamis vyag asitleri Uzerine
etkisinin olmadigini ifade etmislerdir (Kgwatalala
ve ark., 2009). Bunun sonucunda arastirmacilar
SCD genini her ne kadar total doymamishk
indeksine etkisi olmasa da tek yag asidi indeksine
etkisinden dolayi insanlar icin saglikli Grinleri elde
edilmesi ve st vyag asidi kompozisyonunun
gelistirilmesinde c¢ok o6nemli bir etkiye sahip
oldugunu belirtmislerdir (Kgwatalala ve ark.,
2009). Ayni calismada A alleli ile sit proteini
miktari ve st verimi arasinda olumlu bir iligkinin
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oldugunu belirtmislerdir. Digertaraftan, Macciota
ve ark. (2008)'da italya Holstein sigir irkinda
yaptiklari  calismada AA genotipine sahip
hayvanlarin VV genotipli hayvanlardan daha
dislk st protein miktarina ve sit verimine sahip
olduklarini ileri siirmuslerdir. Bu g¢alismalar SCD
geninin sut Ozelliklerine etki ettigi, ama SCD geni
allellerinin etkilerinin nasil oldugu tartismali bir
duruma getirmistir. SCD geni A263V
polimorfizminin protein igerigi ve hem siit hem de
karkas yag asidi Uzerine ¢ok Onemli derecede
etkilerinin bulundugunu bu sebepledir ki et yag ve
sit asidi kompozisyonunu farklilastirarak insanlar
icin daha saghkli Urlnlerin elde edilmesinde
potansiyeli oldugu ileri strilmektedir (Tanuguchi
ve ark., 2004; Macciota ve ark., 2008; Matsuhashi
ve ark., 2011). SCD geni, sigirlarda et ve st
Ozelliklerinin molekiler islahi agisindan genetik
ilerlemenin daha hizli olmasi yaninda, marker
destekli seleksiyon (MAS = Marker Asisted
Selection) icin potansiyel olusturacagi
vurgulanmistir (Elmas ve ark., 2015).

Sonug¢

Sonug olarak, Hereford sigir irkinda SCD geni
ekson 5 bolgesi gen dizi bilgilerine gére A702G,
T762C ve C878T tek niikleotid polimorfizmleri
(SNP) tespit edilmistir. SCD geni sigirlarda et ve
sut ozelliklerini etkileyen aday bir gen olarak
secilebilir. SCD geni lizerinde bircok tek niikleotid
polimorfizm  (SNP) tanimlanmistir.  Bununla
beraber, SCD genindeki SNP’ler ile et ve siit
Ozellikleri arasinda baglantinin  bulunabilme
potansiyeli  ylksektir. Bu  durum islah
programlarinda hayvansal Urinlerin daha verimli
ve ekonomik olarak elde edilmesine olanak
saglayacaktir.
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HARRAN TARIM ve GIDA BILIMLERI DERGISI
YAZAR REHBERI

YAZIM KURALLARI

Dergimize gonderilen makaleler Microsoft Office Word uyumlu programlarda
hazirlanmali ve Dergipark Sistemi izerinden online olarak Telif Hakki Devir S6zlesmesi (tim
yazarlar tarafindan imzalanacak) ve Makale Kontrol Listesi (sorumlu yazar tarafindan
imzalanacak) ile beraber gonderilmelidir. Yayinlanmasina karar verilen eserlere yazar(lar)ca
herhangi bir eklenti ya da ¢ikarma yapilamaz. Makale igerisinde dergi basildigi haliyle
gorunen hatalarin sorumlulugu yazara/yazarlara aittir. Yayin Kurulu’ndan kaynaklanan basim
hatalari igin ek diizeltme yayinlanabilir.

Gonderilecek makaleler asagida verilen yazim kurallari gergevesinde hazirlanmalidir.
Aksi halde makaleler, degerlendirilmeye alinmadan yazara/yazarlara iade edilebilir.

MAKALENIN iLK SUNUSU

1. Makale taslagi editore ilk gonderilirken, tim makale ¢ift satir araliginda, kenar bosluklari;
sol, sag, alt ve Ust 3 cm birakilarak, A4 (210 mm x 297 mm) formunda, Microsoft Word
programinda, Calibri yazi karakterinde, 12 punto diiz metin olarak hazirlanmalidir.

2. Her satira ardisik olarak satir numarasi verilmeli ve makalenin ilk sunumunda yazar isimleri
silinmis olmahdir.

3. Hazirlanacak olan makale metni genel olarak; Giris, Materyal ve Metot, Arastirma
Bulgulari ve Tartisma, Sonuglar, Ekler (gerekli ise) ve Kaynaklar bolimlerinden
olusmalidir.

4. Bashk: Kisa ve aciklayici olmali, 14 punto ve koyu, kelimelerin ilk harfi blyik olmall,
ortalanarak yazilmali ve 15 kelimeyi gegmemelidir. ingilizce baslik Tiirkce bashg tam
olarak karsilamali, 12 punto ve koyu yazilmahdir.

5. Oz: Baslik sola yasli olmali, paragraf basinda girinti verilmemelidir. Tiirkge ve ingilizce
Oz/Abstract metni 10 punto olarak yazilmali ve 250 kelimeyi asmamalidir. Tirkce Oz ve
ingilizce Oz (Abstract)'iin hemen altinda en fazla 5 adet anahtar kelime bulunmalidir.

6. Giris: Bu bolimde; calisma konusu, gerekgesi, konu ile dogrudan ilgili 6nceki ¢alismalar ve
calismanin amaci verilir. Bu boélimde; calismanin konusu 6zetlenmeli, konu hakkindaki
mevcut bilgi dogrudan iliskili 6nceki ¢alismalarla degerlendirilmeli ve bilgi Uretimine
ihtiyag duyulan hususlar vurgulanip g¢alisma ile iliskilendirilmelidir. Son olarak g¢alismanin
amaci net ve acik bir sekilde ifade edilmelidir.

7. Materyal ve Metot: Bu bolimde; calismada kullanilan canh ve cansiz materyaller,
uygulanan yontemler, degerlendirilen olcitler, uygulanan deneme desenleri veya
ornekleme yontemleri ile istatistiksel analizler gerektiginde kaynaklarla da desteklenerek,
actk ve net bicimde anlatiimalidir. Yeni veya degistiriimis yontemler, ayni konuda
calisanlara arastirmayi tekrarlama olanagi verecek nitelikte aciklanmaldir. Bu amagla
gerektiginde alt baslhk kullaniimalidir.

8. Arastirma Bulgulan ve Tartisma: Calismada elde edilen bulgular sekil ve cizelgeler
yardimiyla ve istatistiksel analizlere dayali olarak acik ve net bir bicimde verilmelidir.
istatistiki olarak énemli bulunan faktorler, uygulanan istatistik analiz teknigine uygun
karsilastirma yontemi ile yorumlanarak ilgili istatistikler Gzerinde harflendirme
yapilmalidir. Ayni veriler hem grafik hem de cizelge ile verilmemeli, konuya en uygun arag



secilmeli, anlatimda tekrarlayan ciimle ve ifadelerden kacinilmalidir. Tartisma kisminda,
uyum ve zithk agisindan o6nceki c¢alismalarla karsilastiriimali, doldurdugu bilgi acig
vurgulanmali, dnceki bolimlerdeki ifadelerin oldugu gibi tekrarindan kaginilmalidir.

9. Sonuglar: Bu bolimde; elde edilen nihai sonuglar ve varsa oneriler, bilime ve uygulamaya
katkisiyla birlikte kisa ve 6z olarak verilmelidir.

10. Ekler: Calismayi destekleyen kurum ve kuruluslar ile ¢alismaya katki saglayanlar bu
kissmda ifade edilmelidir. Ayrica, makalenin lisanslstl tezlerden Uretilip Uretilmedigi,
abstract olarak kongre ve sempozyumlarda sunulup sunulmadigi da Ekler boliimiinde
belirtilmelidir.

11. Makalelerde fotograf, grafik, ¢izim vb. “Sekil” olarak, Tablolar ise “Cizelge” olarak ifade
edilmelidir.

12. Cizelge ve Sekiller ardisik olarak numaralandiriimalidir (Sekil 1. veya Cizelge 1.). “Sekil” ve
“Cizelge” icerikleri 10 punto ile hazirlanmalidir.

13. Cizelgelerde satir ve situn basliklari koyu, Diger kisimlar ise normal yazilmahdir.

14. Cizelge baslklar, gizelgenin Ustlinde; sekil basliklari ise sekillerin altinda yazilmalidir.

15. Sekil ve Cizelge basliklarinin ingilizceleri, Tirkce basligin hemen altinda italik olarak
yazilmalidir (Makale ingilizce olarak yazilmissa, Sekil ve Cizelge basliklarinin Tiirkge
karsiliklari yazilmalidir). Ornegin;

Sekil 1. Arastirma bahgesinde tespit edilen ortalama sicaklik, ortalama nispi nem ve aylik
yagis miktari ortalamasi degerleri (2007-2011 yillari ortalamasi)

Figure 1. The average temperature, average relative humidity and average monthly rainfall
data detected in the research orchard (average of the years 2007-2011)

Cizelge 2. Seftali ¢cesitlerinin 2007 - 2011 yillari arasindaki fenolojik gbzlem sonuclari
Table 2. Phenological observation results of peach cultivars for between 2007 and 2011

16. Cizelge ile Sekillerin icerisinde bulunan ana parametrelerin ingilizce karsiliklari bu
parametrelerin hemen altina italik olarak yazilmaldir (Makale ingilizce olarak yazilmissa,
Sekil ve Cizelgelerin icerisinde belirtilen parametrelerin Tirkge karsiliklari yazilmalidir).
Ornegin;

Cizelge 3. Denemede yer alan seftali gesitlerinin bazi pomolojik 6zellikleri

Table 3. Some pomological properties of peach varieties

Gesitler Meyve agirhgi(g)] Meyve eni (mm) | Meyve boyu(mm)|Cekirdek agirligi (g)
Varieties Fruit weight (g) | Fruit width (mm) | Fruit length (mm)| Kernel weight (g)
Cardinal 78.19 ¢ 50.73 b 48.48 ¢ 5.06 b
Cresthaven 129.58 b 61.69 ab 59.56 b 8.31a

Dixired 218.73 a 74.37 a 76.70 a 8.24 ab

17. Makale metni ve Cizelge-Sekil icerisinde bildirilen ondalik rakamlar, nokta, binlik ayiraclar
ise bosluk ile ayrilmalidir. (123.87; 0.987; 1 375 000; 3 558 vb.)
18. Birimler: Makale yaziminda “Uluslararasi Birim Sistemi” (SI)'ne uyulmahdir. Buna gore;
g/l yerine g I'Y, mg/| yerine mg I'! ya da ppm kullaniimalidir. Yuzde ile belirtilen ifadeler



aciklayicr olmalidir. Ornegin; % 3 yerine % 3 (w/v), % 3 (v/v), % 3 (w/w) seklinde
belirtilmelidir.

19. Kisaltmalar ve Semboller: Makale basligi ve basliklarda kisaltma kullaniimamalidir.
Gerekli olan kisaltmalar kavramlarin ilk gectigi yerde parantez iginde verilmelidir.
Kisaltmalarda ve sembollerin kullaniminda ilgili alanin evrensel kurallarina uyulmasi
zorunludur.

20. Formiiller: Makalelerde formdiller “Esitlik” olarak adlandiriimali ve italik olarak
yazilmahdir. Makalede birden fazla esitlik varsa numaralandirilmali, numara formilin
yaninda saga dayali olarak parantez icinde gosterilmelidir.

21. Makalenin ilk hali 25 sayfayr gegmemelidir.

HARRAN TARIM ve GIDA BiLiMLERi DERGISI
REFERANS GOSTERME KURALLARI (APA STiLi)

Metin igerisinde;

» Metin icerisinde kaynak gosterimi (Yazar, yil) esasina gore yapiimalidir.

» Metin igerisinde birden fazla calismaya atif yapilacak ise atiflar kronolojik olarak
siralanmalidir.

> Ikiden fazla yazarin bulundugu kaynaklarin gésteriminde (ilk yazarin soyadi ve ark., yil)
kurali uygulanmalidir.

> Makale ingilizce olarak yazilmissa (ilk yazarin soyadi et al., yil) kurali uygulanmalidir.

» Ayniyazarin ayni yila ait eserlerine atif varsa yildan sonra kiguk harfle belirtilmelidir.

> Ornekler; (Mamay, 2014), (ikinci, 1993; Bolat, 2002), (Fidan ve Eris, 1975), (Kashkuli and
Eghtedar, 1976), (ikinci ve ark., 1995), (Mamay et al., 2015), (Matthews ve Milroy, 2005),
(Mamay, 2015a; Mamay, 2015b).

1. SURELI YAYINLARINA ATIF VERME

1.1. Tek yazarl makale

Mamay, M. (2015). Nar yaprakbiti [Aphis punicae Passerini (Hemiptera: Aphididae)]’ nin
Sanliurfa ili nar bahgelerindeki bulasiklik haritasi. Tiirkiye Entomoloji Biilteni, 5(3), 159-
166.

Mellers, B. A. (2000). Choice and the relative pleasure of consequences. Psychological
Bulletin, 126, 910-924.

Kabapinar, Y. (2002). ilkégretim hayat bilgisi ve sosyal bilgiler 6gretiminde kullanilan ders
kitaplari ve &gretim materyalleri acisindan Tirkiye ve ingiltere érnekleri. Kuram ve
Uygulamada Egitim Bilimleri, 2, 247-270.

1.2. iki yazarli ve her sayisi yeniden numaralandirilan dergide makale
Klimoski, R., ve Palmer, S. (1993). The ADA and the hiring processing organizations.
Consulting Psychology Journal: Practice and Research, 45(2), 10-36.



1.2.1. iki yazar (DOI iceren bir dergi makalesi)

Li, S., ve Seale, C. (2007). Learning to do qualitative data analysis: An observational study of
doctoral work. Qualitative Health Research, 17(10), 1442-1452.
https://doi.org/10.1177/1049732307306924

1.2.1.1. Elektronik dergi makalesi: DOl numarasi olmayan (internetten serbest erisim)

Aygoren, H., Yesilyurt, M., Giloglu, B. ve Kiiciikkaplan, i. (2015). Tiirk bankacilik sektériinde
hisse senedi performansi ve etkinlik arasindaki iliski. Dogus Universitesi Dergisi, 16(2),
203-215. Erisim adresi
https://journal.dogus.edu.tr/ojs/index.php/duj/article/view/914

1.3. Ug ile alti yazarl makale

Mamay, M., Unl{, L., Yanik, E.,, Dogramaci, M., ve ikinci, A. (2016). Efficacy of mating
disruption technique against Carob Moth, Apomyelois ceratoniae Zeller (Lepidoptera:
Pyralidae) in pomegranate orchards in Southeast Turkey (Sanhurfa). International
Journal of Pest Management, 62(4), 295-299.

Soywitz, K. J., Mannarino, A. P., Berliner, L., ve Cohen, J. A. (2000). Treatment for sexually
abused children and adolescents. American Psychologist, 55, 1040-1049.

Barnard, R., de Luca, R., ve Li, J. (2015). First-year undergraduate students’ perceptions of
lecturer and peer feedback: A New Zealand action research project. Studies In Higher
Education, 40(5), 933-944. https://doi.org/10.1080/03075079.2014.881343

Ikinci, A., Mamay, M., Unlu, L., Bolat, I. ve Ercisli, S. (2014). Determination of heat
requirements and effective heat summations of some pomegranate cultivars grown in
Southern Anatolia. Erwerbs-Obstbau, 56(4), 131-138.
https://doi.org/10.1007/s10341-014-0220-8

1.4. Altidan daha fazla yazarl makale

Kasabov, N., Scott, N. M., Tu, E., Marks, S., Sengupta, N., Capecci, E., . . . Yang, J. (2016).
Evolving spatio-temporal data machines based on the NeuCube neuromorphic
framework: Design methodology and selected applications. Neural Networks, 78, 1-14.
https://doi.org/10.1016/j.neunet.2015.09.011

Rosler, A., Ulrich, C., Billino, J., Sterzer, P., Weidauer, S., Bernhardt, T., ... Kleinschmidt, A.
(2005). Effects of arousing emotional scenes on the distribution of visuospatial
attention: Changes with aging and early subcortical vascular dementia. Journal of the
Neurological Sciences,229, 109-116. doi:10.1016/j.jns.2004.11.007

1.5. Magazinde makale
Kandel, E. R., ve Squire, L. R. (2000, November 10). Neuroscience: Breaking down scientific
barriers to the study of brain and mind. Science, 290, 1113-1120.



1.7. Biiltende makale
Brown, L. S. (1993, Spring). Antidomination training as a central component of diversity in
clinical psychology education. The Clinical Psychologist, 46, 83-87.

1.8. Orijinal kaynak olarak 6z (abstract)

Woolf, N. J,, Young, S. L, Fanselow, M. S., ve Butcher, L. L. (1991). MAP-2 expression in
cholinoceptive pyramidal cells of rodent cortex and hippocampus is altered by
Pavlovian conditioning [Abstract]. Society for Neuroscience Abstracts, 17, 480.

1.9. Siireli yayinlanan bir kaynaktan alinan 6z (abstract)

Nakazato, K., Shimonaka, Y., ve Homma, A. (1992). Cognitive functions of centenarians: The
Tokyo Metropolitan Centenarian Study. Japanese Journal of Developmental
Psychology, 3, 9-16. Abstract obtained from PsycSCAN: Neuropsychology, 1993, 2,
Abstract No. 604.

1.10. ikinci dereceden bir kaynaktan alinti
Coltheart, M., Curtis, B., Atkins, P., ve Haller, M. (1993). Models of reading aloud: Dual-route
and parallel-distributed-processing approaches. Psychological Review, 100, 589-608.

1.11. Ayni yazarin iki ve daha fazla ¢alismasi kullanilmissa; kaynaklar tarih sirasina gére
dizilmelidir:

Berndt, T. J. (1981).

Berndt, T. J. (1999).

1.12. Eger yazar bir ¢calismada tek yazar ve baska ¢alismada ortak yazar ise, énce tek

yazarli olan ¢alisma listelenmelidir:

Berndt, T. J. (1999). Friends' influence on students' adjustment to school. Educational
Psychologist, 34, 15-28.

Berndt, T. J. ve Keefe, K. (1995). Friends' influence on adolescents' adjustment to school.
Child Development, 66, 1312-1329.

1.13. Eger bir yazarin farkl yazarla yayimladigi eserler varsa, siralama alfabetik olarak

ikinci veya sonraki isme bagli olarak yapilir:

Wegener, D. T., Kerr, N. L., Fleming, M. A., ve Petty, R. E. (2000). Flexible corrections of juror
judgments: Implications for jury instructions. Psychology, Public Policy, and Law, 6,
629-654.

Wegener, D. T., Petty, R. E., ve Klein, D. J. (1994). Effects of mood on high elaboration
attitude change: The mediating role of likelihood judgments. European Journal of
Social Psychology, 24, 25-43.



1.14. Bir yazarin ayni yil yayimlanmis iki veya daha fazla ¢alismasi varsa, (a, b, c) gibi
harfler kullanilir:
Berndt, T. J. (1981a). Age changes and changes over time in prosocial intentions and
behavior between friends. Developmental Psychology, 17, 408-416.
Berndt, T. J. (1981b). Effects of friendship on prosocial intentions and behavior. Child
Development, 52, 636-643.
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Wills, G. (1994). Certain trumpets: The call of leaders. New York, NY: Simon ve Schuster.

Mayer, G., ve McDonald, B. (2007). Encyclopedia of film. Westport, CT: Greenwood Press.

Smith, S., Ladd, R. E., ve Pasquerella, L. (2008). Ethical issues in home health care.
Springfield, IL: Charles C. Thomas.

Ranzijn, R., McConnochie, K. ve Nolan, W. (2009). Psychology and indigenous Australians:
Foundations of cultural competence. South Yarra, Vic: Palgrave Macmillan.

Alti veya daha fazla yazar oldugunda, ilk 6'y1 yukaridaki gibi siralayiniz, ii¢ nokta koyunuz
(...) ve son yazari ekleyiniz.

Jones, R, Fields, S. A., Lawrence, O., Florin, A., Herbst, K. D., Sillick, N. S., ...Lloyd, B. (2009).
Optimizing personal influence. New York, NY: McGraw-Hill.

2.2. Kaynak kitaptan bir boliim ise,

Author, A. A. (Year). Chapter title. In E. E. Editor (Ed.), Title of book: And subtitle (pp. pages).
Place: Publisher.

Walstra, P., Van Vliet, T. ve Bremer, C.G.B. (1990). On the fractal nature of particle gels. In E.
Dickinson (Ed.), Food polymers, gels and colloids (pp. 369-382). Norwich, UK: The Royal
Society of Chemistry.

Kejanhoglu, B. (2005). Medya calismalarinda kamusal alan kavrami. Meral Ozbek (Ed.),

Kamusal alan iginde (s. 689-713). istanbul: Hil.

2.3. Birden ¢ok baskisi olan kitap
Strunk, W. Jr. ve White, E. B. (2000). The elements of style (4. Baski). New York: Longman.



Passer, M. W. ve Smith, R. E. (2015). Psychology: The science of mind and behaviour (2nd
ed.). North Ryde, NSW: McGraw-Hill Education.

2.4. Editorli kitap
Yesilyaprak, B. (Ed. ). (2003). Gelisim ve égrenme psikolojisi. Ankara: Pegema Yayincilik.

Saracho, N. ve Spodek, B. (Eds.). (2007). Contemporary perspectives on social learning in
early childhood education. Charlotte, NC: Information Age Publishing.

2.5. Kitaptan bir boliimii kaynak gosterme;

Author, A. A. (Year). Chapter title. In E. E. Editor (Ed.), Title of book: And subtitle (pp. pages).
Place: Publisher.

Walstra, P., Van Vliet, T. ve Bremer, C.G.B. (1990). On the fractal nature of particle gels. In E.
Dickinson (Ed.), Food polymers, gelsand colloids (pp. 369-382). Norwich, UK: The Royal
Society of Chemistry.

2.6. Yazari bilinmeyen kaynaklari veya internet kaynaklarini kaynak olarak gosterme;
Anonymous (2005). Tereyag, diger sit yagi esash surilebilir Grlinler ve sadeyag tebligi. Tiirk
Gida Kodeksi, Teblig No: 2005/19, Ankara.

FAO, (2015). Statistical data of FAO. Retrieved from:
http://faostat.fao.org/site/567/default.asp.

3. YUKSEK LISANS ve DOKTORA TEZLERINE ATIF VERME
Doktora ya da ylksek lisans tezlerine elektronik veri tabanlarindan, kurumsal
arsivlerden ve kisisel web sayfalarindan erisilebilir. Eger bir teze ProQuest doktora ve yiksek
lisans tezleri veri tabanindan ya da diger bir kaynaktan erisildiyse atifta bu bilgi verilmelidir.
Bir veri tabani servisinde mevcut olan bir doktora ya da yliksek lisans tezi icin asagidaki
kaynak gésterme bigimi kullanilir:
Yazar, A. A. (Yil). Doktora ya da yiiksek lisans tezinin basldi (Yiiksek lisans tezi/Doktora tezi).
.. veri tabanindan erisildi (Erisim ya da Siparis No.).

Yayimlanmamis bir doktora ya da yliksek lisans tezi icin asagidaki kaynak gosterme
sekli kullanihr:

Yazar, A. A. (YIl). Doktora ya da yiiksek lisans tezinin bashgi (Yayimlanmamis doktora
tezi/yuksek lisans tezi). Kurum adi, Yer bilgisi.

3.1. Yayimlanmamis tez
Cetinkaya, S. (2015). Stochastic mortality using non — life methods. (Yayimlanmamis doktora
tezi). Dogus Universitesi Sosyal Bilimler Enstitiist, istanbul



Celik, S. (1999). Universite kiitiiphanelerinde personel ydénetimi ve Tiirkiye’de durum.
(Yayimlanmamis yiiksek lisans tezi). istanbul Universitesi Sosyal Bilimler Enstitiisii
Kitiiphanecilik Anabilim Dali, istanbul.

Almeida, D. M. (1990). Fathers’ participation in family work: Consequences for fathers' stress
and father-child relations. (Unpublished master’s thesis). University of Victoria,
Victoria, British Columbia, Canada.

Wilfley, D. E. (1989). Interpersonal analyses of bulimia: Normal-weight and obese.
(Unpublished doctoral dissertation). University of Missouri, Columbia.

Bikmaz, F. (2001). ilkégretim 4 ve 5. sinif égrencilerinin fen bilgisi dersindeki basarilari ile
iliskili cesitli faktérler. (Yayimlanmamis doktora tezi). Ankara Universitesi Sosyal
Bilimler Enstitlsii, Ankara.

3.2. Yayimlanmis tez
May, B. (2007). A survey of radial velocities in the zodiacal dust cloud. Bristol, UK: Canopus
Publishing.

3.3. Elektronik tez: Elektronik veri tabaninda argivienmis

Rich, P. D. (1989). The rule of ritual in the Arabian Gulf, 1858-1947: The influence of English
public schools (Doktora tezi). Erisim adresi ProQuest Dissertations and Theses — UK ve
Ireland. (AAT 8918197)

3.4. Elektronik tez: Kurumsal arsivde arsivlenmis

Bilir, C. (2014). Supply chain network optimization model incorporating competitive facility
location problems. (Doktora tezi, Dogus Universitesi, istanbul). Erisim adresi
https://hdl.handle.net/11376/1039

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doktora tezi,
Kaliforniya Universitesi, Berkeley). Erisim adresi:
http://yunus.hacettepe.edu.tr/~tonta/yayinlar /phd/ickapak.html

4. SEMPOZYUM VE TOPLANTI BILDIRILERINE ATIF VERME

4.1. Basilmis konferans kitabinda bildiri

Game, A. (2001). Creative ways of being. J. R. Morss, N. Stephenson ve J. F. H. V. Rappard
(Ed.), Theoretical issues in psychology: Proceedings of the International Society for
Theoretical Psychology 1999 Conference iginde (3-12. ss.). Sydney: Springer.

Deci, E. L, ve Ryan, R. M. (1991). A motivational approach to self: Integration in personality.
In R. Dienstbier (Ed.), Nebraska Symposium on Motivation: Vol. 38. Perspectives on
motivation (pp. 237-288). Lincoln: University of Nebraska Press.



4.2. Basilmis konferans kitabinda bildiri: Editorii olmayan

Dogdas, T. ve Akyokus, S. (2013). Document clustering using GIS visualizing and EM
clustering method. 2013 IEEE International Symposium on Innovations in Intelligent
Systems and Applications (INISTA) icinde (1-4. ss.). Piscataway, NJ: IEEE.
https://dx.doi.org/10.1109/INISTA.2013.6577647

4.3. Elektronik konferans kitabinda bildiri: Elektronik veri tabani

Balakrishnan, R. (2006, March). Why aren’t we using 3D user interfaces, and will we ever?
Paper presented at the |IEEE Symposium on 3D User Interfaces.
https://dx.doi.org/10.1109/vr.2006.148

4.4. Yayimlanmamig konferans bildirisi

Santhanam, E., Martin, K., Goody, A. ve Hicks, O. (2001). Bottom-up steps towards closing
the loop in feedback on teaching: A CUTSD project. Paper presented at Teaching and
Learning Forum — Expanding horizons in teaching and learning, Perth, Australia, 7-9
February 2001.

Not: Yukarda yer alan kaynak gosterimlerde bulamadiginiz farkli materyal veya konu
basliklarindaki kaynak gosterimleri igin internetteki APA Kaynak Gosterimi ile ilgili web
sayfalarindan ya da asagidaki linkteki bilgilerden yararlanabilirsiniz.

Sencan, i., ve Dogan, G. (2017). Bilimsel yayinlarda kaynak gdsterme, tablo ve sekil olusturma
rehberi: APA 6 Kurallari. Tiirk Kitiphaneciligi Dergisi, Ankara.

https://www.tk.org.tr/APA/apa_2.pdf

YAYINA KABUL EDILEN MAKALELERIN YAZIM KURALLARI

1. Makalenin Kenar bosluklari; sol, sag, alt ve Gst 3 cm olmalidir. Sayfa yapisi A4 (21 cm x
29.7 cm) kagit ebatlarina uygun ayarlanmalidir.

2. Yayina kabul edilen makaleler, Calibri yazi karakterine gore 12 punto olarak diizenlenmeli
ve satir numaralar kaldiriimalidir. Oz ve Abstract metinleri, 10 punto (normal, diiz ve
ortal) yazilmadir.

3. Tiirkge bashk 14 punto (koyu ve ortal) kigik harflerle (kelimenin ilk harfi buyik) ve diz
yazilmalidir. ingilizce bashk 12 punto (koyu ve ortal) yazilmalidir.

4. Yazar isimleri, Turkce baslk sonrasi 12 punto (koyu, ortal ve diiz) ve bir bosluk birakilarak
yazilmahdir.

5. Yazar isimlerinin sonuna adres igin Ust simge olarak rakam, sorumlu yazari belirtmek igin
ise * simgesi verilmelidir.

6. Adres satiri, yazar isimleri sonrasinda 1 bosluk birakilarak 10 punto (normal, diiz ve ortah)
yazilmali ve adres satirinin sonuna parantez igcinde yazarin ORCID numarasi yazilmalidir.

7. Adres satirlarinin altina sorumlu yazarin e-posta adresi belirtilmelidir.

8. Oz ile Anahtar Kelimeler ve Abstract ile Key Words arasinda tek satir bosluk birakilmalidir.



9. Anahtar Kelimeler ve Key Words sozciikleri paragraf yapilmadan sola yash, koyu, 10
punto ve tek siitun olarak yazilmalidir.

10. Sorumlu yazar e-posta adresi satiri ile Oz arasindaiki bosluk birakilmaldir. Ayrica,
Anahtar Kelimeler ile ingilizce baslik arasinda da iki bosluk birakilarak yazilmahdir. Oz ve
Abstract 10 punto, tek satir, diiz ve tek stitun olarak yazilmalidir.

11. Oz, Anahtar Kelimeler, Abstract ve Key Words paragraf yapilmadan koyu yazilmalidir.
Anahtar Kelimeler ve Key Words diiz ve sola dayali yazilmalidir.

12. Key Words ile ana metin (Giris) arasinda iki satir bosluk birakilmalidir. Metin yaziminda
12 punto Calibri yazi karakteri kullanilmahdir.

13. Metin ana basliklari 12 punto Calibri (kelimelerin ilk harfi bliylik, koyu) kullanilarak
yazilmahdir. Alt basliklar 12 punto italik ve kelimelerin ilk harfi biiylk yazilmahdir.

14. Ana ve alt basliklarda numaralandirma kullanilmamalidir. Metin ana basliklari ile metin
baslangici ve sonu arasinda 1’er bosluk birakilmalidir.

15. Cizelge basliklari, gizelgenin Gstinde; sekil basliklari ise seklin altinda 10 punto (asili), ilk
harfleri buylik yazilmalidir. Satir araliklari 1.15 olmalidir.

16. Cizelge ve Sekillerden 6nce ve sonra bir satir bosluk birakilmahdir. Sekil ve Cizelgelerin
icerikleri 10 Punto olacak sekilde diizenlenmelidir.

17. Kaynaklar 10 Punto ile yazilmal, satir araligi 1.0 olmalidir. Kaynaklar diizenlenirken,
kaynagin ilk satiri sol bastan baslamali diger satirlari ise 1 cm iceride (askida) olmalidir.

18. Yayinlanmasina karar verilen eserler, sadece sekilsel olarak, yukarida yer alan bilgiler
dogrultusunda yeniden dizenlenmeli, yazar(lar)ca herhangi bir eklenti ya da cikartma
yaptimamalidir.

19. Makale igerisinde, dergi basildigi haliyle gériinen hatalarin sorumlulugu yazar(lar)a aittir.
Yayin Kurulundan kaynaklanan basim hatalari icin ise dlizeltme yayinlanabilir.

20. Eserlerin tim sorumlulugu yazarlarina aittir. Eserler bilim etigi ilkelerine uygun olarak
hazirlanmali, gerekliyse Etik Kurul Raporu’nun kopyasi eklenmelidir.

Yazarlarin, http://dergipark.gov.tr/harranziraat web sayfasindaki Harran Tarim ve Gida
Bilimleri Dergisi’nin son sayilarinda yayinlanmis makaleleri inceledikten sonra,
makalelerini baskiya hazir hale getirmeleri onerilir.

BASIM GiDERi VE DERGI HESAP BIiLGILERi

Harran Tarim ve Gida Bilimleri Dergisi’'ne gonderilen makale yayina kabul edildikten
sonra, basim gideri olarak 100 TL'lik meblagin asagida belirtilen dergi hesabina yatirilmasi
gerekmektedir. Basim (creti, az gelismis (lkelerden gelen makaleler icin talep edilmeyebilir.
Yatirilan iicrete ait dekont, Dergipark sisteminden Harran Tarim ve Gida Bilimleri Dergisi'ne
kullanici bilgileriyle giris yapilarak “PDF formatinda” yiklenmelidir.

Harran Universitesi Ziraat Fakiiltesi Tarim ve Gida Bilimleri Dergisi
Turkiye Is Bankasi Harran Universitesi Subesi, SANLIURFA
Hesap No : 6705-0010252

IBAN . TR62 0006 4000 0016 7050 0102 52
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HARRAN JOURNAL OF AGRICULTURAL AND FOOD SCIENCES
GUIDE FOR AUTHORS

INSTRUCTION FOR AUTHORS

All manuscripts submitted to our journal for publication should be prepared using
softwares compatible with Microsoft Office based programs and sent online through
Dergipark with final checklist (signed by corresponding author) and copyright release form
(after signed by all authors) attached. No modification is possible in manuscripts after the final
publication decision has been made. All responsibility for any mistakes still standing in the
manuscrips after published belongs to the author/s. Additional corrections may be issued for
errors arised from the publication committee.

Manuscripts must be prepared to comply with the following rules otherwise, they are
turned down and returned to the author/s without any consideration for publication.

SUBMITTING THE MANUSCRIPT FOR THE FIRST TIME

1. Manuscripts should be typed double spaced throughout using Microsoft Word Software
on A4 papers (210 mm x 297 mm) with Calibri font 12 pt. and 3 cm margins on all sides.

2. All lines should be numbered in the left-hand margin and author affiliations should be
blinded for the first time the manuscript has been submitted.

3. Manuscripts should include the following sections; Introduction, Material and Methods,
Results and Discussion, Conclusions, Appendices (if needed), and References.

4. Title must be short, specific, and informative as well as typed using Calibri font 14 pt.
bold and adjusted at the middle, each word starting with capital letter. Title should
include no more than 15 words. English translation must be as close as possible to the
title written in Turkish, typed using 12 pt font in bold.

5. Abstract:Title tothe abstract must start next to the left-hand margin with no indentation.
Abstract both in Turkish and English must be type using 10 pt. and include no more than
250 words. There must be no more than 5 key words placed underneath the abstracts (in
Turkish and English).

6. Introduction: This section should include the objective, justification and the scope of the
research as well as previous works that directly relate to it. In this section the objective
must be summarized, evaluating the current knowledge, based on relevant previous work
and issues needed to develop new information should be emphasized and associated to
the research. Finally, the aim of the study should be clearly stated.

7. Materialand Methodology: This section should clearly include the material (either live or
lifeless) used, methods applied, criteria evaluated, block designs or sampling methods
used, and statistical analyses carried out as well as references backing the reasearch. New
and modified methods should be well described so that researchers of the same
specialization may have a chance to repeat the study. Subtitles may be used, if necessary,
to serve this purpose.

8. Results and Discussion: Study findings must be demostrated clearly using tables and
figures, based on the results from statistical analyses. Findings of statistical importance
should be interpreted using an appropriate comparison procedure suitable for the
statistical anaysistechnique applied in the study. Such statistics should be assigned letters
to show the level of statistical importance. The same data should not be given both in



tables and figures and thus the most appropriate tools need to be chosen,
avoiding duplicate sentences and statements in written narration. in the discussion
section, comparisons should be made in terms of harmony and contrast with the
previous studies and specific attention should be drawn to the lack of knowledge the
study removes.

9. Conclusions: This section should include concisely the final results and implications, if
any, along with their contribution to the theory and practice.

10. Appendices: Institutions supporting the study should be cited in this section.
Additional information should be given in the appendix section if the manuscript
applied for publication in HJAFS has been based on theses and/or dissertations and
if it has been presented in symposia.

11. Photographs, graphics and drawings should be inserted in the manuscripts as
“Figures” and tabulations be arranged as “Tables”.

12. Tables and Figures should be consecutively numbered (e.g., Figure 1 or Table 1 etc.),
with their contents typed using font 10 pt.

13. Titles of the rows and columns in Tables must be typed in bold and other sections
typed with plain letters.

14. Titles of Tables should be placed above and of Figures be placed below them.

15. English translations to the titles of Tables and Figures must go right below their
Turkish counterparts, typed in italic (in case the manuscript has been drafted in
English, Turkish translations of the titles of Tables and Figures must be included) such
as;

Figure 1. The average temperature, average relative humidity and average monthly
rainfall data detected in the research orchard (average of the years 2007-2011)

Sekil 1. Arastirma bahgesinde tespit edilen ortalama sicaklik, ortalama nispi nem ve aylik
yadis miktan ortalamasi degerleri (2007-2011 yillar ortalamasi)

Table 2. Phenological observation results of peach cultivars for between 2007 and 2011
Cizelge 2. Seftali gesitlerinin 2007 - 2011 yillari arasindaki fenolojik gézlem sonuglari

16. English translations to main parameters found in Tables and Figures must go under
these parameters, typed using italic letters (in case the manuscript has been drafted in
English, parameters found in Tables and Figures should be accommodated with
their Turkish translations, such as;

Table 3. Some pomological properties of peach varieties
Cizelge 3. Denemede yer alan seftali ¢esitlerinin bazi pomolojik ézellikleri

Cesitler Meyve agirlig Meyve eni Meyve boyu Cekirdek agirhgi
(8) (mm) (mm) (g)
Varieties Fruit weight Fruit width Fruit length Kernel weight
(9) (mm) (mm) (q)
Cardinal 78.19 ¢ 50.73 b 48.48 ¢ 5.06 b
Cresthaven 129.58 b 61.69 ab 59.56 b 8.31a
Dixired 218.73 a 74.37 a 76.70 a 8.24 ab




17. Decimal numbers in the manuscripts as well as in Tables/Figures must be separated
using a dot (.) and thousands digits must be separated with a space (e.g., 123.87;
0.987; 1 375 000; 3 558 etc.).

18.Units: International Unit System (SI) must be followed in drafting manuscripts. And
so, instead of using g/l and mg/l, g I'* and mg I"! or ppm (parts per million) notations
must be used. Percentages must be explanatory such as, instead of using 3 %, 3 %
(w/v), 3 % (v/v),
and 3 % (w/w) etc. must be used.

19. Abbreviations and Symbols: Titles of all sorts should include no abbreviations.
Necessary abbreviations may be placed in parentheses, where concepts are first
encountered. Abbreviations and Symbols must comply with the general rules of the
relevant study field.

20. Formulae: The formulae must be referred to as “Equality” throughout the manuscript
and typed in italic. Multiple formulae, if any, should be numbered consecutively with
their numbers placed in parentheses next to them, squeezed to the right-hand margin.

21. First draft of the manuscript should not exceed 25 pages.

Citation Examples

It was taken from Murdoch University Web Site.
Source: https://libguides.murdoch.edu.au/APA/examples

Single author

e The short references within the text are given wholly or partly in round brackets.
e Use only the surname of the author followed by a comma and the year of publication:
(Matthews, 1999)

e Include page, chapter or section numbers if you need to be specific. The abbreviation for
page is p. and the abbreviation for pages is pp.:

Matthews discusses the role of drawings in the psychological evaluation of children (1979,
pp. 34-35). OR

... in the psychological evaluation of children has been studied elsewhere (Matthews, 1979,
pp. 34-35).

Two authors

e Cite both authors every time you cite within the text.

e Separate the the authors' names in the citation with an "&":
(Lawson & Green, 1997, pp. 34-35)

e When the authors' names are incorporated into the text the "&" is replaced with "and".
Always cite both names every time the reference occurs in the text:

Lawson and Green (1997, pp. 34-35) were unable ...



Three or more authors

e The first citation in the text of a work with three, four or five authors gives the surnames of
all the authors:

Wasserstein, Zappulla, Rosen, Gerstman, and Rock (2004, p. 301) have found ... OR

... as has been found in a previous study (Wasserstein, Zappulla, Rosen, Gerstman, & Rock,
2004, p. 301).

e In subsequent citations in the text, only the surname of the first listed author is used,
followed by the expression "et al." which means "and others":

Wasserstein et al. (2004, p. 301) have found...

e |f there are six or more authors, only the surname of the first author is used, followed by et
al.:

Littlewood et al. (1997) have found ... OR

... as has been previously demonstrated (Littlewood et al., 1997).

Volume numbers included

¢ Include volume numbers within the citation between the year and the page numbers.
e |[f more than one volume is given separate with a ";":

This theory is dealt with in detail by Brysen (2003, vol. 2, p. 23; vol. 3, pp. 17-36).

Authors with the same surname

e Make a distinction between authors with the same surname by including the author's
initials.

e |f the author's surname is incorporated in the text place the initials before the surname; if
itis a citation within brackets the initials follow the surname:

The theory was propounded in 1970 (Larsen A.E., 2001) ...

M.K. Larsen (2003) is among those ...

Multiple works by the same author in the same year

e A distinction is made by adding lower case letters, a, b, ¢, etc. to the date.

e These letters are also included in the full reference in the reference list to distinguish
between the two documents:

Bursch (2005a) described how the yak made transport possible in the high mountains of
Inner Asia, as did the llama in the Andes of South America (Bursch, 2005b).

Corporate author
e These are works without a personal author.

e Corporate authors may be associations, agencies like government departments,
corporations or organisations.

e Names of organisations should be given in full the first time they are cited within the text.



e In subsequent citations, these names may be abbreviated in the text if the abbreviation is
meaningful or well known:

(CSIRO, 1999) ...
As predicted by the Centre of Independent Studies (1997) ...
More than one work cited

e List all sources of information either in the text or within the citation separated by a
semicolon (;):

(Haddon, 1999; Larsen, 1991) ...
Haddon (1999) and Larsen (1991) demonstrated that ...
(Haddon, 1999, vol. 3, p. 734; Larsen, 1991, p. 11)

No author

e When a work has no author or the author is anonymous, cite in the text the first few words
of the reference list entry (usually the title) and the year.

e Use italics for the title:

This was apparently not the case in seventeenth-century England (On Travelling to London,
1683) ... OR

On Travelling to London (1683) reveals that this was not true.

No date of publication

e Use the abbreviation n.d. to indicate that no date of publication is given:
Carruthers (n.d.) has suggested ... OR

(Carruthers, n.d.)

Newspapers

e |f the author of the article is named, cite in the normal way with the author and date. If
there is no author given, cite the newspaper title in italics.

e Include the specific date as well as year and page or section numbers if appropriate:
(Canberra Times, 24 Jan. 1997, p. B6) ...
The Weekend Australian (24-25 Jan. 1997, p. 19) reported ...



a. ReferencelJournal Articles;
References must be arranged in alphabetical order and the title of the Journal must be
typed in italic.

Articles with a single author

Mamay, M. (2015). Nar yaprakbiti [Aphis punicae Passerini (Hemiptera: Aphididae)]’nin Sanlurfa
ili nar bahcelerindeki bulasiklik haritasi. Tiirkivye Entomoloji Biilteni, 5(3), 159-166.

Mellers, B. A. (2000). Choice and the relative pleasure of consequences. Psychological Bulletin,
126(3), 910-924.

Kabapinar, Y. (2002). ilkégretim hayat bilgisi ve sosyal bilgiler 6gretiminde kullanilan ders
kitaplari ve &gretim materyalleri agisindan Tirkiye ve ingiltere érnekleri. Kuram ve
Uygulamada Egitim Bilimleri, 2, 247-270.

Articleswith two authors

Klimoski, R., ve Palmer, S. (1993). The ADA and the hiring processing organizations. Consulting
Psychology Journal: Practice and Research, 45(2), 10-36.

Basunia, M. A., ve Abe, T. (2001). Thin-layer solardrying characteristics of rough rice under
natural convection. Journal of FoodEngineering, 47(4), 295-301.

Mamay, M., ve Unli, L. (2013). Sanliurfa ili nar bahgelerinde Harnup giivesi, Apomyelois
ceratoniae Zell. (Lepidoptera: Pyralidae)'nin ergin popilasyon gelisimi ve zarar
oraninin belirlenmesi. Tiirkiye Entomoloji Biilteni, 3(3), 121-131.

Articleswith three to six authors

Barnard, R., de Luca, R., ve Li, J. (2015). First-year undergraduate students’ perceptions of
lecturer and peer feedback: A New Zealand action research project. Studies In Higher
Education, 40(5), 933-944. https://doi.org/10.1080/03075079.2014.881343

Ikinci, A., Mamay, M., Unlu, L., Bolat, I. ve Ercisli, S. (2014). Determination of heat requirements
and effective heat summations of some pomegranate cultivars grown in Southern
Anatolia. Erwerbs-Obstbau, 56(4), 131-138. https://doi.org/10.1007/s10341-014-0220-8

Mamay, M., Unli, L., Yanik, E., Dogramaci, M., ve ikinci, A. (2016). Efficacy of mating disruption
technique against Carob Moth, Apomyelois ceratoniae Zeller (Lepidoptera: Pyralidae) in
pomegranate orchards in Southeast Turkey (Sanlurfa). International Journal of Pest
Management, 62(4), 295-299.

Soywitz, K. J., Mannarino, A. P., Berliner, L., ve Cohen, J. A. (2000). Treatment for sexually abused
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